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SERVICE AND WARRANTY

This product has been rigorously tested by trained quality control personnel. Where
practical, components have been selected from manufacturers’ “off the shelf” stock. If

a component fails, it may be readily replaced. The printer has been designed for “plug-in”
modular replacement.

Printronix warrants its products to be free from defects in design, workmanship, and
material under normal use and service for a period of 12 months after the date of shipment.
Printronix will honor its warranty as long as inspection discloses no defects caused by alter-
ation, misuse, improper maintenance, negligence, or accident to the product.

Read the manual thoroughly, noting operation and maintenance instructions and major

assemblies. If additional assistance is needed, contact Printronix Customer Service Depart-
ment. Trained service personnel will help you.
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INTRODUCTION

This maintenance manual contains a theory of operation for the Printronix 300 printer;
along with instructions for performing periodic maintenance, troubleshooting, and
corrective maintenance.

The Printronix 300 Drawings Manual contains electrical, electronic, and assembly drawings
to aid in maintaining the printer.

The Printronix 300 Technical Manual contains printer specifications and a general descrip-
tion of printer operation; and describes the Printer/controller interface, and commands

and formats used in communicating with the printer.

The Operator’s Manual contains instructions for installing and operating the printer.

The maintenance representative should be thoroughly familiar with material in the Technical

Manual and the Operator’s Manual before attempting to perform procedures outlined in this
manual.
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Figure 1 Printronix 300 Printer



THEORY OF OPERATION

GENERAL
This section presents a theory of operation for the Printronix 300 printer (figure 1). This
material is intended to aid the maintenance representative in understanding how the printer

works, so that he can troubleshoot and repair the unit efficiently.

It is assumed that the maintenance representative is familiar with basic electronics, and
understands the principles, and symbology and conventions, of solid-state digital electronics.

The following paragraphs present a general functional description of printer operation,
followed by more detailed descriptions of the different functional elements of the printer.

GENERAL FUNCTIONAL DESCRIPTION
The printer consists, essentially, of the following functional elements (figure 2):
. printer mechanism
. ribbon transport
o paper transport
. control and character electronics
. print hammer drivers
e  interface electronics
. electronic vertical format unit (VFU)

. controls and indicators

PRINTER MECHANISM

Unlike other dot matrix printers, which use a moving head and print one character at a time,
the Printronix 300 prints a full line of characters simultaneously, as the paper advances
vertically through the character height.

A hammer bank containing a line of 44 print hammers (figure 3) is fixed to a shuttle that
moves horizontally through three character spaces (approximately 0.3 inch). Each hammer
is used to print all dots of three adjacent characters (3 x 44 = 132, which is the printer line
length).

Each hammer tip is near the free end of a stiff leaf spring, held rigidly in the hammer bank.
A single permanent magnet holds all 44 hammer springs in a retracted (tensioned) state.
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Figure 2 Printronix 300, General Functional Organization

Associated with each print hammer is a coil (normally de-energized) mounted on a magnetic
pole pin which is in contact with the free end of the spring. When printer logic requires that a
dot be printed by the hammer, a current pulse energizes the coil which generates an elec-
tromagnetic field opposing that of the permanent magnet. This releases the hammer from
the magnet, and the hammer flies forward to impact the ribbon and paper against the platen.
As the hammer rebounds, coil current has been cut off and it is again drawn back by the
magnet and held ready for the next stroke. “Flight time” is the same for all 44 hammers,
and any hammer may be actuated at a rate up to 1000 impacts per second.

All characters in a line are printed simultaneously in a scanning pattern (figure 4). That is,
all dots in any row of the 9-by-7 dot matrix are printed in a single scan as the shuttle is
moved from one side to the other through three character positions. Successive rows of
dots are printed as the paper is advanced one dot row (0.0139 inch) at a time, with the
shuttle moving in alternate directions for alternate rows of dots. A standard upper-case
character comprises seven rows of dots, with the descender of a lower-case character formed
by eighth and ninth rows.
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Figure 3 Hammer and Shuttle Arrangement, Cross Section

The shuttle is moved through its horizontal scan by a motor-driven, two-lobed cam produc-
ing two strokes in each direction for every revolution of the cam. The cam forces the
shuttle to the left against a compression spring which returns the shuttle to the right as the
cam turns to its low lobe. As the shuttle is driven to the left, a counterbalance is driven to
the right, against a compression spring which returns the counterbalance to the left as the
cam turns to its low lobe. This symmetrical arrangement reduces vibration by balancing the
horizontal reaction force of the shuttle.

A flywheel on the cam shaft has a timing disk on its rear surface. A magnetic pickup senses
apertures in the magnetic timing disk to provide hammer stroke timing and resynchroniza-
tion for each horizontal scan. Each revolution of the disk synchronizes two 2-way scans

of the shuttle. In each scanning motion, the shuttle covers three character positions, each
of which contains 12 dot columns. Each 2-way scanning cycle is resynchronized by a
double-wide aperture in the timing disk.

Paper is advanced while the shuttle is reversing direction between dot rows. After the last

dot row of a character is completed, the paper is advanced for line separation and the next
line of characters is begun. For 6-LPI printing, paper is advanced 12 dot rows per line; and
for 8-LPI printing, paper is advanced 9 dot rows per line.
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Figure 5 ‘l'ypical Elongated Character

A vertically elongated character may be printed (figure 5). The elongated character is
formed by printing each dot row (except the first and last) twice. An elongated character is
made up of 13 dot rows (instead of 7), or 16 (instead of 9).

Operating in the “plot” mode (graphic mode), the printer advances only a single dot row if
a “Plot” code precedes the previous Line Feed code. In the Plot mode, then, each input
message defines information in a single dot row, instead of a line of characters.

INTERFACE LOGIC

Interface logic receives a line of incoming data and stores it in a 132-character register, and
decodes commands that control the paper transport and other functions. This logic also
controls the “hand-shaking” cycle with which the printer communicates with the controller
or Printronix Exerciser. Figure 6 diagrams the interface elements and the relationships
between them and other elements in the printer.

CONTROL LOGIC

Control logic receives line-sync and dot-sync pulses from the timing disk sensor and provides
position information that: (1) relates each stored input character to a particular print ham-
mer, and (2) provides timing that scans the required dot pattern information from the
character generator for printing.

Control logic includes circuits to decode function and paper movement commands.
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CHARACTER GENERATOR

Character generator logic decodes each input character code and causes each type of input
character to produce a specific pattern of dots, for each dot row, to represent that character.
The character pattern, stored in programmable read-only memory devices (PROM’s) appears
for each dot row as a stream of pulses on nine lines (one for each possible horizontal dot
position). Pulses representing dots are multiplexed to the hammer driver circuits.

The standard 96-character ASCII set is encoded on interface data lines 1 through 7. Plug-in
PROM devices are installed for the standard set.

Additional PROM devices may be installed in other sockets to decode other characters
(Katakana or other special character sets) up to a total of 160 characters. In this case, data
line 8 is used as a ““shift” command to select either the ASCII data set or the special set.

HAMMER DRIVERS

All “dot” bits multiplexed from the character generator for a particular dot row are stored
until all 44 circuits contain a specified “print” or “no print” state. All hammer driver cir-
cuits containing the “print” state are then pulsed, delivering a current pulse of approximately
2 amperes to release the hammers. Because coil current is cut off during hammer flight, the
rebounding hammer is recaptured by the magnetized pole pin.

