






























































































































































































































































































































































































































































Video Display Terminal
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X-LEFT signal. The CPU can address the cursor to any location on the display but
the manner in which this is accomplished does not involve the Internal Program
Counter. The Cursor Address Logic receives cursor address instructions from the

Input/Output Logic under CPU stimulus.

The initial enabling and entry sequence initiating the Internal Program Counter

operation is the same as it is for A/N Entry (paragraphs 3.7.1.1 thru 3.7.1.3).

The first two counts developed in the Internal Program Counter P-CTR-1 and P-CTR-2
perform the same function as for A/N Entry (paragraph 3.7.1.4 and 3.7.1.5).

P-CTR-3 is not used.

The implementation of positioning the cursor is essentially the same for any of the
selected directions, therefore, only one direction, X=Left, is discussed. Figure
3-34 indicates all of the logical paths. The positioning sequence is enabled by
P-CTR-4, X-LEFT and X-CNT ZERO signals which develop SUB ENABLE CAX. SUB ENABLE
CAX subtracts one count from the CA-X-CTR when TOGGLE CA clocks the CA-X-CTR.

TOGGLE CA is developed by SUB ENABLE CAX and timing signal t0.3. The cursor address

CA-X is now one count less than it was at the start of the sequence.

Cursor movement has been accomplished and the Internal Program Counter proceeds
through the remainder of its counts, P-CTR-5 thru P-CTR-7, which will have no
effect. ‘

When a repeated movement is desired the RPT key is depressed, in addition to the
direction key; enabling the Repeat Counter which recycles the Internal Program

Counter until the desired cursor destination is achieved and both keys are released.

3.7.4 CURSOR HOME (HOME) (See figure 3-35)

The Cursor Home command function positions the cursor at the first character
position, (x=0, y=0), on the display. When this function is initiated by the key-
board, the Internal Program Counter will implement the positioning by developing
the CLEAR X AND Y CA-1 signal. When the CPU initiates this function two signals
CLEAR CAX/IO and CLEAR CAY/IO are developed and reset the cursor address counters;

the Internal Program-Counter is not required.

The Internal Program Counter is enabled thru the same sequence given for keyboard

entry of an A/N Entry (Paragraph 3.7.1).
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HOME
KEYBOARD
COMMAND
KEYBOARD | ALLOWED KB STROBE
INPUT LOGIC
[ W ENABLE
INTERNAL PROGRAM
COUNTER ENTRY LOGIC
H DRIVE SET
(SAME AS FIGURE 3-32)
10.0
ENABLE
INTERNAL
PROGRAM
COUNTER
10,1 P-CTR-I
SAME AS
PER
”A/N ENTRY
(FIG.3.7.1)
| P-CTR-2
CLEAR CAX/10
FROM 1/0 LOGIC 19:2
P—CTR-3 —
’ |
P—CTR-4 P-CTR=4 | ntA_8 8
)
HOME
~
P-CTR-5
o CTR— NOT
P-CTR-6| > isEp FROM 1/0 LOGIC
P—CTR-7
P
—

Figure 3-35. CURSOR HOME Logic Flow Diagram

TR
CAX CTR

TO
CURSOR
ADDRESS
LOGIC

3-115



Video Display Terminal

The first three counts of the Internal Program Counter, P-CTR-1 thru P-CTR-3

do not affect this function.

P-CTR-4 in conjunction with the HOME signal develops CLEAR X AND Y CA-1 which
when clocked by to.l develops two signals CLR CAX CTR and CLR CAY CTR. The Home
signals CLEAR CAX/IO and CLEAR CAY/IO from the Input/Output Logic enter their
respective counters with CLR CAX CTR and CLR CAY CTR thru two OR gateé.

The Cursor Home function has now been accomplished and the Internal Program Counter
proceeds thru the remainder of its counts, P-CTR-4 thru P-CTR-7, which have no

effect.

3.7.5 CLEAR FOREGROUND (CLR/FG) (figure 3-36)

The clear foreground function involves clearing the screen of foreground, or
bright intensity, characters only. Background, or low intensity, characters are
protected and are not cleared. This function is extremely useful in repetitive
"form fill-out'" operations. The Clear function is implemented in exactly the
same manner as Clear Foreground except that the foreground test is eliminated B
and all characters are cleared. When either function is desired the SHIFT key
must be depressed and then the respective CLEAR or CLR/FG key. The implementation
of this function involves sampling every memory locatien and will take more time
than is available during the normal refresh retrace period. . The refresh cycle
is interrupted by the generation of a SKIP REFRESH CYCLE signal. The cursor is
initially sent to the HOME (x=0, y=0) position, memory locations are sampled

for foreground status (meaningful in CLR/FG only), and characters are cleared.
When a character is cleared from memory it is replaced by a blank character
which is the result of a C/W-ZERO command. When.the clear step has been per-
formed the cursor is incremented along to the next position and the memory
sampled. This process continues recycling P-CTR-3 thru P-CTR-5 until the cursor
is again at the HOME position and the clearing function has been completed. The
CLEAR and CLR/FG functions may be initiated by keyboard entry or the CPU. The
implementation of the functions are essentially identical regardless of the
initial stimulus. The TOTAL CLEAR and PARTIAL CLEAR are developed from

TOTAL CLR/IO = CLR FULL FM KB and PARTIAL CLR/IO + CLR PART FM KB respectively.

The initial enabling and entry sequence initiating the Internal Program Counter

operation is the same as it is for A/N Entry (paragraph 3.7.1).
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The first two counts developed in the Internal Program Counter, P-CTR-1 and
P-CTR-2, perform the same function as for A/N Entry (paragraph 3.7.1) and in
addition, P-CTR-1 enables the SET SKIP REFRESH F/F signal. The SET SKIP REFRESH
F/F signal causes the SKIP REFRESH CYCLE signal to be developed and sent to the
Refresh Logic. P-CTR-2 enabled by PARTIAL CLEAR (or TOTAL CLEAR in the Clear

function) resets the CA-X and CA-Y counters which position the cursor at the

HOME position.

P-CTR-3 in conjunction with FOREGROUND . PARTIAL CLEAR, or TOTAL CLEAR in clear,

generates clear-write signal (C/W) (ZERO)-5 which writes a blank character in

the memory at that respective location.

P-CTR-4 in conjunction with PARTIAL CLEAR, or TOTAL CLEAR in clear, generates the
CA-X counter incrementing signal (+1X)-7, and read-restore signal R/R-3. When
the CA-X Counter reaches a count of 73, the CARRY signal is developed which

increments the CA-Y counter.

P-CTR~5 in conjunction with (X=0) (Y=0) and PARTIAL CLEAR, or TOTAL CLEAR in
clear, enables P-CTR-3. P-CTR-3, P-CTR-4 and P-CTR-5 recycle performing their
respective logical operations until the condition x=0, y=0 occurs which inhibits

further P-CTR-3 operation.

P-CTR-6 and P-CTR-7 have no effect in the implementation of this function.

3.7.6 INSERT LINE (I/L) (See figure 3-37)

The Insert Line function may be initiated by means of a keyboard entry or by the
CPU. The implementation of the function is identical regardless of which stimulus
initiates the function. To initiate the insert Line function by means of the
keyboard, the cursor must be positioned at the desired y location, where new line -
data is to be inserted, and the I/L key depressed. The data lines below the
cursor will roll down one line. The line where the cursor is positioned will also
roll down one line and a line of blank characters will be written into those line
locations. Blank characters are written into the memory by C/W ZERO cbmmand and

will be refreshed as blank characters until the new data is written in. The
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FOR PREVIOUS STEPS SEE FIGURE 3-32
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implementation of the function involves replacing character lines with the infor-
mation contained in the line just above it, character by character until the
cursor location is reached and a blank line results. The last line of data y=26
is lost being replaced in memory by the data of line y=25 or, if y=26 is the

selected location for the new line, a line of blank characters.

The initial enabling and entry sequence initiating the Internal Program Counter

operation is the same as it is for A/N Entry (paragraph 3.7.1).

The first count developed in the Internal Program Counter P-CTR-1, performs the
same function as it does for CLR/FG (paragraph 3.7.5). In addition, P-CTR-1

in conjunction with the INSERT LINE signal which is derived from (T7f3, from the
keyboard, or INSERT LINE (IO) generates CLR CAX CTR-1. CLR CAX CTR-1 in conjunc-
tion with timing signal t0.2 generates the CLEAR CAX CTR signal which clears the
CA-X counter to zero. CLEAR CAX CTR-1 in conjunction with INSERT LINE loads the

y location of the cursor into the Line Repeat Ctr.
P-CTR-2 develops R/R-1 which has no significance with regard to this function.
P-CTR-3 enables several sequential signals which occur in the following sequence.

P-CTR-3 in conjunction with the INSERT LINE signal produces the '"-1X"-2 signal.
"-1X"-2 in conjunction with timing signal to.2 and CLEAR CAY INH (R/U) generates
CLEAR CAY CTR which clears the CA-Y counter to zero. '"-1X"-2 and timing signal

t0.2 generate a signal to toggle the Line Repeat Ctr. ''-1X"-2 develops into the

SUB ENABLE CAX signal which subtracts one increment from the CA-X counter when

the TOGGLE CA signal occurs. TOGGLE CA is developed when the timing signal to.3

is enabled by signal "-1X"-2, This subtraction of one count from the CA-X counter,
which was reset to zero by P-CTR-1, results in the CA-X counter containing a full
count. When SUB ENABLE CAX occurs with the CA-X count equal to zero, a

BORROW IN X CIR signal is developed which develops DECREMENT Y signal which
subtracts one increment from the CA-Y counter when toggled by TOGGLE CA. Sub-

tracting one count from the CA-Y counter, which was cleared to zero, results in
the CA-Y counter containing a full count of 31. Counts greater then 26 in the
CA-Y counter will have no visible significance since neither the display or the
memory recognize these counts. The insert line logic, however, will go thru the

specified routine until count 26 is reached where visible valid operations
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commence. P-CTR-3 in conjunction with the INSERT LINE signal produces signal
R/R-4 gating the R/R Command F/F which when clocked by timing signal to.6 generates
R/R COMMAND TO MEMORY. This R/R command has no significance with regard to this

function.

P-CTR-4 with INSERT LINE develops a '"-1Y'"-1 signal which results in the CA-Y
counter being decremented by one count. Assuming the cursor is now positioned on
line 25, the character on line 25 must be read out of memory and stored to be

written into the same X location on line 26. P-CTR-4 in conjunction with INSERT

LINE and timing signal to.6 develops R/R-5 which reads data out of memory corres-
ponding to the cursor location. P-CTR-5 will generate signals which will write

the proper data into memory.

P-CTR-5 and INSERT LINE enable several sequential signals which occur in the
following sequence. P-CTR-5 and INSERT LINE develops the (XFER DATA REG-2), +1Y-2

signal which generates the ADD ENABLE CAY signal, to increment the CA-Y counter
one count, and in conjunétion with to.3 generates the TOGGLE CA signal. The CA-Y
counter is incremented one count and the information stored for the display

location just above this one will be written in. (XFER DATA REG-2), +1Y-2 in

conjunction with to.6 generates the TRANSFER DATA REG signal which transfers the
data in the '"A'" Data Register into the "B'" Data Register. (XFER DATA REG-2), +1Y-2
in conjunction with the START LINE INSERT COINC signal from the Line Repeat Ctr
enables a C/W-3 signal or C/W ZERO-4 signal. If the start line, the original Y
position of the cursor, has not been reached, E7W?§ will write the data into
memory from the '"B' Data Register. If the start line has been reached and the
START LINE INSERT COINC is at its high logic level C/W ZERO-4 is developed which
writes a blank character into memory. Either C/W-3 or C/W ZERO-4 will enable the
C/W Command F/F which is clocked by timing signal to.6.

If the routine is on the start line and the CA-X count is zero, the Insert Line
function has been completed. P-CTR-6 does not enable P-CTR-7 and the routine will
cease. If these conditions have not been achieved P-CTR-7 will be enabled and

the routine continued.

P-CTR-7 and INSERT LINE develop (''-1X"-3), ENA P -CTR-4-3 which enables several
sequential signals in addition to enabling P-CTR-4. (-1"1X"-3), ENA P-CTR-4-3

develops SUB ENABLE CAX which enables the subtract gating in the CA-X counter.

If the count in the CA-X counter is zero, SUB ENABLE CAX and X CNT ZERO develop
BORROW IN X CTR which results in the TOGGLE RPT CTR/LINE INS and DECREMENT Y
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signals. Toggle RPT CTR/LINE INS enables timing signal to.2 to clock the Line
Repeat Ctr one count. When timing signal to.3 occurs it is enabled to develop
a TOGGLE CA signal which decrements the CA-X counter and, if the DECREMENT Y

signal is present also decrements the CA-Y counter.

3.7.7 DELETE LINE (D/L) (See figure 3-38)

The Delete Line (D/L) function may be initiated by means of the keyboard or the
CPU. To initiate this function from the keyboard the cursor must be positioned
below the line to be deleted and D/L key depressed. The line just above the

cursor will be deleted and all lower lines will roll up leaving a line of blank

characters in the last line.

The initial enabling and entry sequence initiating the Internal Program Counter

operation is the same as it is for A/N Entry (paragraph 3.7.1).

The first count of the Internal Program Counter performs the same functions as for

Insert Line (I/L) except that the Y location of the cursor is not set into the

Line Repeat ctr. and the CA-X counter is reset. CLR CAX CTR-1 is enabled by the
coincidence of P-CTR-1 and (D/L) + (I/L). CLR CAX CTR-1 enables timing signal
t0.2 which develops CLR CAX CTR which clears the CA-X counter.

P-CTR-1 enables P-CTR-2 and resets the Last Line F/F.

P-CTR-2 in conjunction with the D/L signal develops (P2) (EXPANSION + COMPRESSION
+ D/L) which generates LOAD Y COIN CTR and LOAD X COIN CTR. These two signals
load the C.A.Y. Coincidence Counter and the C.A.Y. Coin. Ctr. with the complements

of the numbers in the CA-Y and CA-X counters respectively for storage of the
cursor location until the routine is completed. P-CTR-2 in conjunction with

XMIT + PRINT (COMMAND) also develops a R/R-1 signal which performs no function in

this routine.

P-CTR-2 enables P-CTR-3

P-CTR-3 in conjunction with D/L enables the following sequential signals. P-CTR-3
and D/L generates a "+1Y'-1 signal which enables timing signal t0.2 in an attempt
to toggle the Last Line F/F. If the Y count is 26 the Last Line F/F toggles, if
the Y count has not reached 26 the Last Line F/F remains in its reset state.
"+1Y''-1 develops ADD ENABLE CAY which enables timing signal t0.3 to generate a

TOGGLE CA to advance to CA-Y counter one count. This removes the cursor to the
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FOR PREVIOUS STE!:S SEE FIGURE 3-32
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line just below so that data may be extracted from memory and later written into

the character space just above the one read. P-CTR-3 and D/L generate R/R-4 which
enables timing signal t0.6 to generate the R/R COMMAND TO MEMORY signal. The data

at this respective location is read out of memory and stored.

P-CTR-4 and D/L enables the following sequential signals. "-1Y"-1 develops

SUB ENABLE CAY which enables timing signal to.3 to generate a TOGGLE CA to decre-
ment the CA-Y counter one count. This moves the cursor up to the next line, just

above the position from which the data was extracted, where the data is to be

written in memory. TRANSFER DATA REG. enables timing signal to.6 which transfers
the data from the "A" Data Register into the "B" Data Register. If the Last Line
F/F is still in its reset condition a C/W-2 signal is developed which in conjunc-
tion with timing signal t0.6 generates a C/W COMMAND. C/W COMMAND writes into
memory the contents of the "B'" Data Register. If the Last Line F/F has been
clocked due to a Y CNT 26, or the last line has been reached, a (C/W)(ZER0)-3

signal is developed which in conjunction with timing signal to.6 generates a
C/W COMMAND. C/W COMMAND now writes a blank character into memory.

P-CTR-5 and D/L are two of the four signals required to enable P-CTR-6. P-CTR-6
will be enabled by INH P-CTR-6 ENA-1 as long as the x=73 and y=26 condition has

not been achieved. When the last blank character has *been written, x=73, in

line 26, P-CTR-6 will be inhibited. The same signal that inhibits P-CTR-6 is also
(TRANS (COIN CTR) — CA)-2 which enables the XFER ADDR F/F and allows it to be
clocked by timing signal to.l. The XFER ADDR F/F generates two signals TRANSFER
(COIN CTR — CA and TRANSFER (COIN CTR.)— CA. TRANSFER (COIN CTR.) — CA enables
timing signal to.2 which develops CLEAR CAY CTR and CLEAR CAY CTR which clear out
both cursor address counters. TRANSFER (COIN CTR) — CA enables timing signal

to.4 which transfers the original CA-X counter data from the CA-X Coinc Ctr to

the CA-X counter. TRANSFER (COIN CTR) — CA also develops D/L(R/U) e XFER COIN—CA
which enables timing signal to.4 generating PRESET LOAD CAY CTR. transfers the

original CA-Y counter data from the C.A.Y. Coincidence Counter to the CA-Y

counter.

As long as P-CTR-6 is enabled with the D/L signal present, ENA P-CTR-3 is

generated, enabling P-CTR-3. The same signal is also '"+1X'"'-6 which develops

ADD ENABLE CAX and in conjunction with timing signal to.3 generates TOGGLE CA.
This increments the CA-X counter one count. When X COUNT 73 is developed a CARRY
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signal is generated which automatically develops an INCREMENT Y signal which adds
once count to the CA-Y counter. Stages P-CTR-3 through P-CTR-6 recycle until the
last line and last character have been completed and the routine is terminated as

described above.

3.7.8  INSERT CHARACTER (I/C) (Figure 3-39)

The Insert Character (I/C) function allows a character or space to be inserted in
any unprotected, or foreground, character position. This function is a keyboard
function and is activated by depressing the I/C key and the desired character

(or space bar) to be inserted. The character, or space, is entered at the cursor
location and all other successive foreground characters are shifted one character
position to the right until a background character is encountered or x=73 and
y=26.

The initial enabling and entry sequence initiating the Internal Program Counter is

the same as it is for a keyboard A/N Entry (paragraph 3.7.1).

P-CTR-1 is enabled by the SET SKIP REF FF signal and sets the Skip Refresh F/F
which develops SKIP REF CYCLE.

P-CTR-2 is enabled by the EXPANSION signal and develops LOAD Y COIN CTR and
LOAD X COIN CTR signals which load the C.A.Y. Coincidence Counter and the C.A.X.

Coincidence Counter with complementary data of the CA-Y and CA-X counters re-
spectively, for storage of the cursor address until the routine is completed.
P-CTR-2 in conjunction with XMIT + PRINT (COMMAND) develops R/R-1 which enables

the R/R Command F/F. When timing signal t0.6 clocks the R/R Command F/F a

R/R COMMAND TO MEMORY is developed which reads the data out of memory corresponding

to the cursor location.

P-CTR-3 combined with the EXPANSION and FG signals enables P-CTR-4. If the data
read out of memory indicates a background character, FG will cause P-CTR-3 to
inhibit P-CTR-4 and enable the transfer address F/F (XFR ADD FF). Timing signal
t0.1 clocks the transfer address F/F generating TRANSF (COIN CTR) — CA and
TRANSF (COIN CTR) — CA. TRANSF (COIN CTR) —CA enables timing signal t0.2
generating CLEAR CAX CTR and CLEAR CAY CTR which clear the CA counters. TRANSF

(COIN CTR) — CA enables timing signal t0.4 which transfers the original cursor
address, from the coincidence counters where it was stored, into the CA counters.
For a background character the routine stops at this point and the Insert Character

function has not been accomplished.
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FOR PREVIOUS STEPASEE FIGURE 3-=32
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Figure 3-39. INSERT CHARACTER (I/C) Logic Flow Diagram
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P-CTR-3' in coincidence with FG and (A/N + A/N (I/0)) e (C/R) generates C/W(A/N)-1
which enables the C/W Command F/F. Timing signal t0.6 clocks the C/W Command
F/F which generates a C/W COMMAND and enters the keyboard character into memory.

If the character was inserted at the x=73, y=26 position P-CTR-4 will inhibit
P-CTR-5 and generate XFR (COIN CTR) — CA-1 which transfers the contents of the

coincidence counters into the cursor address counters. If the insertion is made

at any other than the last position the routine continues.

P-CTR-5 in conjunction with EXPANSION generates '"+1X'-4 and R/R-8. "+1X"-4
creates ADD ENABLE CAX, and in conjunction with timing signal t0.3 a TOGGLE CA.

The CA-X counter is incremented one position to the right. R/R-8 in conjunction
with timing signal t0.6 generates TRANSFER DATA REG which transfers the data in
the "A" Data Reg into the "B' Data Reg. R/R-8 also enables the R/R Command F/F
which is clocked by timing signal t0.6 and develops and R/R COMMAND TO MEMORY.
R/R COMMAND TO MEMORY reads the data in memory at that location and stores it in
the "A'" Data Reg. '

P-CTR-5 enables P-CTR-6.

P-CTR-6 in conjunction with FG and EXPANSION generates ENABLE P-CTR-4-2 which
enables P-CTR-4 and allows P-CTR-4, P-CTR-5 and P-CTR-6 to recycle. P-CTR-6,

EXPANSION, FG and I/C generate CW-4 writing the contents of the '"B'" Register
into memory. P-CTR-6 and FG will inhibit P-CTR-4, the routine stops, no C/W

signal occurs and the XFR (COIN CTR) — CA-1 signal is developed.

3.7.9 DELETE CHARACTER (D/C) (See Figure 3-40).

The Delete Character (D/C) function allows any unprotected, or foreground, char-
acter to be deleted by locating the cursor under the character to be deleted and
depressing the D/C key. If the cursor is located under a protected character, no
deletion takes place. When a character is deleted all foreground data moves one
location to the left and a blank character is inserted at the end. This blank
character will be inserted just to the left of the first protected character
encountered or will be in the last character position of the display, (X=73,
Y=26).

The initial enabling and entry sequence initiating the Internal Program Counter is

the same as it is for a keyboard A/N Entry (paragraphs 3.7.1.1 thru 3.7.1.3).

