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Section 1
INTRODUCTION

1.1 SCOPE

This field maintenance manual provides information required to maintain and repair the Printronix
MVP line printer. The manual contains the following sections:

1. Introduction

2. Theory of Operation

3. Preventive and Corrective Maintenance

4. Troubleshooting Procedures

S. lustrated Parts Breakdown (IPB)

6. Drawings

1.2 PRINTER CHARACTERISTICS

The Printronix MVP (Figure 1-1) is a dot matrix impact line printer that operates at variable printing
speeds and dot densities, according to the print application mode selected.

Applications available with the MVP printer are as follows:

Mode Application Speed Font Matrix Size
1 Correspondence/ Word Processing (WP) 80 lpm 13x12
2 Data Processing (DP) 150 Ipm 9x7
3 Compressed Print 200 lpm 7x5
4 High-Speed Plot 25 in./min MVP Standard

Modes 1, 2 and 3 give three choices of character printing speed and matrix size. Modes | and 2 have an
alternate Plot Mode feature (8.3 and 16.7 inches per minute. respectively); mode 4 can be used for high

speed plotting (25 in/ min). Therefore, there are three character printing applications and three graphics

applications.

The speed/density parameters for the MVP Standard are as follows:

Character Printing Speeds/Densities

Correspondence/ Word Processing 80 lpm at 100 x 96 dpi

Data Processing 150 Ipm at 60 x 72 dpi

Compressed Print ‘ 200 lpm at 62.5 x 64 dpi
NOTE:

Print specds shown are for upper-case characters.



Graphics Speeds/Densities

High-Resolution Graphics 100 x 96 dpi at 8.3 ipm
P-Series Plot 60 x 72 dpi at 16.7 ipm
High-Speed Plot 50 x 48 dpi at 25 ipm

In modes | and 2, the 17 hammers produce 8 characters each, except the first hammer; it prints only four
character columns. Therefore, 132 characters are printed in a line. (That is, 17 times 8 minus 4 equals
132.) In Mode 3 printing, 10 characters are printed per hammer, except the first hammer; it prints only
five character columns. Therefore, 165 characters are printed (i.e., 17 times 10 minus S equals 165),
although the shuttle travels the same distance in either mode.

The variations in vertical and horizontal dot densities between the modes for either printing or graphics
applications are possible because the motion of the Shuttle Aisembly and the paper transport are under
program control.

The parallel interface to the host controller is Data Products and Centronics compatible and only
requires a simple change of the input/output (I/O) cable assembly and internal configuration.
Additionally, an optional RS232 serial interface is available.

Internal diagnostics self check the internal logic at power up and they report any check conditions they
detect by lighting each control panel’s CHECK indicator and displaying the corresponding fault code. In
addition, the operating configuration of the printer is printed when this information is requested by the
user.

Internal configuration of the MVP printer is alterable by the user via a sequence of commands entered
through the switches on the inner control panel. There is a default configuration for the printer that is
asscrted at power up. These parameters may be changed individually via the control panel for specific
operations nceded by the user. Refer to Section 4 of the User’s Reference Manual for configuration
details and considerations.

1.3 DOCUMENTATION
An lllustrated Parts Breakdown (IPB), schematic logic diagrams, and board assembly drawings are
provided as Sections 5 and 6 of this manual. Additional documents that are available to support the
MVP printer include the following:

® The Operator’s Guide (Document No. 110576)

® The MVP Printer User's Reference Manual (Document No. 110577)
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Section 2
THEORY OF OPERATION

2.1 GENERAL

This section presents the theory of operation for the Printronix MVP Line Printer. Theory is presented at
the functional block diagram level and is designed to aid the maintenance technician in performing field
maintenance. Refer to Section 6 for detailed schematic diagrams.

2.2 FUNCTIONAL ELEMENTS

Functional elements of the printer, shown in Figure 2-1, consist of the following:
® Paper Transport

® Printing Mechanism

e Parallel Controller PCBA

® Mechanism Driver PCBA

e Power Supply PCBA

2.3 THE PAPER TRANSPORT

The paper transport accepts one to six part, continuous fan folded, edge perforated paper (or forms) from 3
to 16 inches edge to edge. The spline shaft knob is used to advance the paper supply vertically in the
transport. During paper loading, horizontal positioning of the paper is accomplished by adjusting the two
tractors laterally along the spline shaft and the support shaft. When properly positioned, each tractor may
then be locked in place by its locking mechanism. Each tractor provides five pin engagement of the paper
perforations. During printing the tractors are belt driven by the paper drive motor. The paper drive motor is
driven by signals from the two paper feed sections of the Mechanism Driver PCBA. :

2.4 THE PRINTING MECHANISM

The printing mechanism consists of the Shuttle Assembly, the Hammer Bank Assembly and the ribbon
transport.

