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INTRODUCTION 1
GENERAL DESCRIPTION

SECTION 1
INTRODUCTION

This technical manual describes the Model 780 printer, manufactured by
Centronics Data Computer Corporation. The manual provides a general
description of the printer, followed by a detailed theory of operation and
spare parts information enabling field engineering personnel to service the
printer. The manual is aimed at subassembly level maintenance.

A separate Operators Manual is published which describes all operator
controls and functions. Special interface information is also covered in

separate manuals. each written for a particular interface.

The manual is subdivided into the following sections.

INTRODUCTION, presents the scope and contents of the
manual and provides the reader with a general description
of the unit.

SECTION 1

SECTION 2 THEORY OF OPERATION, provides a description of each
functional operation in the printer, based on a

subassembly level.

REMOVAIL, REPLACEMENT AND ADJUSTMENT, contains a functional
description; removal/replacement/adjustment procedures

and part numbers for each replaceable subassembly in the
printer.

SECTION 3

SECTION 4 MAINTENANCE, includes preventive maintenance and trouble-
shooting procedures, as well as assembly, schematic and

wiring diagrams of the printer.

APPENDIX A PARALLEL INTERFACE SPECIFICATIONS, contains detailed
information describing the standard interface timing

signals, connectors and other specifications.
1.1 GENERAL DESCRIPTION

The Model 780, illustrated in Figure 1-1, is a 60 character~-per-second,
unidirectional impact printer with an effective throughput of 21 to 90 lines
per minute. The standard unit prints 80 columns at 10 characters per inch
on roll paper up to 9.8 inches (250 mm) wide. The optional tractor feed
allow: the 780 to print 80 columns, also at 10 characters per inch, on
paper up to 12.1 inches (307 mm) wide. For special printing requirements,
the optional pin feed platen unit can be used to print on forms up to 9
inches (229 mm) wide.

1-1 ' Rev. A



GENERAL DESCRIPTION
PRINTER OPERATION

FIGURE 1-1. MODEL 780 PRINTER

Characters are formed by a 5x7 (or optional 9%x7) dot matrix. In
addition to the standard ASCII, a variety of character sets, including
upper/lower case and many national sets give great flexibility in character
formation. The printer will accommodate up to 128 characters. Use of the
optional condensed printing feature, coupled with the standard elongated
character capability, allows printing characters in four different widths.

all the electronics, including logic and driver circuits, and power
supplies are contained on two printed circuit boards. The logic is imple-
mented by custom MOS (medal-oxide semiconductor) LSI (Large Scale Integra-
tion) circuits, thereby minimizing component parts.

1.2 PRINTER OPERATION
The printer contains a line buffer which allows parallel data to be
received at rates up to 75,000 characters per second. Optional interfaces

are available as required by the user. A pbasic block diagram of the Model
780 is shown in Figure 1-2.

Rev. A 1-2



PRINTER OPERATION

TIMING VFU ONTROU AUDIO 00500
FENCE (OPTION}) ANEL ALARM
(OPTION)
CONTROL CARRIAGE MOTION 222{{:&&5
CONTROL
1. PRINT COMMAND SOLENOIDS
DATA (CR OR LAST CHAR.)
INPUT 2. PAPER MOVEMENT PAPER MOTION LINE FEED
(LF, VT, FF) CONTROL SOLENOID
3. SPECIAL FUNCTIONS
(MOTOR CONTROL,
ELONG. CHAR., TIMING
DELETE,ETC.)
LINE CHARACTER WRITE PRINT
BUFFER GENERATOR PULSES HEAD

FIGURE 1-2. BASIC BLOCK DIAGRAM

Basically all printer functions can be grouped into one of three
categories: (1) character printing, (2) paper motion, and (3) special
functions such as automatic motor control, -audio alarm, etc.

1.2.1 Character Printing

In the Model 780, characters are printed by selectively activating
seven print wires, aligned in a vertical column in the print head. As the
print head moves from left to right across the paper, the appropriate print
wires are momentarily activated, driving them against the ribbon, paper and
platen to form the specified dot pattern.

The print commands to the seven print wires are developed by read-only
memories (ROM's). A variety of character sets is obtainable by simply
changing these ROM's. Each character within a ROM is addressed by a 7 or 8
bit character code, and each column within a character is specified by
timing signals internal to the printer.

As shown in Figure 1-3, the print head and ribbon cartridge are
attached to the carriage assembly. By activating either of the two carriage
solenoids, the carriage attaches to a continuously rotating band. Activating
the forward carriage solenoid attaches the carriage to the upper half of the
band and moves the print head in the forward (left to right) direction.
Activating the reverse carriage solenoid attaches the carriage to the lower
half of the band and moves the head in the reverse direction.

-3 : Rev. A



PRINTER OPERATION

20094

PRINT HEAD

CARRIAGE
ASSEMBLY

RIBBON
CARTRIDGE
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DRIVE BAND : e ) C‘
ReVERSE [ , \

SOLENOID 1 G 7 @

FORWARD
SOLENOID

DRIVE MOTOR

FIGURE 1-3. CHARACTER PRINTING/PAPER MOTION
1.2.2 Paper Motion

Paper can be moved manually by pushing in and rotating the platen
" knob, or automatically by any of three paper motion commands: ' line feed,
vertical tab or form feed.

As shown in Figure 1-3, power from the drive motor is applied via a
line feed ¢lutch to the platen and forms handling mechanisms (pinch roller,
tractor drive or pin feed platen) drive gears. Paper is advanced one line
by momentarily activating the paper motion solenoid in the line feed clutch,
allowing the drive gears to rotate and advance the paper one line. When
using the optional tractor drive or pin feed platen with the optional
vertical format unit (VFU), vertical tab and form feed operations are
accomplished by activating the paper motion solenoid until a hole is
detected in the VFU paper tape. Channel 5 of the tape controls vertical
tabs and Channel 7 controls form feeds.

Depending on the machine configuration, if the VFU is not‘used, then

the vertical tab and form feed commands are either ignored and no printer
action occurs, or a line feed operation is performed.

Rev. A 1"4
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PRINTER OPERATION
SPECIFICATIONS SUMMARY

1.2.3 Special Functions

As a standard feature, the Model 780 contains an automatic motor
control which turns off the drive motor when no data is received over a
nine~second interval. The motor is then automatically turned on whenever a
print or paper motion command is detected.

An optional audio alarm is available for alerting the operator of a
special condition. This alarm can be activated remotely via a bell code
(Octal 007) or locally by a paper empty condition.