ELECTRONIC VFU

An electronic vertical format unit (EVFU) is loaded with a program (up to 132 lines) used

to compose forms. Up to 14 channels may be used to compose forms of virtually any prac-
tical length. The data comprising the program is loaded through the data interface following

a “start load” code which routes incoming EVFU channel codes to the EVFU memory instead
of to the printer buffer. Input is restored to the printer buffer by a “stop load” code follow-
ing the EVFU program.

During printing, the incoming information may request advance to any specified channel in
the EVFU memory (with simultaneous paper advance). A paper control command in the
incoming information is identified (with the Dataproducts interface) by a “true” level on
the EVFU command (PI) line. For a Centronics-type interface, a jumper is installed to dis-
able the PI line and the EVFU is controlled directly by command codes on the data lines.
“The TOP OF FORM switch is illuminated while a format is stored in the EVFU memory.

PAPER TRANSPORT

The paper transport handles fan-fold, edge-perforated paper up to 16 inches wide. Horizontal
positioning is controlled by two movable tractors (8-pin engagement), with the right-hand
tractor movable over the full width of the hammer bank. A horizontal vernier adjustment
permits moving paper over a two-character-wide range.

Paper is advanced by an incremental motor which moves the paper in 0.0139-inch incre-
ments for each dot row (one step), or advances the paper in response to a decoded Line
Feed, Form Feed, or EVFU command.



A paper-out detector stops operation and turns on the CHECK indicator if there is no paper
two inches below the print station, or if the Forms Thickness Adjustment lever is in the “load”
position. Normal paper tension below the print station holds the detector switch open. The
switch closes if there is no paper below the print station or the Forms Thickness Adjustment is in
the “load” position. Printer operation is stopped and the CHECK indicator is turned on after
paper has advanced two inches (the distance from detector switch to print station).

A paper-motion detector senses the movement of sprocket holes in the paper, and causes
printing to stop if paper becomes stuck at the platen or pulls out of the paper tractors.
Detection energizes the CHECK indicator.

RIBBON TRANSPORT

The ink ribbon is advanced continually while the shuttle motor is running, and is stopped
while the shuttle is stopped. The ribbon transport automatically reverses when a wire
threaded through either end of the ribbon is exposed and detected. Constant ribbon tension
is achieved using dc servo motors operating in a differential drive circuit.

LOGIC DESCRIPTION

The following paragraphs describe the operation of printer logic and circuits. Refer to illustra-
tions accompanying the text, and to logic, schematic, and assembly drawings contained in the
Printronix 300 Drawings Manual.

Operation of printer iogic is expiained for each of the three princi
follows:

3
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a. Load Buffer mode, in which a line of data to be printed is received from the
remote controller and stored;

b.  Print mode, in which the line of data is printed; and

c. Paper Feed mode, in which paper is advanced to the next line, or slewed to top-of-
form or to a line specified by a VFU command.

Described under separate headings are:
a. Interface logic which interfaces the Printronix 300 with the remote controller;
b. Circuits on the Hammer Driver Board;
¢. The electronic Vertical Format Unit (VFU);
d. Ribbon control circuits; and
e. Power supply circuits.

Figure 7 is the overall timing diagram for printer operation.
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Some conventions used in illustrations and logic diagrams include the following:

a. The letter N beginning a signal mnemonic indicates that the low level is true. For
example: NDSTB (low true), DSTB (high true).

b.  The letter D beginning a mnemonic indicates that the signal is decoded from a
command code.

c.  Interface signals are identified by the initial letter I. Example: IDR.
d.  Except for shift register memory devices, all logic is TTL.

e.  Lettersin a block diagram locate the indicated logic elements on Logic Board A
(A), Logic Board B (B), or the Hammer Driver Board (HD).

INTERFACE LOGIC

Interface logic (located on Logic Board A) links together the remote controller and the
printer. Figure 8 is a block diagram of interface functions, and figure 9 shows timing of
events in the logic.

Principal elements of the block diagram are:

a.  Receiver circuits (Schmitt trigger input) which restore leading and trailing edges
to the degraded digital signals, and provide noise immunity.

b.  Open-collector-type drivers for transmission to the remote controller.

c.  Polarity logic (exclusive-OR gates) to select either a high-true or low-true logic
sense for a standard (Dataproducts) interface. Jumper W7 (at IC location 8K) is installed
for a low true interface, and omitted for a high-true interface.

d.  Latch circuits into which incoming data characters, function codes, and Paper
Instruction bits are strobed and stored until they have been transferred into the buffer
memory.

e.  Strobe timing circuits which control timing of various internal functions, and
control the outgoing Data Request (DR) signal (for Dataproducts-type controllers) or
ACK signal (for Centronics-type controllers).

f.  Terminators.
Signals that pass between printer and controller are listed and described in Table 1.
When the controller responds to DR by sending a strobe, DR is reset, the received data is
loaded into the latches, and a flag bit is set true, initiating the strobe timing sequence
shown in figure 9. This cycle resets the latches after data has been transferred into the

printer buffer or a command code has been latched, and generates timing signals DSTB
and NSTB3. Strobe timing logic is clocked by the basic 2-MHz clock CLK.
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Operation is essentially the same for a Centronics-type controller except that ACK is sent,
instead of DR. ACK is generated by STB3, and reset by a count of eight CLK pulses (4 psec).

LOAD BUFFER MODE OPERATION

Characters stored in the interface latches (and decoded “underline” bits) are clocked into the
printer buffer (figure 10). Thisis a 9-bit, 132-character recirculating shift register made up
of dual 132-bit shift register devices, with one 132-bit shift register reserved for underlines.
Figure 11 shows logic for a typical 132-bit shift register.

The printer buffer can be loaded only in the Load Buffer mode of operation, while LB is
true. LB is true whenever both the Print (PRT) and Paper Feed (PPF) mode control flip-
flops are false.

Any printabie character is loaded from interface latches into the buffer memory by a
NSRCLK pulse (figure 12). A printable character or space (as opposed to a function code
or VEU control character) is identified by NPTCH when either bit 6 or bit 7 is true, DSTB
is generated, and the character is not accompanied by a VFU control bit on the PI line.
NPTCH is used to generate the NSRCLK pulses.

NREC, true to enable loading, becomes false to enable data to be recirculated and read out
to character generator logic. Other conditions that enable recirculation are:

—  PRT true:or

a CR character is received during loading (if followed by a printable character):
or
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Table 1. Interface Signals

Signal

Description

Received from Controller

IDB1-IDB8

IPI

ICSTB

IDSTB

Seven-bit character or control code, with bit 8 used to select optional
character set (same function as Shift Out code SOV). If bit 8 is not
used, jumper W4 in location 8K to disable the bit. Bits 1 through 7
pass through receivers and polarity logic to latches for storage.

Indicates that bits on data lines are intended to control the VFU and
are not to be loaded into the printer buffer. Pl is applied through
polarity logic and stored in a latch along with data bits. If PI is not,
to be used, jumper W5 must be installed in location 8K to disable
the line.

Data strobe generated by Centronics-type controller in response to
ACK signal from printer. Received and applied to strobe timing
logic and to latch circuits. Leading edge loads data or function code
into the latches.

Data strobe from Dataproducts-type controller, generated in re-
sponse to printer-generated Data Request (DR) pulse. IDSTB is
received and applied through polarity logic to strobe timing logic
and latch circuits. Leading edge loads data, function code, and PI
bit into the latches.

Sent to Controller

IDR

IONL

IRDY

ICPE

ICBY

IACK

Data Request signal sent to Dataproducts-type controller when

On Line (ONL) is true, and printer is in Load Buffer mode (raises
Enable Data Transfer), and latches have been reset ready to receive
the next character.