2.5 THE SHUTTLE ASSEMBLY

The Shuttle Assembly consists of the Linear Motor Bar Assembly, two bumper assemblies, two drum
assemblies, the Hammer Bank Assembly, Hammer Bank Cable Assembly, Encoder PCBA. and a lincar
encoder. The linear motor is driven by the Mechanism Driver PCBA and sweeps the Hammer Bank
Assembly laterally across the 0.8 inch distance traveled by each hammer. This distance represents 8 character
spaces (WP, DP) or 10 character spaces (compressed print). The bumpers rebound the Hammer Bank
Assembly’s inertial energy when the shuttle reaches either end of its travel and reverses direction. The drums
provide a bearing action to the Hammer Bank Assembly, allowing it to move eftortlessly. The optical lincar
encoder produces timing pulses that are used to determine Hammer Bank Assembly speed and direction
and to synchronize printing,
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2.6 THE HAMMER BANK ASSEMBLY

Printing is done by a row of 17 print hammers mounted on the Hammer Bank Assembly. Each hammer is
a stiff leaf spring held securely on the hammer bank by a screw passing through its end. At its other end is a
pointed tip. A single permanent magnet running the full length of the hammer bank holds all 17 hammer
springs in the retracted (tensioned) state.

Each print hammer is associated with a normally de-energized coil mounted on a magnetized pole pin
(Figure 2-2), the end of which directly contacts the free end of the hammer spring. When hammer driver
logic determines that the hammer is to print a dot, a current pulse energizes the coil. The polarity of the
resulting electromagnetic field opposes the field of the permanent magnet, releasing the hammer to impact
the ribbon and paper (Figure 2-3). Printing is accomplished when the hammer tip strikes the ribbon against
the paper, leaving a dot of ink on the paper.

During flight time the coil is again de-energized. As the hammer rebounds after striking, the permanent
magnet again captures the hammer and holds it ready for the next stroke. Flight time is the same for all 17
hammers.

In the word processing and data processing modes, a line of characters is created by a scanning pattern
(Figure 2-4). All dots in any row of the dot matrix are printed in a single scan as the shuttle moves from one
side to the other through eight character spaces.

In the compressed print mode, 10 characters per hammer (except the first hammer) are produced in the
same scan. Figure 2-5 shows the order in which a single character is formed by a single print hammer.

Successive rows of dots are printed as the paper is advanced one dot row at a time, with the shuttle moving
in alternate directions for alternate rows of dots. Characters are formed by various dot matrices (Figure 2-6)
according to the selected print mode as shown in Table 2-1.

Table 2-1
Dot Matrices vs. Speed/Density

Speed Dots
Print Mode (Ipm) Horizontal Vertical
Word Processing 80 7 on 13 centers 9 plus 3 descenders
Data Processing 150 5 on 9 centers 7 plus 2 descenders
Compressed Print 200 4 on 7 centers 5 (uppercase only)

In the word processing mode, for example, lower case characters are formed in 12 rows of a 13 by 12 dot
matrix. Seven overlapping dots are printed in the horizantal plane on 13 vertical centers for accurate
character rendition.

The dot printing process continues for the number of dot matrix rows determined by the selected print
mode, regardless of the existence of possible descender rows. When an entire character line has been printed.
the paper transport advances the paper to the top dot row of the next character line to be printed. During
the line advance, the Hammer Bank Assembly continues the right; left sweeping motion; at this time.
however, the print hammers are disabled from printing.
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2.7 THE RIBBON TRANSPORT

The printer ribbon advances continuously on spool hubs. The ribbon motors are driven while the Hammer
Bank Assembly is running and stop when the Hammer Bank Assembly stops. Ribbon motion is reversed
when the wire threaded through either end of the ribbon is detected.

Constant ribbon tension is obtained by controlling the motors with a differential drive circuit. At any
moment while the Hammer Bank Assembly is in motion, one motor acts as a driving motor drawing the
ribbon against the resistance exerted by the other motor. This system operates to maintain a constant motor -
speed and constant ribbon tension. When the end of the ribbon is detected, the two motors exchange roles.

2.8 THE PARALLEL CONTROLLER PCBA

The Parallel Controller PCBA contains logic circuits {Figure 2-7) for communicating with the host data
source, with the operator control panels and with the Mechanism Driver PCBA.

Iunctionally. the Parallel Controller PCBA is divided into two primary sections: the Data Control Unit
(DCU) and the Mechanism Control Unit (MCU). Each section contains a Z80 CPU microprocessor to
control its operation.

2.9 THE DATA CONTROL UNIT (DCU)

The DCU microprocessor controls data operations between the host controller and the printer. The MCU
microprocessor controls the printing mechanism elements .via the Mechanism Driver PCBA.

The DCU receives coded information from the host controller that determines characters to be printed, font
selection, line spacing, plotting, EVFU selection, elongated characters, and paper movement. In turn, the

DCU returns status data to the host. The MCU controls the printing mechanism and the paper transport via
the Mechanism Driver PCBA, and monitors the shuttle direction and speed.