In addition to printable character codes, the printer also recognizes
certain special control codes. Refer to subsection 2.4.2 for a list of
these control codes and the printer actions performed upon receiving these
codes. .

1.3 SPECIFICATIONS SUMMARY
DATA INPUT

DATA FORMAT . . . -« « « « » 7/8 bit ASCII parallel, TTL levels.

INPUT CODE .« . -« « « - s o 64 character ASCII.

DATA RATE « - - « - « « « « Up to 75,000 characters per second.

BUFFER +« « « -« « « « » » « One line character buffer.

INPUT GATING . . . . . . . Data Strobe is normally gated with
acknowledge of previous character.

PRINTING
PRINTING METHOD . - . . . . Impact, character by character, uni-
directional.
DOT MATRIX . - « - » - o« « 5x7, optional 9x7.

PRINT FORMAT . « . « « « « 10 characters per inch standard. 12, 15
and 16.5 characters per inch optional.

PRINT RATE . . « - = » « . 60 characters per second.

NUMBER OF COPIES . . . . . Prints original and one carbon copy.
(With optional tractor drive, prints
original and up to four carbon copies).

CHARACTER SET « . - « « . . Standard 64 character ASCII. Optional
5x7, 9x7, 64 and 96 and 128 character
sets available.

PAPER ADVANCE

VERTICAL FORMAT . «_ . » « . 6 lines per inch.

PAPER ENTRY « « - . « «. « - Rear Paper Feed.

AUTO LINE FEED . . - . . . Automatic line feed on carriage return.
Disable by option.

PAPER FEED . . - . . . . . Standard: Pinch Roller; 9.8 inches/250 mm

wide paper.

Optional: Tractor Drive; 12.1 inches/307mm
maximum width.
10.2 inches/259 mm maximum
print width.
Pin Feed Platen; 9 inches/229 mm
maximum paper width.

1-5 ; Rev. A



SPECIFICATIONS SUMMARY

Select and Override.
single Line Feed.
Double Line Feed.

Top of Form.

Alternate Print.

Power, Select and Alert.

CONTROLS/ INDICATORS
SWITCHES =« o o o o o o o o Standard:
Optional:
INDICATORS ¢ o o o o o o o Standard:
Optional:

MANUAL CONTROLS ¢ ¢ o o o o
Knob.

Elapsed Time Indicator.
Audio Alarm.

Forms Thickness, Paper Positioning

PHYSICAL/ENVIRONMENTAL/ELECTRICAL

HEIGHT ¢ o ¢ ¢ o o o o o o
DEPTH « o o o o o o o o o &
WIDTH « ¢ o o o o ¢ o o o o

TEMPERATURE . « « « s « o « Operating:
Storage:

HUMIDITY =« o o « « o o o o Operating:
Storage:

INPUT VOLTAGE ¢ o o o o o o
nominal.

8 inches (203 mm).
19.5 inches (495 mm).
19.8 inches (503 mm).

40° to 100°F
(4.4° to 37.7°C)
=352 to 160°F
(-37.2° to 71.1°C)
20% to 90%

(No condensation)
5% to 90%

(No condensation)

50/60 Hz, 115/230 VAC; +10%/-15% of

Multitap transformer (100, 110, 115,
120, 200, 220, 230, 240 VAC).

Rev. A 1-6
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INTRODUCTION, THEORY OF OPERATION

SECTION 2
THEORY OF OPERATION

2.1 INTRODUCTION

This section contains a description of each major function performed
by the Model 780 printer electronics. The section is organized as follows:

Block Diagram Discussion
Initializing the Printer
Data Input

Character Printing

Carriage and Ribbon Movement
Paper Motion

Special Functions

Power Supplies

e e & & ° o ®
O OO WN

NN DNDNDNDDNDND

Each function is discussed at a subassembly level, supplemented with
block diagrams showing signal flow between major subassemblies and the
connector/pin locations of each signal. Figure 2-1 is a simplified block
diagram of the overall printer electronics.

e —— T ——— CCrm— R —— —— o, st S o 0 S ot e (O CACN " e G o e s St e o G 10224
7780 ELECTRONICS BOARD _-i 8o oriven =
POWER =
| | DRIVERS
| MEMORY cranacren | 1!
181787 GENERATOR CG1-CG7 L1-L7 PRINT HEAD
(RAM)
| (ROM) T 1 T SOLENOIDS
| | |
1 | AO.A7 | ] |
Pl P! |
PARALLEL DATA INPUT (DS1.058) DCW TIMING | | |
i INPUT CLKTBZ § print | ¢
INTERFACE | INPUT PRIME,DATA STROBE CONTROL ADDRESS CONTROL L_HEAD MOTION (CIP.CIR) | 1 _N ' CARRIAGE
CONNECTOR K (2009 LSl [ kTg1 | COUNTER (2010 LSI | T 'l/ | ACTIVATOR
[ CHIP) s St TR [ i SOLENOIDS
Lo__s ACKNOWLEDGE,BUSY, Acive s | COMMAND ] ] l
H m (OMC) |
[ STROBE | |
| I DLYSTB | I |
| CONTROL STROBE : | l
| BLOCK CONTROL i |
| Iy
- 0
I PAPER MOTION | | LN 1 PAPER
DRIVE
L g A T b Sl
[ ooy AR LYV okl SRS (puunpiourysys SR [ Sy SO
VFU
SPEAKER OPERATOR MARGIN VIDEO
TAPE READER -
1 5 o oaal {(OPTIONAL) PANEL &L/g:;glucg)rs PRINT INDICATOR

Encl o t" N lae

e Pt din by

FIGURE 2-1. SIMPLIFIED BLOCK DIAGRAM, 780 ELECTRONICS

NOTE
THE NOTATION (N) AFTER A SIGNAL MNEMONIC IS USED TO INDICATE THE "NOT"
OR INVERSE FUNCTION OF THE SIGNAL. FOR EXAMPLE: CIP(N) IS THE NOT

FUNCTION OF THE CIP SIGNAL. THE (N) NOTATION IS EQUIVALENT TO THE BAR
APPEARING OVER A SIGNAL AS SHOWN ON THE SCHEMATIC.
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BLOCK DIAGRAM DISCUSSION

2.2 BLOCK DIAGRAM DISCUSSION (Figure 2-1)

The 780 is a unidirectional printer, whose print head moves right when
printing and left when returning the carriage. The seven print wires in the
print head are selectively activated to form the dot matrix pattern for the
specified character. The print commands to seven print wires (seven high
dot matrix) are developed by the character generator which consists of
read-only-memories (ROM's). Attached to the carriage assembly are the
print head and ribbon cartridge. By activating either of the two carriage
solenoids, the carriage attaches to a continuously rotating fibre band
moving the print head and ribbon cartridge across the paper. The forward
carriage solenoid is activated during the print cycle and the reverse
carriage solenoid is activated to return the carriage.