On Line signal set by operator when the printer is ready to accept
data. IONL is sent through polarity logic and a driver circuit.

Ready, sent when printer is prepared to operate but ONL may or
may not have been set. RDY is sent through polarity logic and a
driver, and also appears on the ICPE line (bypassing polarity logic)
for use by a Centronics-type controller.

Same as IRDY, but conditioned for Centronics-type controller.

Busy, the EDT signal sent through a driver.

Acknowledge, sent to a Centronics-type controller through a driver
circuit to request the next character. Set by EDT.

-14-
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— a “‘space” is loaded (buffer is recirculated only one character); or

—  “‘underline” is received, whereupon “underline” is loaded into its own shift register
and other characters are simultaneously recirculated.

When the function code ending the input line is decoded, EOL raises the “busy” signal EDT
which is sent through interface logic to the controller, inhibiting further loading until the
printer buffer contents have been printed.

Shift register count logic, which has counted all printable input characters at this time, con-
tinues to count NSRCLK pulses (now a 1-MHz clock) as the characters in the printer buffer
are shifted down to the output end of the memory (left-justified). At the maximum count
of 132, ESR is set true, and enables the next RESYNC signal to raise ELB. ELB sets the
Print mode of operation to end Load Buffer operation.

Function codes received in the input data stream are decoded to provide a number of control
signals as follows:

Code Function Octal Hex
DB7 DBI .

0 000 1017 Plot Mode (PM) 005 05
0 000 110 8 Lines per Inch (NDSLPI) 006 06
0 001 000 Elongated Character (NDELC) 010 08
0 001 010 Line Feed (NDLNFD) 012 0A
0 001 011 Vertical Tab (NDVT) 013 OB
0 001 100 Form Feed (NDFMFD) 014 ocC
0 001 101 Carriage Return (NDCRR) 015 0D
0 001 110 Shift Out (SOV) 016 OE
0 001 111 Shift In 017 OF
P1 X X0t 110 IStart VFU Load (NSTL) 356 EE
0 011 110 2Start VFU Load (NSTL) 036 1E
Pl X X01 111 1End VFU Load (NELD) 357 EF
0 011 111 2End VFU Load (NELD) 037 IF
1 011 111 Underline (NDUL) 137 5F

1 111 111 Delete (DEL) 188

1Jumper W5 not in Logic Board A 2Jumper W5 in Logic Board A X = don’t care
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The Shift Out command is clocked into a flip-flop which is reset by either a Shift In com-
mand or EPFP (End Paper Feed). Consequently, the Shift Out command must be specified
for each line of data.

PRINT MODE OPERATION
The Print mode is entered when the following sequence is completed:
a. The Load Buffer mode is enabled (LB);
b. A function code ending the input line has been decoded (EOL true);

c.  Data has been left-justified in the buffer memory (ESR true);

d. The buffer contains at least one printable character (PC true):
e. The shuttle is up to speed (SUS true); and

£ The next RESYNC pulse occurs (the shuttle is at the left-hand end of its
movement). '

The Print mode is ended, and the Paper Feed mode is begun, by EOP (End of Print) when
the last dot row of a line has been printed. Figure 13 diagrams the principal logic elements
involved in Print mode operation.

Print Synchronizing Circuits

Printing is synchronized with shuttle movement by signals generated by the magnetic pickup.
The pickup senses each hole in the rotating timing disk as it turns at 600 rpm. Each of 198
holes generates a SYNC pulse which causes print hammers to release, printing dots held in
hammer driver latch circuits.

Two double-sized holes in the timing disk, diametrically opposed, produce RESYNC signals
which indicate the start of the next constant-velocity movement from the shuttle from left
to right.

As shown in figure 14, each rotation of the timing disk controls two complete bidirectional
shuttle cycles. Each cycle is divided into two 18-msec printing periods, each ended by a
7-msec period during which shuttle motion is reversed and paper is advanced to begin the
next dot row or the next character line.

A dot row is printed during each print period, with each hammer printing dots in that row
for three characters. Each character position is 12 dot columns wide, requiring 36 half-
millisecond sync periods to print the three characters.

The low-level magnetic pickup signal is amplified by a hysteresis-amplifier circuit located on
the Power Supply assembly. The amplified signal MPU appears at Logic Board B, where it is
clocked by the 2-MHz clock CLK to synchronize its leading edge with other logic timing.

The resulting 0.5 msec SYNC signal is used to control a number of logic functions and is gated
to provide the actual “print” command NHCK.
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The resynchronizing signal RESYNC is obtained by detecting the double duration of the
resynchronizing signal, compared with that of a normal sync pulse. This is done by logic (on
Logic Board B) which counts CLK pulses in a counter reset by SYNC, and sets the RESYNC
flip-flop if the counter overflows before it is reset. RESYNC resets logic preparatory to
printing each dot row.

Associated with RESYNC logic is another counter which counts CLK pulses up to 384 usec
following every SYNC pulse. The output of this logic, NHRS, resets hammer drive latch
circuits 384 usec after those circuits are clocked. That is, the 384-usec period is the period
during which hammer coils are energized.

Row Counter Logic

Row counter logic generates a 4-bit binary count (RC1-RC4) which identifies each row of
dots as a character is printed. A character normally comprises seven dot rows, but an eighth
and ninth row are added for a lower-case character having a descender, or for an underline.
This logic also maintains a count of the total number of rows in a character line (including
inter-line spaces) and provides an output EOP pulse to signal that the character line has
been completed (End of Print).

When PRT is true (Print mode), the row counter is incremented by SPFP (Start Paper Feed).
During paper feed time, however, odd paper feed pulses NOPP increment the row counter.
If an elongated character is to be printed, NDELC causes only every second RCLK pulse
(SPFP or NOPP) to increment the row counter. Figure 15 shows timing of events in row
counter operation.

The 4-bit counter counts up to the selected rows-per-line count and is then reset by RCR.
For 6-LPI printing, the counter is reset at the count of 12. When printing at 8 LPI, the signal
8LPI causes RCR to occur at the count of nine. RCR is reset by the following even paper
puise EPP.

The row-per-character decoder normally decodes a count of seven, but decodes nine if
NPAL (derived from SDUL or Print-9-Rows flag from the PROMs) requests additional rows.
The decoded row count is ORed with PM (for Plot mode operation) and gated with NSPFP
(Start Paper Feed Pulse) to produce EOP (End of Print). EOP resets the PRT mode flip-flop
and sets the Paper Feed mode PPF. NPAL and NDELC status is reset by the End of Paper
Feed pulse EPFP.

The binary count RC1-RC4 is applied to the character memory to generate dots of the
recognized character, row-by-row.

Dot Column Counter Logic
The dot column counter generates a 4-bit binary count (DC1-DC4) which identifies each
of the 12 dot columns that comprise a character space (nine dot columns, plus three inter-

character dot column spaces). The dot column count is used to multiplex the character
memory output lines to the COM line that loads the hammer shift register.
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Because a count must be maintained as the shuttle moves in both directions, the -counter is
reversible, counting up during movement from left-to-right, and counting down during
movement from right-to-left (figure 16).

Starting a cycle, the counter is reset by a RESYNC pulse as shuttle movement begins from
left-to-right. The counter then counts SYNC pulses up to a count of 12, which resets the
counter. The SYNC clock is routed to the “up” port during this part of the cycle, con-
trolled by the direction flip-flop (in character column counter logic). The count of 12 acts
as the clock for the character column counter, and is generated three times during shuttle
travel in each direction.