2.10 THE HOST INTERFACE

When the printer is on line and ready to operate, it sends the “ready” (IRDY) and “on line” (IONLINE)
output signals to the host controller via the host interface. When the host controller is ready to transfer a
byte of code, it puts the byte on the host interface data lines: DATA 1 through DATA 8, followed by a
Data Strobe (DATA STB) pulse. DATA STB loads the byte into the interface latches. DATA STB also
sets the Interrupt latch, which sends interrupt TRGO to the DCU microprocessor.

Upon receiving TRGO, the CPU services the interrupt, using an interrupt service subroutine in program
memory. The microprocessor sends addressing information to the DCU 1/O Port Decoding logic. The
decoder will generate the Read Host Control (NRDHCTRL) or Read Host Data (NRDHDATA) in
response. This action transfers the host's data byte or control byte onto the DCU Data Bus (DDO-DD?7).
Next, the CPU generates a write control (NDWR) signal, which is used to store the byte of data in random
access memory (RAM). NWRCTRL also is applied to the Host Interface circuitry to generate
ACK/NACK. The ACK/NACK signal is sent to the host controller to indicate that the printer is ready to
receive the next byte of data.

2.11 THE COMPACTOR

Each of the application modes — word processing, data processing or compressed print — uses a different
font width. Therefore, as each character code is received from the host data source, it is addressed to font
memory by the DCU microprocessor. Font memory establishes the proper character width value for the print
aplication mode selected. This width value is applied to the compactor control logic.

10



The character data byte is a parallel input into the compactor from the DCU Data Bus. The compactor
adjusts the character according to its width value. After each character has been processed through the
compactor, it is stored in the MCU RAM memory. The compactor generates Data Available (NDAV) to
the MCU microprocessor via the input port logic and the MCU Data Bus. To transfer the data from the
compactor to the MCU Data Bus (MDO-MD?7), the MCU microprocessor generates the Read Compactor
(NRDCOMP) signal via the I/O Address Decoder logic to send the data to the MCU RAM via the MCU
Data Bus.

2.12 THE MECHANISM CONTROL UNIT (MCU)

The MCU, through the General Purpose Interface Status Register, then informs the DCU that the
compactor is available for processing the next character.The character from the MCU RAM buffer memory
is loaded into the Hammer Serial Data Multiplexer.

The output of the Hammer Serial Data Multiplexer is applied serially to the input of the Senial Shift
Register on the Mechanism Driver PCBA. This is accomplished via the Compare (COM) line.

2.13 THE PDM SHUTTLE DRIVE GENERATOR

At the PDM Shuttle Drive Generator, a byte of motion data is presented to the Shuttle Drive Generator
latch and is loaded into it by a NWRSTLMTR pulse. Bit 0 is sent immediately to the Mechanism Driver
PCBA where it determines the direction the Hammer Bank assembly is to take. Bits | through 7 are applied
to the generator’s counter and are loaded into it when the 32 microsecond PULSE coincident to
MSYSCLK. The high order bit of the counter is set to a high or low state and remains at that level until the
counter count progresses far enough to change it. The result is a pulse width modulated signal (NLMD)
which is sent to the linear motor driver to control shuttle speed. The width depends on the contents of the
byte latched into the generator.

2.14 THE MECHANISM DRIVER PCBA

The Mechanism Driver PCBA contains those circuits required to dnive the printing mechanism. These driver
circuits are under control of the Parallel Controller PCBA. The Mechanism Driver PCBA also produces, by
use of regulators, the +12 VDC and -12 VDC required by the Parallel Controller PCBA to monitor power
failures. The +12 VDC is derived from the +30 VDC output of the Power Supply PCBA, while the -12 VDC
is derived from the -16 VDC output of the Power Supply PCBA.

The Mechanism Driver PCBA contains driver circuits for the printing mechanism as follows (Figure 2-8):
® Hammer Bank Dnivers

® Linear Motor Drivers

® Ribbon Motor Drivers

® Paper Feed Motor Drivers

® Blower Driver

o Optical Encoder Analog to Digital Converter

2.15 HAMMER BANK LOGIC

The hammer bank logic consists of a 17 bit serial shift register and 17 data latches. The serial data output
(COM) of the hammer serial data multiplexer on the Parallel Controller PCBA is clocked into the shift
register by the Hammer Serial Clock (NHSC). After the data is shifted in serially. parallel outputs | through
17 are loaded into the hammer data latches by Hammer Clock (NHCK). which is sent from the Parallel
Controller PCBA. Each output of the latch is connected directly to the input of the corresponding hammer
driver circuit.
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After the data is transferred from the shift register to the latches, the shift register is cleared by the Hammer
Clear pulse (NHAMCLR). The source of NHAMCLR is the I/O Address Decode logic on the Parallel
Controller PCBA. After printing, the hammer data latches are cleared by the Hammer Reset pulse (NHRS)
sent from the hammer reset/ overdrive logic.