P-CTR-1 and SET SKIP REFRESH generate the SKIP REFRESH CYCLE signal.
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FOR PREVIOUS STEPS SEE FIGURE 3-32
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Figure 3-40. DELETE CHARACTER Logic Flow Diagram
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P-CTR-2 in conjunction with the Expansion + Compression signal generates
LOAD Y COINC CTR and LOAD X COINC CTR. These signals load the C.A.Y. Coincidence

Counter and the C.A.X. Coincidence Counter with complementary data from the CA-Y

and CA-X counters respectively, for storage of the cursor address until the
routine is completed. P-CTR-2 in conjunction with XMIT + PRINT (COMMAND)
develops.§7§?1 which enables the R/R Command F/F. When timing signal to.6 clocks
the R/R Command F/F, R/R COMMAND TO MEMORY is developed which reads the data out

of memory corresponding to the cursor location.
P-CTR-2 enables P-CTR-3.

If the character at the cursor address is FG, P-CTR-3 will ihhibit P-CTR-4 and
develop TRANSFER (COIN CTR) — CA-1. TRANSFER (COIN CTR) — CA-1 enables the Xfr
F/F which when clocked by timing signal t0.1 develops XFR (COIN CTR) — CA

and XFR(COIN CTR) — CA. These signals transfer the cursor address out of the

coincidence counters into the cursor address counters. The routine will stop at
this point and the character is not deleted. If however the character read out
was FG, P-CTR-4 is enabled and a (C/W) (ZERO)-2 is developed. (CW)(ZERO)-2

causes a blank character to be written into the cursor location.

If the cursor is at (X=73, y=26) P-CTR-5 is inhibited, TRANSFER (COIN CTR) — CA-1
is developed and the routine stops. If (XCNT 73) ° (y CNT 26) and (EXPANSION
+ COMPRESSION). P-CTR-5 is enabled and the routine continues.

P-CTR-5 with (EXPANSION + COMPRESSION) develops the following sequential signals.
"+1X"-4 is developed, which becomes ADD ENABLE CA X, and enables timing signal

t0.3 which generates TOGGLE CA. These signals increment the CA-X counter one

count, If the X count is 73, a CARRY is generated which also increments the

CA-Y counter. R/R-8 is developed which enables the R/R Command F/F. When the
R/R Command F/F is clocked by timing signal t0.6 a R/R COMMAND TO MEMORY is

generated. This signal causes the memory at the present location to be read and

stored. A XFR DATA REG signal is also developed but has no effect at this point
in the routine. P-CTR-5 enables P-CTR-6.

P-CTR-6 in addition to enabling P-CTR-7 develops the following sequential signals.
P-CTR-6 with COMPRESSION develops '"-1X'"-1 which generates SUB ENABLE CA-X and

TOGGLE CA which decrement the CA-X counter one count. ''-1X'""-1 enables timing

signal t0.6 which generates XFR DATA REG which transfers the data in the "A"
Data Reg into the "B'" Data Reg. If the character read out by P-CTR-5 is a FG

character a C/W-4 signal is generated which enables the C/W Command F/F. When the
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C/W Command F/F is clocked by timing signal t0.6 a C/W COMMAND is generated and
sent to the Memory Logic. The contents of the 'B" Data Register are then written
into memory. If however the character read out by P-CTR-5 is a FG character a

C/W ZERO-2 is generated and a blank character is written into memory.

P-CTR-7 in conjunction with the COMPRESSION signal generates ENA P-CTR-3-1 which
enables P-CTR-3. Also developed are '"+1X'"-5 which increments the CA-X counter and

a R/R-6 which reads out the memory data at the new location.

3.7.10 TRANSMIT (XMIT) See Figure 3-41)

In the keyboard-initiated TRANSMIT (XMIT) mode of the terminal, the operator
selects the end point of the message to be transmitted by positioning the cursor
just to the right of the last character of the message. When the XMIT pushbutton
is depressed or an external transmit command is initiated, an EOT symbol is
generated at that display location and a search is initiated, under Internal
Program Counter Control, for the start of the message. The start of the current
message may be at X=0, Y-0 or at a previous EOT which terminated a previous

transmission. When the start point has been determined, a START READOUT MEM FOR

XMIT is generated which sets the I/O Logic into operation. The I/0 Logic then
operates at the selected output baud rate until the transmission has been com-
pleted. When the START READOUT MEM FOR XMIT signal has been generated, the

Internal Program Counter ceases operation.

The initial enabling and entry sequence initiating the Internal Program Counter
operation is the same as it is for A/N Entry (paragraph 3.7.1), except that when
the "B" F/F generates the LOAD B DATA REG/ENTRY signal, data bits 6 and 7 are
loaded into the '"B" Data Register of the Memory Logic. Bits 6 and 7 are enabled
by the (XMIT + PRINT) CMD signal.

The first count of the Internal Program Counter, P-CTR-1, enables the SET SKIP
REFRESH F/F SIGNAL. This signal causes the SKIP REFRESH CYCLE signal to be
developed and sent to the Refresh Logic.

P-CTR-2, enabled by the XMIT signal, generates a E7W?Z command which writes bits
6 and 7 into memoxry. Bits 6 and 7 were loaded into the '"B'" Data Register during
the Internal Program Counter entry and enabling routine. When a refresh read/
restore operation is performed on the memory, bits 6 and 7 will be decoded and

displayed as an EOT symbol.
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FOR PREVIOUS STEPS SEE FIGURE 3-32
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TRANSMIT Logic Flow Diagram
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P-CTR-3 is not utilized in this routine except to enable P-CTR-4.

P-CTR-4 samples the condition of the (X=0, Y=0) signal. If the cursor is at
(X=0, Y=0), P-CTR-5 is inhibited and a START READOUT MEM FOR XMIT signal is
generated. If however the cursor is not at (X=0, Y=0), P-CTR-5 is enabled and the

search for (X=0, Y=0) or an EOT continues.

P-CTR-5, with the XMIT signal, causes the "=1X"-4 and R/R-7 signals to be generated.

The '"-1X'"-4 moves the cursor one increment in the direction toward (X=0, Y=0) posi-

tion in search of the (X=0, Y=0) or EOT condition. R/R-7 samples the memory

location for an EOT in memory.

As P-CTR-5 moves the cursor and samples the memory, P-CTR-6 activates the enabling
circuitry for P-CTR-4 and P-CTR-7. If an EOT is not at the respective cursor
location, P-CTR-6 enables P-CTR-4 and inhibits P-CTR-7. The routine involving
P-CTR-4, P-CTR-5 and P-CTR-6 continues until (X=0, Y=0) or an EOT is sensed. When
an EOT is sensed, it is recognized as the end of a previous transmission. There-
fore the start of the current transmission starts on the next line at the X=0

position. When the EOT is sensed, P-CTR-4 is inhibited and P-CTR-7 is enabled.

P-CTR-7 generates ''+1Y'"-3, CLEAR CAX/CR and START READOUT MEM FOR XMIT. The
"+1Y''-3 moves the cursor to the next Y line. CLEAR CAX/CR moves the cursor to the
X=0 position so that the cursor is now at the first character position of the new
message to be transmitted. START READOUT MEM FOR XMIT is then generated and the

I/0 Logic enabled. The Internal Program Counter has completed its task and the

I/0 Logic takes over to perform the actual data transmission.

3.7.11 TAB (See figure 3-42)

The TAB key automatically moves the cursor to the next téb stop, if any exist.

Tab stops are set automatically when the display contains both background and
foreground fields. The first foreground character following a background field is
a tab stop. If there are no tab stops set, the TAB key will move the cursor to

the lower right hand corner of the display.

The initial enabling and entry sequence initiating the Internal Program Counter

operation is the same as it is for A/N Entry (paragraph 3.7.1).

P-CTR-1 enables the SET SKIP REFRESH F/F signal. This signal causes the SKIP
REFRESH CYCLE signal to be developed and sent to the Refresh Logic. P-CTR-1
enables P-CTR-2.

3-132



Video Display Terminal

FOR PREVIOUS STEPS SEE FIGURE 3-32
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Figure 3-42. TAB Logic Flow Diagram
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P-CTR-2, enabled by XMIT + PRINT (COMMAND), generates a R/R-1 signal to determine
whether this cursor location contains a background or foregroﬁnd character.
P-CTR-2 also enables P-CTR-3.

P-CTR-3, in conjunction with (x = 73, y = 26), TAB, and (A/N), generates a
"y1X'"-2 which moves the cursor to the next character location. P-CTR-3, in con-
junction with the foreground (FG) signal, if the character readout with P-CTR-2

is a FG character, will inhibit P-CTR-4. If the character is a foreground
character and (x = 73, y = 26), P-CTR-2 will be enabled, and the search for the
end of the foreground field is continued. If (x = 73, y = 26), and an A/N signal

is not present, P-CTR-2 will be inhibited and the cursor will remain in the lower
right hand corner of the screen. If a FG character is read out and (x = 73,
y = 26), then P-CTR-4 is enabled and the search for the end of the background field

is initiated.

P-CTR-4, in conjunction with the TAB signal, generates a R/R-2 to sample the

memory at the respective cursor location. P-CTR-4 enables P-CTR-5.
The only function performed by P-CTR-5 is to enable P-CTR-6.

P-CTR-6 must sample for a background character, foreground character of (x = 73,

y = 26). If a background character (FG) is sensed and (x = 73, y = 26), the
search for the end of the background field must continue by causing P-CTR-7 to
enable P-CTR-4. If a foreground character is sensed, P-CTR-7 is inhibited and the
cursor remains at its present location. If (x = 73, y = 26) is sensed, P-CTR-7

will also be inhibited.

P-CTR-7, under the condition of FG - (x = 73, y = 26), will generate a "+ 1X'" - 3
which moves the cursor to the next location and enables P-CTR-4. When a FG +
(x = 73) (y = 26) condition is sensed, P-CTR-7 is inhibited and the routine ceases;

the cursor remains at its respective location.

3.7.12 PRINT (See figure 3-43)

Depressing the PRINT key (and also the SHIFT key) initiates a batch readout of the
contents of the display to Printer accessory equipment by switching the Video Dis-
play Terminal from the Ready or Local modes to the Print mode. When the SHIFT-

PRINT keys are depressed, a print symbol ( I ) will appear on the screen at the
cursor position. The print symbol indicates to the user and to the terminal that

all information preceding the symbol has been printed. Consequently, on a
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FOR PREVIOUS STEKS SEE FIGURE 3-32
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subsequent print request, the cursor will return to either the home position or to
the line following the previous print symbol to begin printing again. The Internal
Program Counter causes the print symbol to be generated and searches for the start
of the message which will be at the home position or following a previous print
symbol. When the message has been printed, the cursor will be positioned on the

next line at.the x = 0 position.

The initial enabling and entry sequence initiating the Internal Program Counter

‘operation is the same as it is for TRANSMIT (paragraph 3.7.10).

P-CTR-1 causes the SKIP REFRESH CYCLE signal to be developed and sent to the
Refresh Logic. P-CTR-1 enables P-CTR-2 and resets the (EOT)2 SEARCH F/F.

P-CTR-2, in conjunction with the PRINT (COMMAND) signal, generates a '+ 1x'" -8

which causes the cursor to move to the next x increment since two EOT symbols must

be generated and displayed. A C/W-4 signal is generated to write an EOT into

memory at the new cursor location.

P-CTR-3, in conjunction with the PRINT (COMMAND) signal, generates a "o1x" - 4
which moves the cursor to its original end of print position. A C/W-4 signal is
again generated to write an EOT into memory at the original cursor position. Two
EOT symbols have now been generated at the end of print message.

P-CTR-4 samples for the (x = 0, y = 0) condition. If (x =0, y = 0), P-CTR-5 is
inhibited and a START READOUT MEM FOR PRINT signal is generéted. If (x = 0,

y = 0), then P-CTR-5 is enabled and the search for two EOT symbols or (x = 0,
y

0) continues.

P-CTR-5, in conjunction with the PRINT (COMMAND) signal, generates '"- 1X" - 4 to
move the cursor one increment toward the home position, and R/R-7 in search of
EOT symbols. P-CTR-5 also enables P-CTR-6.

P-CTR-6 now controls the search for EOT symbols and the recycling of the routine
back to P-CTR-4 through P-CTR-6. Several events may occur at the P-CTR-6 stage

as follows. The character readout is EOT whereby P-CTR-4 is enabled, the (EOT)2
Search F/F is reset and P-CTR-7 is inhibited. The character readout is an EOT

and the (EOT)2 Search F/F is not set. P-CTR-4 is enabled, the EOT Search F/F is
set and P-CTR-7 is inhibited. The character readout is an EOT and the (EOT)2
Search F/F is set. This condition is a result of a second EOT in succession being
read out of memory and signifies the end of a previous print cycle. As a result of
this condition P-CTR-7 is enabled.
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When P-CTR-7 occurs and the (EOT)2 Search F/F is set, P-CTR-7 enables itself for
another count, the (EOT)2 Search F/F is reset and a '"+ 1x'" -8 signal is generated
to move the cursor from its present position. If however the (EOT)2 Search F/F is

reset, then a '+ ly'" -3 is generated to move the cursor down one line. A CLEAR

CAY/CR is also generated to move the cursor to the x = 0 position and a START
READOUT MEM FOR PRINT is generated and routed to the I/O Logic. The Internal

Program Counter has completed its operation and the I/0 Logic will perform the

transmission of data to the peripheral devices.

3.7.13 RECORD (OFF-LINE CONTINUOUS) (See figure 3-44)

When the Tape Cassette Accessory Unit is in the Off-Line Continuous Record mode,
recording may be initiated by depressing the CR (Carriage Return) key on the Video
Display Terminal keyboard. This permits the user to prepare small blocks of data
such as program statements, either formatted or free form. When this mode of
operation is initiated, the terminal searches for a previous CR character, or
returns to the (x = 0, y = 0) position if no CR is found to start recording. The
Internal Program Counter controls the CR search and develops a START READOUT MEM

FOR PRINT signal which sets the I/O Logic into operation. The I/0 Logic inter-
facing with the Tape Cassette Unit will control the recording. When the START

READOUT MEM FOR PRINT signal has been generated, the Internal Program Counter

ceases operation.

The initial enabling and entry sequence initiating the Internal Program Counter

operation is the same as it is for A/N Entry (paragraphs 3.7.1).

The first count of the Internal Program Counter, P-CTR-1, sets the KB Rec Cont F/F
to the state where the-a output is high. The KB Rec Cont F/F is enabled by
RECORD MODE, CONTINUOUS MODE and CR/KB. When the KB Rec Cont F/F is set, the'a
output enables P-CTR-1 to set the Skip Refresh F/F. The SKIP REFRESH CYCLE signal
is developed and sent to the Refresh Logic. P-CTR-1 enables P-CTR-2.

P-CTR-2, in conjunction with XMIT + PRINT (COMMAND), generates R/R-1 which samples
the memory with regard to whether the character at that location is FG or FG.
P-CTR-2 enables P-CTR-3.

P-CTR-3 samples the result of the read/restore operation generated by P-CTR-2.
If a FG character is sampled, the CR character cannot be entered at that location

and the routine ceases. The operator must recognize that something invalid has
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FOR PREVIOUS STEPS SEE FIGURE 3-32
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Figure 3-44. RECORD (OFF-LINE CONTINUOUS) Logic Flow Diagram
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taken place. If the character sampled if FG, a C/W(A/N)-1 signal is developed to
enter a C/R character into memory at that location; P-CTR-4 is also enabled and

the search for another CR or the (x = 0, y = 0) condition continues.

P-CTR-4 samples for the condition (x = 0, y = 0) and if it is true a START READOUT
MEM FOR PRINT signal will be developed and sent to the I/0 Logic. P-CTR-5 will
also be inhibited. If the (x = 0, y =0) condition is not true, P-CTR-5 is enabled.

P-CTR-5 generates a '"-1x'"-4 to move the cursor one increment toward the (x = 0,'
y = 0) position and a R/R-7 to sample the character in memory at that location.
P-CTR-5 also enables P-CTR-6.

P-CTR-6 samples the result of the read/restore operation generated by P-CTR-5 to
determine whether a CR has been read out of memory. If a CR has not been read out
P-CTR-7 is inhibited and P-CTR-4 is enabled. This continues the search for a CR or
(x =0, y =0). If aCRhas been read out, P-CTR-4 is inhibited and P-CTR-7 is

enabled.

P-CTR-7 generates a START READOUT MEM FOR PRINT signal which is sent to the I/O
Logic. P-CTR-7 also generates "+1Y'"-3 and a EIEK&‘EKX?E& signal to allow recording
to begin at the x = 0 position of the next line following the CR character. Once
the P-CTR-7 operation has taken place, the Internal Program Counter ceases its

operation.

3.7.14 RECEIVE

When the Video Display Terminal is in the Receive mode and a command or a character

has entered the I/0 Logic, a PROCESS I/0O ENTRY signal is developed which enables the

Internal Program Counter. Once enabled, the Internal Program Counter functions
the same as it does for keyboard-initiated characters or commands and implements
them in the same fashion. An additional operation is performed by P-CTR-1 whereby
it resets the Process I/O Entry F/F. The following operations may be initiated by
the remote CPU.

A/N ENTRY

TRANSMIT

ADDRESS CURSOR (does not use P-CTR)

HOME CURSOR (does not use P-CTR)

DELETE LINE

SET BACKGROUND INTENSITY (does not use P-CTR)
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INSERT LINE

CLEAR SCREEN

CLEAR FOREGROUND DATA

PRINT

SET FOREGROUND INTENSITY (does not use P-CTR)
CARRIAGE RETURN

BACKSPACE CURSOR
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Section 4

OPERATION

4.1 GENERAL INFORMATION

The VDT can be operated in any one of three modes of operation, as selected by the
FULL/HALF/BATCH switch. Batch mode permits the operator to enter up to 1,998
characters into the display memory, and perform editing functions upon the data
prior to transmitting the data to the CPU. Half-duplex mode transmits each char-
acter to the CPU as the operator presses the key, and simultaneously displays the
character on the monitor screen. Full-duplex mode transmits each character directly
to the CPU as the operator presses the key without affecting cursor position, and
thus without displaying the typed character. Since the VDT has separate input and
output registers in full duplex, transmission of a typed character can take place
simultaneously with the receipt of a character from the CPU. Typically, characters
typed in full-duplex mode are echoed from the CPU to permit validation of operator
entries, and thus appear to be displayed as a direct result of pressing the appro-

priate keys.

The full-duplex mode of communication can be used only when the communication
system is capable of simultaneous two-way transmission. The half-duplex and batch

modes are used when the communication system is not capable of two-way communication.

The VDT has the capability of displéying characters at two levels of intensity,
entitled background and foreground, and signify protected and unprotected data.
Background characters are displayed at a lighter intensity than foreground charac-
ters. Protected data displayed in the background intensity is data that has been
received from the CPU connected to the VDT, and cannot be modified by the operator
in batch mode. Unprotected data is displayed in the foreground intensity and can

be modified by the operator. The background/foreground feature is used to establish
tabular fields, transmission fields, and editorial fields within the display. With
both background and foreground characters displayed on the VDT, the operator can |
make use of the TAB key to move the cursor to the first character position following

the next background field. Only foreground data is transmitted.from the VDT to the

4-1



Video Display Terminal

CPU. The I/C (insert character) and D/C (delete character) keys are used to edit
the characters displayed, and expand or contract the foreground characters. The
expansion/contraction of foreground characters is delineated by the point of

insertion/deletion (the cursor) and the following background character or the end

of the display.

4.2 OPERATOR CONTROLS AND KEYBOARD

The operator controls are located on the monitor display panel (behind a spring-
loaded panel directly below the display screen) and on the keyboard. The monitor
display control panel (figure 4-1) contains the controls that select the operational
mode, the transmission controls, and the display contrast control. The keyboard
(figure 4-2) contains a typewriter keyboard, a numeric key cluster, cursor and

editing keys, and switch indicators. The function of the operator controls is

given in tables 4-1 and 4-2.

PARITY CONTRAST HALF BAUD
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Figure 4-1. Typical Control Panel Controls
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Figure 4-2. Keyboard Keys, Control Switches, and Indicators
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Table 4-1. Monitor Display Panel Controls

Control Function

POWER ON/OFF Primary control of applied power. When set to ON, the
keyboard power ON/OFF switch has no effect. When set to
OFF, the keyboard power ON/OFF switch controls the applica-
tion of power to the VDT.

EOT/CR Selects end-of-transmission (EOT) code or carriage return
(CR) code to indicate the end of message to the CPU. Also
controls line turnaround discipline.

PARITY Selectable parity generation and check control to assure
1. 0. ODD. EVEN compatibility with those systems that require parity. If
> ’ the system does not use parity checking, the control should
be set to 0 or 1.

CONTRAST Adjusts the intensity of the display.
FULL/HALF/BATCH Mode control switch. Set to FULL for full-duplex operation;

set to HALF for half-duplex operation; and set to BATCH for
batch operation.

BAUD Selects the rate of data transfer between the VDT and the
CPU.
CA ON/CA AUTO Provides selection of CA control for use with data sets

that require transmit/receive conditioning. Normally set
to CA ON for baud rates under 600, and to CA AUTO for baud
rates of 600 or above.

Table 4-2. Keyboard Controls and Indicators

Control/Indicator/Key Function

TAB key The TAB key moves the cursor to the next tab stop. Tab
stops are set automatically when the display contains both
foreground and background fields. The first foreground
character following a background field is a tab stop. If
there are no tab stops set, the TAB key causes the cursor
to move to the lower right-hand corner of the display.

ESC key The ESC (escape) key is generally used to generate a program
interrupt. The use of this key is entirely dependent upon
the communications software.
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Keyboard Controls and Indicators (continued)

Control/Indicator/Key

Function

CTRL key

LF key

CR key

RUBOUT

REPEAT key

SHIFT keys

Numeric Key Cluster

4-4

The CTRL (control) key is used in conjunction with the char-
acter or symbol keys to generate non-displayed but trans-
mittable character codes. The transmitted character code
thus generated is used for function codes, security, etc.

The LF (line feed) key causes the line feed character to be
transmitted when operating in the full- or half-duplex
modes, but does not cause the cursor to move and does not
cause the line feed character to be stored. When operating
in the batch mode, the LF key moves the cursor horizontally
and over-writes the foreground character over the cursor
with a line feed (background characters are not affected).