Paper is advanced one line by momentarily activating the paper drive
solenoid. Paper movement can also be initiated by a vertical tab or form
feed function, which require the optional vertical format unit (VFU) to
terminate paper movement by means of a perforated paper tape.

The 780 printer electronics is contained on two printed circuit
boards. As shown in Figure 2-1, printable data goes from left to right
across the print head, with control of this data coming largely from the
two LSI (Large Scale Integration) chips, the input control chip 2009 and
print control chip 2010. When the printer is first turned on, the printer
"logic is initialized and the printer is in the deselected state. To
receive data, the printer must then be selected by receiving a select code
from the input device or by depressing the select switch on the operator
panel.

If the printer is deselected and not bucy, the input data is loaded

into the printer by the data strobe signal from the input device. The
printer responds with an acknowledge pulse to acknowledge reception of the
data. Printable data, after being inverted by the input gating, is loaded
into the Random Access Memory (RAM), consisting of two 4-bit by 256 maximum
character memories. The address counter generates the eight address inputs
(A0-A7) for the RAM. The RAM can be programmed via the control block for
different storage capacities, allowing the customer to select the appropriate
_column width. Control codes are decoded by the input control chip which
initiates the appropriate action dictated by the control data received.

Printable data will continue to be loaded until the memory is filled
or a carriage return control code is received by the printer. 1In either
case, the printer goes busy and starts the print cycle by activating the
forward carriage solenoid (CIP). This attaches the carriage to the rotating
fibre band, moving the carriage from left to right across the page. The
address counter is clocked (CLKTB2) to address the appropriate location in
memory for the character to be printed. The character is translated by the
character generator (ROM), which generates the impulse signals to drive the
print head solenoids.

At the end of the printed line, the forward solenoid is deactivated
and the reverse solenoid (CIR) is activated to return the carriage to the
left margin. The printer remains busy until the end of the print cycle.

At the end of the last printed line, the paper drive solenoid is momentarily
activated, causing the paper to advance one line.

Rev. A 2-2
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BLOCK DIAGRAM DISCUSSION
INITIALIZING THE PRINTER

When the carriage has returned to the left margin, the reverse solenoid
is deactivated, the busy signal goes away, the acknowledge signal is
generated and the next line of data is taken in.

The left margin indicator signals the logic when the carriage reaches
the extreme left margin of the printer. As the carriage moves, the video
input provides the control for print timing. Holes detected in the paper
tape in the optional VFU terminate paper motion during vertical tab and
form feed operations.

2.3 INITIALIZING THE PRINTER (Figure 2-2)

Before the printer can accept input data, it must first be PRIME'd and
SELECT'ed. The prime operation initializes the printer logic to a ready
state. The select operation, after causing a prime condition (which can be
disabled by jumper option), resets the busy line to the interface connector
and makes the printer able to receive data.

2,3.1 Prime

The PRIME signal, generated by the LSI chip 2010, is generated by any
of the following conditions:

A. Power Turn-On - PWRPRM(N) causes a decoded prime signal DCPRM(N),
which generates a PRIME pulse.

B. Printer Selection - Generates SLCT signal which causes PRIME.
C. End of a Printed Line - CIP(N) goes high causing a PRIME pulse.

D. Upon Receiving A Delete Code (Octal 177) - Generates DCPRM(N)
signal which produces PRIME.

E. Upon Receiving An Input Prime (IP) - Also generates DCPRM(N)
signal to produce PRIME.

In all of the above cases, the high PRIME signal out of the LSI chip
2010 resets the printer logic.

2.3.2 Select

Before the printer can receive data, it must be selected. This can be
done by depressing the SELECT switch on the operator panel or by receiving
an Octal 021 code on the input data lines and a data strobe pulse. The
SELECT lamp on the operator panel is lit when the printer is selected.

The printer is deselected by either depressing the SELECT switch or by
receiving an Octal 023 code on the data lines and a data strobe pulse.
Alternately depressing the SELECT switch alternately selects and deselects
the printer. Note that when power is turned on, the printer initially
appears in a deselect state.
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FIGURE 2-2. INITIALIZING THE PRINTER

2.4 DATA INPUTS (Figure 2-3)

Inputs to the printer consist of seven standard parallel data lines
(DS1-DS7), an optional DS8 line, an active low data strobe (DSTA(N)) input,
and an active low input prime (IP(N)) line. The first seven data lines
represent the 7-bit USASCII code (refer to the operators manual). The
optional eighth bit is used as a control bit either for specifying an
elongated character or for selecting an additional character set. The data
strobe pulse is used to synchronize the input data with the printer elec-
tronics. The prime line is used to initialize the printer electronics.

In response to received data the printer generates an acknowledge
(ACK(N)) pulse to acknowledge reception of a character. If the received
character caused the printer to perform a certain function such as paper
movement, character printing, etc., the printer responds with a BUSY

signal.

A high select (SLCT) at the interface connector indicates the printer
is selected and ready to receive data. The light detect (LD) line indicates
an error condition in which no video signal is detected as the print head
travels across the page. The fault line (FAULT(N)) when low, indicates any
one of the following conditions:

A. Printer is deselected,

B. A paper time-out condition exists,
C. Printer is out of paper,

D. Video signal failure (LD high).

Rev. A 2=4
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DATA INPUTS

2.4.1 Data Input Timing

In general, the data transfer sequence consists of the input device
placing the appropriate code on the data lines to the printer and then
generating a data strobe. The printer, after a slight delay, responds with
an acknowledge pulse. Or if the received data caused a busy condition, the
printer first activates the busy line for the duration of the busy condition
and then responds with an acknowledge pulse.

Refer to Appendix A for timing involved in transferring data, which
does not cause a busy condition, and the timing involved in receiving any
character, which causes a busy condition in the printer.