2.16 HAMMER RESET/OVERDRIVE LOGIC

The hammer reset; overdrive logic is used to generate the signals, Hammer Reset (NHRS) and Overdrive
(OD). NHRS is used to clear (reset) the 17 hammer data latches after printing. OD is used to control the
Darlington drivers for partially energizing and de-energizing the hammer coils during print operation.
NHRS and OD are derived from signals from the Parallel Controller PCBA: Hammer Clock (NHCK),
which loads data into the hammer data latches; and MSYSCLK, the system clock.

2.17 THE HAMMER BANK DRIVERS

The hammer bank drivers consist of 17 identical drivers (one for each hammer coil) and two identical
Darlington drivers. One Darlington driver energizes nine hammer coils while the other energizes the
remaining cight hammer coils. Each of the 17 outputs of the data latch is connected to the input of the
corresponding hammer driver (Figure 2-9).

When a hammer is to print, its hammer driver is turned on by the data latch output, and the return path to
- 16 VDC for the associated hammer coil is completed. Simultaneously, the Darlington drivers are turned on
by OD, and +30 VDC is applied to all the coils. Each of the coils that has its hammer driver enabled by the
data latch is energized. When the coil is energized, the hammer is released to print.

After 100 microseconds, +30V HB is disconnected from the coil when OD turns off the Darlington drives.
- 16V remains applied to the coils to sustain coil current and is turned off when NHRS clears the data latch.

2.18 LINEAR MOTOR DRIVER

The linear motor driver provides drive for the two linear motor coils on the shuttle and consists of two

push: pull drivers and control circuits. The three inputs to the linear motor drivers (NLMD, DIR and NTA)
come from the MCU section on the Parallel Controller PCBA. The Linear Motor Drive pulse (NLMD) is a
pulse-width modulated signal generated by the shuttle drive generator. The shuttle speed is directly
proportional to pulse width the longer the drivers are on, the more energy is transferred to the shuttle
through the linear motors.

The Direction (DIR) input also is generated by the shuttle drive generator on the Parallel Controller PCBA
and is used to control left and right shuttle direction by steering the polarity of the NLMD pulses to the
linear motor drivers. The remaining input signal to the linear motor drivers is the Turn Around (NTA)
signal. NTA is sent from the Parallel Controller PCBA output port register and is used to inhibit any
NLMD pulses during turn around, enabling the shuttle to decelerate and reverse direction.

2.19 THE RIBBON DRIVER

The ribbon driver circuits (Figure 2-10) drive the ink ribbon from one reel to the other as it passes between
the hammer bank and the platen. The direction of ribbon travel is reversed automatically as the end of
ribbon is detected by sensors on the ribbon guide. A wire is woven through the ribbon at each end to
provide detection of end of ribbon.
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The ribbon is driven by two dc motors in a servo circuit. For either direction of travel, one motor is the
driven motor, drawing the ribbon against resistance exerted by the other motor. This system maintains
constant motor speed and ribbon tension. When the end of ribbon is detected, the two motors exchange
roles. The ribbon is in motion only while printing is taking place. This activity is controlled by the Ribbon
(RIB) and Ribbon Park (RIB PARK) signals from the MCU on the Parallel Controller PCBA.

Whenever an end of ribbon sensor (RIB SWR or RIB SWL) is activated, it establishes the cross coupled
latch at the input of the ribbon driver circuit in a state to turn on the related FET (Q15 or QI16). If, for
example, the left hand sensor (RIB SWL) resets the latch, FET QIS5 is turned off and Q16 is turned on.
With Q16 turned on, the output of the left ribbon motor driver (Q6 and QI8) is increased considerably by
the voltage divider network consisting of resistors R22, R49, and R163. This connects the left ribbon motor
as the driving motor, with the right ribbon motor providing drag for ribbon tension.

When the right end of ribbon is detected, the latch is set to the opposite state and the control circuits and
motors reverse roles. When no printing is taking place, RIB PARK is high and both FETS (Q15 and Q16)
are turned off. The motors then act in equal opposition to stop ribbon movement. RIB PARK also 1s
applied to the blower motor driver circuit. There, it is used to turn off the blower when printing is not in
process.

2.20 THE PAPER DRIVE MOTOR DRIVERS

The paper drive motor is an incremental (stepper) motor containing two pairs of coils. One pair of coils is
driven by Paper Feed Motor Driver signals PF1’NRUNI, while the other pair is driven by PF2, NRUN2.
The paper feed motor drivers are controlled by paper feed pulses, either the two-phase Paper Feed signals
PF1 and NRUNI or PF2 and NRUN2,

Pressing the 1 O1- switch causes the MCU to generate the paper feed pulses. Momentarily pressing the TOF
switch causes paper to advance one line. When the switch is held down, paper slews to the top of form
position.