The CR (carriage return) key moves the cursor down and back
to the beginning of the next line, thus accomplishing both
a carriage return and a line feed. In batch mode of opera-
tion, any characters entered on the same line but after the
carriage return, cannot be transmitted.

The RUBOUT key is used only in batch mode, and only for
foreground characters. The RUBOUT key deletes the charac-
ter over the cursor, and enters a character of all 1's into
the display memory. The RUBOUT key is generally used to
create filler characters when program execution delays are
required.

The REPEAT key can be used in batch mode to repeat any

character on the typewriter keyboard. The most useful

function of the REPEAT key is for rapid movement of the
cursor, which is active in any mode of operation.

The SHIFT keys (left or right) permit the operator to type
the characters marked in the upper portion of the typing
keys. In addition, the SHIFT key is used as an interlock
to prevent accidental use of the XMIT, PRINT, CLR/FG, and
CLEAR keys. The SHIFT key can be used with any typing key;
however, the bit pattern of the typed character is altered
to the extent that the letters A through J typed with the
SHIFT key pressed result in the letters Q through Z being
displayed; and the typed letters Q through Z result in
the letters A through J being displayed.

The numeric key cluster contains the numeric keys O through
9 arranged in the same manner as a standard ten-key key-
board, a comma key (,), and a period key (.). The numeric
key cluster displays and transmits the same characters and
codes as the identical keys on the typewriter keyboard.
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Table 4-2.

Keyboard Controls and Indicators (continued)

Control/Indicator/Key

Function

Cursor Control Keys

XMIT key

PRINT key

CLR/FG key

.ated. Positioning of the cursor does not alter the display.

The five cursor control keys consist of the HOME key, which
returns the cursor to the upper left-hand corner of the
display, the up-arrow (+), the down-arrow (+), the left-
arrow (<), and the right-arrow (»), all of which move the
cursor one character position or one line position in the
indicated direction. With the exception of the HOME key,
the cursor stepping keys may be used in conjunction with
the REPEAT key for rapid cursor positioning. The cursor
can be moved at a rate of 15 character positions or 15 lines
per second by using the cursor stepping key and the REPEAT
key. With the REPEAT key pressed, the HOME key is deactiv-

The XMIT key is used only in batch mode of operation, and

is interlocked with the SHIFT key. When both the XMIT and
SHIFT keys are pressed, the data stored in the VDT memory

is transmitted one character at a time at the rate set by
the BAUD rate switch. The position of the cursor and any
previous transmit symbol determine the data to be trans-
mitted. With the cursor positioned one or more lines down
the display from the last transmit symbol, the first fore-
ground character on the line following the last transmit
symbol, or the first foreground character in the display

if there were no previous transmit symbols, will be trans-
mitted. The cursor will be positioned at the first char-
acter position of the line following the transmit symbol
when the transmit function is completed. If the cursor

was positioned on the last line when the XMIT key is
pressed, the entire display is shifted up one line position,
and the cursor is positioned at the first character position
of the last line, which is now blank.

The PRINT key is used only in batch mode of operation, and
is interlocked with the SHIFT key. When both the PRINT
key and the SHIFT key are pressed, a batch readout of the
contents of the display memory to optional equipment
(serial-character hard copy printer or tape cassette unit)
is initiated by switching the VDT from the ready or local
mode to the print mode. Both foreground and background
characters are transmitted.

The CLR/FG key is interlocked with the SHIFT key. When
both the CLR/FG key and the SHIFT key are pressed, all
foreground characters on the display are cleared and the
cursor returns to the home position.
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Keyboard Controls and Indicators (continued)

Control/Indicator/Key

Function

CLEAR key

I/C key

D/C key

I/L key

D/L key

ON/OFF
indicator/switch

4-6

The CLEAR key is interlocked with the SHIFT key. When both
the CLEAR key and the SHIFT key are pressed, all characters
on the display are cleared and the cursor returns to the
home position.

The I/C (insert character) key is used only in batch mode
of operation, and is used in conjunction with any character
or space key on the typewriter keyboard to allow additional
characters to be added at any foreground character position
on the display. With the I/C key pressed, any character
typed will be inserted between the foreground character
over the cursor and the character to the left of the cursor.
The foreground character over the cursor and all characters
to its right will shift right one character position for
each key typed. The shift right will continue until a
background character or the end of the display is
encountered.

The D/C (delete character) key is used to delete the fore-
ground character positioned over the cursor. All foreground
characters to the right of the deleted character move left
one position, and a blank character appears at the farthest
right position of the foreground field.

The I/L (insert line) key is used to provide a line of
blanks between two existing lines for additional entry or
formatting. The line directly over the cursor, and all
lines below the cursor move down one line position, and
the last line is lost. The cursor is relocated to the
first character position of the new blank line.

The D/L (delete line) key is used to remove an entire line
of characters from the display. The line directly above
the cursor is deleted and the lines below move up one line.
A blank line appears at the bottom of the display, and the
cursor is repositioned at the first character position of
the line that has moved up to replace the deleted line.

The ON/OFF indicator/switch is the secondary power switch
for the VDT, and is interlocked with the POWER ON/OFF
switch located on the monitor display control panel. With
the POWER ON/OFF switch set to OFF, the keyboard power
ON/OFF indicator/switch controls the application of power
to the VDT. With the POWER ON/OFF switch set to ON, the
keyboard power ON/OFF indicator/switch has no effect.
Regardless of which switch controls the application of
power, the keyboard ON/OFF indicator is lit when power

is applied.
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Table 4-2.

Keyboard Controls and Indicators (continued)

Control/Indicator/Key

Function

TRANSMIT indicator

RECV
indicator/switch

PARITY ERROR
indicator/switch

LOCAL
indicator/switch

PRINT indicator

BREAK
indicator/switch

RESET
indicator/switch

The TRANSMIT indicator is 1it when the contents of the VDT
memory are being transmitted to the receiving device.

The RECV indicator/switch is 1it when the VDT is in the
receive mode, which occurs when the switch is pressed or
automatically after a transmission is completed.

The PARITY ERROR indicator/switch lights when a parity
error occurs during an exchange of data between the VDT
and the CPU. The occurrence of an error is stored until
the PARITY ERROR switch is pressed to reset the parity
error.

The LOCAL indicator/switch is 1it when the keyboard is
enabled. The keyboard is not enabled, and the indicator
is not 1lit, when the VDT is in the print, transmit, or
receive modes to prevent inadvertent typing. When the
LOCAL switch is pressed, the mode is switched to local
and interrupts the print, transmit, or receive modes of
operation.

The PRINT indicator is lit when the contents of display
memory are being transferred to the optional serial-
character hard copy printer or tape cassette unit.

The BREAK indicator/switch is used to request a break in
the transmission of data from a CPU to the VDT.

The RESET indicator/switch interrupts and resets all inter-
nal functions of the VDT as long as the switch is pressed.
The interrupted functions include synchronization and
display refresh, and as a result, the display goes
completely blank when the RESET switch is pressed, and
reappears when the switch is released.

4.3 POWER ON/OEF

The application of power to the VDT is controlled by the POWER ON/OFF switch

located on the display
on the keyboard. With

control panel and the power ON/OFF indicator/switch located
the POWER ON/OFF switch on the display panel set to ON,

power is applied to the VDT and the keyboard power indicator lights but the ON/OFF

switch has no effect.

With the POWER ON/OFF switch on the display panel set to

OFF, the application of power is controlled by the alternate action keyboard power
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ON/OFF switch. After power is applied to the VDT, clear the.display and display
memory by pressing and holding the SHIFT key and pressing the CLEAR key. If inter-
mittent operations are being performed at the VDT, it is recommended that power be

left on until all VDT operations have been completed.

4.4 BATCH MODE

The batch mode of operation may be used with either half- or full-duplex communica-
tion systems. Batch mode enables the operator to take advantage of the editing

functions inherent in the VDT.

4.4.1 ENTERING DATA

Data is entered by pressing the keys of the keyboard, and the characters are
simultaneously stored in display memory and displayed on the screen. Any number

of characters from one to 1,998 may be entered.

4.4.2 EDITING DATA

Five types of editing functions can be performed on the keyboard: retyping,
character and line insertions, and character and line deletions. All editing
functions are controlled by the position of the cursor, and the cursor position is
controlled by the cursor positioning keys. Rapid cursor positioning is accom-
plished by holding the REPEAT key down while pressing the appropriate cursor

positioning keys.

a. Retyping. Any foreground character displayed on the screen can be changed
by positioning the cursor under the character to be changed and striking the appro-

priate key.

b. Character Insertion. The character insertion feature precludes the

necessity of retyping an entire line should a character or space be missing.
Position the cursor under the character of the desired insertion, press and hold

the I/C key, and press the appropriate key to insert a character or space.

c. Character Deletion. The character deletion feature permits one or more

characters or spaces to be deleted, and repositions the foreground displayed data.
/ Position the cursor under the character to be deleted and press the D/C key. The

character directly over the cursor will be deleted and replaced with the next right
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character, with all foreground characters between the cursor position and the next

background character left-shifted once each time the D/C key is pressed.

d. Line Insertion. The line insertion feature permits one or more lines to be

inserted between existing lines on the display. Position the cursor directly below
the line at which the new line of data is to be inserted, and press the I/L key.
The line over the cursor and all lines below the cursor line will roll down one .
line position each time the I/L key is pressed. The last line on the display is

lost.

e. Line Deletion. The line deletion feature permits an entire line of data

to be deleted. Position the cursor directly below the line of data to be deleted
and press the D/L key. The data in the line over the cursor will be deleted and all

data lines below the cursor will roll up one line position.

4.4.3 TRANSMITTING DATA

After the data has been entered and edited, it is ready for transmission to the
CPU. To transmit the foreground data (background data cannot be transmitted),
position the cursor to the right of the last character to be transmitted, press and
hold the SHIFT key and press the XMIT key. This will cause a transmit symbol to
appear at the cursor position. The cursor will return to the home position or to
the beginning of the line below the last prior transmission symbol, and the data
will be transmitted at the selected baud rate. The cursor scans each line of data
(assuming a multiple line transmission) until it senses a carriage return or end-
of-line and will go on to the next line until it returns to the transmission symbol
position. A carriage return code, or EOT code as determined by the EOT/CR switch,
is then transmitted to the CPU and the cursor is repositioned at the start of the

next line, awaiting either a response from the CPU or the next operator entry.

4.5 HALF-DUPLEX AND FULL-DUPLEX MODES

Both the half-duplex mode and the full-duplex mode of operation permit direct com-
munication with the CPU. Each time a key is pressed, the corresponding code is
transmitted to the CPU. The difference between the two modes is that in half-duplex
the display is activated directly by the keyboard and the transmitted character is

displayed on the screen. In full-duplex, the display is not activated by the
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keyboard, and the transmitted characters are not displayed unless the CPU is pro-

grammed to echo the transmitted character back to the VDT.

4.6 STATUS MODES

The VDT operates in one of five status modes - ready, transmit, receive, print, or
local. The selected status mode is indicated by four of the amber indicator/

switches on the keyboard.

4.6.1 READY STATUS MODE

The ready status mode is the normal state of the VDT when awaiting either keyboard
inputs or incoming data from the CPU. The VDT starts in the ready status mode when
power is applied, and returns to the ready status upon completion of transmit,
receive, or print functions. Any function can be interrupted and the VDT set to
the ready status mode by pressing'the RESET indicator/switch. Ready status is
indicated when both the RECV and LOCAL indicators are lighted.

4.6.2 TRANSMIT STATUS MODE

The transmit status mode is selected whenever the contents of display memory are
being transmitted to the CPU. During the transmit status mode, the typing keys on
the keyboard are disabled to prevent garbling by inadvertent typing, and incoming
characters from the CPU cannot be received. The TRANSMIT indicator is lighted

during transmit status mode.

4.6.3 RECEIVE STATUS MODE

The receive status mode‘is initiated from the ready status mode when an incoming
character is received from\the CPU. The RECV indicator/switch is lighted and the
keyboard is disabled (except in full-duplex mode of operation) during receive

status mode.

4.6.4 PRINT STATUS MODE

The print status mode is initiated from the ready status mode for the purpose of
printing the contents of display memory on the optional hard copy printer or tape
cassette unit. When the VDT is in the print status mode, the PRINT indicator is

lighted and the keyboard is disabled.
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4.6.5 LOCAL STATUS MODE

The local status mode is selected by pressing the LOCAL indicator/switch. During
local status mode, all communication with the CPU that is not under control of the

VDT operator is inhibited, and the LOCAL indicator is lighted.

4.7 PROGRAMMING CONSIDERATIONS

The CPU associated with the VDT can be programmed to cause the VDT to perform a
number of distinct functions, listed in table 2-2. Through the use of a combina-
tion of ASCII characters in the program, the Class I and Class II remote commands

listed in table 2-2 can be issued to the VDT (see paragraph 2.3.8).

Table 4-3 is a listing of the cursor addresses that can be used in conjunction
with the address cursor function (command 21 in table 2-2). The display is divided

into 74 X-coordinates, numbered 0 through 73, and 27 Y-coordinates, numbered
0 through 26.

Table 4-3. Cursor Address Codes

Bit Pattern Decimal ASCII Key Coordinates

b7 ....... b1 Value Character Stroke‘ Col. No. (X) Line No. (Y)
0000000 0 NUL e 0 0
0000001 1 SOH ‘A 1 1
0000010 2 STX ‘B 2 2
0000011 3 ETX ‘c 3 3
0000100 4 EOT ‘D 4 4
0000101 5 ENO “E 5 5
0000110 6 ACK ‘g 6 6
0000111 7 BEL G 7 7
0001000 8 BS “H 8 8
0001001 9 HT “1 9 9
0001010 10 LF €3 10 10
0001011 11 VT Kk 11 11
0001100 12 FF ‘L 12 12
0001101 13 CR ‘M 13 13
0001110 14 S0 °N 14 14
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Table 4-3. Cursor Address Codes (continued)

Bit Pattern Decimal ASCITI Key Coordinates
b7 ....... b1 Value Character Stroke Col. No. (X) Line No. (Y)

0001111 15 SI o 15 15
0010000 16 DLE p 16 16
0010001 17 DC1 “qQ 17 17
0010010 18 DC2 °R 18 ' 18
0010011 19 DC3 s 19 19
0010100 20 DC4 €T 20 20
0010101 21 NAK “u 21 21
0010110 22 SYN ‘v 22 22
0010111 23 ETB “w 23 23
0011000 24 CAN x 24 24
0011001 25 EM “y 25 25
0011010 26 SUB ¢z 26 26
0011011 27 ESC “Sk 27

0011100 28 FS 3L 28

0011101 29 GS Sy 29

0011110 30 RS ©SN 30

0011111 31 US “30 31

0100000 32 SP Sp 32 0
0100001 33 r ! 33 1
0100010 34 " " 34 2
0100011 35 # # 35 3
0100100 36 $ $ 36 4
0100101 37 % % 37 5
0100110 38 § § 38 6
0100111 39 ' ' 39 7
0101000 40 ( ( 40 8
0101001 41 ) ) 41 9
0101010 42 * * 42 10
0101011 43 4 + 43 11
0101100 44 , , 44 12
0101101 45 - - 45 13
0101110 46 . ' . ‘ 46 14
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Table 4-3. Cursor Address Codes (continued)
Bit Pattern Decimal ASCII Key Coordinates
b7 ....... b, Value Character Stroke Col. No. (X) | LineNo. (¥)

0101111 47 / / 47 s
0110000 48 0 0 48 16
0110001 49 1 1 49 17
0110010 50 2 2 50 18
0110011 51 3 3 51 19
0110100 52 4 4 52 20
0110101 53 5 5 53 21
0110110 54 6 6 54 22
0110111 55 7 7 55 23
0111000 56 8 8 56 24
0111001 57 9 9 57 25
0111010 58 58 26
0111011 59 R ; 59

0111100 60 < < 60

0111101 61 = = 61

0111110 62 > > 62

0111111 63 ? ? 63

1000000 64 @ @ 64 0
1000001 65 A A 65 1
1000010 66 B B 66 )
1000011 67 C C 67 3
1000100 68 D D 68 4
1000101 69 E E 69 5
1000110 70 F F 70 6
1000111 71 G G 71 7
1001000 72 H H 72 8
1001001 73 I I 73 9
1001010 74 J 3 10
1001011 75 K K 11
1001100 76 L L 12
1001101 77 M M 13
1001110 78 N N 14
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4-14

Table 4-3. Cursor Address Codes (continued)
Bit Pattern Decimal ASCII Key Coordinates
b7 ....... b1 Value Character Stroke Col. No. (X) Line No. (Y)

1001111 79 0 0 15
1010000 80 P P 16
1010001 81 Q Q 17 -
1010010 82 R R 18
1010011 83 S s 19
1010100 84 T T 20
1010101 85 U U 21
1010110 86 v v 22
1010111 87 W W 23
1011000 88 X X 24
1011001 89 Y Y 25
1011010 90 z z 26
1011011 91 [ [

1011100 92 \ \

1011101 93 ] ]

1011110 94 + 0

1011111 95 « “

1100000 96 . Csp 0 0
1100001 97 a 31 1 1
1100010 98 b pa) 2 2
1100011 99 c €S53 3 3
1100100 100 d €54 4 4
1100101 101 e “Ss5 5 5
1100110 102 £ “S6 6 6
1100111 103 g €37 7 7
1101000 104 h ©Sg 8 8
1101001 105 i “39 9 9
1101010 106 j €3 10 10
1101011 107 k €S, 11 11
1101100 108 1 ‘ 12 12
1101101 109 m . 13 13
1101110 110 n c. 14 14
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Table 4-3. Cursor Address Codes (cqntinued)
Bit Pattern Decimal ASCII Key Coordinates
b7 ....... b1 Value Character Stroke Col. No. (X) Line No. (Y)
1101111 111 0 c/ 15 15
1110000 112 P o 16 16
1110001 113 q €1 17 17
1110010 114 T €2 18 18
1110011 115 s €3 19 19
1110100 116 t €4 20 20
1110101 117 u s 21 21
1110110 118 v 6 22 22
1110111 119 W €7 23 23
1111000 120 X ‘8 24 24
1111001 121 y €9 25 25
1111010 122 z <. 26
1111011 123 { < 27
1111100 124 ! s, 28
1111101 125 } cs_ 29
1111110 126 (Lead in) s, 30
1111111 127 DEL €3, 31

As indicated by the above table, cursor addresses can be selected from the lower

case ASCII set to avoid conflicts that may be caused by addresses selected from the

control set.

It is recommended that X coordinates start with decimal value 96 and proceed

through 127 to yield screen addresses of 0 through 31.

may be taken directly from their decimal equivalents.

Addresses 32 through 73

Similarly, Y coordinates

should be selected from values 96 through 122 to yield screen addresses of

0 through 26.

4-15/4-16






Video Display Terminal

Section 5

MAINTENANCE

5.1 GENERAL

This section provides troubleshooting and checkout procedures, adjustment
procedures, and removal and replacement instructions. The unit requires no routine
service or adjustment other than external cleaning and cable connection checks (see

paragraph 5.6).

The procedures in this section assume that the user is familiar with the operator
procedures. Special operating techniques that are useful or required during ser-

vicing are described at the appropriate points in this section.

CAUTION

Follow proper turn-on and turn-off procedures to

avoid damage to the CRT.

On-premise corrective action is normally limited to replacement of plug-in cir-
cuits, and to any adjustments that may be required. When appropriate, visual
inspections of the unit should be made to verify that correct internal intercon-
nections are made, that there are no broken push-on pins in the back of the logic

rack, and that there is no apparent mechanical damage to the unit.

5.2 TEST EQUIPMENT REQUIRED FOR MAINTENANCE
5.2.1 MULTIMETER

The electrical tests specified in this section are logic level checks, voltage
measurements, and continuity checks which can be made with a digital multimeter.
The multimeter should be an Eldorado Model 1820A, or equivalent. The primary
requirement is that, when used as a dc voltmeter, its sensitivity should be at
least 10,000 ohms per volt, and its readings should be accurate to within %3% of
indicated voltage (not of full-scale) for voltages of 1.4 to 2.2 volts, 5.0 volts,
and 12.0 to 15.0 volts.
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5.2.2 BOARD PULLER

To avoid damage to parts or conductor patterns, a board pullef should always be
used whenever it is necessary to extract any of the logic rack boards other than
the sandwiched pair of memory core boards (B3 and B4). A squeeze-type board
extractor is most convenient, but a simple hook-type puller will suffice. Each
logic rack board other than the memory sandwich has three puller holes of 1/8-inch
diameter spaced approximately 2-13/16 inches between centers along its exposed
edge. The wire of a hook-type puller must enter these holes easily, and for
insertion clearance between adjacent boards, the inner diameter of the hook (or
hooks) should be 1/4 to 3/8 inch. The length of wire from hook or hooks to hand-
ling end should be sufficient for finger clearance, and a comfortably shaped handle
of wood, metal, or sturdy plastic is recommended in preference to a simple finger-

loop, because of the pulling force required.

5.2.3 EXTENDER BOARD

The contacts of the logic rack board receptacles can be probed for logic level
checks either by extending the corresponding boards, or by pivoting the logic rack
outward to expose the board-to-board wiring. Extending the boards is recommended
as safer and more convenient, and two extender boards should be provided for the

purpose.

5.2.4 TEST JUMPERS

All internal jumper connections required during troubleshooting are connections
between test points which can be made with a set of eight conventional 6- to 10-
inch clip-leads, preferably with miniature clips. The external jumper connections
are made to and between the male pins (0.032-inch diameter) of modem plug P6 and
the female contacts (for 0.032-inch diameter pins) of rear connectors J2, J3 and
J4 requiring test leads fitted with appropriate pin‘adapters to avoid damaging the
connectors. A set of six such leads, 3 to 6 inches long, is recommended: three

male-to-male, and three female-to-female.

5.2.5 KEYBOARD CONNECTOR EXTENDER

This item is simply a short extender cable with one or both connectors left

uncovered (or with the connector-to-connector wiring fanned out to a terminal
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block) for electrical access to the individual keyboard lines. The connectors must

mate with the keyboard plug and with the corresponding.diSplay unit receptacle.