When the character column count reaches three, and shuttle movement is to be reversed, a
“turnaround” signal from the character column counter permits the dot column counter to
count up to 14 SYNC pulses. This provdes 14 half-msec periods (7 msec) to time-out the
“turnaround” period of the shuttle cam. This “‘turnaround” period is also generated
following travel from right-to-left.

As shuttle travel is reversed for travel from right-to-left, the character column up/down
counter logic sends control signals that: (1) pre-load a count of 12 into the dot column
counter and (2) route subsequent SYNC pulses to the “down” port of the counter.

When subsequent SYNC pulses have decremented the count to 158, the 12 count resets the
counter and clocks the character column counter. This part of the cycle, too, is repeated
three times before the next RESYNC pulse initiates the cycle for the next left-to-right
movement of the shuttle.

Character Column Counter Logic

Dots are distributed for three characters per print hammer during each stroke of the shuttle.
Consequently, the count of characters (by threes) appearing at the character memory must
be correlated with the position of the shuttle at any instant. This is the purpose of the
character column counter.

Because the binary character count (CC1, CC2) must be maintained as the shuttle moves in
either direction, the counter is reversible, counting up during movement from left-to-right,
and counting down during movement from right-to-left.

A cycle is initiated when RESYNC resets the counter to zero at the beginning of left-to-
right movement. The counter is clocked by subsequent “last dot column” pulses from the
dot column counter. Each count increments the counter, as CC1-CC2 are compared with
the actual character count in shift register counter logic.

Character counts one, two, and three (binary counts zero, one, and two) count characters
during the left-to-right shuttle movement. The fourth count (binary three) enables an SPFP
pulse which sets the direction flip-flop to start t rnaround, and enables the counter to count
down.
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Subsequent clocks count through binary two, one, and zero to count characters during the
left-to-right shuttle movement, and then the next SPFP pulse sets the counter to a binary 7
and resets the direction flip-flop to begin the turnaround. The next RESYNC pulse
initiates the following left-to-right cycle.

Printer Buffer and Shift Register Counter Logic

During Print mode operation, NREC enables NRSCLK pulses to recirculate the contents of
the printer buffer so that every stored character appears at the output of the buffer during
each SYNC period. In the Print mode, the clock is enabled except while the shift register
counter holds a count of 132 (after all characters have been presented to the character
memory PROMs).

A count-of-three counter (figure 17) identifies each of three characters printed by a given
hammer. That is, during each movement of the shuttle, any hammer may print a dotina
given row and column in each of three character positions.

Each hammer prints three characters. That is, hammer 1 prints characters I, 2, and 3;
hammer 2 prints characters 4, 5, and 6, etc. Therefore, when dot data is loaded for
character 1, it is also loaded for characters 4, 7, 10, and so on.

A character is read from the buffer, and the buffer is then recirculated for the next two
characters. The buffer is then read for the next character and again recirculated twice.
The third character is then read.

N/44 NESR |
- COUNTER N/132

D-‘ L—- (RESET)

(1 MHZ}

N/3

PRT N/3
CLK L1  &—w»] COUNTER

____Y,c FF COMPAR-
2MHZ ! ATOR

SRCLK W"

PRT —

o4 SYNC

RESET (RESET)
S¥YNC TIMING

CHAR. COLUMN Jé\i CC1 -CC2
COUNT Y

Figure 17 Character Counter/Comparator Logic, Functional Block Diagram



The counter is reset by each SYNC pulse, and repeatedly counts SRCLK pulses up to three.
Each bit of the 2-bit binary count appears at an exclusive-OR gate which compares the bit
with the corresponding bit (CC1 or CC2) of the character column count, which is synchro-
nized with shuttle movement. When both pairs of bits match (every third character), a
SRCLK pulse is gated to the NHSC line.

When data is printed for the left-most of the three columns, CC1 and CC2 are both Zero,
and the 3-counter is at zero.

The N/3 output of the count-of-three counter clocks a count-of-44 counter, also reset at
SYNC time, which completes a total count of 132 characters — the maximum line length.
At the count of 132, SRCLK is disabled, ending recirculation in the buffer memory and
ending the count until again reset by SYNC.

Because 44 counts of three occur during each SYNC period, the hammer driver shift register
clock NHSC is always a string of 44 pulses.

Character Memory Control and Organization

The standard character memory comprises six 256-by-4 PROM devices (two related pairs) on
Logic Board A. Each PROM in a pair contains half the dot columns of the stored 32
characters.

PROMs in locations 1K and 2K normally store numeric characters (1-32), and those in loca-
tions 1H and 2H store alphabetic characters (33-64) of the upper-case ASCII set.

ASCII lower-case characters are stored in PROM pairs located at 1F and 2F (65-96), and
additional optional character sets (Katakana, etc.) are located in locations 1E and 2E (97-
128) and 1D and 2D (129-160).

Character sets are selected by bits DB6, DB7, and DB8. Characters 1 through 32 are
selected by term DB6 - DB7, and characters 33 through 64 are selected by DB6 - DB7.
ASCII characters 1 through 64 are inhibited when bit DBS is true.

Lower-case ASCII characters (65 through 96) are selected by term DB6 - DB7.

Characters 97 through 128 of the optional set are selected by term DB6 - DB7, and char-
acters 129 through 160 of that set are selected by DB6 - DB7. All characters of the
optional set are selected only if bit DBS8 is true or a Shift Out command is decoded. In
this case NECS is true and underline is inhibited.

The dot matrix for any character is stored in a PROM pair in rows and columns, and is
enabled when that character is encoded by bits DB1 through DB5. The matrix is read-out,
however, one row at a time, by the binary row count RC1-RC4. Because a dot may appear
in any of nine dot columns (none adjacent), and the PROMs provide only eight outputs,
information is encoded within the PROMs and then decoded onto nine lines by external
logic. A PROM stores 1024 bits arranged in a 256-by-4 pattern.

The nine dot-column lines are multiplexed or > the COM (hammer driver data) line by the
dot column count DC1-DC4, and loaded into the hammer driver shift register by NHSC
pulses.
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During the left-to-right movement of the shuttle, the binary dot column count increments
from zero through 11 to read out dots from left to right. During the right-to-left move-
ment, the dot column count is decremented from 11 to zero to read out the dots in inverse
order.

During any SYNC period, information shifted into the hammer driver shift register consists
of a dot (or no dot) in a given dot column of a given row, for every third character presented
to the character memory PROMs (figure 18). Note that even though all characters in the
buffer memory appear on the COM lines during each SYNC period, only information for
every third character is shifted into the hammer driver shift register.

When the row counter has counted the last row of the character line (seventh for standard
characters, or ninth for lower-case characters with descenders, or underline), row counter
logic raises EOP. EOP resets the Print mode flip-flop and sets the Paper Feed mode (PPF).
Paper Feed to Next Dot Row

Paper is advanced to the next dot row of a character without leaving the Print mode. As the
character column counter counts the third character, and constant-velocity shuttle move-
ment ends, SPFP becomes true (figure 19). SPFP causes the first paper-feed increment and
sets the enable flip-flop in paper feed velocity logic. This flip-flop then enables the velocity
counter which counts 16-usec pulses (S5) up to count of 3072 (3.07 msec). As this count

is decoded, the flip-flop is reset and EPP causes the second paper-feed increment.

At this time. 4 msec remain of the 7-msec shuttle turnaround time. This time is required to
permit the paper feed motor to settle.