2.4.2 Function Decoder

In addition to monitoring the input data for the first printable
character, the function decoder monitors the data for special control
codes. The data lines are decoded and if a control code is detected, the
following action occurs: ’

' Octal

Function Code Printer Action

a. Bell 007 If Printer contains optional speaker,
a bell code generates a two-second
tone to alert the operator.

b. Line Feed?* 012 Advances the paper one line.

c. Vertical Tab* 013 Advances the paper until the next hole
in Channel 5 of the VFU paper tape is
reached. Requires optional VFU. If
there is no VFU, the VT code is either
ignored or a line feed is performed.

d. Form Feed* 014 sdvances the paper until the next hole
in Channel 7 of VFU paper tape is reached.
Requires optional VFU. If there is no
VFU, the FF code is either ignored or
a line feed is performed.

e. Carriage 015 Causes the received line of characters

Return to be printed.
f. Elongated 016 Causes all the characters in the received
Characters £ e line to be printed at double their normal

width.

g. Select 021 Selects the Printer by jumper option.
During select, the prime operation can be
disabled

* If the DSC option is used, LF, VT and FF also cause the received
line of characters tc be printed.
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DATA INPUTS
CHARACTER PRINTING

Octal
Function - Code Printer Action
h. Delete 177 Primes the printer by clearing memory
and initializing Printer electronics.
As an option, this function can be
inhibited.
i. Deselect 023 Deselects the Printer.
j. Set Bit 8 034
k. Reset Bit 8 035
10121
INTERFACE ELECTRONICS BOARD
CONNECTOR PRINTABLE DATA
014 wacasLe oot Joo1 {}
DATA IN > 551.058 >
371 |_INPUT PRIME (TP) 1 [ FUNCTION
—— — INPUT
s ’L DATA STROBE (ﬁIZ[ o —2'— ﬂ_DSL GATING a’ggggg'li MEMORY
conthoL | @—— 11 je—BB 13 [3 SE® CHiIP)
LINES £ ACKNOWLED! ACK 2 2
o SELECTGSICTY T 7| [F1
113 FXUTT L FLE
- 2 LIGHT DETECT (LD) ul QLS CONTROL
L 1_3: 1 1 CODES

FIGURE 2-3. DATA INPUT
2.5 CHARACTER PRINTING (Figure 2-4)

_ As the print head moves across the page, the timing fence and optics
' block on the video amplifier generate timing inputs to the video amplifier
board. These timing signals are used by the logic to register the five
full columns of dots in the printed character.

The logic uses two ROM (Read-Only-Memory) elements for each character
set. One ROM defines the dot pattern for the five full-step columns, the
other defines the dot pattern for the half-step columns in a 9x7 dot matrix
(optional).

When the memory is full or a carriage return code is detected in the
input data, the print command (CIP) is generated. The buffer full (CO(N))
or the decoded carriage return (DSCR(N)) signal generates the DMC command
to the 2010 LSI chip. The DMC signal generates CIP out of the 2010 chip,
causing the carriage and attaching print head to move across the page. The
address counter is set to count up, then, clocked to select, via the eight
address lines A0-A7, the appropriate character location in the RAM. The
read/write (R/W) input to the RAM is held high during the print cycle.
Conversely, the R/W input is pulsed low during the data input cycle. The
7-bit character code TB1-TB7, specifying the character, is sent to the
ROM.
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CHARACTER PRINTING
CARRIAGE AND RIBBON MOVEMENT

As the print head moves across the page, the DCW timing inputs are
used by the ROM's to register the columns of dots in the printed character.
Depending on whether a 5x7 or a 9x7 dot matrix is used for character
generation, either one or two ROM's are used for each character set.

The ROM, in response to the character code and timing signals, generates
seven logic signals (CG1-CG7) which are amplified and sent to the seven
solenoids in the print head. There the signals activate the solenoids
driving the print wires (seven high dot matrix) to form the appropriate dot
pattern for the addressed character and column.

2.6 CARRIAGE AND RIBBON MOVEMENT (Figure 2-5)

Mounted to the carriage assembly are the print head, ribbon cartridge
and two carriage solenoids. The carriage assembly moves from left to right
along the platen during the print cycle and from right to left when returning
the carriage. During the printing operation, the ribbon is automatically
advanced allowing full use of the ribbon. Carriage movement is the direct
result of drive signals from the 780 electronics, causing the forward or
reverse carriage solenoid to seize the band.

2.6.1 Left and Right Margin Indicators

Iocated on the left frame of the printer is a light emitting diode
(LED) and phototransistor device which indicates if the print head is in
the start position or at the left hand margin. If the carriage is sitting
at the left hand margin, then the RTP (Ready to Print) carriage actuator
arm extends into the slot in the device, preventing light from the LED
from energizing the phototransistor. This generates a low ready to print
(RTPSW(N)) signal to the print control logic. When the carriage is to the
right of the indicator, the arm is out of the slot, permitting light to
energize the phototransistor and thus making RTPSW high. The (RTPSW(N))
signal is high when the carriage is not over the indicator.

2.6.2 Carriage Drive

The carriage is driven by the motor, rotating band and forward/reverse
carriage solenoids. Both solenoids are mounted on the carriage assembly so
that when either solenoid is activated the lock arm of the solenoid seizes
the band, thus moving the carriage in the direction of the rotating band.
The motor turns at a constant speed always rotating the band clockwise. If
the forward solenoid is energized, the lock arm seizes the top half of the
band moving the carriage to the right. Energizing the reverse solenoid
attaches the lock arm to the bottom half of the band, moving the carriage
to he left. '

2.6.3 Carriage Drive Signals

The signals for driving the carriage forward and reverse are generated
by the LSI chip 2010. When the printer is ready to print the received line
of data, the 2010 chip activates the forward solenoid. The forward drive
signal remains active until a carriage return code is detected in the data
at the end of a line or until the buffer full condition occurs at the end
of a full line of data. Either of these conditions causes chip 2010 to
deactivate the forward drive signal and activate the reverse drive signal
and return the carriage to the left margin.
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LEFT MARGIN

CARRIAGE AND RIBBON MOVEMENT
PAPER MOTION

2.6.4 Ribbon Drive

In the 780 printer, the ribbon is advanced during the print cycle and

carFiage return. The ribbon drive shaft rotates clockwise feeding the
mobius loop ribbon out of the rear of the cartridge, across the front of
the print head, and back into the front of the cartridge. The ribbon drive
shaft.is driven by two one-way drive pulleys, which contain a slip clutch.
The ribbon drive rope is looped one-~half turn, counterclockwise, around the
top pulley and clockwise around the bottom pulley. The top pulley is

engaged when the carriage moves forward; the bottom pulley is engaged when
the carriage moves in reverse.