5.3 CHECKOUT AND TROUBLESHOOTING (figure 5-1)

The checkout and troubleshooting diagram (figure 5-1) details, or provides refer-
ence to, complete checkout and troubleshooting information for the unit. This
troubleshooting diagram, in conjunction with the referenced tables (tables 5-1
through 5-8) and procedures (in the subparagraphs that follow), provides a means

for logically analyzing and isolating faults in the equipment.

5.3.1 SYMBOLS AND ABBREVIATIONS USED IN TROUBLESHOOTING DIAGRAM AND TABLES

5.3.1.1 Symbols used in Troubleshooting Diagram. Definitions of the symbols used

in the troubleshooting diagram are as follows:

TEST IDENTIFICATION CODE
(also used for referencing within

the troubleshooting diagram)

TEST ACTION

| -—Step No.

SYMPTOM DECISION POINT <i:::::::::>

CORRECTIVE ACTION | ( >
(boards to be replaced)
NOTE: When more than one board is listed, boards are listed in order

of probability that they are the cause of the fault. Replace
boards one at a time until fault is corrected.

5.3.1.2 Keying Instructions. The keying instructions given in figure 5-1, tables

5-1 through 5-8, and the procedures that follow employ the conventions and abbre-
viations explained by example in the chart that follows. Alphameric character

keys are designated by means of their unshifted keytop labels, and superscript
letters are added when a SHIFT key (S) or the CTRL key (C), or both, are to be
pressed while the character key is struck. The character designations are enclosed

in quotes merely to avoid confusion; the quotemarks themselves are not to be keyed.

5-3



Typical Instruction

Strike '"'P"

Strike "€s"
Strike ”SSP"
Strike n€s

Repeat "1" for half a line

Strike “CLEAR

Repeat cursor-right to...

Move the cursor to...

5.3.2 ANALYSIS OF REPORTED SYMPTOMS

Video Displéy Terminal

Keyboard Action
Strike the P key (press and release it).
Strike the S key while pressing the CTRL key.

Strike the space-bar while pressing one of the
SHIFT keys.

Strike the period (.) key or the decimal point
(.} key while pressing both a SHIFT key and
the CTRL key. '

Press one of the 1 keys while pressing the
RPT key, and hold both down until the line is
about half-filled with 1's,

Strike the CLEAR key while pressing one of
the SHIFT keys. (CLEAR is one of 16 keytop
labels, including CR, LF, and ESC, for which
quotemarks are unnecessary.)

Press and hold down the RPT key, press the
right-arrow (-—») cursor control key, and
hold both down until the specified position
has been reached.

Use the HOME key, the TAB key, and/or the
arrow-top cursor control keys (with or without
the RPT key) in any convenient manner to place
the cursor at the specified position.

The customer's report of a trouble cannot be expected to pinpoint the part or

parts to be replaced, but can often provide enough information to indicate the

appropriate procedure in figure 5-1.

whether a fault actually exists and,

The procedures are intended to determine

if so, to localize the fault to one (or a few)

of the replaceable items. The procedures are individual portions of a complete

functional checkout, and are identified separately by a letter so that only the

steps applicable to each type of trouble need be performed. If the type of

trouble is not known, the procedures

should be performed in the sequence given,

because each is based on the assumption that the requirements of the preceding

checkout procedures have been met.

In the troubleshooting sub-steps, logic levels are designated as high or low. A

high level is a voltage of +3 volts or higher (up to about +4.7 volts), and a low
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Video Display Terminal

level is a voltage of +0.4 volt or lower, measured with a multimeter having a
sensitivity of 10,000 ohms per volt or higher. When a logic level is expected,
voltage of approximately +2 volts represents an open-circuit (defective) integrated
circuit output. Pulse or square-wave signals would also appear as open circuits,

but the procedures do not specify multimeter measurements of such signals.

5.3.2.1 Turn-On Indications and Display Defects. If the reported symptoms

include improper initial indications, defective video, absence of cursor, or no
response to the keyboard, begin troubleshooting with the turn-on checks (A of

figure 5-1).

5.3.2.2 Typing or Editing Defects. If initial indications, display video, and

some typing and/or editing functions are normal, but the response to one or more
characters, cursor control, or editing keys is abnormal, begin troubleshooting

with the batch typing and editing checks (C of figure 5-1).

5.3.2.3 Printout or Batch Transmit Defects. If operation appears normal except

in the print mode or the batch transmit mode, begin troubleshooting with the mode

control checks (D of figure 5-1).

5.3.2.4 Communication Defects. If communication through the modem is erratic or

impossible, but operation is otherwise normal, begin troubleshooting with the

mode control checks (D of figure 5-1).

5.3.2.5 Incorrect Response to Received Characters or Commands. If received

characters (including those keyed in full-duplex typing) are not properly displayed,
or if received commands do not produce the proper responses, but batch or half-
duplex typing and editing appear normal, begin troubleshooting with the half-duplex
checks (H of figure 5-1). |

5.3.3 TROUBLESHOOTING PRECAUTIONS

5.3.3.1 High Voltages. The only high voltages in the terminal are those within

the monitor compartment of the display unit, the 115 vac at the base plate power
supply, and the CRT accelerating and deflection yoke voltages. All standard

precautions for working on transformer and CRT equipments apply.
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5.3.3.2 Avoiding Spot-Burn of the CRT Phosphor. Each time the POWER switch is
set to ON, it should be left at ON for at least 30 to 40 seconds (long enough for

the CRT cathode to reach operating temperature) before it is set to OFF again.
Otherwise there is the danger of a bright long-lasting spot after turn-off that
might damage (spot-burn) the CRT phosphor. The TV monitor group does not provide

for spot-burn protection under such conditions.

5.3.3.3 Avoiding Power Supply or Circuit Board Damage. To avoid power supply

shutdown or actual circuit damage from sudden changes in loading, always make
certain that the POWER switch is at OFF before removing or inserting a board or

the keyboard cable plug. However, this precaution does not apply to the modem
cable or an accessory equipment cable, if any; it is safe to connect or disconnect
those cables with the POWER switch at ON. Note that two power switches are
provided, one on the keyboard and one on the terminal. The former must be off when

the keyboard connector plug is removed to prevent damage to the monitor.
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TURN-ON
CHECKS

EOT/CR - EOT
MODE - BATCH

BAUD - 110 PR DOES ON/OFF
MODEM AND ACCES- e oA FF BUTTON ON DO RECEIVE AND\ ygs ARE TRANSMIT IS PARITY LAMP \.YES PRESS PARITY DID

>  EVBORRD LOCAL "BUTTONS AND PRINT LAMPS RS PARITY LAMP
SORIES UNPLUGGED. KEYBOARD LIGHT? OFF? GO OFF?

TERMINAL

- OFF [A2 A3
PWR SWITCH
[A1

GO ON?

\

INDICATOR IN DO ANY OTHER \_
ON/OFF  BUTTON INDICATORS ON (r* | SEE TABLE 5-1
IS DEFECTIVE KEYBOARD GO ON?
NO
\ NO

DEFECTIVE ON/OFF
BUTTON OR DEFECTIVE
KEYBOARD CONNECTOR
PIN CONNECTION

ON TERMINAL, SET
POWER SWITCH TO

ON.
[A4

DOES ON/OFF
BUTTON GO ON?

DISPLAY
CHECK

AFTER WARM-UP OF
CRT, ADJUST CON-
TRAST AND BRIGHT-
NESS CONTROLS FOR

DISPLAY

STRIKE ANY LETTER

OR NUMBER KEY AND
IS CURSOR \ yg s DOES CURSOR ADJUST CONTRAST DO ANY ARE STANDARD IS DISPLAY FREE DOES CURSOR
s STRIKE SCLEAR YES OF NOISE, ADVANCE ONE
PRESENT AND SIRIKE “CLEAR MOVE TO HOME AND BRIGHTNESS CHARACTERS CHARACTERS DL TIOLSE s D POS o ON EACH T IME
? ? ?
SYNCHRONIZED? / POSITION? ggggRghiR;g$Ea APPEAR? DISPLAYED? DISTORTION? A KEY 1S STRUCK?
[
DISPLAY

A GOOD
[B1

NO

5]

¥
STRIKE HOME, TAB,
I/L, D/L, SCLR/FG
AND SCLEAR KEYS

[87]

DOES CURSOR
APPEAR?

SEE TABLE 5-2

(A4, B16, A17)

STRIKE SCLEAR
AGAIN

[B5

BATCH TYPING MODE CONTROL
EDITI&?%HECKS PERFORM BATCH CHECKS e

TYPING AND EDITING JUMPER PINS P6-5, STRIKE "X", "p", "sp», nCgp",

CHECKS IN TABLE 5-3. JUMPER PE-2 DOES LOCAL P6-6, P6-8, AND "SSP AND “SL" KEYS ONE AT A STRIKE BREAK

PERFORM INDICATED | 70 P6-3 BUTTON LIGHT? P6-20 TOGETHER. #{ TIME, THEN STRIKE CR. THESE 1 BUTTON SEVERAL |

CORRECTIVE ACTIONS : THEN STRIKE CHARACTERS WILL APPEAR TIMES

. - S
IF ABNORMAL INDICA 1] CLEAR. 7] ON TOP LINE. 53] (7]
TIONS OCCUR
Figure 5-1. Checkout and Troubleshooting

Diagram (Sheet 1 of 4)
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(_sis, 814, B12, B3 )
4

MODE CONTROL

NO

CHECKS (CONT'D)

DOES LOCAL
BUTTON BLINK
OFF, THEN BACK ON?

NO

DOES CURSOR
ADVANCE, OR DOES A \YES
VISIBLE CHARACTER

APPEAR?

DOES A CHARACTER

A17, A13, B16, B15 )

OR CURSOR APPEAR?

NO

y
( A17, A14, B15 )

B16

MODE CONTROL NO

CHECKS (CONT'D)

IS LOCAL
BUTTON OFF
AND RECEIVE

STRIKE VARIOUS
CHARACTER AND
CURSOR CONTROL

[Toe]

BUTTON ON? KEYS
17
4
MODE CONTROL NO
CHECKS  (CONT'D)
DOES RECEIVE STRIKE LOCAL
BUTTON LIGHT? BUTTON
D13

( as, »s, 811, B17 )
4

A15

DO KEYS HAVE
ANY EFFECT ON
DISPLAY?

A17

NO

DOES RECEIVE
BUTTON GO OFF?

NO

IS VISIBLE
CHARACTER ONE OF
THE SIX OR THE
TOP LINE?

IS VISIBLE

CHARACTER DISPLAYED \ YES

AT BACKGROUND
INTENSITY?

B18

NO

SET BAUD SWITCH TO
150, 300, 600 AND

ITION, STRIKE
BREAK BUTTON.

1200. AFTER SETTING
SWITCH TO EACH POS-

DOES LOCAL
BUTTON BLINK OFF
AND BACK ON EACH
TIME BAUD SWITCH
IS CHANGED?

DISCONNECT JUMPER
CONNECTION MADE IN
STEP D1. JUMPER
P6-3 TO P6-20. THIS
ACTION SHOULD LOCK
UNIT IN RECEIVE

RETURN BAUD >
SWITCH TO 110

[To6 ]

[D5 ] MODE
y
DOES CURSOR MOVE
ONE POSITION TO IS A5-44 LOW IF FAULT IS NOT
RIGHT WHEN CURSOR- WHEN BREAK A5, A6, A7, All, Al2, A2 CORRECTED, CHECK
LEFT THEN TAB KEY KEY IS STRUCK? FOR SHORT ON A6, B12,
IS STRUCK? B13, OR Bl4
NO NO
\ 4
A6, A7 A5, Al6, B16
(A17, A18, 815, 816 ) A17
J
No CONNECT MULTI 0
IS RECEIVE METER TO A14TP1 6L AT 253&22#58; DADPER
STRIKE LOCAL BUTTON OFF (BA), AND DOES LEVEL AT\ ygs _| STRIKE RECEIVE
BUTTON AND LOCAL REPEATEDLY A14TP1 REMAIN IN STEP D6, AND > BUTTON ‘
BUTTON ON? STRIKE BREAK HIGH? ggngR P6-3 T0
9] BUTTON 515 : [p11] . D12
(a7, a18)
PREPARE A 4-LINE DISPLAY AS FOLLOWS:
1. STRIKE SCLEAR AND REPEAT "1" FOR
NO FULL LENGTH OF TOP LINE AND A
SMALL PART OF 2nd LINE. STRIKE CURSOR UP
2. STRIKE D/L AND REPEAT "2" FOR O o PLACE CURSOR
STRIKE RESET DOES RECEIVE MORE THAN HALF OF 2nd LINE. o| LINE. STRIKE "x* To o STRIKE ST
BUTTON BUTTON 6O ON? 3. MOVE CURSOR TO MIDDLE OF 2nd MARK CURSOR POSITION,
LINE AND STRIKE CR. THEN STRIKE CURSOR
D14 LEFT ONCE 017
4. REPEAT "3" FOR MORE THAN HALF OF D16
3rd LINE. THEN STRIKE CURSOR
DOWN ONCE, FOLLOWED BY D/L OR I/L.
5. REPEAT "4" TO MIDDLE OF 4th LINE. —
Figure 5-1. Checkout and Troubleshooting

Diagram (Sheet 2 of 4)
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MODE CONTROL
CHECKS
(CONT'D)

CHECK THAT FOLLOWING SEQUENCE TAKES PLACE IN
APPROXIMATELY 15 SECONDS:

1. RECEIVE AND LOCAL BUTTONS GO OFF AND
TRANSMIT LAMP GOES ON.

2. A TRANSMIT SYMBOL APPEARS AT THE POINT
MARKED IN STEP D16.

3. CURSOR IS HOMED AND THEN BEGINS ADVANCING
ALONG TOP LINE (CURSOR APPEARS UNDER
CHARACTER TO BE TRANSMITTED NEXT).

4. CURSOR EXECUTES A CARRIAGE RETURN AT END
OF TOP LINE, AND BEGINS ADVANCING ALONG
2nd LINE. WHEN POINT IS REACHED WHERE
CR CHARACTER WAS TYPED IN STEP D15, CUR-
SOR EXECUTES A CARRIAGE RETURN AND BEGINS
ADVANCING ALONG 3rd LINE.

5. WHEN CURSOR REACHES TRANSMIT SYMBOL, A
THIRD AND FINAL CARRIAGE RETURN IS
EXECUTED, AND THE CURSOR COMES TO REST
AT BEGINNING OF 4th LINE.

6. WHEN CURSOR STOPS, TRANSMIT BUTTON GOES
OFF, AND RECEIVE AND LOCAL BUTTONS GO

BACK ON.
D18

MODE CONTROL
CHECKS (CONT'D)

©

MODE CONTROL

( A17 )
[

NO

REPEAT STEP D19.
WHILE CURSOR IS

DOES CURSOR
MOTION STOP AND  \ ygs
LOCAL LAMP GO ON
WHEN LOCAL BUTTON
IS PRESSED?

4th LINE, STRIKE

STILL IN MOTION ON

RESET BUTTON. [D22]

SEE TABLE 5-4

DOES CURSOR STOP
AND LOCAL AND
RECEIVE LAMPS GO ON
WHEN RESET BUTTON
IS PRESSED?

NO

IS SEQUENCE IN
STEP D18
PERFORMED

CORRECTLY?

( Al5 )
3

CHECKS
(CONT'D)

MOVE CURSOR TO
MIDDLE OF BOTTOM

LINE. THEN STRIKE
XMIT TO VERIFY
THAT XMIT WITHOUT

SHIFT HAS NO
EFFECT.

YES

DOES ACTION
IN STEP D28 HAVE
ANY EFFECT?

D28

PRESS REPT CURSOR
RIGHT TO PLACE
CURSOR AT LAST
CHARACTER IN 4th
LINE, AND STRIKE
SXMIT AGAIN D19

BEGIN ADVANCING \YES
AT START OF 4th

STRIKE HOME, THEN
STRIKE I/L TWICE.
MARK APPROX. 1/2
INCH OF THE TWO
INSERTED LINES
WITH VISIBLE CHAR-
ACTERS (REPEAT "A"
FOR 1st LINE:
REPEAT "B" FOR 2nd
LINE)

( a12, A1l )

NO

DOES CURSOR

LINE?

MOVE CURSOR TO THE
LAST "4" ON 6th
LINE. THEN PRESS
I/C KEY. WHILE

WHILE CURSOR IS
STILL IN MOTION ON
4th LINE, STRIKE
RECEIVE BUTTON

D20

HOLDING I/C KEY
DOWN, PRESS TAB
KEY AND STRIKE SP
KEY ONCE. 074

PRESS AND HOLD
SXMIT. INDICAT

SHOULD BE THE SAME |
AS THOSE OBSERVED

IN STEP D27.

[023
( 814, BIS, Al5, B8 )
N PRINT MODE
CHECKS

IONS

D29

INDICATIONS
IN STEP D29
CORRECT?

ARE

STRIKE CURSOR-UP
ONCE, THEN "CSp"
TO PLACE AN EOT
SYMBOL ON NEXT-TO-

DOES CURSOR |
MOTION STOP WHEN \ YES
RECEIVE BUTTON
IS PRESSED?

A17

LAST LINE, AND TO
PLACE CURSOR ON
BOTTOM LINE.

D25

NOTE: PRINT MODE
CHECK ASSUMES THAT
STEPS D14 THROUGH
D29 WERE PERFORMED
SUCCESSFULLY.

MOVE CURSOR TO
CENTER OF 4th
LINE. THEN, PRESS

STRIKE "Q"
SEVERAL TIMES

DO RECEIVE AND
LOCAL BUTTONS

REPEAT STEP D19.
WHILE CURSOR IS

GO ON?

LOCAL BUTTON. [071]

( 814, B15 )
3

TO MARK
BOTTOM LINE.
D26

NO

DOES ROLL-UP
OCCUR WHEN CURSOR
EXECUTES CARRIAGE
RETURN FROM EOT
SYMBOL?

STRIKE TAB, THEN
STRIKE SXMIT.
CURSOR SHOULD
BEGIN ADVANCING
FROM BOTTOM LINE.

(527

T] I/C KEY AND

STRIKE "P" TWICE.

[E]

A

STILL IN MOTION ON
4th LINE, STRIKE

CHECK THAT FOLLOWING SEQUENCE TAKES PLACE:

1. RECEIVE AND LOCAL BUTTONS GO OFF, AND
PRINT LAMP GOES ON.

2. TWO ADJACENT TRANSMIT SYMBOLS APPEAR AT
THE POINTS MARKED WITH A “P" IN STEP El.

3. CURSOR IS HOMED, AND BEGINS ADVANCING
ALONG TOP LINE (CURSOR APPEARS UNDER
CHARACTER TO BE PRINTED NEXT).

4. CURSOR EXECUTES A CARRIAGE RETURN AT
END OF TOP LINE, AND THEN BEGINS AD-
VANCING ALONG 2nd LINE. WHEN CURSOR

STRIKE SPRINT.

[E2]

> REACHES POINT WHERE CR SYMBOL WAS TYPED
IN 2nd LINE, CURSOR EXECUTES A CARRIAGE
RETURN AND BEGINS ADVANCING ALONG 3rd
LINE.

5. AT TRANSMIT SYMBOL OF 3rd LINE, CURSOR
EXECUTES A CARRIAGE RETURN AND BEGINS
ADVANCING ALONG 4th LINE. WHEN TRANSMIT
SYMBOLS ARE REACHED, A FINAL CARRIAGE
RETURN IS EXECUTED, AND CURSOR STOPS AT
BEGINNING OF S5th LINE.

6. WHEN CURSOR STOPS, PRINT LAMP GOES OFF,
AND LOCAL AND RECEIVE LAMPS BOTH GO ON.

—®

[E3]

Figure 5-1. Checkout and Troubleshooting

Diagram (Sheet 3 of 4)
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L7
SEE TABLE 5-5. i

Car ) AL
j [ 3

PRINT MODE NO

NO NO

CHECKS (CONT'D)
MOVE_CURSOR TO DO LOCAL AND
IS SEQUENCE IN FIRST TRANSMIT WHILE_CURSOR IS RECEIVE_ BUTTONS MOTH ST OREN NRrE CoRopREte 1w DOES LOCAL BUTTON\ yes | biin comeor 14 I DO LOCAL AND
STEP E3 PERFORMED SYMBOL IN 4th IN MOTION, STRIKE GO ON WHEN RECEIVE TN STOF aeiEN MOTION. Saeake (BUT NOT RECEIVE) MOTION. RIRRKE RECEIVE BUTTONS
CORRECTLY? LINE. STRIKE RECEIVE BUTTON. BUTTON IS PRESSED? LOCAL BUTTON GO ON? RESET BUTTON GO ON?
L | 2 . . .
PRINT. I—E-4— &5 PRESSED? (5] 7
( Al5 ) ( A15 )
¥ ¥
PRINT MODE
GHECKS YES NO ON-LINE FULL-DUPLEX
(CONT'D) P INTERFACE TEST CHECK
MOVE CURSOR TO IS ANY EFFECT \ No SPRINT UNTIL CURSOR DOES CURSOR STOP IS A MODEM PERFORM ON-LINE PERFORM FULL-
CENTER OF TOP LINE REMOVE ALL | INTERFACE CHECKS
AND STRIKE PRINT PRODUCED BY PASSES 2nd TRANSMIT AT BEGINNING OF ST INCLUDED IN THE TR H | DUPLEX CHECK IN
NTHoos Sy STEP E8? SYMBOL IN TOP LINE. 2nd LINE? : SYSTEM? A TABLE 5-6.
£8 [ E10
HALF-DUPLEX
CHECK
UNPLUG MODEM, SET wpn w wpu IS INTENSITY OF
REPEAT "P" FOR ONE
MODE TO BATCH, . ‘ THCH ON TOP LINE TR ON nd LineNE SET MODE SWITCH DRODNEE BrARR IS "P" CHARACTER | YES CHARACTER "P" ON 3rd \ YES .
AND SET BAUD 1o STRIKE SCLEAR , INCH ON 2nd LINE, 2T im0 PRODUCE CHARACTER oo ARAC HARACTER POk e H1
i THEN STRIKE CR. THEN STRIKE CR. . ON 3rd LINE. SPLAYE N Top LT /
[F]) [z [#3] (e | [Hs e ] '
NO NO
B18
‘ DOES LOCAL
BUTTON BLINK WHEN \ NO PERFORM STEPS
BREAK BUTTON IS D1 THROUGH D4
YES PRESSED?
. CAN A BACKGROUND YES
“p" BE OBTAINED AT
ANY OTHER SETTING SEE TABLE 5-7. !
OF BAUD SWITCH? GEND
l £ ] ’
A\ J
(MoDeM, B16, Al6, Al7, Al4)
4
HALF -DUPLEX
, NO ACCESSORY YES
CHECKS (CONT'D) PERFORM PROCEDURE CHECKS
o IN THBLE 5.8, IF PERFORM TAPE IS ERRATIC OR
RIKE "/" T0 - BNORMAL INDICA- IS A TAPE CASSETTE UNIT PERFORM PRINTER UNSATISFACTORY
PRODUCE CHARACTER IS oL HARACTER TIONS ARE OBSERVED CASSETTE UNIT W=> o INTERFACE CHECKS orn i ARD- COPY CHECKS IN PARA- COMMUNICATION
ON 3rd LINE. ' PERFORM THE INDI- INCLUDED? IN PARAGRAPH - GRAPH 5.3.6. WITH COMPUTER
CATED CORRECTIVE 5.3.5. REPORTED?
[H7 ACTION. & [1 [T

Figure 5-1. Checkout and Troubleshooting
Diagram (Sheet 4 of 4)
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Table 5-1. Turn-on

Check Troubleshooting

Item Trouble Symptoms Corrective Action
1 All lamps are off and fan is 1. Check 3.5-amp ac fuse. If fuse is
not running. blown, proceed to step 3. If fuse is
' not blown, proceed to step 2.