Paper feed pulses are under program control and require no manual intervention. Each pair of
PF1/NRUNI and PF2; NRUN2 pulses increment the motor one step to advance paper one dot row.
PF1/NRUNI and PF2/NRUN2 pulses control the identical and essentially independent drive circuits. Each
drive circuit operates in like fashion,

The paper feed pulses are gated to a push-pull current amplifier to provide current through one pair of the
motor coils. A constant current controller circuit is used to stabilize the inductive current pulses (smoothing
paper drive operation and protecting circuit components). This controller circuit monitors current flow
through the motor coils and controls the duration of the pulses applied to the push; pull driver. The ctfect of
this circuit is to maintain motor coil current at a relative constant value, while moving the motor shaft at
variable speeds.

The motor coil current is monitored across a 0.1-ohm resistor (R27) connected to the ground side of the
push/ pull driver. The voltage drop across this resistor controls the limiting action of the circuit and drives a
low pass filter. The filtered output signal is an error input signal to the controller circuit. The stages of the
controlled circuit are referenced to VREF and RAMP. VREF provides constant voltage through a regulator
tied to +SVDC, while RAMP is a linear amplifier which provides a constant current.

The output of the controller is a pulse with a duration proportional to the input error signal. This variuble

width pulse is used to gate the paper feed pulses to the push; pull drivers and. consequently. vary both the
duration of the motor drive pulses and the speed of the motor.

15
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2.21 POWER-UP RESET LOGIC

The power up reset logic is located on the Mechanism Driver PCBA and is used to generate the Master
Clear signal (NMC). The circuit is activated (NMC is low) by sensing the presence of +5 VDC when power
is turned on initially.

The +5 VDC charges an RC network which then turns the circuit off (NMC high). NMC is used to clear
the microprocessors on the Parallel Controller PCBA to establish the initial program load state.

2.22 THE ENCODER CIRCUIT

The encoder circuit accepts the analog output of the encoder preamplifier located on the shuttle. The
function of this circuit is to shape the analog input (ENCE) to digital pulses (FENCE) at the output. The
output is applied to the Parallel Controller PCBA for maintaining shuttle and print control.

2.23 THE +12 VDC AND -12 VDC POWER SUPPLIES

The +12 VDC and -12 VDC power supplies are located on the Mechanism Driver PCBA. The +12 VDC
supply regulates the 30 VDC input to provide +12 VDC at the output. The -12 VDC supply regulates the -
16 VDC input to provide -12 VDC at the output.

2.24 THE POWER SUPPLY PCBA

The Power Supply PCBA is a switching power supply. The regulated outputs are +5 VDC, -16 VDC and
+30 VDC. While all outputs are supplied to the Mechanism Driver PCBA, only +5 VDC is supplied to the
Parallel Controller PCBA, the Control Panel PCBAs, and the Encoder PCBA.
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Section 3
PREVENTIVE AND CORRECTIVE MAINTENANCE

3.1 GENERAL

This section provides instructions for field maintenance of the MVP Printer (Figure 31). The
following paragraphs provide both preventive and corrective maintenance procedures. The
information is arranged by assemblies, with all procedures related to an assembly grouped
together.

CAUTION
Unless specified otherwise, all procedures in this section must be performed
with power disconnected from the printer to avoid the possibility of injury to
personnel or damage to the equipment.

Tools and test equipment recommended for field maintenance of the MVP Printer are listed in Table 3-1.
The hammer tip alignment tool, the exerciser and the bumper adjustment tool are available only from
Printronix. The remaining items are commercially available; equivalent items may be substituted.

Table 3-1.
Recommended Tools and Test Equipment

Item Printronix No. Mfg. No. (Suggested)
Hammer Tip Alignment Tool 110497-001 —
Bumper Adjustment Tool (Bumper Locknut Spanner) 110459-001 —
Exerciser 101635 —
Bearing Lubricant, M3 101805-001 —

Screwdriver, Torque, 12 to 36 in. lbs., adjustable — Utica TS35
Screwdriver, Torque Adapter — Utica HW-18
Screwdriver, Torque Hex Socket-3/16™ Utica W-8
Screwdriver, Torque Hex Adapter-3/16™ Utica HW4
Screwdriver, Torque Hex Adapter-5/32” Utica HW-6
Crescent Wrench Utica 91-4C
Screwdriver, Allen Hex Xcelite 99PS40
Screwdriver, Phillps Xcelite X100
Screwdriver, Phillps Xcelite X102
Screwdriver, Slot Xcelite A184

Screwdriver. Slot
Nut Driver Set

Xcelite R3164
Xcelite PS120

Diagonal Cutters Erem 91EH
Pliers, Chain Nose Erem 11 DH
Rule, Steel 6™ General 616
Feeler Gauge Set Pronto 000AA
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Table 3-1 continued