Paper feed pulses drive a 2-phase counter which generates the 2-phase pulses PF1 and PF2,
which are offset 90 degrees with respect to each other. These signals control paper feed

motor drive circuits in the Power Supply assembly.

The two paper feed pulses, generated in a 3-msec period, cause the paper to advance one dot
row during the 7-msec turnaround period of the cam.

This cycle is completed for each dot row except following the last dot row of the character
line. In this case, the Paper Feed mode is entered and paper is advanced through the inter-
line space to begin the first dot row of the next line.
PAPER FEED MODE OPERATION
The printer enters the Paper Feed mode to advance paper for:

a. the next character line,

b. the top of form,

c. the skip-over perforation function, or

d. VFU operation.
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Paper Feed to Next Character Line

As the character column counter counts the third character, ending constant-velocity shuttle
movement in either direction, NSPFP goes true; and as the last bit row of the character is
printed. row counter logic raises End of Print (EOP). EOP resets the Prmt flip-flop and sets
the Paper Feed mode flip-flop (PPF). (See figure 20.) ‘

PPF is now true. holding set the enable flip-flop in paper feed velocity logic. This flip-flop per-
mits the paper feed velocity counter to count 16-usec pulses (S5) up to a count of 1280
(1.25 msec). at which time that count is decoded and the enable flip-flop is momentarily reset.

Each time the flip-flop is reset. a pulse is generated and the velocity counter is reset to begin a new
count. The reset rate produces paper feed pulses at a rate that causes paper to advance at 5.5 ips.

Paper feed pulses drive 2-phase logic which generates the 2-phase square waves PE1 and PF2.
which are offset 90 degrees with respect to each other. These signals control paper feed
stepper motor drive circuits in the Power Supply Assembly.

The paper feed pulse rate is divided by two to produce odd paper pulses (NOPP). Even paper
pulses (EPP) are generated between NOPP pulses. NOPP or EPP pulses clock the row counter
and control timing of other functions.

As the paper feed motor advances the paper. NOPP pulses are counted until the dot rows-per-line
count is decoded (9 for 8-LPI spacing. or 12 for 6-LPI spacing). As the last row count is decoded,
row counter logic raises RCR. This signal disables paper feed velocity logic. and causes the last EPP
pulse to appear on the EPFP line. EPFP resets the Paper Feed mode flip-flop. leaving the printer in
the Load Buffer mode (neither PRT nor PPF). ready to accept the next line of information.

Figure 21 shows timing of events in printing a full character line and advancing paper to begin
the next character line.

Paper Feed to Top of Form

A top-of-form command originates either at the TOP OF FORM pushbutton (STOF). or at the
printer interface decoder (NDFMFD). The resulting NTOF signal sets the FMFD flip-flop in
Top of Form logic (figure 22). As NFMFD goes true, it enables a decoder in paper feed velocity
logic which permits paper feed pulses to be generated for a paper feed rate of 5.5 ips. Paper
feed pulses control logic that causes paper to advance, and rows to be counted, in the same
manner as for Paper Feed to Next Character Line.

NEMFD also raises SLW (Slew) which (1) inhibits EPFP (End Paper Feed Pulse), and (2) enables a
count-of-eight counter clocked by NRCLK. At the count of eight rows, another velocity count
decoder is enabled which causes paper feed pulses to be generated for a paper feed rate of 8.3 ips.
Paper slews at this higher rate up to line 65, preceding the last line of the form (66).

A binary counter in Top of Form logic continually counts row counter clock pulses RCLK, as

the paper is advanced from the initially reset top-of-form position (row count zero). Therefore.
the counter always contains a count of dot rows from the top of form.
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The counter (figure 23) comprises a counter which resets itself at the count of 12 (row-per-
line count), and a counter which resets itself at the count of 66 (maximum lines per form).
The second counter is clocked by the 12-count from the first, allowing a capacity for 792
dot rows (12 x 66).

When the line count reaches 65, FLL becomes true, making NEFF false, and resetting SLW
and the FMFD flip-flop. FLL resets the 8-counter to enable the 5.5 ips decoder. Line feed
then proceeds at the lower rate of 5.5 ips until the 66th iine is counted. A single 3-msec
paper-pulse period is then produced to prevent the paper feed motor from overshooting.

NEFF sets the RCR flip-flop (in row céunter logic). simulating the last row count. RCRis
then clocked (by EPP) to the EPFP line, and EPFP resets the Paper Feed mode and initiates
the Buffer Load mode.

Figure 24 shows timing for a typical top-of-form operation.
Skip-Over Perforation

The row and line counters in Top of Form logic continually count up to 792 rows (66 char-
acter lines). whether or not a Top of Form has been initiated. The count is always with
respect to the reset Top of Form.

Jumpers may be installed (in the DIP platform in location 8K on Logic Board B) to cause
paper to automatically advance a preset number of lines in advance of the 66th line, so that
printing ends ahead of the bottom of the form. and resumes below the top of the next form.
This is controlled by selecting (with the jumpers) a code comprising the two least-significant
bits of the line count. The decoded count is ANDed with an encoded 60-line count so that
a Top-of-Form signal is simulated ( with a resulting Form Feed cycle) at line counts that
cause paper to advance from three to six lines for 6-LPI printing., and from four to eight
lines for 8-LPI printing, after detection of the count.

Paper Motion Detector

The paper motion detector detects the case when paper is not advancing during a printing
operation — that is, a paper jam — and causes a CHECK indication and a not-ready condition
at the interface.

Paper motion is detected by a photoelectric device attached to the left-hand paper tractor.
This device comprises an infrared light source (LED), and a matched phototransistor (fig-
ure 25). Light emitted from the LED is reflected from the print paper back to the photo-
transistor. The light is focused on the paper in the line of sprocket holes so that the passage
of each hole causes a current transition in the phototransistor.

A synchronous-type detector circuit is used to determine whether paper motion has stopped.
The circuit, based on a phase-lock loop device, contains its own clock oscillator and is con-
tained on the Power Supply printed circuit board.

Timing is such that the circuit looks for passage of a sprocket hole every eight lines (1-1 /3
inch). during which two holes must have passed the sensor. Term PMD falls as a hole is
sensed. disabling a gate which is interrogated by TC3 pulses, which occur as bit 4 of the
top-of-form line count.
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If a TC3 pulse finds the gate enabled, a flip-flop is set, causing NFL to raise the NRDY line.
This flip-flop remains set, maintaining the fault condition, until the operator clears the fault
and then presses the CHECK pushbutton on the control console.

ELECTRONIC VERTICAL FORMAT UNIT

The electronic VFU permits executing forms up to 132 lines in length, and allows slewing
within a form. As many as 14 channel numbers may be stored to specify different numbers
of lines to be advanced to the next line.

There are three modes of VFU operation, as follows:
a.  Loading the 132-character VFU channel memory.
b.  Slewing a specified number of lines (binary count), and
c.  Slewing to a specified channel number.

Loading the VFU Memory
The VFU Memory (a 4-bit MOS recirculating shift register) stores up to 132 channel num-
bers. from one through 14 (figure 26). Any channel number may be stored in any location.

The memory is loaded from data lines DB1-DB4 (from the interface). The memory is
enabled by LD, which is set by the decoded Start VFU Load command NSTL. LD persists
until the decoded End VFU Load command (NELD) occurs.

While LD is true, each input channel number code is clocked into the memory by NVSC
(VFU shift clock) pulses from memory counter logic (refer to Channel Number Search
Operation). NVSC pulses are derived from SPI pulses (from the input PI signal) so that each
channel number is clocked by a corresponding PI signal. As the last channel number is
clocked into the memory, ELD causes the memory counter to gate 1-MHz NVSC clocks to
the memory until the channel number characters are right-justified in the memory. This
stops the NVSC clock and loading is complete.