2. Check for open circuit in power card,
defective POWER switch, or open
circuit in internal wiring.

3. Replace fuse (3.5 amp). If fuse
blows again, proceed to step 4.

4. Check for short in fan, power supply
transformer, and ac relay circuits.

2 Lamps go on, but fan does not Check wiring to fan, and check fan motor.
Tun.

3 Fan is running, but no lights 1. Press RESET button. If lights still
go on. fail to go on, proceed to step 2.

2. After CRT warm-up, check display. If
display is completely blank, fault
is in power supply. If display con-
tains cursor and/or data, proceed to
step 3.

3. Probable cause: B16 or keyboard.

4 RECEIVE button does not light. Replace Al7, Al3, or AlS.
5 Lamps light, but in wrong 1. Press and release RESET button. If

combination.

RECEIVE and LOCAL buttons light,
replace Al3.

2. If either RECEIVE or LOCAL button
fails to light when RESET button is
pressed, replace Bl6 or keyboard.
Alternate possibilities: Al3 or
B15 for LOCAL button; Al7 or Al8
for RECEIVE button.
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Table 5-2.
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Display Check Troubleshooting

Item

Trouble Symptoms

Corrective Action

5-16

Display remains completely

blank.

Turn BRIGHTNESS control far enough clock-
wise to determine whether or not a sweep
raster is present. Press and release
RESET button to check whether raster is
synchronized (not rolling or oscillating).
If raster is present and synchronized,
proceed to step 2. If raster is
abnormal, proceed to step 7.

Strike CR key a maximum of five times.
If cursor appears, check keyboard input
logic for function keys, as directed in
paragraphs 5.3.7.2 and 5.3.7.3. If key-
board input logic checks OK, replace
B12. Alternate possibilities: B10 or
B11l. If cursor fails to appear, proceed
to step 3.

Strike several number or letter keys.
If characters appear, replace B10 or
B11l. 1If no characters appear, proceed
to step 4.

Repeat cursor-left for about 3 seconds,
then repeat cursor-up for % second.
Finally, repeat cursor-right for about

3 seconds. If cursor appears at any
point in this sequence, replace AlS5 or
Al4. Alternate possibilities: A6, B10,
or -12-volt power supply. If cursor
fails to appear, proceed to step 5.

Strike RESET button sharply and repeated-
ly 6 to 10 times to see whether randomly-
timed interruptions of display refresh
cycle will insert any character codes
into memory, causing characters to

appear on CRT. If no characters appear,
ground A9TP1 to see whether display fills
up with a pattern of thick horizontal
lines. If miscellaneous characters
appear, or if display fills up with a
pattern of thick horizontal lines (27
solid character lines) while A9TP1 is
grounded, display refresh logic is
cycling, video output logic is able to
deliver video, and TV monitor group is
able to display video. Replace boards
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Table 5-2. Display Check Troubleshooting (continued)
Item Trouble Symptoms Corrective Action
1 Display remains completely A4, A5, B10, B11, B9, B8 and A7 in that
blank  (continued) sequence, repeating step 2 after each

board replacement to check whether
cursor appears. If no characters appear
and display remains completely blank, -
proceed to step 6.

6. If entire raster brightens and remains
bright while AS9TP1 is grounded, replace
A8 or A7. 1If raster brightens when
A9TP1 is grounded and then fades to
blank, replace A9, A7, or A8. If display
remains completely blank when A9TP1 is
grounded, troubleshoot display refresh
and video output logic as directed in
paragraph 5.3.7.4.

7. If sweep raster is not present, or is
not synchronized, replace Al0, A8, or
B13. If replacement does not correct
fault, adjust Vyin and V. ¢ potentiometers
on TV monitor.

2 Data is present, but cannot Perform step 7 of item 1.
be synchronized. ' ’

3 Raster and data are synchro- Strike RESET button. If cursor settles at
nized, but cursor is present one position, replace Al3. If cursor still
at more than one position, or | fails to settle, replace B10, B1l, or Bl2.
is '"racing" through display. Alternate possibilities: B13 (horizontal

movement), B8 or A7 (vertical movement).

4 Display is synchronized and Replace TV monitor board.
contains data, but focus,
brightness, or contrast are
unsatisfactory, and cannot
be corrected with controls.

5 Video is excessively

distorted, tilted, or
rotated.

CRT yoke requires adjustment or replacement.
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5-18

Table 5-2. Display Check Troubleshooting (continued)
Item Trouble Symptoms Corrective Action

6 Display contains data, and Replace A8, A9 or A7.
BRIGHTNESS and CONTRAST con-
trols have their normal
effect, but characters are
broken or non-standard.

7 Display contains video noise Replace A8, A9 or A7.
lines, pulsating video, etc.

8 Display consists of thick Replace A8 or A9.
horizontal lines (solid
unblanked character lines).

9 Cursor advances normally, Perform step 5 of item 1. If board replace-
but characters do not ment fails to correct fault, troubleshoot
appear. keyboard input logic for character keying,

as directed in paragraphs 5.3.7.2 and
5.3.7.3. If keyboard input logic is normal,
troubleshoot character generator logic as
directed in paragraph 5.3.7.5. If ground of
A9TP1 produces any effect other than a solid
pattern of thick horizontal lines, replace
B9, A9 or A7. If grounding A9TP1 has no
effect, replace A7, A4, A5, or check -12-volt
power supply.

10 Cursor does not move when Troubleshoot keyboard input logic for char-
character keys are struck. acter keying, as directed in paragraphs

5.3.7.2 and 5.3.7.3. If keyboard input logic
is OK, replace All, B12, A6, or Al4.

11 Characters appear and cursor 1. Strike SCLEAR again, and watch for a
moves, but SCLEAR does not brief blink of display. If blink occurs,
clear display or home cursor. proceed to step 2. If blink does not

occur, check keyboard input logic for
CLEAR, as directed in paragraphs 5.3.7.2
and 5.3.7.3. If keyboard input logic is
0K, replace Al3 or A7.

2. Replace All, Al3, A7, A4, or AS.
Alternate possibilities: All, Bl, B2,
B6 or B7.
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Table 5-2. Display Check Troubleshooting (continued)

Item Trouble Symptoms Corrective Action

12 Sweep raster cannot be brought| Replace TV monitor board.
to black level, or CONTRAST
control is erratic, noisy, or
has insufficient range.

13 Display contains various Replace A7 or A13. Alternate possibilities:
characters and spaces, and Al1l, B1, B2, B6, or B7.
is not cleared by SCLEAR.

14 Display is filled with a 1. Press ON/OFF button to turn off power,
single character, and is not wait three seconds, and press ON/OFF
cleared by SCLEAR. button again. Then strike SCLEAR. If

clear action is still not performed
correctly, check power supply voltages,
as directed in paragraph 5.3.7.1. If
power supply voltages are OK, proceed
to step 2.

2. If displayed character is transmit
symbol, replace Al2 or B8. Alternate
possibilities: A2 or -12-volt power
supply. If displayed character is not
transmit symbol, interchange Al and A2,
and again strike SCLEAR. If a different
character is then displayed, or if
display is cleared properly, replace Al
or A2, or both. If interchanging Al
and A2 does not produce a different
character, and does not result in a
cleared display, troubleshoot character
generator logic, as directed in para-
graph 5.3.7.5. If character generator
logic is satisfactory, replace A4, A5,
A13, All or A7.
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Typing and Editing Checks
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Item Test Action Corrective Action if Indication is Abnormal

1 Strike '"'P" several times in 1. If character errors occur in alternate
succession, then strike "/" position, replace B2, B6, B8 or B9.
the same number of times.

Characters should appear, 2. If wrong character appears, troubleshoot

and cursor should advance keyboard input logic for defective key,

each time a key is struck. as directed in paragraphs 5.3.7.2 and
5.3.7.3. If keyboard input logic checks
0K, replace Al, A2, A5, A9 or A4.

3. If cursor does not advance correctly,
replace B10 or B11.

4. If either character appears in more than
one position at a time, appears at one
or more positions other than the cursor
position, or appears only at certain
positions, trouble is in memory address
logic or memory. Repeat a character
through four or more lines and examine
error pattern. If pattern is vertical,
or if entire line is skipped, replace
B8, B9, B10 or Bl1l, If pattern is
diagonal, replace B1l, B2, B6 or B7.
Alternate possibilities: B8 or B3/B4.

2 Strike ''SP" and "S/" several 1. If correct character appears when one
times each, and check that shift key is used, but not when the
characters "@'" and ''?" appear. other is used, replace keyboard.

Repeat with the other shift

key. 2. If characters are abnormal for either
shift key, perform step 2 or 4 (depend-
ing on symptoms) of item 1.

3 Strike "M'" and '"'SSP" keys 1. Check keyboard input logic for appro-
several times, and check priate keys, as directed in paragraphs
that characters "M" and '"O" 5.3.7.2 and 5.3.7.3.

(zero) appear.

2. If keyboard input logic checks OK,
troubleshoot character generator logic,
as directed in paragraph 5.3.7.5.

4 Strike CR and check that a 1. If CR has no observable effect, perform
carriage return is executed. step 1 of item 3. If fault is not cor-

rected, replace B12 or Al3.
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Table 5-3. Batch Typing and Editing Checks (continued)

Item Test Action Corrective Action if Indication is Abnormal
4 Strike CR and check that a 2. If CR moves cursor to any position
carriage return is executed other than beginning of next line,
(continued) replace B12 or Al3.
5 Strike "CSP'" several times, 1. If neither transmit symbol nor carriage
and check that transmit sym- return is observed, perform step 1 of
bol appears. Then strike item 3.
"CM" and check that a car-
riage return is executed. 2. If carriage return is executed, but
transmit symbol does not appear, replace
Al12 or B8. Alternate possibilities: A7
or Al4.
6 Without pressing SHIFT key, Replace AlS,
strike CLEAR, then CLR/FG
keys, and check that neither
key affects the display.
7 Without using the SHIFT key, 1. 1If, for any key, neither a character nor

strike each character key on
the keyboard (including the
12 keys of the numeric pad).
Use the CR key for a conven-
ient line arrangement. Check
that each key (except SP, LF,
ESC, RUBOUT, RPT and CR)
produces the correct visual
character on the display.

a cursor advance is produced, perform
step 1 of item 3.

2. If cursor advance occurs but a blank or
an incorrect character is produced,
strike the key again with the cursor at
a different position to see whether the
error is associated with a particular
position. If the character appears cor-
rectly at some positions, proceed to
step 3. If character does not appear
correctly at any position, proceed to
step 2 of item 1.

3. If wrong characters appear only at cer-
tain positions, perform step 4 of item 1.
If an error pattern appears, perform the
corrective actions in step 4 of item 1.
If there is no apparent pattern, replace
B1, B2, B6, B7 or B3/B4.
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Table 5-3. Batch Typing and Editing Checks (continued)

Item

Test Action

Corrective Action if Indication is Abnormal

10

11

12

5-22

Repeat item 7, except press
SHIFT key and strike those
keys that have dual (shifted
and unshifted) functions on
the keytop labels. Check
that each key produces the
correct visual character on
the display. '

Strike "CLE'", "CESC", and
"CRUBOUT" one at a time, and
check that characters "J",
"[', and ''?" appear.

Perform steps 1 through 3 of item 7.

Perform step 1 of item 3.

NOTE

In the remaining steps of this procedure, troubleshoot
keyboard input logic as directed in paragraphs 5.3.7.2
and 5.3.7.3 if board replacement fails to correct the

fault.

Strike cursor-up, -right,
-down, and -left keys one at
a time, and verify that each
key causes cursor to move one
step in proper direction.
Then strike HOME, and verify
that cursor is homed.

Repeat cursor-right. Cursor
should advance along top line
and stop at last position in
approx. 5 seconds. Then
repeat cursor left, and check
that cursor stops at home
position.

Repeat cursor-down, and check
that cursor moves down and
stops at last line.

Replace B12, Al13, B10, BIll.

If RPT key has no effect on cursor movement,
perform step 1 of item 3. If cursor does
not stop at either end of line, replace

B12 or B1l.

Replace B12, B11, BI10.
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Table 5-3. Batch Typing and Editing Checks (continued)

Item

Test Action

Corrective Action if Indication is Abnormal

13

14

15

16

Move cursor to a line con-
taining characters. Press I/C
key, and, while holding this
key down, strike "A" several
times. Check that a character
is inserted each time "A" is
struck, causing all other
characters in the display to
move rightward (characters at
end of a line move to the next
line). Then, strike D/C and
check that the inserted char-
acters are deleted one at a
time, causing all other char-
acters to move back to their
original positions.

Press cursor-down to move
cursor to any blank line other
than the bottom line. Repeat
"1" and check that character
repeat continues with an auto-
matic carriage return from one
line to the next. Then, move
the cursor down to the bottom
line. Repeat "1", and check
that character repeat stops

at end of bottom line.

Enter a visible character at
last position of bottom line.
Then, with the cursor under
this character, strike CR,
and check that character dis-
appears but cursor does not
move.

Strike HOME to home cursor.
Then strike TAB, and check
that cursor moves to last
position of bottom line.

Replace Al5, keyboard, B12, Bll, or A7.
Alternate possibilities: B10, B13.

Replace B12, Al2, B1l, BIO.

1. If CR moves cursor from last position on
bottom line, replace B12 or BS.

2. If CR on bottom line causes roll-up,
replace B12, Bl4, B8, AlS.

Replace All, Al2, B13, AlS.
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Table 5-3. Batch Typing and Editing Checks (continued)

Item

Test Action

Corrective Action if Indication is Abnormal

17

18

19

20

21

22

23

Strike SCLR/FG and check
that display is cleared and
cursor is homed.

While holding TAB and RPT,
press and hold '"P'", and check
that display is completely
filled with the "P" character.

While holding TAB and RPT,
press and hold "/'", and check
that display is completely
filled with the "/" character.

Strike HOME, then strike I/L,
and check that top line is
cleared of "/" characters.

Strike I/L 15 or 20 more
times, and check that result-
ing roll-down clears the upper
portion of the display, with-
out altering the remaining
"/" characters.

Strike D/L, and check that

the remaining "/" characters
are rolled up one line without
changing to blanks or other
characters.

Strike D/L 15 or 20 more
times, until topmost line of
'""/" characters reaches top
line of the display, and again
check that none of the '/"
characters have changed.

Replace Al3, AlS.

Perform step 3 of item 7.

Perform step 3 of item 7.

1. If top line is not cleared, replace Al2,
A13, A6, All.

2. If one or more of the '"/" characters

changes to a blank or another character,
perform step 3 of item 7.

Perform step 3 of item 7.

1. 1If a one-line roll-up is not obtained,
replace Al2, A13, B12, A7, A6.

2. If one or more of the '"/" characters

changes to a blank or another character,
perform step 3 of item 7.

Perform step 3 of item 7.
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Table 5-4. Troubleshooting in the Transmit Mode
Item Trouble Symptoms Corrective Action
1 Transmit sequence takes Replace B18 or AlS.
place in considerably less
than 15 seconds.
2 Cursor does not appear under Replace Alz.
next character to be trans-
mitted.
3 No effect is produced by 1. Strike SXMIT again, and watch for the
SXMIT. display to blink. If display blinks,
replace B15 or Bl12. If display does not
blink, proceed to step 2.

2. Check keyboard input logic for XMIT, as
directed in paragraphs 5.3.7.2 and
5.3.7.3. If keyboard input logic checks
0K, replace All.

4 Transmit symbol appears, but Replace B12.
cursor is not homed.
5 Cursor is homed but a blank Replace A5 or BI1S5.
or a character other than the
transmit symbol appears.
6 Display goes blank. Replace All.
7 Transmit lamp does not go on. Replace Al5, Al7, or Al2, Alternate
possibilities: B16 or keyboard.
8 Cursor fails to advance from Replace A17 or Bl4. Alternate possibilities:
home position. B18, B12, Bl14.
9 Cursor fails to execute car- Replace B12.
riage return at end of top
line.
10 Cursor fails to execute car-

riage return at transmit
symbol.

Replace B14.

5-25



Video Display Terminal

Table 5-4. Troubleshooting in the Transmit Mode ({continued)
Item Trouble Symptoms Corrective Action

11 Cursor does not stop at Replace Al7.
beginning of 4th line, and
TRANSMIT lamp remains on.

12 LOCAL button does not go on Replace Al6, Al17, or BI19.
after cursor comes to rest.

Table 5-5. Troubleshooting in the Print Mode
Item Trouble Symptoms Corrective Action

1 SPRINT has no effect. 1. Strike SPRINT again, and watch for the
display to blink. If blink occurs,
replace B15. If blink is not observed,
proceed to step 2.

2. Troubleshoot keyboard input logic for

PRINT, as directed by paragraphs 5.3.7.2
and 5.3.7.3.

2 Transmit symbols appear, Replace Al3.
but cursor is not homed.

3 Cursor is homed, but one or Replace All.
both transmit symbols fail
to appear.

4 PRINT lamp does not light. Replace Al2 or Al7. Alternate possibilities:

B15 or keyboard.

5 Cursor does not advance Replace B14 or Bl17.
from home position.

6 Cursor does not execute a Replace Al2 or Bl14. Alternate possibility:
carriage return when CR B15. .
character is reached in
2nd line.

7 Cursor does not stop at Replace Al17. Alternate possibilities: Bl4
beginning of 5th line, and or B15.

PRINT lamp stays on.
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Table 5-6. Full-Duplex Check
Item Test Action Corrective Action if Indication is Abnormal
1 Set MODE to BATCH, and set BAUD | None
to 110. Jumper P6-2 to P6-3,
and jumper P6-5, P6-6, P6-8 and
P6-20 together. Strike SCLEAR,
then press RESET button.
2 In sequence, type characters None
A through Z and 1 through O,
then strike CR.
3 Set MODE to FULL, and repeat 1. 1If data is not repeated, replace B1S8,
item 2. Note that all charac- Al4, B15, Al8, B16, B19.
ters are repeated at background
intensity. 2. If data is repeated with some characters
changed, replace B18, Al4, A18.
3. If data is repeated at foreground
intensity, replace Al6, B16.
Table 5-7. 1I/0 Bit Troubleshooting
NOTE: For character "P", bits 7 and 5 are high, bits 6, 4, 3, 2 and 1 are low.
For character "/", bits 7 and 5 are low, bits 6, 4, 3, 2 and 1 are high.
I/0 Bit Tegt Point . Corrective Action if Bit
(measure high or low while .
Number 1 State is Incorrect
striking character key)
7 Al6-21 Replace A5, B11l, A18, B17, Bl6.
6 Al6-42 Replace B16, B17, Bl1l.
5 - Al6-11 Replace A5, B11l, B16, B17, AlS8.
4 Al16-46 Replace A5, B11, B16, B17, AlS.
3 Al16-15 Replace A5, Bl11l, B16, B17, AlS8.
2 Al16-45 Replace A5, B11l, Bl6, B17, AlS8.
1 Al6-14 Replace A5, B11l, B16, B17, AlS.

5-27



Video Display Terminal

Table 5-8. Half-Duplex Checks

Item

Test Action

Corrective Action if
Indication is Abnormal

5-28

Strike "SN'" and check that up-arrow appears.

Strike cursor-left once, then CR, and check
that up-arrow disappears and that a carriage
return is executed.

Strike LF, then ''S¢/" and check that the
cursor does not advance.

Strike "SCP" and check that the cursor does
not advance.

With EOT/CR switch set to CR, strike "CD"
and check that the cursor does not advance.
Then, strike "€S." and '"CD" in that order,
and check that cursor remains stationary
for both characters.

While holding the CTRL and SHIFT keys down,
strike each of the ten number keys "1"
through ''0"), and the SP key, typing at a
slow rate. Check that characters "A"
through "I", the transmit symbol, and char-
acter "P" appear, in that order.

Strike "CH" twice and check that cursor
moves left two positions to the transmit
symbol typed in item 6, without changing or
erasing either the "P" or the EOT symbol.

Strike ''¢S.'" then CR, and check that a
carriage return is executed without erasing
the transmit symbol.

Fill at least one line by alternately
striking "G'" and "8'" as rapidly as possible,
so that some "G'" and '"'8" characters fail to
appear. Check that line contains no char-
acters other than "G" and "8".

Replace A5, Al6, Al4.

Replace Al6, Al5, B15, Bl4.

Replace Al6, Bl4, Al4.

Replace Al6 or Bl4.

Replace Al6 or B1S5.

Replace B17 or Al6.

Replace B15, Al6, B17.

Replace B15, Al6.

Replace Al4.
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Table 5-8. Half-Duplex Checks (continued)

Item

Test Action

Corrective Action if
Indication is Abnormal

10

11

12

13

14

15

16

17

18

19

Set BAUD switch to 150, 300, 600 and 1200.

In each position, strike "P'", '"/'", and CR

in succession. Check that correct characters,
plus carriage return, are produced at each
BAUD switch setting.