2 Dowell Pins, 3/16 x 1™ —
Adhesive 101854-005 Loctite 918
Pipers Grip Ring — Truarc 1120
Scale, Weight, 0 to 40 lbs. - —

Ratchet, 3/8” Drive —_ —
Extension 3", 3/8 Drive —_ -

Socket 7/16”, 3/8 Drive — —

Exacto Knife and Blades — —

Digital Voltmeter —_ —

Awl —_ —
Oscilloscope & Probes (35 MHz or better) — —

3.2 PREVENTIVE MAINTENANCE

Preventive maintenance consists of periodic cleaning and lubrication of the printer, along with
visual inspection of assemblies in the printer and a check of the tension of the timing belt and the
tractor belt.

The MVP printer should be cleaned at regular intervals to maintain printing quality and operating
efficiency. In addition to general cleaning of the interior and exterior, special cleaning may be
required at the following points:

o Shuttle Assembly

® Hammer Bank Cover Assembly

o Hammer tips and coils

¢ Linear Encoder

e Ribbon Guide Assemblies

® Paper Detect Switch Assembly

® Blower Assembly

® Adjustable Tractors

Individual cleaning instructions are provided in the corresponding paragraphs in this section.

There are two locations in the MVP Printer that require lubrication: the shuttle axles and the
platen wear saddles. Individual lubrication instructions are provided in the appropriate
paragraphs.

Preventive maintenance procedures should be performed every six months or at the end of every
500 hours of operation. Depending on use and operating environment, more or less frequent
maintenance may be required to maintain the operating efficiency of the printer.

3.3 CORRECTIVE MAINTENANCE

Corrective field maintenance of the MVP Printer includes mechanical alignments and adjustments,
along with assembly removal and replacement. The following assemblies are considered factory
repairable only, and no procedures are given for replacement or repair of components within these
assemblies:

e Parallel Controller PCBA or Serial Controller PCBA

® Mechanism Driver PCBA

® Power Supply PCBA

® Inner Control Panel Board PCBA .

® Encoder PCBA

® Shuttle Assembly

Note that the first three PCBAs in this list are the three major circuit boards in the printer. No
field repair should be attempted on these boards.

20



S,

Alignments and adjustments that may be performed as part of field maintenance include:
® Shuttle Cover Assembly paper scale adjustment
® Hammer Spring alignment

® Linear Encoder adjustment

® Shuttle Bumper adjustment

® Timing Belt alignment

® Timing Belt tension adjustment

® Tractor skew alignment

® Tractor Belt adjustment

® Paper Ironer adjustment

® Hammer Bank to Platen gap adjustment

® Platen adjustment

® Ribbon Guide Assembly adjustment

Individual instructions for performing these alignments and adjustments are provided in the
appropriate paragraphs in this section.

3.4 THE PRINTER CABINET

The printer cabinet (Figure 3-2) consists of a cabinet base with a removable cabinet housing. A
hinged cabinet cover allows access for interior cleaning by the operator. The Front Control Panel
PCBA is mounted on the hinged cabinet cover.

The MVP Printer should be cleaned at regular intervals to prevent the build up of paper dust and
chaff, ribbon lint and ink that may interfere with its operation.

a. Cleaning the Exterior
Clean the exterior of the printer using a soft cloth and a mild detergent. Do not use abrasive
cleaners, particularly on the printer window.

b. Cleaning the Interior

To clean the interior of the printer, remove the power cord and proceed as follow:

Open the cabinet cover.

Move the platen lever to the load position (fully open).

Remove the paper from the paper transport.

Remove the ribbon spools from the ribbon hubs.

Use a soft brush to dislodge and a vacuum to remove paper dust and ribbon lint. Give special
attention to the tractors, the Hammer Bank Assembly and the base pan.

e

3.5 THE CABINET HOUSING

a. Removal and Replacement
To remove the cabinet housing, refer to Figure 3-2, remove the power cord. and perform the
following steps:
1. Open the cabinet cover.
2. At the inside right side of the printer, disconnect the Front Control Panel ribbon cable at
connector J31.
3. At the front right and left inside corners of the printer, remove the two hex head screws that
secure the cabinet housing to the base.
4. At the rear of the cabinet housing, loosen the two Phillips head screws.
Close the cabinet cover.
6. Carefully lift the cabinet housing off the printer.

v
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To replace the cabinet housing, reverse the removal procedures, taking care to avoid damaging the
ribbon cable. Route the Front Control Panel cable behind and underneath the right side plate.
Observe the keying of connector J31. Be sure to slide the 1/O connector plate into the grooved
cutout at the right rear of the cabinet housing.