Figure 27 shows timing for a typical VFU loading sequence.
Slewing a Specified Number of Lines ( Binary Count)

When the paper is to be slewed a given number of lines, DB1-DB4 specify the number (up to
15) and DBS5 is true, defining the line-slew mode of VFU operation (figure 28).

The binary number is clocked (by SPI) into latches which store the number (VB1-VB4) and
present it to a 4-bit comparator, which compares the number with the line count in a 4-bit

binary counter. Term VBS5 enables the comparator for binary count operation.

The counter counts RCR (end-of-line) pulses and, when the count equals the number VB1-
VB4, the comparator output causes the latches and the counter to be reset to zero.
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Paper feed is initiated by the SPI pulse which sets the VFU flip-flop, raising VFS. NVFS
raises the slew signal SLW. Paper is then slewed in the same manner as for form-feed opera-
tion, and stopped one row count after SLW is turned off (when the binary count comparator

detects equality).

The VFU is disabled if jumper W7 is connected on the DIP platform in location 8K. The
jumper prevents SPI from initiating VFU load, search, or binary count operations.

Channel Number Search Operation

Loading. As the VFU memory is loaded with 4-bit channel numbers, both 8-bit counters
(figure 29) accumulate the aumber of characters loaded. As the last character is loaded and
ELD becomes true, however, that character is counted only by the upper counter.

Because the number in the upper counter is now one greater than that in the lower counter,
the comparator output enables a flip-flop which is triggered by 2-MHz CLK pulses. The
resulting 1-MHz flip-flop output is ORed to the VSC (shift clock) line, clocking the contents
of the VEU memory towards the output end of the memory, and incrementing the count in
the upper counter.

When the upper counter counts the 132nd clock, that count is decoded and used to reset
the upper counter to zero. Because the number in the lower counter is now higher than
that in the upper counter, the comparator output disables the clock flip-flop. At this time
the information in the VFU memory is right-justified in the memory.

Searching for a Specified Channel Number. When a channel number appears at the data inter-
face. DBS5 is false, and the PI line is true, SPI loads the channel number into the VFU latches.
Latch output VB1-VB4 appear at a 4-bit comparator enabled by VBS (false).

SPI initiates paper feed by setting the VFU flip-flop, raising VFS. NVFS raises slew signal
SLW. Paper is then slewed in the same manner as for a form-feed operation, as the VFU
searches the memory for the channel number requested by the binary number VB1-VB4.

As paper advances through each line space, the row count (RC1-RC4) recycles to zero.
This count is detected and clocked by RCLK. The resulting signal NDLC (line clock) is
ORed to the VSC line. Consequently, for each line of paper feed, the contents of the VFU
memory are stepped one character towards the right and presented to the channel number
comparator.

When the requested channel number appears at the memory output, the comparator output
causes the data latches, and VFU slew-enable flip-flop, to be reset, ending the VFU sequence.
Paper feed is stopped after the VFU flip-flop is reset.

If the interface requests a channel number not stored in the memory, the memory is
searched and paper slewed for one full form-length cycle, and a flip-flop is set. When the
next memory search reaches a count of 128, that flip-flop is reset, simulating an “‘equals”
condition and resetting the VFU logic.
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The VFU can be disabled by connecting jumper W7 on the DIP platform in location 8K.
That jumper disables the VFU flip-flop so that SPI has no effect.

Vertical Tab Function

The VFU is operated by a received VT code (0138) which bypasses the Pl line and causes
an SPI pulse to load the vertical tab data (decimal 12) into the VFU latches. Because the
code is always a channel 12 request, the VFU slews to channel 12. If a VT code is received
and the VFU memory has not been loaded, a single line feed will result.

PLOT MODE OPERATION

Plot mode operation is initiated by a character (0058) encoded in input data. The decoded
command PM is stored and reset only by EPFP when the line has been completed. The
signal PM performs the following functions:

a. Inhibits underline control (SDUL).
b. Enables data bits (SDBn) to be multiplexed to the COM line (hammer data),

¢, Inhibits the rows-per-character count decode signal EDP so that data is plotted
without regard to character height or line spacing. As a result, all dot rows are advanced at
the 0.3-ips printing rate.

Jumper W4 (location 8K on Logic Board B) is normally omitted, and plotting takes place
only during the left-to-right shuttle movement. If W4 is connected, plotting occurs during
both halves of the shuttie cycie, at twice the normal speed. Do not connect jumper W4
without first consulting your Printronix representative.

HAMMER DRIVER BOARD

These circuits are located on the Hammer Driver Board. Figure 30 is a block diagram of
functions on the Hammer Driver Board, and figure 31 shows timing of events in these
circuits.

A 44-bit shift register stores data representing the dot in one dot column, and one dot row.
of every third character of the 132-character line. Data (COM) is loaded into the shift
register by the 330-kHz clock NHSC — always a string of 44 pulses.

The contents of the shift register are transferred into 44 latches by NHCK, which is essen-
tially a gated SYNC signal (derived from timing disk rotation). After 384 usec (after the
dots have been printed), HRS clears the latches to receive the new contents of the shift
register which has been loaded during the printing interval. HRS also triggers a timeout
circuit. This circuit delivers a pulse to the NHRS input of the latches if an HRS pulse fails
to appear within 3 msec after the latches are loaded. The timeout function protects hammer
coils from damage in the event of a control logic malfunction.

The signal HMC prevents printing unless the +5V logic supply voltage is at its normal level.

The hammer drivers are controlled by the contents of the latches — that is. a stored ““dot”
causes the hammer to be energized. Each of 44 hammer drivers is a grounded-emitter
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transistor with its collector connected through a related hammer coil (in the hammer bank)
to +30V. The transistor is protected from inductive kick-back by a diode, and a forward-
biased 12V zener diode, connected across the coil. Figure 31 shows the normal coil voltage
waveform.

RIBBON CONTROL CIRCUITS

Ribbon control circuits cause the ink ribbon to travel from side to side between hammer
bank and platen. Ribbon travel is automatically reversed as a wire, woven through the
ribbon near either end of the ribbon, is detected by a sensor.

Ribbon is driven by two motors in a dc servo circuit. One motor acts as a driving motor,
taking up ribbon from the other motor which exerts a resistance to the driving motor. This
scheme maintains a constant ribbon speed and tension. When the end of the ribbon is
detected at the ribbon guide, the two motors exchange roles, causing ribbon to travel in

the opposite direction.

Figure 32 is a block diagram of ribbon contro: functions.
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Ac power to both the shuttle drive motor. and the hammer bank blower. is switched by

signal NSD (shuttle drive). NSD is optically coupled to a zero-crossing circuit which
switches a triac which. in turn. controls the high side of the ac line. The Zero-Crossing cir-
cuit turns on the triac only when the ac waveform is near zero volts to prevent excessive
switching currents. When the triac is enabled. the ac line drives the shuttle motor and the
blower.

The ribbon motor control circuit (figure 33) consists of a circuit to switch motor functions.
and the motor drive circuits.

The end-of-ribbon circuit closure at either end of the ribbon assembly sets a latch circuit

to a corresponding state. The stored direction signal turns on a related FET. If. for exam-
ple. the left-hand sensor sets the latch. FET Q1 appears as an open circuit and FET Q2 con-
ducts. connecting the junction of R[N2 and RS> to the upper (sensing) end of resistor Rc.