RIBBON DRIVE
ROPE

¢ .
| ggnu'v | | ORIVERS “ » PULLEY
RO } D FORWARD T =, i ]
. FORWARD n 4
&5 30 CONTROL e
- LSt .
READY 10
PRINT wrpsw| CHIP |REVERSE LoGIc :
R
€2 |
']

|
|
|
| SOLENOID
J

5V
CARRIAGE €2 €
ARM
IN REVERSE
' RELAY
CARRIAGE
L oury DRIVE
H '
mT_—_n
007 ro07
-8

FIGURE 2-5. CARRIAGE AND RIBBON MOVEMENT

2.7 PAPER MOTION (Figure 2-6)

In addition to the platen knob, which is rotated manually by the
operator to move paper; three separate printer functions can cause paper
movement: line feed, form feed and vertical tab. Each of these functions
causes the paper to move by activating the paper motion solenoid, which in
turn activates a clutch that mechanically links the drive motor to the
platen and paper feed tractors.

For each line feed operation, the solenoid is energized 11 milliseconds
for single line feeds. At the end of this interval, a 60-20 millisecond
line feed delay (DLYLF) is generated to allow the clutch mechanism tc stop
before another paper movement operation is performed.
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PAPER MOTION

In response to a form feed or vertical tab command, the printer
acknowledges the command and either ignores it or performs a line feed
operation, depending on the printer configuration. However, if the op-
tional VFU and tractor drive or pin feed platen are installed, the paper
motion is terminated when a hole is detected in the appropriate channel of
the VFU paper tape.

2.7.1 Line Feed

The line feed (LF) operation can be generated by any of the following
three conditions:

1. After printing a line of characters (and the automatic line feed
is not disabled);

2. Receiving a line feed code (Octal 012);
3. Pressing the LINE FEED switch on the operator panel.

The width of the line feed pulse generated by any of the above condi-
tions is 11 milliseconds.

During a line feed operation, the paper motion solenoid is activated
via the power driver (PMSOL(N)).

2.7.2 Form Feed

A form feed (FF) operation can be generated by either of the following
two conditions:

1. Receiving a form feed code (Octal 014);
2. Pressing the optional TOP OF FORM switch on the operator panel.

Either of these conditions activates the paper motion (PMSOL(N))
command to the paper motion solenoid. The paper motion solenoid remains
activated until a hole is detected in Channel 7 of the paper tape in the
VFU.

For as long as (PMSOL(N)) is active, the printer remains in a busy
condition.

2.7.3 Vertical Tab

A vertical tab (VT) opefation is generated by receiving a vertical tab
code (Octal 013). LSI chip 2009 decodes the vertical tab character and
generates a paper motion command. If the DSC option is used, the line is
printed before (PMSOL(N)) is activated.

The low (PMSOL(N)) signal initiates the paper motion and generates a

busy condition. This continues until a hole is detected in Channel 5 of
the paper tape in the VFU. '

For as long as (PMSOL(N)) is active, the printer remains busy.
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PAPER MOTION
SPECIAL FUNCTIONS

2.7.4 Vertical Format Unit (Optional)

The vertical format unit (VFU) consists of a standard 8-channel paper
tape reader, located on the upper right side of the printer. The paper
tape is used for vertical tab and form feed control. Movement of the paper
tape is caused by direct mechanical linkage to the gear train that drives
the platen and paper feed tractors.

The vertical format unit is installed only on printers using the
optional tractor drive assembly or pin feed platen.

2.8 SPECIAL FUNCTIONS (Figure 2-7)

In addition to the character printing and paper movement functions,
the printer also performs the following special functions: Bell (optional),
Delete, Paper Empty, Motor Control and Elapsed Time Indicator (optional).

2.8.1 Bell (Optional)

If the optional speaker is installed in the printer, reception of a
bell code (007) or detection of a paper empty (PE) condition causes a BELL
signal to be generated from LSI chip 2009. This BELL signal is a 0.8 to
1.6 KHZ output approximately one to two seconds in duration. It is ampli-
fied and then sent to drive the speaker.

2.8.2 Delete

Reception of a delete code (Octal 177) on the input data lines resets
the printer logic by generating a prime condition. An option is available
which can inhibit delete.

2.8.3 Paper Empty

A paper empty condition in the printer is detected by the paper empty
switch located in the path of the paper. With paper in the printer, the
switch is held closed. After the last page passes over the switch, the
switch opens, causing a BELL signal and a FAULT output from LSI chip 2009,
and lights the ALERT lamp on the operator panel.

To allow the printer to print the last form, the operator can press
the FORMS OVERRIDE switch on the operator panel. This action overrides the
piper empty condition as long as the switch is depressed.

2.8.4 Motor Control

The purpose of the motor control feature is to automatically turn the
motor off when the printer has not received a print or paper movement
command for 9 seconds. A solid-state relay is deactivated which removes
the 115 VAC from the transformer to the drive motor. No other voltages are
affected.

The motor remains off until the next print or paper motion command is
received, at which time the relay is automatically activated and 115 VAC is
immediately applied to the motor. If a print command is received, printing

is not initiated until the motor is up to normal speed. This prevents the
possibility of any distortion in the first few printed characters.

. A
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SPECIAL FUNCTIONS
POWER SUPPLIES

2.8.5 Elapsed Time Indicator (Optional)

The elapsed time indicator option is used to record the actual printing

tlwe of Fhe.printer. The elapsed time indicator is activated only when the
printer is in the print cycle.
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TIME
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—_— CARRIAGE
3 ova) MOVEMENT
i | (FWD. REV)
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” R (2009 LS1 a1 CONTROL
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PAPER LOADED) | overmrice | ‘
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| CIRCUIT RELAY |
| P our §— |
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[T T3] o0e
SPEAKER
(OPTIONAL) — +5V Joor  POO7

115 VAC
MOTOR
J018 P01
-
115 VAC
TRANSFORMER
FIGURE 2-7. SPECIAL FUNCTIONS

2.9 POWER SUPPLIES

The standard power input to the printer is 115 VAC, 60 Hz. . For the
230 VAC, 50 Hz op~ion, a different motor is installed.

The power input is applied through an ON/OFF circuit breaker (S1) at
the rear of the printer and then through a line filter to the multitap
transformer (T1). From the transformer, the main power goes through the
motor control relay to the motor.