Set BAUD switch to 300, and retain this
setting until directed to change it.

Strike TAB to place cursor at last position
of bottom line. Then strike "Q" and check
that the resulting carriage return is
accompanied by a one-line roll-up, deleting
the top line.

Repeat cursor-right to about middle of bottom
line. Then strike CR and check that result-
ing carriage return is accompanied by a one-
line roll-up, deleting the top line.

Mark first position on bottom line with an
"X". Then strike '"CSB'" and check that cursor
moves one position rightward and a blank
appears.

Strike TAB to place cursor at last position
of bottom line. Then strike 'Cs,'" followed
by "CSB", and check that cursor is homed.

Strike '"€SJ" and check that a blank appears,
and that cursor moves one position rightward.

Strike "'¢s." then "CZ'", and check that a
one-line roll-down occurs.

Strike "'CSC'" and check that a blank appears,
and that cursor moves one position rightward.

Strike '"C€s." then '"CsSC'", and check that a
one-line roll-up occurs.

Replace

None

Replace

possibilities: Al3, B12, BS.

Replace

Replace

Replace

Replace

Replace

Replace

Replace

B18.

B14, B15. Alternate

B14.

Al6.

Al6, Al4, Al3.

Al6, B1S.

Al6, A12, BIS.

Ale,

Al6, Al5.
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Table 5-8. Half-Duplex Checks (continued)

Item

Test Action

Corrective Action if
Indication is Abnormal

20

21

22

23

24

25

26
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Strike I/L repeatedly until the line filled
with "'G" and "8" in item 9 reaches the bottom
line. Then strike D/L key repeatedly until
the line filled with "G" and '"8" reaches the
top line. Check that the entire line of '"G"
and '"8'" characters is still at background
intensity.

Strike ''CS.," then "CsSJ", and check that the
line of "G" and '"8" characters rolls down one
line. Set MODE to BATCH. Then repeat '"1"
for part of top line, strike CR twice, and
repeat '"2'" for the line below the line filled
with "G" and "8" characters. Set MODE to
HALF, strike "¢SM'", and check that a blank
appears, and that cursor moves one position
rightward.

Strike "Cs.,'" then '"CSM'", and check that all
of the foreground characters entered in
item 21 have disappeared, that the line of
"G" and ''8" characters remains and is
unchanged, and that cursor is homed.

Strike "CSL" and check that a blank appears,
and that cursor moves one position rightward.

Strike '"CS." then '"CSL'", and check that line
of "G" and "8'" characters disappears, and
that cursor is homed. All characters should
be cleared from screen.

Strike "1'" to mark home position, and repeat
cursor-right and cursor-down for one second
to move cursor away from home. Strike '"CSA"
then "'S/", then "/'", and check that a blank,
a "?", and a "/" appear in succession, as
keyed. '

Strike '"'C€S,'"" then '"'CSA", and check that
cursor is homed.

Memory threshold voltage is
unsatisfactory. Refer to
paragraph 5.4.3.

Replace Al6.

Replace Al6, AlS5.

Replace Al6.

Replace Al6, Al5, B19.

Replace Al6.

Replace A16, Bl14, Al3.
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Table 5-8. Half-Duplex Checks (continued)

Item

Test Action

Corrective Action if
Indication is Abnormal

27

28

29

30

31

32

33

34

35

" 36

Strike "?" then "/'", and check that cursor

moves right and down to a position approxi-

mately one inch from the right-hand end of
the middle line of the display.

Strike cursor-right once, then cursor-down
once, and mark this position with an "X'".
Strike "¢S.'" then ''¢Q", then 'sP", then "P".
The cursor should appear under the 'X"
character.

Strike "CS." followed by '"/'", and observe
that cursor does not move but begins
blinking.

Strike "cs.'" followed by "?'", and observe
that cursor stops blinking.

Strike cursor-right once, then strike ''¢sQ",
and check that a blank appears, and that
cursor moves one space rightward. Strike
"X'", and check that it appears as a back-
ground character,

Strike "CS.'" then "CsS0", and check that
cursor remains stationary.

Strike "X" and check that "X" character
appears at foreground intensity.

Strike RESET button, then strike '"X" again,
and check that the "X'" character is displayed
at background intensity.

Strike SCLEAR.

Fill the first two inches of top line by
striking "A'" about 24 times. Strike ''Cs.,"
followed by "€S0", and fill the next inch of
the top line by striking "B'" about 12 times.
Then strike cursor-down once to place cursor
on second line, and strike "CSI'". Check that
a blank appears, and that cursor moves one
position rightward.

Replace

Replace

Replace

Replace

Replace

Replace

Replace

Replace

Replace

B14, B11.

B11.

Ale, B17, A6, BI10.

Al6, B17.

Ale.

Ale6.

Al6, B17, AS, A7.

Ale.

Al6.
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Table 5-8. Half-Duplex Checks (continued)

Item

‘Test Action

Corrective Action if
Indication is Abnormal

37

38

40

41

42

43
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Strike "CS." then "CSI" and check that
cursor. remains stationary. Then strike '"A"
and check that it appears as a background
character.

Strike D/L and repeat item 36 to place a two-
inch background field (character "C") and an
inch of visible foreground data (character
"D") on the second line. Strike CR, then
"cs. " then "CSI", and repeat item 36 to
place a two-inch background field (character
"E'") and a one-inch foreground field (char-
acter "F'") on the third line. These actions
provide a suitable display for the remainder
of this procedure.

With cursor at last character in third line,
strike "¢sN'", and check that a blank appears,
and that cursor moves one position rightward.

Strike cursor-left once. Then set BAUD
switch to 110.

Strike '"¢s.'' then "CSN'", and check that
PRINT 1light goes on, and print mode is

initiated. Two transmit symbols should
appear.

Delete the two transmit symbols produced in
item 41 by placing the cursor under the first
transmit symbol, then striking SP twice,

With the cursor at the last character in the
third line, strike '"CN'" and check that a
blank appears, and that cursor moves one
position rightward. ‘

Strike cursor-left once to move cursor back
into position. Then strike "¢S.'". When
ready press and hold down CTRL key and
simultaneously (within about 0.1 second)
strike "CN'". Check that TRANSMIT light
goes on, and that half-duplex transmit mode
is initiated. The sequence of actions

Replace Al6.

Replace Al6, BI15.

Replace Al6, BI15.

Replace Al6.

1. If half-duplex transmit
mode is not initiated,
replace B15, Al6.

2. If half-duplex transmit

mode is initiated, but
background characters
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Table 5-8. Half-Duplex Checks (continued)

Corrective Action if

Item Test Action Indication is Abnormal
43 | should be as described in step D18 of figure are not skipped, replace
(cont)| 5-1, except that cursor skips over background B14, Al17.
characters.

3. If EOT symbol does not
appear, "©N'" was probably
not released quickly
enough.

44 | Set MODE switch to BATCH, and strike HOME to Replace B12.

45

46

47

48

49

place cursor under first character of top
line. Then strike SP, followed by one or
more character keys different from the back-
ground characters in top line. Note that
background field remains unchanged.

Position cursor under a background character
and strike CR. Note that resulting carriage
return has no effect on the background char-
acter.

Strike HOME, then strike TAB once, and check
that cursor moves to first foreground charac-
ter in top line. Strike TAB three times in
succession, and note that cursor advances
successively to first foreground character
in second line, first foreground character
in third line, and finally to last position
in bottom line. '

Strike cursor-up once. Set MODE to HALF.
Strike "CS." then "CSI". Strike "Q" and
return MODE to BATCH. Strike cursor-up
twice. Strike TAB once, and check that
cursor has moved to the first character
position of bottom line.

Strike TAB several times, and note that
cursor does not move.

Strike HOME. While holding down I/C key,
strike SP and "X". Check that display
remains unchanged except for a brief blink.

Replace Bl12.

Replace All, B13.

Replace B13, All.

Replace All.

Replace Al12. -
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Table 5-8. Half-Duplex Checks (continued)

. Corrective Action if
Ttem Test Action Indication is Abnormal
50 Strike D/C several times, and check that Replace Al2.
display remains unchanged except for a brief
blink.
51 | Strike TAB. Cursor should move to first fore-| Replace Al2.
ground character of top line. While holding
down I/C, strike '"'SP" and one or more char-
acter keys at least three times. Check that:
a. Cursor remains stationary.
b. Keyed characters appear in sequence
at cursor position.
c. Foreground characters on top line move
rightward as keyed characters appear.
d. Background and foreground characters
on 2nd and 3rd line are neither moved
nor altered.
52 Strike D/C three times and check that: Replace Al2.
a. Cursor remains stationary.
b. Character at cursor position is
deleted each time D/C is struck.
c. All other foreground characters move
leftward as deleted characters dis-
appear.
d. Background and foreground characters
on 2nd and 3rd lines are unaffected.
53 | Strike SCLR/FG, and check that all fore- Replace A13, Al5, or
ground characters disappear, and that back- keyboard.
ground characters are unaffected.
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5.3.4 ON-LINE INTERFACE TEST

This procedure checks the ability of the terminal to operate on-line with a modem

or CPU interface. Proceed as follows:

1. Plug P6 (EIA) into the modem, and turn modem power on.

2. On the terminal, make the appropriate settings for the BAUD and CA switches.

3. On the terminal, make the following control settings:

Control Setting
EOT/CR CR
PARITY 1
MODE BATCH
POWER ON

4. Obtain dial tone and dial appropriate telephone number.

5. Follow sign-on procedure required and run CPU program available.

6. Enter appropriate control code to ask for program list. Press BREAK button

and observe transmission stops. Send a CR and observe CPU program
continues. Sign off with appropriate procedure.

7. If sign-on steps failed, check boards B18, Al8 or B19, possibly B16.
Alternate possibility is faulty modem or noisy line.

8. If program showed data errors, check boards Al8, B19 or Al7.
9. If BREAK operation failed, check boards Al4, Al7 or AlS8.

10. If KB parity error light is intermittently on during transmitting or
receiving, check Al8 (parity generation/checking circuits).

11. In using-a 202C type modem at 1200 baud, EOT can be selected at the CR/E
switch for an EOT turnaround mode. Should this mode fail, check A1lS8.

5.3.5 TAPE CASSETTE UNIT INTERFACE CHECKS

If the unit has met all requirements of the batch typing and editing checks

(D, figure 5-1), and the half-duplex éhecks (H,kfigure 5-1), correct functioning
the tape cassette unit interface may be verified by the following procedure. If
abnormal indications are observed, replace B17 or B19. Alternate possibilities:
B15, Bl4, Al4. If board replacement fails to correct the fault, check the tape

cassette interconnections, and the tape cassette unit itself.

0T
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Connect the cable between J2 on the terminal and the corresponding con-
nector on the tape cassette unit. Make the following control settings:

Control Setting
BAUD 300
FULL/HALF/BATCH A BATCH
POWER 0N

If the left-hand CL indicator on the tape cassette unit is not lighted,
strike the left-hand REWIND button. Then, when the left-hand CL button
lights, strike the left-hand RESET button, then the RECORD and INTERLOCK
buttons together. Note that the CL indicator goes off. Depress the

ON LINE button to extinguish the indicator, then press BLOCK/CONT button
so that CONT is lighted. The PAGE indicator should be on, and the
DUPLICATE indicator should be off.

On the keyboard, strike SCLEAR to clear the display and home the cursor.

Type at least ten '"1" characters. Then strike CR. Observe that a record
of data line is made. Cursor scans data and stops at beginning of next
line.

Type "2'" for at least ten characters, depress CR and observe record made
of line 2.

Type "'3" for at least ten characters, depress CR and observe record made
of line 3. ‘

Depress RESET on tape cassette, then left-hand REWIND. Now completely
press PLAYBACK and observe that VDT displays all data previously recorded.

Rewind left-hand tape cassette. Press ON LINE button, select BLOCK mode,
then select PLAYBACK. Set mode switch to HALF, enter '"CQ" and observe
that screen is first cleared, then a row of "1'" is received, after which
the VDT goes into transmit mode and transfers data.

Enter ''¢Q" and observe that screen clears, receipt of ''2"s, and transmit
mode.

Repeat step 9 and observe same operation for "3's.

Rewind left-hand tape cassette, select CONT, and press left-hand PLAYBACK
switch. Observe that results of steps 8, 9 and 10 occur automatically.

Rewind left-hand tape cassette, select BLOCK, press ON LINE to off, and
press left-hand RECORD/INTERLOCK switches.

Set MODE switch to HALF, type about 20 random characters, CR. Strike "CS "
then ''CSQ" and 20 random characters. Observe data in full (foreground)
intensity. Press SPRINT, observe normal PRINT (two transmit symbols)

‘operation, but at much higher cursor speed than 300 baud.
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14. Press RESET on tape cassette, rewind left-hand tape cassette, enter SCLEAR
on KB, and press left-hand PLAYBACK switch. Observe that all data is
displayed in foreground intensity, but that transmit symbols are not
displayed from tape cassette.

15. Press RESET on keyboard, enter SCLEAR, rewind left-hand tape cassette, and
. press left-hand PLAYBACK switch. Observe that first line of data is
- displayed in background intensity and second line in foreground intensity.

5.3.6 HARD COPY PRINTER CHECKS

If the unit has met all requirements of the batch typing and editing checks

(C, figure 5-1), the mode control checks (D, figure 5-1), the print mode checks

(E, figure 5-1), and the half-duplex checks (H, figure 5-1), correct functioning
of the hard copy printer interface may be checked by the procedure in paragraph

5.3.6.1 (parallel-bit off-line printer interface) or paragraph 5.3.6.2 (teletype

printer interface).

5.3.6.1 Parallel-Bit Off-Line Printer Interface Check. To check the interface for

this type of printer, proceed as follows. If abnormal indications occur, replace
boards B17, B16, B19.

1. Connect the accessory cable between J3 on the VDT and the corresponding
connector on the printer.

2. On the VDT, make the following control settings:

Control Setting
BAUD 300
FULL/HALF/BATCH HALF
POWER ON

3. On the printer, press the ON LINE button to light the indicator, then
press the CR/LF button. :

4. Compose a suitable display (three or more lines) as follows:
a. Strike SCLEAR to clear display and home cursor.
b. Type A through Z, 1 through 0, CR, and "1'" for at least half a
line. Depress CR and repeat "2" for at least half a line. Press

SXMIT on keyboard. Observe that data is reproduced and formatted
correctly at printer.
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c. Set mode switch to HALF, press SCLEAR, enter LF twice at keyboard
and observe printer executing two line feeds. Enter characters A
through Z, 1 through 0, CR, LF, A through Z, 1 through 0, CR, LF.
Observe data is reproduced and formatted correctly at printer.
Press ON LINE button so that it is not lighted.

d. Set mode switch to BATCH, press ON LINE so it is not lighted, enter
: SCLEAR, A through Z, 1 through 0, and CR. '

Strike SPRINT and observe that a pair of transmit symbols is entered and
that the cursor movement through the display is normal for the print mode.

Enter ©SP, cursor-left, cursor-down, repeat "1'" for half a line, and repeat
cursor-right until cursor reaches right edge of screen.

Enter "2" twice, repeat "3'" for half a line, and press SPRINT.

Observe that data is reproduced and formatted correctly at printer. (Note
transmit symbol is interpreted as CR.)

Position cursor under first transmit, enter SPRINT and observe printer
double-spaces between record formats correctly.

5.3.6.2 Teletype Printer Interface Check. To check the interface for this type

of printer, proceed as follows. If abnormal indications occur,breplace boards B16,
Al17, B17.
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Connect accessory cable between J3 on VDT and the corresponding connector
on the teletype. Turn on the teletype.

On the terminal, make the following control settings:

Control Setting '
BAUD 110
FULL/HALF/BATCH ‘ HALF
POWER ON

Perform step 4 of the procedure in paragraph 5.3.6.1 to prepare a suitable
display.

Strike SPRINT and observe that a pair of transmit symbols is entered and
that cursor movement through display is normal for print mode.

Check that teletype printout matches display in content and format (except
that the teletype printer does not differentiate between background and
foreground characters, and does not print the transmit symbols).

Turn off teletype printer. Then, unless another hard copy interface check
is to follow, strike SCLEAR, and set POWER switch to OFF.
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5.3.7 DETAILED TROUBLESHOOTING PROCEDURES

The subparagraphs that follow provide multimeter-and-clip-lead test procedures for
the power supply (5.3.7.1), the keyboard (5.3.7.2), the keyboard input logic

(5.3.7.3), the display refresh and video output logic (5.3.7.4), and the character
generator logic (5.3.7.5). A high level is a voltage of +3 volts or higher, and a
low level is a voltage of +0.4 volt or lower. A voltage of approximately +2 volts

is an open circuit (defective integrated circuit output).

5.3.7.1 Power Supply. When the power supply is suspected, first visually inspect

the CRT screen and keyboard lights for symptoms and clues, then measure the power
supply voltage (use digital voltmeter) at the test points using the chassis
(ground) as the meter common. If all five voltages agree with the values listed in

table 5-9, the trouble is not in the logic power supply.

Table 5-9. Power Supply Voltage Checks

Test Point Voltage Use

+5 logic +5.0 volts #5% Used in keyboard and on all
logic rack boards except B3
and B4.

+15 memory +13.0 volts #5% Used on Al, A2, B1, B2, B6
and B7.

+15 monitor +15.0 volts #5% Monitor power.

+12 volts +12.6 volts 10% Used on A9, B16, B17.

-12 volts : -12.6 volts *10% Used on A9 and Bl16.

-5 volts -5.0 volts *5% Used on Al and A2.

5.3.7.1.1 1Isolating the Faulty Voltage Supply.

a. Visually Identifying the Faulty Voltage. The faulty voltage supply can usually

be quickly identified by inspecting the CRT screen and/or the keyboard lights. If
the power on/off light on the keyboard does not turn on, then either the 1/8-amp
relay fuse (F8) or the 3.5-amp line fuse (F6) is blown. Check and replace blown

fuse. If it is the 3.5-amp fuse that has blown, inspect to see if it has blown
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hard (fuse is black inside). If the fuse is blown hard, the cause is very likely
to be a shorted bridge rectifier, CR22, CR24, CR25, or CR26 (most likely CR22 or
CR25). The bridge rectifiers may be checked with an ohmmeter. (It is not neces-
sary to disconnect the wires to the bridges.) Refer to power supply schematic for
internal arrangement of diodes. With the ohmmeter on the RX1 scale, cheékveach
internal diode for shorts with forward and reverse polarity. Replace any defective

bridge rectifier.

b. CRT Screen. If +5 volts is down, there will be no keyboard lights on (except
for the power ON/OFF indicator), no raster, no video and no cursor. If +15 volts
(MEM) is down, the screen will be entirely filled with back arrows (<« ). If the
+15 volts (MON) .is down, there will be no raster or keyboard lights. If +12 volts
is down, the screen will be entirely filled with transmit symbols. If -12 volts

is down, the screen will be blank except for the cursor (press HOME to check).

c. Voltage Interrelationships. +15 volts (MON) is needed to power +5 volts.
+5 volts, in turn, is needed for +15 volts (MEM). Therefore, if +15 volts (MEM)

is down, check +5 volts. If +5 volts is present, +15 volts (MEM) is faulty. If
+5 volts is down, check +15 volts (MON). If +15 volts is present, +5 volts is
faulty and +15 volts (MEM) may also be faulty. If +15 volts (MON) is down, it is
faulty and so also may be +5 volts and +15 volts (MEM), although usually only one
voltage will be faulty at a time. +12 volts is independentAof all other supplies.
If -12 volts is down, it is faulty. The -5 volts is '"zenered" off of -12 volts,
thus, loss of the -5-volt supply is usually caused by failure of the -12-volt

supply.

5.3.7.1.2 Locating the Cause. Once the faulty voltage(s) has been isolated, it
should not be too difficult to determine the cause. First, visually inspect the
five fuses in the fuse block. If in doubt about the condition of a fuse, check
with an ohmmeter. If a fuse is blown, it may be because there is a short circuit
in the load and the shutdown circuit did not function properly or there is some
other short circuit to ground in the cable Harness, loose wire, etc. Check for

shorts (with power off) from the fuse terminal to ground with an ohmmeter.

a. Short Circuits. A quick way to determine if there is a short circuit in the

load is to measure (power off) the resistance with an ohmmeter from the voltage

test point to ground. Do this with both polarities of the ohmmeter. If the
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readings obtained are substantially lower than those listed in table 5-10, the
short has been located. Note: Measure resistances with regulator board in place,

using an ohmmeter on RX1 scale.

Table 5-10. Supply Resistance Measurements
. '

| Power Supply (Test Point) Negative Ground Positive Ground
+5 volts 21 ohms 11 ohms
+15 volts (MEM) 300 ohms 300 ohms
+15 volts (MON) 26 ohms 5 ohms
+12 volts 1.8 K : 600 ohms
-12 volts 600 ohms 1.2 X
-5 volts 600 ohms 1.2 K

Another way to check for an excessive load which causes the supply to shut down or
fail to turn on due to under-voltage, is to insert an ammeter of proper value in
place of the fuse (positive lead on lower terminal of fuse) and turn on power,
observing the ammeter. If the current indication initially jumps up high (for
that supply) then goes to zero, there is evidently a short circuit in the load and

the protection circuit is functioning properly.

If a short circuit is evident, locating it can be difficult. If a short in the
logic cage or cable harness cannot be visually located by removihg logic boards one

at a time, the VDT should be returned to the shop for additional troubleshooting.

b. Defective Components and/or Connections. If no short is apparent, the power

fault was caused by a defective component or connection in the faulty power supply.
To determine if the voltage regulators are functioning properly, use a voltmeter to
check the voltage on the collector (emitter for -12 volts) of the series pass power
transistor of the supply in question. Also, check the voltage at pin 3 of the
MC1469R (pin 4 of the MC1463K) voltage regulatof in question. These two voltages
-should approximate the voltages indicated on the schematic diagram. If no voltage
is present, trace the circuit through, referring to the schematic diagram, to
determine where the break in connection is located. If the proper voltages are
present, check the voltage at pin 1 of the MC1469R (pin 5 of the MC1463R). 1If a

voltage is present but there is no output, the fault is either a defective series
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pass power transistor or an open connection. If no voltage is present, momentarily
short pin 2 of the MC1469R or MC1463R to ground with a jumper lead. (This disables
the undervoltage shutdown circuit and will allow the regulator to turn on.) If
this procedure still does not produce a voltage at pin 1 of the MC1469R (pin 5 of
the MC1463R), then the voltage regulator integrated circuit is defective. If
clamping piﬁ 2 to ground momentarily produces the proper voltage, but the voltage
collapses as soon as the clamp is removed, then the 2N718 (2N3905 for -12 volts)

transistor is defective.