Now. motor M1 is connected to act as the driving motor. with drive current flowing through
constant-voltage amplifier K1. motor M1. and resistor RC. The voltage across R depends
on the load on the motor. This voltage is sensed at amplifier K2. which permits current to
flow through motor M2. adjusting the torque exerted by K2 so that the voltage across RC

is maintained at a constant level.

When the ribbon end is detected. the latch circuit is switched. and the motors reverse roles.

When NSD is high (the shuttle motor is not running). both FETs are held off so that both
motors act as opposing driving motors during idle time. This stall condition is maintained
during idle time. as resistor RC acts as a feedback element to resist any attempt of motor
movement.

The amplifiers are powered by the voltage across a 27V Zener diode. which protects the
amplifiers from any overvoltage condition on the +28V dc line.
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POWER SUPPLY

The Power Supply assembly contains the following principal elements:

2. Fused transformer-rectifier circuits providing unfiltered -30V dc¢ and +45V dc
and filtered +8V dc:

b. A printed circuit board containing:
1. A reference voltage source (4.5V dc),
2. A regulated +5V dc logic voltage supply furnishing up to 6 amperes.

3. A regulated +28V dc voltage supply furnishing up to 15 amperes to drive
hammer coils.

4. A circuit to amplify the low-level current pulse generated by the magnetic
pickup.

5. A comparator circuit to prevent hammer actuation unless the logic suppiy
voltage is at a normal level, :

6. Circuits to drive the paper feed motor,
7. Circuits to detect paper motion, and

8 Circuits to detect and indicate various fault conditions.

The functional block diagram for the printed circuit board circuits is figure 34.
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Transformer/Rectifier Circuits — Ac line power appears at the transformer through pri-
mary winding taps selected for the line voltage in use. Either one side, or both sides, of the
ac line may be fused, depending on the particular configuration dictated by line voltage and
local preference.

Secondary windings deliver ac power to rectifiers providing +45V dc, and +8V dc which is
delivered to the printed circuit board across a filter capacitor. The choke and 76,000-ufd
capacitor filter the regulated +28V output from the pc board. Filtered (but unregulated)
-30V dc is also produced for use by paper feed drive motor circuits, and to power the -12V
supply regulator on each circuit board.

Reference Voltage Circuit — Filtered +8V dc enters the printed circuit board through fuse
F2, and appears at both the reference voltage circuit and the +5V regulator. The reference
voltage circuit uses a Zener diode to regulate its output voltage at approximately 4.5 volts.
The reference voltage is used in the +28V regulator circuit, and at the HMC circuit which
inhibits print hammer action unless the +5V logic supply voltage is up.

+28V Regulator — The unfiltered +45V is regulated by an SCR circuit which turns off and
on at the level of each half-cycle that maintains the filtered +28V dc line at a constant level.
The regulator is referenced to the 4.5V reference and Is adjustable at the factory. Figure 35
shows elements of the +28V dc supply.

The unfiltered voltage appears at the SCR which, when turned on, applies voltage through
the filter and fuse F1 to the regulated +28V line. The SCR is turned on by a circuit com-
prising a comparator amplifier which compares the 4.5V reference with the regulated +28V
line. and a transistor driven by the comparator, which controls the SCR gate voltage. The
reference voltage is established by selection of resistor R29.

The SCR is turned off when the waveform falls below the instantaneous regulated +28V
level. The SCR is turned on again during the next half-cycle at the level determined by the
comparator amplifier circuit. Note that the SCR can turn on only at the zero-crossover
point of the ac waveform. The diode connected to the +8V dc line from the regulator
output clamps the minimum output to +8V dc. :

+5V Regulator — The +5V regulator is a conventional dc series-regulator circuit. The raw
voltage supply is the +8V line, and voltage is referenced to a 4.7V Zener diode. The output
voltage can be trimmed (by selecting resistor R14) to maintain the correct voltage (measured
at Logic Board B) of +5V dc +0.25V dc.
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Figure 35 +28V DC Power Supply, Simplified Schematic Diagram

-28V Unregulated Supply — The -28V dc supply is furnished directly by the transformer-
rectifier circuit, fused by F3, and used in paper feed motor circuits and MOS memory
devices. Correct voltage level is =33V dc + 6.5V, -5V.

Paper Feed Motor Drivers — The paper feed motor is driven by a 2-phase pulse train, with
the square-wave in each phase between +28V and -30V. Output phases (PFMQ1/PFM(2
and PFM@3/PFM@4) are produced by separate and identical amplifier circuits. The circuits
are enabled only when NPDE (Paper Drive Enable) is low, and are driven by square waves
PF1 and PF2, respectively, received from Logic Board B.

Magnetic Pickup Amplifier — This linear amplifier circuit amplifies the low-level ac pickup
signal and sends it, as a digital signal, to circuits on Logic Board B.

Typical input signal levels are:
SYNC 2.0 to 3.5V peak-to-peak
RESYNC 4V to 6V peak-to-peak
The circuit output provides hysteresis feedback with input bias set at +2.5V dc.
~12V MOS Supplies — A -12V supply is used by MOS devices. A -12V supply, on both

Logic Board A and Logic Board B, is a Zener diode regulator operating from the =30V dc
line.
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MAINTENANCE

GENERAL

This section contains information for preventive and corrective maintenance of the
Printronix 300. It is assumed that the maintenance representative is thoroughly familiar
with the theory ol operation of the unit, as well as with the functional and operational
information and instructions contained in the Printronix 300 Operator’s Manual.

PREVENTIVE MAINTENANCE

Perform the following maintenance procedures at least every three months or following
every 250 hours of operation. More frequent maintenance might be necessary depending
on varying site conditions.

The performance and useful lifespan of the printer very much depend on regular main-

tenance, especially on cleaning and lubrication. Failure to perform these procedures could
result in the warranty being voided.

CLEANING THE PRINTER

ot

jana)
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Operating personiel arc cxpected to kee srinter exterior clean, and to vacuum the

o e
printer interior to prevent a gross buildup of paper dust and chaff, ribbon lint and debris,
or ink.

Cleaning Exterior

Clean the printer exterior using a soft cloth and mild detergent. Chips and scratches in the
paint finish may be touched-up at this time.

Cleaning Interior

If the printer is operated with the front cover closed. little environmental dust will be
accumulated within the printer. However, ribbon lint and paper dust and chaff will build
up and could interfere with proper machine performance and print quality if not period-
ically removed. To clean the interior of the printer, proceed as follows:

a.  Open front cover and remove paper from the printer.

b. Remove ribbon assembly (refer to Removing and Replacing Ribbon Assembly).
and set aside (with its cables connected, if convenient).

c.  Use a soft brush and vacuum to dislodge and remove paper dust and ribbon lint.
Remove from paper tractors, from the area of the hammer bank, and from the base pan.

d. If the hammer bank is to be cleaned, or the air filter cleaned or replaced. perform
those procedures, then replace the ribbon assembly and restore the printer to operation.
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e.  If paper dust has been built up on the platen by impact at the print station.
- rotate the platen approximately 90 degrees from the printing position, then remove the line
of paper dust and ink using alcohol and a clean cloth.

Cleaning Hammer Bank

The hammer tips could accumulate enough ribbon chaff, ink, and paper dust to impair print
quality, if not cleaned periodically. To clean the hammer tips, proceed as follows:

a.  Turn off ac power.
b.  Set Forms Thickness Adjustment lever to Load position (fully raised).

c.  Remove ribbon assembly (refer to Removing and Replacing Ribbon Assembly),
leaving external cables connected if convenient.