The secondary windings of the transformer develop the following
voltages:

Rev. A

VOLTAGE WINDINGS

12 VAC (11-12)

35 VAC (13-14-15)

27.5 VAC (16-17)
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POWER SUPPLIES

The 12 VAC and 35 VAC voltages are used as inputs to the +5 vDC and
-12 VDC power supplies on the electronics pboard, where they are rectified,
filtered and requlated. The 27.5 VAC is used to generate the +5 VDC

unregulated output.
2.9.1 +5 VDC Regulator (Figure 2-8)

The 12 VAC output from the secondary winding of the transformer is
rectified by the full-wave diode bridge located on the electronics board
and filtered. The unregulated, filtered output of the +15 vDC is fused and
supplied to the power driver circuits. This +15 VDC is also regulated to

maintain the +5 VDC output.

__—__—___—_;__ 10228A
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r-;BO ELECTRONICS BOARD

| LG |
| 16 |
I R |
| VWWA——— + 0V I
| TO CIRCUITS |
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- 1002 P02 1003
9F--19 < Llof1]] 10
FULL-WAVE
:/";\c o DIODE FUSE 5V TAPE READER ‘
- BRIDGE 3A REGULATOR CONTROL PANEL '
=1--15 RECTIFIER LEFT MARGIN
12 21| INDICATOR
| ‘ |
.

+5 VDC POWER SUPPLY

FIGURE 2-8. +5 VDC POWER SUPPLY

2.9.2 =12 VDC Regulator (Figure 2-9)

The voltage generated by the 35 VAC center-tapped secondary winding of
the transformer is used as input to the =12 VDC regulator. This input is
rectified, filtered, fused and then regulated to maintain the =12 VDC

output.
e e e e e e e e e o e e 102288
| 780 ELECTRONICS BOARD |
17.6 ; :
3002

T113 VAC .- ?2 -12vDC l
- |

3 I e—rov Bone U FUSE 12V 10
VAC E RECTIFIER | ] 0.5A REGULATOR reurs|

2F---12 +0V >

15 175 £0V

VAC ]

|
R

12 VDC POWER SUPPLY

FIGURE 2-9. =12 VDC POWER SUPPLY
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POWER SUPPLIES

2.9.3 +35 VDC Power Supply (Figure 2-10)

The 27.5 VAC output from the transformer is rectified by a full-wave
diode bridge and filtered to generate the +35 VDC unregulated voltage for
the power driver circuits and paper motion solenoid.
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FIGURE 2-10. +35 VDC POWER SUPPLY
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INTRODUCTION

SECTION 3
PRINTER SUB=-ASSEMBLIES
REMOVAL, REPLACEMENT AND ADJUSTMENT PROCEDURE

3.1  INTRODUCTION

This section describes the function, removal/replacement, adjustment
and preventive maintenance procedures of the printer sub-assemblies
in the Model 780 printer. This section is aimed at a sub~-assembly level.

This section is organized as follows:

Subsection:

.

PRINTER SUB-ASSEMBLIES

COVER ASSEMBLIES

PRINT HEAD ASSEMBLY

VIDEO AMPLIFIER ASSEMBLY

TIMING FENCE ASSEMBLY .
RIBBON CARTRIDGE ASSEMBLY
CARRIAGE ASSEMBLY

DRIVE MOTOR ASSEMBLY

PLATEN DRIVE ASSEMBLY

VERTICAL FORMAT UNIT

PLATEN ASSEMBLY

PINCH ROLLER ASSEMBLY

3.14 TRACTOR DRIVE AND PIN FEED ASSEMBLIES
3.15 PIN FEED PLATEN ASSEMBLIES

3.16 COLUMN SCALE/TEAR BAR ASSEMBLIES
3.17 CONTROL PANEL ASSEMBLY

3.18 PRIMARY VOLTAGE ASSEMBLIES

3.19 ELECTRONIC MODULE ASSEMBLY

3.20 LOGIC BOARD ASSEMBLY

3.21 POWER DRIVER BOARD ASSEMBLY

3.22 INTERFACE ADAPTER BOARD ASSEMBLY
3.23 SPEAKER ASSEMBLY

3.24 SPECIAL TOOLS

3.25 HARDWARE KIT
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3.2 PRINTER SUB-ASSEMBLIES

Figure 3-1 illustrates and lists the major sub-assemblies used in the
printer. Following this overall diagram is a brief functional description,
removal/replacement/adjustment and preventive maintenance procedures for
each individual sub-assembly.

NOTE: THE MAJORITY OF THE SUB~ASSEMBLIES ARE PACKAGED IN KIT FORM. THE KIT
CONTAINS THE SUB-ASSEMBLY AND HARDWARE NECESSARY TO MOUNT THE SUB-
ASSEMBLY. IF NOT PACKAGED IN KIT FORM, JUST THE SUB-ASSEMBLY IS
ILLUSTRATED AND LISTED.
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PRINTER SUB-ASSEMBLIES
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MODEL 780

PRINTER SUB-ASSEMBLIES,

Figure 3-1.
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REFERENCE
ASSEMBLY

OO WN -

b b - \D
N - O

13a
13B
13C
13D
13E
13F
13G
14
15
16A
16B
17
18
19
20
21
22
23
24A
24B
25
274
27B
28
29A
29B
30
31
32
33
34

PART NUMBER

535139001-5070
535146001-2001
535143001-2001
535645001-5070
535136001-2070
535644001-5070
535137001-2070
63780126-2002
535067001-2070
535068001-2070
62001136-5002
63780157-6001
63780113-6001
63780113-6002
63780113-6003
63780113-6004
63780113-6005
63780113-6006
63780113-6007
63700289-6001
535340001-5001
63780152-6001
63780152-6002
63700643-6003
63701440-6001
63780154-6001
535220001-6001
63780153-6001
63701467-5001
535501001-5001
63701290-6002
63701290-6003
535734000-2001
63780150-6001

63703115-6001 °

63703115-6002
63780128-5001
63780147-6001
63780147-6002
63780146-6001
63780120-6001
63780137-6001
63701194-6001
63780141-6001

LIST OF MATERIALS
PRINTER SUB-ASSEMBLIES
MODEL 780
(REFERENCE FIGURE 3-1)