5.3.7.2 Troubleshooting Keyboard. The keyboard can be checked either by substi-

tuting a keyboard which is known to be operating satisfactorily, or by using a
multimeter to check the logic levels controlled by the individual keys, or buttons
in question at the points indicated in table 5-11. If a keyboard extender is
available, the checks can be made at the corresponding pins of keyboard receptacle
J1. The '"pull-ups" for all key lines are internal to the display unit, as indi-
cated. Therefore, if any line is low or open when it should be high, check it
again with the keyboard unplugged, and if it is still low or open, replace the

board or boards it serves; if not, replace the keyboard.

Table 5-11. Keyboard Function Chart

Key/Button/Lamp Test Points Signal Requirements

Any alphameric J1-A1, Al4-4 Bit 7/KB ASCII code bits for unshifted
(A/N) character - keytop characters. All high
key, including J1-A2, Al4-54 | Bit &/KB until a character key is
"Sp'", CR, LF, J1-A3, Al4-6 Bit 5/KB pressed; then low (for 1's)
RUBOUT, ESC, Az - and high (for 0's) in the
and the 12 JI1-A4, Al4-5 Bit 4;KB‘ character code combination
separately J1-A5, A14-23 | Bit 3/KB until the key is released.
grouped number _ _ Bit 2/KB Acceptable only if A/N

keys. J1-A6, Al4-7 Bit 2/KE STROBE is also present.

J1-A7, Al4-10 | Bit 1/KB (Pull-ups are on Al4.)

J1-A9, Al14-25,| A/N STROBE FM KB High until any alphameric
A15-35 character key is pressed;
then low until the character
key is released. (Pull-up
is on Al5.)
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Table 5-11.

Keyboard Function Chart (continued)

Key/Button/Lamp

Test Points

Signal

Requirements

Function Keys:
RPT

TAB

CTRL

SHIFT (either)
XMIT

4 [Cursorfup)
PRINT

< (Cursor-left)
HOME

-+ (Cursor-right)

¢ (Cursor-down)
CLR/FG
1/C

D/C
CLEAR
I/L
D/L

A15-39
A15-28
A15-38
J1-B3, A15-23
J1-B1, Al15-54
J1-B13, A15-57
J1-A13, A15-53
J1-B12, A15-21
J1-B11, A15-22

J1-A10, A14-26,
A15-29

J1-A4, A15-58
J1-A12, A15-10

J1-A8, Al4-56,
A15-9

J1-B6, A15-40
J1-A11, A15-59
J1-B7, A15-48
J1-B10, A15-20

J1-B4,
J1-C5,
J1-B1,

REPEAT FM KB

TAB FM KB

CONTROL FM KB
SHIFT FM KB
XMIT FM KB

Y-UP FM KB

PRINT FM KB
X-LEFT FM KB
HOME FM KB

X-RIGHT FM KB

Y-DOWN FM KB
CLEAR (PARTIAL) FM KB

I/C FM KB

D/C FM KB

CLEAR (FULL) FM KB .

I/L FM KB
D/L FM KB

Individual function enables.
Each high until the corres-
ponding key is pressed;

then low until the key is
released. Acceptable only
if FCN STROBE is also
present. (Pull-ups are on
AlS.)

J1-B2, Al5-41

FCN STROBE FM KB

High until any function key
or keys are pressed; then low
until the key or keys are
released. (Pull-up is on AlS.)

RECEIVE (button
s1)

LOCAL (button S4)
BREAK (button S5)

RESET (button S6)

PARITY ERROR
(button S8)

A13-7, A17-34

A13-3, A17-45,
A18-16, 19
A17-49, B16-32,
A18-23

A13-6,
B12-24/25

RECEIVE PB

LOCAL PB

BREAK PB

RESET PB

Individual pushbutton
enables. Each high until the
corresponding button is
pressed; then low until the
button is released. (Pull-up
is on B15 for BREAK, and on
A13 for LOCAL, RESET, and
RECEIVE.)

5-43



Video Display Terminal

Table 5-11. Keyboard Function .Chart (continued)

Key/Button/Lamp Test Points Signal Requirements
RECEIVE (lamp L1) |J2-j, B14-48 | RECEIVE LAMP Individual lamp drive levels.
TRANSMIT (lamp L2) | J2-k, B16-21 | TRANSMIT LAMP Each low (to light) or high

, (to extinguish) the corres-
PRINT (lamp L3) |J2-n, B16-54 | PRINT LAMP ponding lamp.

LOCAL (lamp L4) J2-4, B16-28 | LOCAL LAMP

(keyboard power +5 volts Provides remote power
ON/OFF switch) _ control of ac relay in main
power supply.

5.3.7.3 Troubleshooting Keyboard Input Logic. When the keyboard input logic is

suspected (having previously replaced keyboard), refer to the subparagraphs that
follow for troubleshooting techniques applicable to specific classifications of

faults.

5.3.7.3.1 Wrong Character is Produced. When wrong characters are produced,

errors can usually be associated with particular ASCII character code bits, and if
so, considerable time can be saved by checking only the erroneous bits. First, key
enough shifted and unshifted characters to assemble a list of at least two keys
that produce wrong characters. Characters with complementary codes, such as "P"
and "/," or "SP" and "S0" (left arrow), or "A" and "S.'" (greater than), etc., are
particularly useful for this purpose, because only a few pairs need be keyed.

Then use the ASCII character code chart (see Section 1) for a code comparison
between characters keyed and those produced, with the aim of identifying one or

two bits which could produce the observed characters if locked in the 1 or 0 state.
If such bit errors are found, interchange Al and A2 to see whether error follows
the boards, and if so, replace Al (bits 1 through 4) or A2 (bits 5, 6, and 7), as
appropriate. If not, interchange Al and A2 again and replace A5. If trouble is
still present, remove replacement A5 and continue with paragraph 5.3.7.3.2 using

the original AS.

5.3.7.3.2 All Character Keying is Abnormal.

Step 1. Extend A5 and, with mode switch at BATCH and LOCAL button lighted, use

the multimeter to check ASCII character code bit inputs to "B" data register at
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pins listed in table 5-12. First, check that all seven bits are low when no keys
are pressed, while "CSP" is pressed, and that all are high while '"¢s/" is pressed.
If so, continue by checking bits for each of the individual characters in question.
The bits for each character should correspond to its ASCII character code: high
for 1, and low for 0. If the bits are correct, proceed with step 2. If not,

replace Al4 or keyboard. Alternate possibility (for BIT 5 only): BI5.

Table 5-12. Test Points for B Register Inputs

Character Code Bit Test Point
BIT 7/KB A5-26
BIT 6/KB A5-47
BIT 5/KB A5-34
BIT 4/KB A5-20
BIT 3/KB A5-22
BIT 2/KB A5-11
BIT 1/KB A5-9

Step 2. Use multimeter to check data bit outputs from "B'" data register to memory
at pins listed in table 5-13. First strike '"SP" and check that all seven data
bits are high; then strike '"S0" (left-arrow) and check that all seven are low.

If so, continue by checking data bits: 1low for 1 and high for 0. DATA BIT 6 TO
MEM is stored high for 1, and‘low for 0. If all data bits are correct, proceed
with step 3. If not (some data bits change correctly but others do not), replace
A5. (If the changes for "SP" and/or '"SO'" are incorrect, check the ASCII character
code bit inputs for these characters.) If none of the data bits changes, check
again after repeating '"SP", then after repeating nSQ1,  If the data bits change
only when the RPT key is used, replace Al4 or Al5. Alternate possibility: A6,

If the data bits still do not change, replace Al5, Al6, or keyboard. Alternate
possibility: A6.

Step 3. Strike "S0" and SCLEAR. Check that data bit outputs to memory at pins
listed in table 5-13 are all high (corresponding to the '"SP'" character). If so,
continue with step 4. If some data bits are low but others are high, replace AS.

Alternate possibilities (for DATA BIT 6 TO MEM only): Al3, A7, All., If all seven
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bits are low, check keyboard inputs for the CLEAR key as directed in paragraph

5.3.7.2, and if those inputs are correct, replace Al5.

Table 5-13. Test Points for B Register Outputs

Character Code Bit : Test Point
DATA BIT 7.TO MEM ) A5-43
DATA BIT 6 TO MEM A5-29
DATA BIT 5 TO MEM A5-27
DATA BIT 4 TO MEM A5-18
DATA BIT 3 TO MEM A5-16
DATA BIT 2 TO MEM A5-6
DATA BIT 1 TO MEM A5-3

Step 4. Use multimeter to check that DATA BIT 8 TO MEM at A5-44 is high. If level

is correct, proceed with step 5. If not, replace AS.

Step 5. Use multimeter to check that FOREGROUND at A5-24 is high, and FOREGROUND

at A5-23 is low. If levels are incorrect, interchange Al with A2 and check again.
If correct when Al and A2 are interchanged, replace the board which was originally
A2. Otherwise, restore Al and A2 and replace A7 or A5. Alternate possibilities:

A4 or Al0.

Step 6. If all requirements of preceding steps have been met, reinstall A5 unless
this procedure is to be followed by the character generator check of paragraph
5.3.7.5. '

5.3.7.3.3 Incorrect Function Keying. Extend Al5 with pin 60 (RESTORE KB + SYSTEM
RESET) taped off, and check keyboard input logic for any functions in question as
directed in the appropriate step that follows. If the specified results are not
obtained, check keyboard inputs for the key or keys involved as directed in para-

graph 5.3.7.2 before replacing the suggested board or boards.

a. For CLEAR, check that A15-3, TOTAL CLEAR, is high after SCLEAR is keyed, and
low after a character is keyed; and remains low when CLEAR is keyed without SHIFT.
If not, replace Al5 or Al6.
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b. For CLR/FG, check that A15-5, PARTIAL CLEAR, ‘is high after SCLR/FG is keyed,
and low after a character is keyed; and remains low when CLR/FG is keyed without
SHIFT. If not, replace Al5 or Al6.

c. For PRINT, check that A15-13, PRINT, is high after SPRINT is keyed, and low
after.a character is keyed; and remains low after PRINT is keyed without SHIFT.

If not, replace AlS.

d. For XMIT, check that A15-42, XMIT, is high after SXMIT is keyed, and low after
a character is keyed; and remains low after XMIT is keyed without SHIFT. If not,

replace AlS.

e. For SHIFT, check that A15-33, SHIFT/KB, is high while either SHIFT key is
pressed, and low when both SHIFT keys are released. If not, replace AlS.

f. For CR, check that Al15-44, CR/KB ENABLE, is high while the CR key is pressed,
and low when the key is released. If not, replace Al4. If level is correct,
check that A15-24, CR, A15-15, A/N, and A15-56 Y-DOWN + CR, are all high after CR
is keyed, and that all are low after any function (such as HOME) is keyed. If
not, replace Al5 or Al6.

g. For I/C, check that A15-14, EXPANSION, is high after a character has been
keyed while the I/C key is pressed, and low after the character is keyed alone;

and remains low when the I/C key is pressed alone. If not, replace AlS5.

h. For D/C, check that A15-45, COMPRESSION, is high after D/C has been keyed, and

low after a character has been keyed. If not, replace AlS.

i. For CTRL, key a character for a high A/N output at A15-15. Then press the
CTRL key alone and check that Al5-15 remains high. Also check that A15-7, CTRL/KB,
is high while the CTRL key is pressed and low when the CTRL key is released. If
not, replace Al5. (The effect of CTRL/KB on BIT 7/KB at A5-26 (from Al14-9) has
been checked-in paragraph 5.3.7.1.2.)

j. For RPT, check that A15-34, PROCESS REPEAT, is:

(1) Low when RPT key is pressed alone;
(2) High when it is pressed with a character key;

(3) High when it is pressed with each of the four arrow-top cursor control
keys in turn; and
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(4) Low when character key and each of the cursor control keys are pressed
alone.

If any of these levels are incorrect, replace AlS.

k. For I/L, check that A15-43, I/L is low after I/L has been keyed, and high after

a character has been keyed. If not, replace AlS.

1. For D/L, check that A15-16, D/L, is high after D/L has been keyed, and low
after a character has been keyed. If not, replace Al5, Al6, or B1S.

m. For HOME, check that A15-19, HOME, is high after HOME has been keyed, and low

after a character has been keyed. If not, replace AlS.

n. For cursor-left, check that A15-55, X-LEFT/KB, and B15-25, X-LEFT, are both
high after cursor-left has been keyed, and low after a character has been keyed.
If not, replace Al5 or BI1S5.

o. For cursor-right, check that A15-26, X-RIGHT, is high after cursor-right has

been keyed, and low after a character has been keyed. If not, replace AlS.

p. For cursor-up, check that Al15-27, Y-UP, is high after curéor—up has been

keyed, and low after a character has been keyed. If not, replace AlS.

q. For cursor-down, check that A15-56, Y-DOWN + CR, is high after cursor-down has
been keyed, and low after a character (other than CR) has been keyed, then high
again after CR has been keyed, and finally low again after any other character has

been keyed. If not, replace AL5 or Al6.

r. For TAB, check that Al15-30, TAB, is high after TAB has been keyed, and low

after a character has been keyed. If not, replace AlS5.

If all function key checks are normal, the trouble is not in the keyboard input

logic. Remove the tape from A15-60 and reinstall AlS,.

5.3.7.4 Troubleshooting Display Refresh and Video Output Logic. When a synchro-

nized sweep raster is present, but neither cursor nor characters can be obtained,
and the display remains complete blank when A9-TP1l is temporarily grounded, then

either the display refresh logic is not cycling, the video output logic is unable
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to deliver video, or the TV monitor group is unable to display video. Proceed as

follows:

Step 1. The skip refresh flip-flops on All can prevent the display refresh logic
from cycling. Extend All and check that SKIP REFRESH CYCLE at Al1-11 is low and
that SKIP REFRESH CYCLE at A11-9 is high. If so, reinstall All and proceed with

step 2. If levels are incorrect:
a. If A11-9 is open, replace All.

b. If Al1-9 is low, ground Al11-5 (SET SKIP REFRESH FF) and strike a character
key. If Al11-9 is then low and Al1l-11 is high, replace Al2 or A6.

~¢c. If Al11-9 is still low, remove ground from All-5, tape off A11-9, and check
that B9-56 is open. If so, replace All. If not, the trouble is a short
circuit on B8, BY9 or Bll. Remove the tape from Al11-9 and replace those
boards one at a time until A11-9 is high.

Step 2. Extend A7 with pin 28 of extender board taped off. Ground A7-53 (CURSOR
OUTPUT) and check that sweep raster brightens momentarily then fades to blank.

(A ground at A7-53 produces "foreground" brightness.) If so, cursor video can be
delivered and TV monitor is able to display video; remove the ground from A7-53
and proceed with step 3. If not, continue as follows:

a. Remove the ground from A7-53 and check dc voltage at A7-53. If high,
continue with item b. If low, replace B10; and if still low, replace A7.

b. Check MONITOR VIDEO at A7-60. The dc voltage should be more than 3 volts
higher when A7-53 is grounded than when not grounded. If so, replace A8
or BS9. If not, replace A7.

Step 3. Ground A7-29 (UNDERLINE GATE) and check that sweep raster again brightens
momentarily and then fades to blank. (A ground at A7-29 produces '"background"
brightness.) If so, proceed with step 4. If not, replace A7.

Step 4. Tape off three additional pins of the extender board: pin 56 (EOT FM MEM),
pin 47 ("A'" DATA REG BIT 6), and pin 17 ("A'" DATA REG BIT 7). Then ground A7-28
(VTEEEFﬁKTK) and check that the display consists of the 27 solid character lines.

If so, proceed with step 5. If not, ground A5-23 if the solid character lines are
present but at background brightness. If the lines then brighten to foreground
brightness, refer to paragraph 5.3.7.3.2, steps 3, 4 and 5. If the character lines
are not present, or if they remain at background brightness when A5-23 is grounded,

replace A7, Alternate possibility: A10. Remove all grounds and taped pins.
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Step 5. If the above requirements have been met, video output logic is operating
satisfactorily and TV monitor is able to display video. Remdve the jumpers and
tape from the extender board. If the trouble remains, replace boards in the fol-
lowing order: B9, A8, Al0, B13, AS.

5.3.7.5 Troﬁbleshooting Character Generator Logic. When the character generator

logic is suspected, proceed to the steps that follow. This procedure assumes that
there are, or have been, characters (and/or cursor) in the display, or that the
video check of paragraph 5.3.7.4 has provided evidence that the display refresh
logic is cycling, that the video output logic is capable of delivering video to TV

monitor, and that the TV monitor is capable of displaying video.

Step 1. Remove A5 and insert an extender board in its place, but do not insert A5

into the extender board receptacle. Then proceed with steps 2 through 6, before
checking the individual characters in question. For each character, ASCII charac-
ter code bits are simulated by open circuits (for 1) or clip-lead grounds (for 0)
at the extender board pin listed in table 5-14, using pin 1 or pin 31 as the ground

point.

Table 5-14. Test Points for Simulating Character Codes

Character Code Bit Extender Board Pin
"A'" DATA REG BIT 7 42

"A'" DATA REG BIT 6 30

"A" DATA REG BIT 5 28

"A'" DATA REG BIT 4 19

"A'" DATA REG BIT 3 17

"A" DATA REG BIT 2

"A'" DATA REG BIT 1 4

Step 2. Check that, with A5 removed, the diéplay is blank except for cursor, and
that all seven bits listed in table 5-14 are open. If display is correct, proceed

with step 3. If display is incorrect, proceed as follows:

a. If any of the seven bits is low, the trouble is a short circuit on one of
the boards connected to that bit. Replace the corresponding boards one at
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a time until the pin is high: for bit 7, replace A7, Al2, or Al6; for
bit 6, replace A7, A9, Al2, or Al6; for any of the other five bits,
replace A9, Al2, or Al6.

b. If the display is filled with any character other than the transmit symbol,
replace A7 or A9.

c.' If the display is filled with the transmit symbol, replace A12 or B8.
Alternate possibility: B9.

Step 3. Ground bit 7 (extender board pin 41) and check that the display is filled

with "?". If display is correct, proceed with step 4. If display is incorrect,
proceed as follows:
a. If the display is filled with any character other than '"?'", replace A9.
b. If the display remains blank, leave extender board pin 42 grounded and

ground extender board pin 23 (FG). If the display is then filled with "?",
replace A7; otherwise replace A9 or A7.

Step 4. With extender board pin 42 grounded, ground extender board pin 23 (FG) and

check that the display of "?" increases in intensity (background to foreground).
If display is correct, remove both grounds and proceed with step 5. If display is

incorrect, proceed as follows:

a. vathe display goes blank when extender board pin 23 is grounded, replace
A7. -

b. If the intensity does not increase when extender board pin 23 is grounded,
replace A7.

Step 5. Ground extender board pin 3 and check that the display is filled with "<"
(left-arrow); then, with pin 30 grounded, ground each of the extender pins listed
below one at a time and check that the display is filled with the corresponding

character. If not, replace A9. If indications are correct, proceed to step 6.

Pin 28 for letter '"O"

Pin 19 for "W"

Pin 17 for "[" (left-bracket)
Pin 7 for "]" (right-bracket)

Pin 4 for '"4" (up-arrow)

Step 6. Remove ground from extender board pin 3, ground all five pins listed in
step 5, and check that the display is filled with the EOT symbol. If not, replace
A12 or B8. Alternate possibilities: A7 or A9.
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Step 7. For each character in question, other than those checked in steps 4, 5

and 6, simulate the corresponding ASCII character code bits by grounds (for each 0)
at the pins listed in table 5-14. If any simulated character code fills the dis-
play with the wrong character, or with blanks, replace A9. If the display is
filled with the proper character in every case, the trouble is not in the character

generator logic; remove the grounding jumpers and either reinstall or replace AS.

5.4 ADJUSTMENTS
5.4.1 TV MONITOR ADJUSTMENTS (figure 5-2)

The TV monitor is adjusted at the factory for best overall video quality, and
normally requires adjustment only when critical components or circuits are replaced.
When the CRT is replaced, the magnetic deflection yoke, magnetic centering tabs,

and shield must be realigned (see paragraph 5.5.4.2). Misalignment of these
elements can cause the video display to be noticeably off-center, tilted, distorted,

or out of focus.

As shown in figure 5-2, there are six adjustments on the TV monitor board located
above the CRT. These adjustments control display focus and brightness, display
size, vertical sync, and vertical linearity. To verify the correct settings of

these adjustments, proceed as follows:

~
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Figure 5-2. Monitor Control Board Adjustments
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1. Turn on the terminal and allow three minutes for warm-up.
2. Strike SCLEAR to clear the display and home the cursor.

3. Enter a full screen of "#" symbols by simultaneously pressing and holding
the REPEAT, TAB, SHIFT, and "#'" keys.

4. Set the CONTRAST control on the front of the VDT to a mid-range setting.
Then adjust BRT potentiometer R102 for best character contrast, such that
the raster is just extinguished, and there is good foreground/background
contrast without noticeable character blooming.

5. Adjust FOC control R107 for best overall focus of video data for the area
between the center and upper left of the display.

6. Adjust WIDTH control L101 for a display width of 9 inches.

7. Adjust HEIGHT control R124 for a display height of 6 inches.

8. Adjust V LIN control R121 for best vertical linearity.

9. Connect a test jumper from B13TP8 (vertical drive) to ground.

10.. Adjust V.FR control R116 until picture rolls up slowly.

11. Disconnect the jumper connection made in step 8. The raster should be

locked in without any rolling effect. Repeat steps 7 and 8, and readjust
if necessary.

5.4.2 POWER SUPPLY ADJUSTMENTS- (figure 5-3)

The power supply voltages are adjusted at the factory, and normally require
readjustment only when the power supply board, or a component on this board, is
replaced. The eight potentiometer adjustments are shown in figure 5-3. Proceed as

follows:

Step 1. Set POWER switch to ON, and allow a three-minute warm-up period.