Figure 36 Removing Anti-Rotation Arm

d. Remove the two hex-head screws from the anti-rotation arm (figure 36), disengage
anti-rotation arm from the anti-rotation spring, and remove the arm. Be careful to protect
the lubricated area of the arm from dirt and debris. ,

e.  Grasp hammer bank printed-circuit board and pivot hammer bank upwards,
90 degrees away from the platen (figure 37).
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Figure 37 Hammer Bank Assembly, In Open Position for Cleaning

f.  Carefully remove hammer bank front cover by first lifting two lower corners from
the roll pins, then lifting cover out. The front cover is magnetic and will tend to stick to the
hammer bank assembly.

g Using a dry, stiff bristle brush, clean around hammer tips to remove accumulated

&5

ribbon lint and paper dust.
h. Clean up loosened material on a dry cotton swab, wiping hammer tips clean.

i,  Wipe ink and ribbon debris from both sides of the hammer bank front cover, then
replace cover by placing on the roll pins.

j.  Be sure tape side of front cover is against support pins and hammer tips are
centered in cover holes, then pivot hammer bank back into operating position. Re-install

anti-rotation arm, with arm held between the Oilon rear bearing and the anti-rotation spring.
Torque screws to 12-14 inch-pounds.

k.  Replace Ribbon assembly. This completes hammer bank cleaning procedures.
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Cleaning Air Filter

The foam air filter (located under the ribbon assembly) must be cleaned periodically, or
when obviously dirty. The filter may be cleaned superficially using a vacuum applied to the
air exhaust vent at the front of the printer. For more thorough cleaning, perform the
following steps:

a. Remove ribbon-assembly (refer to Removing and Replacing szbon Assembly),
then lift out filter holder and remove filter. (See figure 38.)

Figure 38 Removing Front Air Filter
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b. Clean filter with vacuum. If vacuum does not clean filter sufficiently, clean in
detergent and warm water, then dry before replacing in the printer. If filter is very dirty.
replace it with a new one.

LUBRICATION

Only four points on the printer require periodic lubrication. They are:
a.  the cam,
b. the counterbalance.
¢.  the anti-rotation arm.

d. the O-rings on ribbon hubs (dc servo ribbon assembly only).

Lubricating Cam

The cam rotates over an oil-saturated wick and picks up oil with each revolution of the fly-
wheel. The cam will become galled and worn if permitted to run dry. To check and per-
form cam lubrication. proceed as follows:

4. Remove cam top cover and gasket, thien check for oil filin on the cam surface.

b.  Press a pen or narrow tool down into the wick between the hammer bank cam
follower and the end of the yoke. If the tool does not pick up some oil from the wick, or
oil does not appear on surface of the wick. slowly apply medium-weight oil (SAE 20 or
equivalent) until wick is saturated. Do not apply more oil than is needed to just saturate
the wick.

¢.  Replace cam top cover and gasket. Note that the tooth washers used under the
screws may leave some loose metal flash on the cover. Carefully wipe off any loose flash
before installing the cover to make sure the flash does not get into the cam area.

Lubricating Counterbalance

The counterbalance has four oil ports, each containing a wick. To lubricate the wicks,
proceed as follows:

2. Remove top cam cover, then pull out plastic plugs from oil ports in counterbalance.

b. Pour a few drops of medium-weight motor oil (SAE 20 or equivalent) on each
wick. adding oil until each wick is saturated. Replace plastic plugs in oil ports.

¢.  Replace cam cover. Note that the tooth washers used under the screws may leave
some loose metal flash on the covers. Carefully wipe off any loose flash before installing
the covers to make sure the flash does not get into the counterbalance area.



Lubricating Anti-Rotation Arm

The anti-rotation arm moves against the fixed and spring-mounted Oilon surfaces. but
requires a grease lubricant. To check and lubricate those surfaces, proceed as follows:

a.  Remove ribbon assembly ( refer to Removing and Replacing Ribbon Assemblv).

b.  Check to see that there is a film of grease on both bearing surfaces of the anti-
rotation arm. '

¢.  If there is insufficient grease on the bearing surfaces. wipe off the anti-rotation
assembly and then re-grease surfaces using a standard high-quality ball and roller bearing
grease (Master Lubricants Type M-3).
Lubricating Older Shuttle Motors
Older shuttle motors (identified by oiling tubes in both cnds of the motor shaft) do not
have ball bearings and must be lubricated annually (or after 1000 printing hours) through
the oiling tubes. To lubricate the motor. proceed as follows:

a.  Remove printer cover (refer to Removing and R eplacing Printer Cover).

b.  Apply three or four drops of SAE 20 or 30 motor oil to the tube at both ends of
the motor shaft.

¢.  Replace printer cover.
Lubricating O-Rings

Occasionally remove O-ring from each ribbon hub (on ribbon assemblies using dc servo) and
lubricate ring using a silicone-type lubricant. Then replace O-ring on ribbon hub.

CHECKING SHUTTLE DRIVE BELT TENSION

There are two procedures for adjusting tension of the shuttle drive belt. Use either
procedure.

In the first procedure, the Printronix tensiometer P/N 900082 is used for measurement.
The second procedure makes use of a 6-inch steel scale and a conventional force gauge.

Using the tensiometer, proceed as follows:

a.  Remove the screws and washers holding the cam top cover, then remove cover
and gasket.

b.  Lay the tensiometer along the upper surface of the shuttle drive belt with the
smaller end resting on the drive motor pulley. the pin on the belt surface, and the larger
end pressed down and resting on the belt over the flywheel (figure 39). The guide plate
should bear against the motor mount bracket to properly position the pin along the belt.

The tensiometer indicator should rest between the upper and lower limit marks.
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c.  If tension is not correct, perform adjustment procedures outlined in Adjusting
Shuttle Drive Belt.

d. If tension is correct, replace cam top cover and gasket.

UPPER LIMIT MARK

- NORMAL TENSION

Figure 39 Checking Shuttle Drive Belt Tension, Using Tensiometer

If the tensiometer is not used, perform the following alternate procedure:
a. Mark a point 1/4 inch from the tip of a force gauge (tape is useful for this).

b. Remove the screws and washers holding the cam top cover, then remove cover and
gasket.

c.  Holding a scale against the belt (figure 40), press tip of the force gauge against the
belt, midway between the pulleys. Press gauge down against the belt until the lower edge of
scale is aligned with the 1/4-inch mark on the gauge tip. The force gauge should indicate
16 ounces (ftwo ounces).

d. If tension is not correct, perform adjustment procedures outlined in Adjusting
Shuttle Drive Belt).

e.  [f tension is correct, replace cam top cover and gasket. Be sure to wipe off any
flash (caused by the star washers) from the cover before re-installing the cover.
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- CHECKING PAPER FEED BELT TENSION
There are two procedures for adjusting tension of the paper feed belt. Use either procedure:

In the first procedure, the Printronix tensiometer P/N 900083 is used for measurement. The
second procedure makes use of a 6-inch scale and a conventional force gauge.

Using the tensiometer, proceed as follows:

a.  Make sure belt is centered on the smaller pulley. If it is not, loosen set screws and
adjust pulley to center the belt. Then tighten set screws. Rotate pulleys several turns clock-
wise to be sure that belt seeks the center of the smaller pulley, and readjust if necessary.

b.  Lay the tensiometer along the upper surface of the paper feed belt with the rear
angle of the tensiometer held snugly against the belt around the drive motor pulley (fig-

LOWER EDGE