Cover,

DESCRIPTION

Front

Decorator Plate
Cover, Top,
Cover, Left

Cover,
Cover,
Cover,
Cover,
Cover,
Cover,

Left,

Clear

Print Head Assembly
Video Amplifier Assembly

Kit,
Kit,
Kit,
Kit,
Kit,
Kit,
Kit,
Kit,
Kit,

Carriage Assembly

Kit,
Kit,
Kit,
Kit,
Kit,
Kit,
Kit,

Pin Feed Tractor Assembly,
Pin Feed Tractor Assembly,

Timing
Timing
Timing
Timing
Timing
Timing
Timing
Ribbon

Fence
Fence
Fence
Fence
Fence
Fence
Fence

Assy.,
ASSYe,
ASSY.,
ASSY.,
Assy.,
Assy.,
ASSY.,

PRINTER SUB-ASSEMBLIES

Left, Tractor Drive (optional)
Right

Right, Tractor Drive (optional)
Electronic Module

Pinch Roller

Right, Pinch Roller

10/12 CPI

10/15 CPI (optional)

10/16.5 CPI (optional)

12/15 CPI (optional)

12/16.5 CPI (optional)
15/16.5 CPI (optional)
16.5 CPI (optional)

Cartridge Assembly

Drive Motor Assembly, 60 Hz

Drive Motor Assembly, 50 Hz (optional)

Platen Drive Assembly

Vertical Format Unit (optional)
Platen Assembly
Pinch Roller Assembly

Tractor Drive Assembly (optional)

Kit, Pin Feed Platen Assembly 80 col.
Kit, Pin Feed Platen Assembly 50 col.

Kit,

Kit, Primary Voltage (200V-240V)

Control Panel Assembly
Kit, Primary Voltage (100V-120V)

Electronic Module Assembly

Kit,
Kit,
Kit,
Kit,
Kit,
Kit,
Kit,

Logic Board Assembly
Logic Board Assembly,

Power Driver Board Assembly
Interface Adapter Assembly (optional)
Speaker (optional)
Special Tools (optional)
Hardware (optional)

(Left) (optional)
(Right) (optional)
(optional)
(optional)
Column Scale/Tear Bar Assembly, Blank (optional)

(optional)

Rev.

Inhibit (optional)
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COVER ASSEMBLIES
(ITEMS 1-10, FIGURE 3-1)

REFERENCE
ASSEMBLY PART NUMBER DESCRIPTION QTY.
- 63780130~6070 Kit, Cover Assemblies, Pinch roller 1
NOTE: This it includes items 1, 2, 3, 4, 6,
8, 9, and 10.
- 63780131-6070 Kit, Cover Assemblies, Tractor Drive (optional) A/R
NOTE: This kit includes items 1, 2, 3, 4, 5,
6, 7, and 8.
1 535139001-5070 Cover, Front 1
2 535146001-2001 Decorator Plate 1
3 535143001-2001 Cover, Top, Clear 1
4 535645001-5070 Cover, Left 1
5 535136001-2070 Cover, Left, Tractor Drive (optional) A/R
6 535644001-5070 Cover, Right ’ 1
7 535137001-2070 Cover, Right, Tractor Drive (optional) A/R
8 63780126-2002 Cover, Electronic Module 1
9 535067001-2070 Cover, Left, Pinch Roller 1
10 535068001-2070 Cover, Right, Pinch Roller 1

A. FUNCTION
The one metal and eight plastic covers enclose the printer to minimize
noise and protect the printer assembly.
B. REMOVAL/REPLACEMENT PROCEDURE
TOOLS REQUIRED: Phillips and Slotted Head Screwdriver
1. Cover, Front
a. Unsnap the six front cover clips from left and right covers.

2. Decorator Plate

a. On inside of front cover, push decorator plate tabs out and
remove plate.

3. Cover, Top, Clear

a. Lift cover to release tension on clamping springs and remove
cover.

4. Cover, Left

a. Remove the three screws, lockwashers, and flatwashers securing
the left cover to the printer base.
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COVER ASSEMBLIES
(ITEMS 1-10, FIGURE 3-1)
5. Cover, Left, Tractor Drive (optional)

a. Remove the two screws and flatwashers mounting the left tractor
drive cover to left frame.

6. Cover, Right

a. Remove three screws, lockwashers and flatwashers mounting right
cover to printer base.

7. Cover, Right, Tractor Drive (optional)

a. Remove two screws and flatwashers mounting the right tractor
drive cover to right frame.

8. Cover, Electronic Module

a. Remove two screws, lockwashers and flatwashers from back of
printer and remove cover.

9, Cover, Left, Pinch Roller

a. Remove left pinch roller cover from two mounting pins on left
frame.

10. Cover, Right, Pinch Roller

a. Remove right pinch roller cover from two mounting pins on
right frame.

NOTE: ALL REMOVAL/REPLACEMENT PROCEDURES FOR THE REMAINING SUB-ASSEMBLIES
ARE WRITTEN ASSUMING THE COVERS HAVE BEEN REMOVED FROM THE PRINTER.

C. ADJUSTMENTS
1. Cover, Left and Right (4, 6)
a. Ensure that left (4) and right (6) covers align and snap into

standoffs on left and right frame, once secured to the printer
base.

D. PREVENTIVE MAINTENANCE

1. Clean all cover assemblies using a mild detergent.

Rev. A 3-6
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PRINT HEAD ASSEMBLY
(ITEM 11, FIGURE 3-1)

REFERENCE
ASSEMBLY PART NUMBER DESCRIPTION QTY.
1 Print Head Assembly 1
MOl144 (AB)
REF.
CARRIAGE
ASSEMBLY
1 62001136~5002 Print Head Assembly 1

A. FUNCTION

As the print head assembly moves across the print line, the print wires
are selectively fired to graphically construct the characters in a dot
matrix pattern. Standard print format is a 5x7 dot matrix, with an optional
9x7 dot matrix available. Since the print wires are not attached to the
coil armature the print head is commonly referred to as the "free flight
head."

B. REMOVAL/REPLACEMENT PROCEﬁURE
TOOLS REQUIRED: None
1. Remove the ribbon from the print head ribbon guides.

2. Remove the fingerboard P012 on the print head cable from connector
J012 on the video amplifier.

3. Release clamping spring tension, on left side of carriage assembly,
by pulling spring up and over spring retainer.
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PRINT
(ITEM

4.

NOTE:

HEAD ASSEMBLY

11,

FIGURE 3-1)

Remove the print head by sliding off carriage assembly towards the
front of the printer.

RELEASING TENSION ON CLAMPING SPRING WILL ENABLE PRINT HEAD TO BE
REMOVED. WHEN INSTALLING PRINT HEAD ASSEMBLY, ENSURE THE CLAMPING
SPRING CATCHES THE LIP UNDERNEATH THE HEAD, THEN PULL SPRING UP AND
OVER SPRING RETAINER.