3.6 THE FRONT CONTROL PANEL PCBA

The Front Control Panel PCBA is mounted on the front cover and has operator control
switches/ indicators mounted on it.

a. Inspection

Each switch on the Front Control Panel PCBA has a LED indicator. To verify the correct
operation of the front control panel switches and indicators, apply power to the printer and check
normal operation switch functions per Section 3 of the Operator’s Guide.

b. Removal and Replacement

The Front Control Panel PCBA must be replaced as a complete assembly including the attached
cable. The PCBA may be removed and replaced with the cabinet housing attached to the cabinet
base or removed from it.

To remove the Front Control Panel PCBA, refer to Figure 3-2 and proceed as follows:
. Remove the power cord and open the cabinet cover.
2. Disconnect the Front Control Panel Cable from connector J31.
3. Remove the two hex head screws that secure the “U™ clamp holding the cable assembly to the
cabinet cover.
4. Remove the two hex head screws that secure the clamp holding the cable assembly to the
cabinet housing.
Carefully thread the cable assembly through the opening in the cabinet housing.
Cut the tie wrap holding the cable assembly to the cover.
Remove the two hex screws holding the PCBA to the cabinet cover.
Remove the PCBA and the attached cable assembly.

el B =N

To replace the Front Control Panel PCBA, proceed as follows:

1. Position the PCBA on the cabinet cover. Verify that the switches are not binding on the
cover.

2. Attach the PCBA to the cabinet cover with two hex head screws.

3. Attach the Front Panel Cable to the cabinet cover. using the “U™ clamp and the two hex
head screws. Leave at least a half inch loop. so that the cable does not bind when the cover is
open.

4. Carefully thread the cable through the opening in the cabinet cover.

5. Replace the clamp that secures the cable assembly to the cabinet housing and secure it with
the two hex screws.

6. Replace the tie wrap holding the cable to the cover. Route the cable behind and underneath

the right side plate.
Reconnect the cable to connector J31. Observe the keying of the connector.
8. Verify correct panel operation per Section 3 of the Operator’s Guide.

~
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3.7 THE CABINET COVER
a. Removal and Replacement

To remove only the cabinet cover, refer to Figure 3-2, remove lhc power cord and proceed as
tollows:
1. Open the cabinet cover.
2. Remove the two hex head screws that secure the “U™ clamp that holds the Front Control
Panel Cable to the cabinet cover.
3. Cut the tie wrap that holds the cable to the cover.
4. Remove the two hex head screws that hold the Front Control Panel PCBA to the cover, and
carefully set the PCBA in a position where it cannot be damaged.
5. Remove the hex head screws and washers that secure the cabinet cover to the right and left
hinges on the cabinet housing.
6. Remove the cover carefully.

To replace the cabinet cover, proceed as follows:

I. Hold the cabinet cover in the open position and secure it to the hinges, usmg hex head screws
and washers.

Attach the Front Control Panel PCBA to the cover, using two hex head screws. Verify that

the switches are not binding against the cover.

3. Position the Front Control Panel Cable along the side of the cover and secure the cable to
the cover, using the U™ clamp and two hex head screws. Leave at least a half inch loop so
that the ribbon cable will not bind when the cover is open.

4. Install a new tie wrap to secure the ribbon cable to the cover.

5. Close the cover and verify its alignment with the cabinet housing and the latch bracket. If
adjustment is required. loosen the hinge screws, reposition the cover as necessary, and tighten
the hinge screws,

t9

3.8 THE INNER CONTROL PANEL PCBA

The Inner Control Panel PCBA is mounted on the Control Panel Riser inside the printer. The
Inner Control Punel Cable Assembly connects to the PCBA.

To remove the Inner Control Panel PCBA, refer to Figure 3-3 and proceed as follows:
I. Remove the cabinet housing per subsection 3.5.
2. Disconnect P32 at the right front edge of the PCBA.
3. Remove the two Phillips head screws and lockwashers that hold the PCBA.
4. Lift the Inner Control Panel PCBA off the Control Panel Riser.
To replace the Inner Control Panel PCBA, reverse the removal procedures.

3.8.1 THE INNER CONTROL PANEL CABLE ASSEMBLY

To remove the Inner Control Panel Cable Assembly:

I. Remoze the cabinet housing per subsection 3.5.

2. Remove connector P32 from the Inner Control Panel PCBA.

3. Remove the Parallel Controller PCBA. the Mechanism Driver PCBA and the Power Supply
PCBA per subsections 3.10 through 3.12. Remove the Serial Controller PCBA and the
Option PCBA. if installed.

4. Remove the two hex head screws that secure the J3 connector to the base pan.

5. Remone the four hex-head screws from the Interconnect Board PCBA (Figure 3-4). and raise
the board.

6. Withdraw the cable assembly.

To replace the Inner Control Panel Cable Assembly. reverse the removal procedures.