Step 2. Referring to table 5-15, check each of the power supply voltages with a

digital voltmeter, and adjust the corresponding voltage potentiometer if voltage

is out of tolerance.

Step 3. Connect the digital voltmeter to the +5 Logic test point, and turn current
limiting potentiometer R22 counterclockwise until a slight dip in the voltage
occurs. Then turn the potentiometer clockwise until the voltage stabilizes, and
continue turning clockwise one full turn from this point. Recheck that +5 Logic
voltage is still within the tolerance given in table 5-15, and readjust R58 if
necessary.
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Figure 5-3. Power Supply Adjustments
Table 5-15. Power Supply Voltage Adjustments
Test Point Voltage Voltage Adjustment
+5 Logic + 5.0 £0.25 R58
+15 MEM +13.0 20.67 R23
+15 MON +15.0 *0.75 R57
+12 Volts - +12.6 *1.26 R28
-12 Volts -12.6 *1.26 R35
- 5 Volts - 5.0 £0.25 None (adjust with R35)
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Step 4. To s

Terminal

et the current limits for the +15 MEM and +15 MON supplies, refer to

table 5-16, and proceed as follows:

a. Set P

the supply being adjusted.

(case

b. With
the t
conne
leave
the t
conta

c. Set P
point
other
MORE
curre

d. If cu
" the s
Conti
corre

and d

OWER switch to OFF, and remove the fuse indicated in table 5-16 for
On the power supply board, ground the collector
) of the shutdown transistor indicated in table 5-16.

the meter set to the 10-amp scale, connect the + lead of the meter to
op of the fuse holder, and leave the other lead disconnected. Also,
ct a lead to the output test point for the supply being adjusted, and
the other end of this lead disconnected. Be sure that the ends of
wo unconnected leads are insulated, and that neither lead is making
ct with the unit.

OWER switch to ON. Ground the lead connected to the output test

, and, at the same instant, connect the loose multimeter lead to the
side of the fuse holder. DO NOT GROUND THE OUTPUT TEST POINT FOR

THAN 5 SECONDS. While the'output test point is grounded, read the

nt (in amperes) on the meter.

rrent read in step c¢ is not the value indicated in table 5-16, shift
etting of the current limiting pot slightly, and repeat step c.

nue this process until the correct current value is obtained. When
ct current reading is obtained, turn power off, replace the fuse,
isconnect all test leads.

Table 5-16. Current Limiting Adjustments

Shutdown .  Current Current
Voltage Transistor Fuse Limiting Limit
Potentiometer (amps)
+15 MEM Q6 F2 R24 5.6
+15 MON Q7 F3 R26 2.6

5.4.3 MEMORY

Memory thresh
not require r
checkout and

is required,

+0.05 volt.

Step 1. Set

minute warm-u

THRESHOLD ADJUSTMENT

old adjustment A4R4 is adjusted at the factory, and should normally
eadjustment except when board A4 is replaced, or when directed in the
troubleshooting procedures. For this procedure, a digital voltmeter
since the memory threshold voltage must be set to a tolerance of

To perform the adjustment, proceed as follows:

POWER switch to ON, and set MODE switch to BATCH. Allow a three-

p period.
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Step 2. Without extending board Al, connect the digital voltmeter between pin XAl-
60 (+) and XA1-30 (-).
NOTE
Do not permit the memory threshold voltage

to swing outside the range from +1.4 volts
to +2.2 volts during the steps that follow.

Step 3. Momentarily press the TAB, REPEAT, and "SQ" keys as a group to write "
into every memory location. If the memory threshold voltage is satisfactory for
", every "." will be retained in memory and the display will be filled with "".
If not, the ".'" in some or all locations will be dropped, and different characters
or blanks will be displayed at the corresponding positions. Adjust A4R4 for a
reading of 1.85 #0.05vdc on the digital voltmeter.

Step 4. Press HOME and repeatedly strike I/L until three lines of data remain,
noting that no characters change during the line insertion. Then repeatedly strike
D/L until three lines of data remain at top of display, noting no characters have

changed.

Step 5. Repeat steps 3 and 4 for characters '"J'", "K', "L", "N", "O", "Q", and "W'.
Adjust potentiometer on A4R4 for a reading within the threshold range given in

step 3 such that all characters are displayed correctly.

5.5 REMOVAL AND REPLACEMENT (table 5-17)

The subparagraphs that follow contain removal and replacement procedures for items
where the procedure is not obvious. The removal and replacement procedures are
listed in table 5-17.

Table 5-17. Removal and Replacement Procedures

Assembly or Part Paragraph No.
Display Unit Housing 5.5.1
Logic Rack 5.5.2
TV Monitor Cage/Fan Assembly 5.5;3
CRT and Shield 5.5.4
CRT Deflection and Control Board (Monitor Board)- 5.5.5
Keyboard 5.5.6
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WARNING

All removal and replacement actions should
be performed with the POWER switch set to
OFF, and with the power plug disconnected.

5.5.1 DISPLAY UNIT HOUSING

5.5.1.1 Removal. The housing is attached to the chassis by eight screws along the
bottom edges of left and right sides only. To remove the housing, remove and
retain the four screws on each side, close the control cover and then carefully
1ift the housing straight upward high enough to clear the topé of the CRT mask,

monitor cage/fan assembly and logic rack.

5.5.1.2 Installation. At the rear of the display unit, make certain that the
power cord and modem cable are clear of the chassis and that the internal cabling
is pushed inward far enough so that it will not be caught by the edges of the

housing. Then install the housing as follows:

Step 1. Raise and center the housing above the chassis and, with the control cover
closed, begin lowering the housing into position. While lowering, guide the
housing to prevent its front edge or the control cover hardware from scratching or
catching on the CRT mask; and in the final few inches make certain that the
control cover hardware and rear housing cutout are properly aligned with the front

control panel and the rear cabling panel, respectively.

Step 2. Align screw holes along bottom left and right edges of housing with
corresponding tapped holes in chassis, and secure the housing with the eight screws

retained during removal.

5.5.2 LOGIC RACK

The logic rack is not a replaceable assembly, and removal should not be attempted.
The rack-to-chassis wiring is cabled vertically along the inner rear edge so that
rack can be pivoted outward along that edge for access to the pins and wiring of
board receptacles, but such access is not usually required during servicing. When
a board pin must be probed, the recommended method is to extend the board and probe
pin on the extender board. All board test points are accessible at the exposed

side of the rack, and the boards are removed and inserted from that side.
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5.5.2.1 Board Removal. The boards in the rack are supported along their sides in

guide slots formed by the edges of the ventilating holes in the vertical rack
members and are secured in the rack by receptacle contact pressure. To remove any
" board other than the memory sandwich (covered in paragraph 5.5.2.4), always use a
board extractor or a hook-type board puller for the initial pull necessary to free
the board from its receptacle. Never pull a board by its test points or with any
finger or tool grip on its conductor pattern or parts. Also, when using a hook-
type puller, insert the hook or hooks through the bottom side so that the board
will not fall off when free, and take care to limit the pulling distance to avoid

"throwing'" the board.

5.5.2.2 Board Insertion. Proper circuit board orientation is component-side-up in

the front half of the rack (the "A" row) and solder-side-up in the rear half ("'B"

row). This orientation is enforced by an off-center keying blade in each receptacle
and a corresponding keying notch in the pin edge of each board. However, the off-
centering is the same for all boards, and there is no provision against inadvertent
installation of boards in the wrong positions. Therefore, before installing a
board, always make certain that it is the proper board for the intended position.

To install the board, simply position the board in its guide slots with the proper

side up, slide it straight inward, and then press it fully into its receptacle.

5.5.2.3 Use of Extender Boards. The recommended extender boards have the same

orientation keying provisions as the circuit boards, and are installed in the same
way. In this case, the orientation is enforced so that the test point numbering on
the extender boards (low numbers 1 to 30 on one side, high numbers 31 to 60 on the
other) will always match the pin numbering of the circuits. Proper orientation is
low-numbers-up in the "A" row and high-numbers-up in the "B'" row. Insert the cir-
cuit board into the extender board receptacle only after (not before) installing
the extender board. Any attempt to install the circuit board and extender board

as an assembly can bend the circuit board and/or tilt it in the extender board

receptacle, thus damaging either the circuit board or the extender board receptacle.

5.5.2.4 Replacement of Memory Core Boards. The memory sandwich formed by the

permanent assembly of memory core boards B3 and B4 will not operate normally when
extended and should not be removed for any purpose other than replacement. When

replacement is necessary, the pulling forces during removal, and the insertion
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pressures during installation, must be substantially equal on both boards to avoid
distorting and damaging the assembly. The boards have ﬁulling holes in their
outer corners, but it is difficult to apply equal pulling forces at all four holes
unless a special four-hook puller is hand-made for the purpose. A safe alternate
method is to work the assembly free from both receptacles by hand: first remove
boards from above and below the assembly to gain hand clearance; theh grasp the
assembly by hand, applying pressure only on and around the assembly screw-heads"
(internal board spacersj, and pull outward and alternately side-to-side until both
boards are free from their receptacles. When installing the replacement assembly,

press equally on both boards to insert them fully into their receptacles.

5.5.2.5 Pivoting the Logic Rack. The logic rack is secured to the chassis by four

screws -- two through each end of its bottom plate -- and is spaced from the
adjacent side of the monitor compartment by a bumper screw near the top. The
rack-to-chassis wiring is cabled vertically along the inner rear edge of the rack,
and the rack can be pivoted outward on the mounting screw nearest to the cabled
wiring. However, this should not be attempted unless it is absolutely necessary
to gain access to the receptacle pins and wiring, because when secured by only a
single screw (loosened for pivoting), the rack is vulnerable to damage from care-
lessly applied probing or board pulling and insertion forces. The procedure is as
follows:

1. Remove the outer rear mounting screw, and loosen the inner rear screw
slightly (a quarter to half a turn) to serve as a pivot.

2. Position the unit so that the rack will not overhang the edge of the desk
or work table when pivoted outward.

3. Loosen two top bracket screws, but do not remove.

4. At front of rack, remove the two front mounting screws and swing'%he rack
outward only far enough for the desired access. Block up the front end of
the bottom plate to support the overhanging weight. Note that the logic
rack near the connector area is not protected if it is swung too far
inward, unless two top bracket screws are secure.

5. As soon as access to the receptacle pins and wiring is no longer necessary,
slowly pivot the rack back into position and install, but do not fully
tighten, the two front mounting screws. The two top rack brackets must
first be aligned.

6. Align the rear end of the rack and the bracket assembly, and install the

outer rear mounting screw. Then tighten all four mounting screws, plus
two top bracket screws.
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5.5.3 TV MONITOR CAGE/FAN ASSEMBLY

The TV monitor cage including the fan housing, can be removed from the system base
plate and the logic rack (spacer brackets) fairly easily. The cage is flexible
enough so that its feet can be spread slightly to facilitate lifting the cage up

and over the power supply.

5.5.3.1 Removal Procedure.

1. With power shut down, remove ac plug from outlet. Disconnect two fan wires
from fan lugs. Note that one fan wire is "hot' when the ac plug is plugged
in. '

2. Loosen two logic rack bracket screws at top. Loosen logic rack mounting
screws (four). Remove two front and right rear screws only. Swing logic
rack outward only so far that right-hand TV monitor cage mounting screws
are accessible.

3. Remove six cage mounting screws.

4, Remove 10-pin edge connector from top monitor PC board.

5. Carefully grasp bottom portion of cage at left and right sides, pulling up
and slightly outward so that cage will clear power supply harness and

components. Do not place cage (including CRT) on any surface with the CRT
facing down. The tube surface can be easily scratched or damaged.

5.5.3.2 Installation Procedure.

1. Reinstall monitor cage/fan assembly by carefully lowering it (with slight
outward pull) over baseplate power supply harness, etc. Position cage
feet so that screw holes are lined up with base plate. Install six
mounting screws, align two top logic rack brackets, and install logic rack
screws (three). Tighten all screws when aligned.

2. Reconnect two fan wires tc fan lugs. Install 10-pin edge connector to
monitor PC board.

3. Install ac power plug.

5.5.4 CRT AND SHIELD

The CRT or shield is removed and installed from the front of the display unit. The
CRT is supported and secured at the front by four screws, one at each corner of its
face flange, accessible when the CRT mask is removed. The deflection yoke is
clamped in position on the neck of the CRT and connected to the deflection and

control board by separate horizontal and vertical plug-in connections. The
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Mu-metal magnetic shield is supported and padded against the bell of the CRT by
four foam-polyurethane padding strips, and is held forward against the bell by the
combination of two tension springs hooked on the side-plates of the monitor com-
partment and forward pressure from the fan motor support at the rear. Note exactly
how yoke plugs are mounted and yoke is rotated. In some units the yoke plug pins

have been reversed and yoke rotated for best display linearity/focus.

5.5.4.1 Removal.

1. Unplug the keyboard, remove its cable from underneath the display unit, and
lay it aside. Then move the display unit back or turn it to one side so
that the CRT can be placed face down immediately in front of the display
unit. Disconnect CRT connector at rear of CRT tube and two sets of yoke
plugs from monitor PC board. Be sure that these yoke wires are loosened
from CRT harness.

2. Loosen or remove and retain the four screws which secure the CRT mask at
its left and right sides, two screws on each side. Then pull the mask
straight off and place it face down in front of the display unit as a
cradle for the CRT after step 6, below.

3. Unclip the high-voltage wire from the CRT anode terminal and momentarily
ground the terminal.

4. Unhook and retain the two Mu-metal shield tension springs. (Note how they
are hooked to cage.)

5. Remove and retain two screws from diagonally opposite corners of the CRT
face flange. (In early production models, note that two vertical support
brackets under CRT have to be loosened.)

6. Hold up the weight of the CRT by the bottom edge of the face flange and
remove and retain the two screws from the other two corners of the flange.
Then, handling the CRT only by its face flange and bell, carefully withdraw
it from the display unit: straight outward at first, until the neck and
socket are clear of the Mu-metal shield; then downward, tilting it to an
angle which maintains slack in deflection yoke wiring, until the bottom
edge of the face flange is resting in the previously positioned mask.

7. Keeping the CRT at an angle which provides wiring slack, loosen yoke wires
for best slack. Then stand the CRT face down in the mask and move both
aside to a safe area.

8. Remove the Mu-metal shield from the top of the power supply assembly and
lay it aside.

9. Note the position of the deflection yoke with respect to the sides of the
CRT bell for reference during installation. Then. loosen the deflection
yoke clamp screw and slide the yoke off the neck of the CRT. Note exact
position of metallized sleeve under yoke which is required for horizontal
linearity control.
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5.5.4.2 Installation and Alignment. All steps of the following procedure are to

be performed when the CRT or the deflection yoke is being replaced. However, if

the CRT has been removed merely for the removal of the shield and adjustment,

replacement of yoke, perform only steps 1, 3, 11, 12, 13 and 14.
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Stand the CRT face down in the CRT mask immediately in front of the'dispiay
unit, with the anode terminal facing away from the display unit.

Slide the deflection yoke on the neck of the CRT down against the bell,
rotating it to the position noted during removal (with ''top'" on the same
side as the anode terminal). Then lightly tighten the clamp screw: enough
to prevent radial motion of the yoke, but not enough to prevent manual
rotation. The final clamped position will be determined during the tilt
and centering adjustments of step 7. Check that metallized horizontal
linearity sleeve is in proper position, as during removal.

Handling the CRT only by its face flange and bell, tilt it toward the
display unit to an angle at which the socket can be installed and the
deflection yoke plugs can be guided toward the bottom rear of the monitor
board. For the deflection yoke, insert vertical connector P102 (green and
yellow wires) and horizontal connector P106 (red and blue wires) into the
correspondingly labeled receptacles on the deflection and control board,
with each plug '"pointed'" in the direction stencilled around its receptacle
unless plugs were previously installed backward as described in paragraph
5.5.4.

NOTE
The Mu-metal CRT shield is not installed until
after the tilt and centering of the display have
been checked and any necessary corrections made.

Lift the CRT by its face flange and carefully position it in the display
unit. Align the holes at the corners of the face flange, and loosely
install (at two diagonally opposite corners) two of the screws retained
during removal.

Clip the high-voltage wire into the anode terminal and connect the CRT
connector.

Plug in ac plug and keyboard, set mode switch to BATCH, and set the POWER
switch to ON. Then, when the CRT has warmed up enough to produce a display,
fill the display with a visible character and check the tilt and centering
of the display. To fill the display, press tha TAB and RPT keys together
with a character key. Allow CRT to warm up for at least one minute.

First correct the off-centering, if any, by rotating one or both of the two
centering magnets in the deflection yoke, disregarding any additional tilt
that may result. Then correct the tilt, if any, by rotating the deflection
yoke, keeping it firmly against the CRT bell. Repeat the centering and
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10.

11.

12.

13.

14.

tilt adjustments alternately until the display is tilt-free, centered
within #1/8-inch from side to side, and centered within *1/8-inch from top
to bottom. Then tighten the deflection yoke clamp screw enough to prevent
rotation.

Adjust the CRT focus and vertical frequency (V.FR), as directed in para-
graph 5.4.1. If these adjustments affect the apparent centering of the

display, loosen the deflection yoke clamp screw and repeat the centering
and tilt corrections of step 7. Then set the POWER switch to OFF.

Unclip the high-voltage wire from the CRT anode terminal, and momentarily
ground the anode terminal.

Hold up the weight of the CRT by the bottom edge of the face flange and
remove the two corner screws loosely installed in step 4. Then, handling
the CRT only by its face flange and bell, withdraw and lower it to rest in
the mask, holding it at an angle which does not strain the socket and
deflection yoke wiring. Guide the yoke wires through the shield toward
the rear.

Position the Mu-metal CRT shield on the top of the logic power supply
assembly, funnel end forward, with the four foam-polyurethane padding ,
strips at the top, bottom, left, and right, to contact the corresponding
surfaces of the CRT bell,

Lift the CRT by its face flange, align the neck and socket to enter the
Mu-metal shield without touching, and start the CRT into position, watching
to make certain that the padded funnel end of the Mu-metal shield contacts
the bell of the CRT properly before pressing the CRT face flange into
position. Align the holes at the four corners of the face flange and
install the four screws retained during removal. For early production
models fitted with vertical CRT support brackets and spacers, align
brackets during CRT installation, and tighten all screws securely.

Clip the high-voltage wire into the CRT anode terminal, and hook in the

two Mu-metal shield tension springs retained during removal. Install two
yoke plugs onto PC board as required and harness all CRT wires to avoid fan
blades.

Position the CRT mask on its mounting brackets, hold the mask firmly
against the face of the CRT, and install and tighten the four attaching
screws retained during removal.

5.5.5 CRT DEFLECTION AND CONTROL BOARD

The CRT deflection and control board (monitor board) is secured via four nylon pins

and is interconnected by a set of molex plugs.
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5.5.5.1 Removal.

1. Disconnect all molex plugs from PC board. Record all plug numbers and
color codes.

2. Disconnect 10-pin edge connector from board.
3. Squeéze board up and over four nylon mounting plugs.

4. Remove CRT connector.

5.5.5.2 1Installation.

1. Place PC board over four nylon pins with connector edge facing rear. Press
down and pop in. Connect CRT connector.

2. Connect all plugs to board per schematic.

3. Connect 10-pin edge connector (check key).

5.5.6 KEYBOARD

The top housing (cover) hooks under the bottom housing at the front and is secured
by four screws at the rear. When these screws are removed, the top housing can be
tilted up slightly at the rear, pulled forward to unhook at the front, and then
lifted off. The keyboard subassembly is secured by screws and must be aligned so
that none of the keys will jam in any of the top housing cutouts after the top

housing is installed and its three attaching screws fully tightened.

5.6 CLEANING AND CHECKING CONNECTIONS

The VDT is no more difficult to care for than a conventional electric typewriter.
Keep it clean, keep its connectors plugged in, and keep its immediate area clear of-
stacked papers, books, and other items that might interfere with free air circula-

tion.

5.6.1 CLEANING

Wipe or brush off dust, lint, smudges, etc., whenever they become noticeable, being
careful not to wipe or brush them into the keyboard through the spaces between and
around the keys. For wiping, use a soft clean dust cloth or a facial tissue, and

be careful not to scratch the display face plate by hard rubbing. For stubborn
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accumulations, dampen the cloth or tissue slightly, but only with plain water or a
cleaning fluid suitable (safe) for use on plastic and painted surfaces, such as one
of the commercially available anti-static cleaning fluids. The cloth or tissue

should not be wet, just damp, so that it will pick up dust or dirt.

The occasional light cleaning described above will not always preventvthe gradual
accumulation of a coating of varnish-like dirt, particularly on the keytops, and a
more thorough cleaning will usually be necessary about once a month. For this
cleaning, wipe all surfaces with the anti-static cleaning fluid, and use a succes-
sion of soft cloths or facial tissues. As each cloth or tissue becomes dirty, dis-
card it and continue with a clean one. Use enough fluid to moisten each cloth or
tissue thoroughly, so that very little wiping pressure will be needed, but not
enough to allow dripping under the wiping pressure. After cleaning each surface,
wipe off the fluid and dissolved dirt with a dry cloth or tissue. Pay particular
attention to the display unit face plate, where any residual dirt film will later
be visible in front of the display, and to the keytops on the keyboard, which

receive the largest deposits of dirt.

5.6.2 CHECKING CONNECTIONS

The performance of the unit depends on four plug-and-socket connections (more than

four if the optional accessories are provided) as follows:

The keyboard cable plug in its socket on the rear of the display unit;

a.
b. The modem cable plug in the corresponding socket on the modem;

(¢]

The power cord plug in a grounded wall outlet;

o

The modem power cord plug in a wall outlet; and

e. The plugs on the ends of the optional accessory cable, if provided - one
plug in the accessory socket on the rear of the display unit, and the
others in the sockets on the hard copier (if provided) and the tape
cassette unit (if provided).

These connections should be checked whenever the unit seems to be operating
abnormally, whenever it has been moved for cleaning, and whenever it has been moved
and reinstalled in a new location. Make certain that each plug is fully inserted
straight into its socket. Also make certain that the cables are not caught under

the feet or edges of any units and that they are draped neatly, with no tangles,

sharp bends, or kinks that might strain their internal wires or outer insulation.
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