C., ADJUSTMENTS

‘1.

Revs A

Print Head Penetration (Refer to Figure 3-3)

A

b.

d.

Loosen penetration control knob and hardware securing the head
adjusting indicator.

Move penetration control knob away from platen and as close as
possible, but not contacting, the print head.

Lightly tighten indicator hardware.

Insert a 0.177 mm (0.007 in.) feeler guage between the print
head and the platen. Move penetration control knob towards
platen until the 0.177 mm (0.007 in.) gap is met. Tighten
penetration control knob.

Loosen the hardware securing the head adjusting indicator, while
holding penetration control knob, and position indicator against
penetration control knob.

Tighten head adjusting indicator hardware.

Loosen penetration control knob and move back and forth.

Retighten control knob against indicator and recheck for 0.177 mm
(0.007 in.) gap.



PRINT HEAD ASSEMBLY
(ITEM 11, FIGURE 3-1)

; 00443A

PENETRATION
CONTROL KNOB

O.I77mm
(0.007in)

, PRINT HEAD PRINT HEAD N
! ADJUSTING INDICATOR

! Figure 3-3. PENETRATION CONTROL ADJUSTMENT, PRINT HEAD ASSEMBLY

D. PREVENTIVE MAINTENANCE

1. No maintenance is required on the print head assembly.

319
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VIDEO AMPLIFIER ASSEMBLY
(ITEM 12, FIGURE 3-1)

3.5 VIDEO AMPLIFIER ASSEMBLY

REFERENCE
ASSEMBLY PART NUMBER DESCRIPTION QTY.
12 63780157-6001 Kit, Video Amplifier 1
NOTE: This kit includes items 1 through 4.
M 0145 (AA)
REF
CARRIAGE
ASSEMBLY
1 63703164~-4004 P.C. Bd. Assembly, Video Amp. 1
- 63701275-6002 Kit, Video Amp. Mounting Hardware 1
NOTE: This kit includes items 2, 3 and 4.
2 34000351-2019 Screw, M3 x 10 mm Lg., Pan Hd. Phillips 2
3 34000455-2004 Washer, SplitLock, M3 2
4 34000452-2004 Washer, Flat, M3 2
A. FUNCTION

The video amplifier amplifies the timing pulse generated by the timing
fence to establish the timing for pulsing of the solenoid print wires for
horizontal character registration.
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VIDEO AMPLIFIER ASSEMBLY
(ITEM 12, FIGURE 3-1)

B. REMOVAL/REPLACEMENT PROCEDURE
TOOLS REQUIRED: Phillips Head Screwdriver

1. Remove the print head cable fingerboard P012 from connector J012 on
video amplifier.

2. Remove connector P004, on cable of video amplifier, from connector
J004 on power driver board.

3. Remove the four carriage solenoid wires attached to the bottom of
the video amplifier.

4. Remove the two screws (2) lockwashers (3) and flatwashers (4) and
remove video amplifier from printer.

C. ADJUSTMENTS

NOTE : THE VIDEO AMPLIFIER CONTAINS AN OPTICAL PICKUP ASSEMBLY WHICH
MUST BE ADJUSTED. STEPS 1 AND 2 DETAIL THE MECHANICAL ALIGNMENT
OF THE OPTICAL PICKUP ASSEMBLY, WHILE STEP 3 OUTLINES THE
ELECTRICAL ADJUSTMENT.

1. Optical Pickup Alignment With Respect to Timing Fence (Refer to
Figure 3-4)

a. Loosen the hardware supporting the video amplifier to the
carriage assembly.

b. Ensure the timing fence is centered in the slot of the optical
pickup assembly. If required, loosen optical pickup mounting
hardware and position pickup assembly so that timing fence is
centered in slot and tighten hardware.

C. Ensure the bottom of the optical pickup assembly is parallel
with the bottom of timing fence, once positioned.

d. When above conditions have been met, tighten video amplifier
mounting hardware.
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VIDEU AMPLIFIER ASSEMBLY
(ITEM 12, FIGURE 3-1)

VIDEO AMPLIFIER 00107
MOUNTING HARDWARE

OPTICAL PICKUP ASSEMBLY
MOUNTING HARDWARE

VIDEO AMPLIFIER\ J
BOARD T B | CARRIAGE

OPTICAL PICKUP—""]
ASSEMBLY

BOTTOM EDGE OF TIMING
FENCE EVEN WITH BOTTOM EDGE

LOCATE TIMING FENCE OF OPTICAL PICKUP ASSEMBLY

IN CENTER OF SLOT

Figure 3-4. OPTICAL PICKUP ASSEMBLY ADJUSTMENT
WITH RESPECT TO TIMING FENCE

2. Vertical and Horizontal Alignment of Optical Pickup Assembly (Refer
to Figure 3=5)

a. Sight right edge of optical pickup assembly and ensure parallel
alignment with respect to timing fence encoder lines. If not
parallel, loosen right side mounting hardware mounting the video
amplifier to carriage and adjust video amplifier until optical
pickup assembly is parallel with encoder lines.

b. Sight bottom edge of horizontal pickup assembly and ensure
parallelism with bottom edge of timing fence.

00310

VIDEO AMPLIFIER
OPTICAL PICKUP ASSEMBLY MOUNTING HARDWARE
MOUNTING HARDWARE

TIMING FENCE

P % '
B'Z'S"“ETE OPTICAL PICKUP

ASSEMBLY

Figure 3-5. VERTICAL AND HORIZONTAL ALIGNMENT
OF OPTICAL PICKUP ASSEMBLY
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VIDEO AMPLIFIER ASSEMBLY
(ITEM 12, FIGURE 3-1)

3. Electrical Adjustment of Video No. 1 and No. 2 (Refer to Figure
3-6).

NOTE: THE VIDEO AMPLIFIER GENERATES THE TIMING SIGNALS USED FOR
HORIZONTAL CHARACTER REGISTRATION. THE STANDARD 780 PRINTER
REQUIRES ONLY A SINGLE CHANNEL VIDEO AMPLIFIER. THE VIDEO
SIGNALS ARE GENERATED AND AMPLIFIED BY THE VIDEO AMPLIFIER AS
THE AMPLIFIER OPTICS BLOCK MOVES ACROSS THE TIMING FENCE. IF
THE SWITCHABLE CONDENSE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>