24



PARALLEL CONTROLLER PCBA

MECHANISM DRIVER PCBA

POWER SUPPLY PCBA

INNER CONTROL PANEL PCBA

(O=mvwnenn

P32 CONNECTOR

CONTROL PANEL RISER

INNER CONTROL PANEL
CABLE ASSEMBLY

Figure 3-3. The Inner Control Panel and Cable Assembly

25




3.9 THE PRINTED CIRCUIT BOARD ASSEMBLIES (PCBAs)

No procedures are provided for fault isolation to the component level on circuit boards. The
PCBAs may need to be removed because they are defective or to service other areas in the printer
where the boards in place would create an access problem. The principal PCBAs are removable by
simply pulling them up and out of their guides and connectors. The following subsections describe
the removal of the PCBAs located in the rear of the printer.

3.10 THE PARALLEL CONTROLLER PCBA (OR THE OPTION SERIAL
CONTROLLER PCBA)

a. Removal and Replacement

To remove the Parallel Controller PCBA (or the Serial Controller PCBA), refer to Figure 3-4 and
proceed with the following steps:
I. Remove the cabinet housing per subsection 3.5.
2. Grasp the Parallel Controller PCBA firmly at both ends and lift it straight up in the slots of
the mounting post.
3. Open the restraining latches and disconnect the 1/O Cable Assembly from connector P4 of
the PCBA.

To replace the Parallel Controller PCBA (or the Serial Controller PCBA), perform the following
steps:

l. Transfer the Program PROMs, Font PROMs and the Configuration PROM to the
replacement board.

2. Connect the 1/O Cable Assembly at connector P4 and close the restraining latches.

3. Slide the Parallel Controller PCBA (or the Serial Controller PCBA) into position in the slots
of the mounting posts. Be certain that the edge connectors at the bottom of the PCBA are
seated firmly in the connectors on the the Mother Board PCBA and that the 1/ O cable is
properly dressed (not crimped).

4. Apply power to the printer, run the configuration test and verify that the printer is otherwise
operating correctly.

3.11 MECHANISM DRIVER PCBA

a. Removal and Replacement

To remove the Mechanism Driver PCBA, refer to Figure 3-4 and perform the following steps:
I. Remove the cabinet housing per subsection 3.5.
2. Disconnect the Paper Drive Motor Assembly cable from connector P16 at the right edge of
the Mechanism Driver PCBA.
3. Grasp both sides of the Mechanism Driver PCBA and lift it directly upward in the guide
slots. ‘
To replace the Mechanism Driver PCBA, reverse the removal procedures. Be sure to observe the
keying of the mating connectors at P16 and dress the I/ O Cable Assembly loop under the
Mechanism Driver PCBA.

3.12 THE POWER SUPPLY PCBA

a. Removal and Replacement

To remove the Power Supply PCBA, refer to Figure 3-§ and perform the following steps:
1. Remove the cabinet housing per subsection 3.5.
2. At the upper left side of the Power Supply PCBA, lift up the protective flap. Press in the

edge clips of each connector and remove connector J18 from J1 and connector J19 from J2.

3. Grasp the Power Supply PCBA with both hands and lift it straight up in the guide slots.

To replace the Power Supply PCBA, reverse the removal sequence.
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3.13 THE INTERCONNECT BOARD PBCA

a. Removal and Replacement

To remove the Interconnect Board PCBA, refer to Figure 3-6 and perform the following steps:

I. Remove the cabinet housing per subsection 3.5.

2. Remove the Parallel Controller PCBA, the Mechanism Driver PCBA and the Power Supply
PCBA per subsections 3.10 through 3.12. Remove the Serial Controller PCBA and the
Option PCBA, if installed.

3. Disconnect the eight connectors from the Interconnect PCBA.

4. Remove the four hex screws and lift the Interconnect PCBA out of its position.

To replace the Interconnect Board PCBA, reverse the removal sequence.

3.14 THE MOTHER BOARD PCBA

a. Removal and Replacement

To remove the Mother Board PCBA, refer to Figure 3-6 and perform the following steps:

I. Remove the cabinet housing per subsection 3.5.

2. Remove the Parallel Controller PCBA, the Mechanism Driver PCBA and the Power Supply
PCBA per subsections 3.10 through 3.12. Remove the Serial Controller PCBA and the
Option PCBA, if installed.

3. Disconnect the ground wire, labeled CHAS-GND, from the Mother Board PCBA.

4. Remove the seven hex head screws that secure the Mother Board PCBA to the cabinet base
and lift out the Mother Board PCBA.

To replace the Mother Board PCBA, reverse the removal procedures.

3.15 THE SHUTTLE COVER ASSEMBLY

a. Paper Scale Adjustment

There is a 132 unit scale on the Shuttle Cover Assembly. To adjust the paper scale, leave the
Shutttle Cover Assembly in place and slide the scale laterally so that positions | and 132 are
directly in front of the corresponding characters on a 132 character printout.

b. Removal and Replacement

To remove the Shuttle Cover Assembly, re