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IN THIS MANUAL

CAUTION statements identify conditions or practices
that can result in damage to the equipment or other
property.

WARNING statements identify conditions or practices
that can result in personal injury or loss of life.

IN THIS MANUAL
QA This symbol indicates where applicable caution-
ary or other information is to be found.
AS MARKED ON EQUIPMENT
4 DANGER high voltage.
@ Protective ground (earth) terminal.

A ATTENTION —refer to manual.

@ Refer to manual.

POWER SOURCE

This product is designed to operate from a power
source that does not apply more than 250 volts rms
between the supply conductors or between either
supply conductor and ground. A protective ground

connection by way of the grounding conductor in the
power cord is essential for safe operation.

4691 SERVICE

OPERATORS SAFETY SUMMARY

This general safety information is for both operating and servicing personnel. Specific warnings and cautions will be
found throughout the manual where they apply, but may not appear in this summary.

TERMS

AS MARKED ON EQUIPMENT

CAUTION indicates a personal injury hazard not imme-
diately accessible as one reads the marking, or a
hazard to property including the equipment itself.

DANGER indicates a personal injury hazard immediate-
ly accessible as one reads the marking.

SYMBOLS

GROUNDING THE PRODUCT

This product is grounded through the grounding
conductor of the power cord. To avoid electrical shock,
plug the power cord into a properly wired receptacle
before connecting to the power input or output termi-
nals. A protective ground connection by way of the
grounding conductor in the power cord is essential for
safe operation.

DANGER ARISING FROM LOSS OF
GROUND

Upon loss of the protective-ground connection, all
accessible conductive parts (including knobs and
controls that may appear to be insulating) can render
an electric shock.

USE THE PROPER POWER CORD

Use only the power cord and connector specified for
your product.

Use only a power cord that is in good condition.

Refer cord and connector changes to qualified service
personnel.

Xiv



OPERATOR’S SAFETY SUMMARY

USE THE PROPER FUSE

To avoid fire hazard, use only the fuse specified in the
parts list for your product, and which is identical in
type, voltage rating, and current rating.

Refer fuse replacement to qualified service personnel.

DO NOT OPERATE IN EXPLOSIVE
ATMOSPHERES

To avoid explosion, do not operate this product in an
atmosphere of explosive gases unless it has been
specifically certified for such operation.

XV

DO NOT REMOVE COVERS OR PANELS

To avoid personal injury, do not remove the product
covers or panels. Do not operate the product without
the covers and panels properly installed.

DO NOT OPERATE PLUG-IN UNIT
WITHOUT COVERS

To avoid personal injury, do not operate this product
without covers or panels installed. Do not apply power
to the plug-in via a plug-in extender.

4691 SERVICE

C

e‘

Il G B I B . ==



SERVICE SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary.

DO NOT SERVICE ALONE

Do not perform internal service or adjustment of this
product unless another person capable of rendering
first aid and resuscitation is present.

USE CARE WHEN SERVICING WITH
POWER ON

Dangerous voltages may exist at several points in this
product. To avoid personal injury, do not touch exposed
connections and components while power is on.

Disconnect power before removing the power supply
shield, soldering, or replacing components.

DO NOT WEAR JEWELRY

Remove jewelry prior to servicing. Rings, necklaces,

and other metallic objects could come into contact with
dangerous voltages and currents.

4691 SERVICE

X-RADIATION

X-ray emission generated within this instrument has
been sufficiently shielded. Do not modify or otherwise
alter the high voltage circuitry or the CRT enclosure.

POWER SOURCE

This product is intended to operate from a power
source that will not apply more than 250 volts rms
between the supply conductors or between either
supply conductor and ground. A protective ground
connection by way of the grounding conductor in the
power cord is essential for safe operation.
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Section 1

GENERAL INFORMATION

ABOUT THIS MANUAL

This manual provides servicing information and instructions for
the TEKTRONIX 4691 Color Graphics Copier shown in Figure 1-1. The
4691 will be referred to as "copier" throughout the remainder of
this manual.

Section 1, General Information, describes the various instrument
sections, compatible terminals, printing format, and standard
accessories. It also provides a list of options, optional acces-
sories, and supplies that may be ordered.

Section 2, Specifications, lists performance conditions, func-
tional characteristics, and supplemental information for the 4691
Color Graphics Copier.

Section 3, Operating Information, describes the control, connec-
tor, and indicator features of the copier and how to access them.

Section 4, Theory of Operation, gives a brief color theory,
describes the copy process, and describes the copier's electronic
circuitry in detail.

Section 5, Checks and Adjustments, gives a functional check
procedure (useful for determining the copier's operational
status) and a detailed adjustment procedure.

Section 6, Maintenance and Troubleshooting, describes procedures
for preventive maintenance (cleaning and lubrication) and for
diagnosing defective copier components (troubleshooting).

Section 7, Mechanical Disassembly/Assembly, describes how to
remove and replace major copier components and assemblies.

Section 8, Ink Jet Head Maintenance, contains information on the
operation and maintenance of the copier's ink jet heads. Mainte-
nance information includes symptoms of ink jet head problems,
procedures for replacing, purging, and converging the ink jet
heads, as well as performing the Threshold Voltage (TV) test.

4691 SERVICE 1-1




SECTION 1
GENERAL INFORMATION

Section 9, Options, describes the options available to the 4691
Color Graphics Copier.

Section 10, Installation, provides information necessary to in-
stall the copier into an operating system. This section also
describes how to replace ink cartridges, select line voltages,
and packing/unpacking procedures.

Section 11, Moving the Copier, describes the procedures and
precautions necessary for moving the copier.

Section 12, Electronic Parts List, lists all of the electronic
components and their part numbers for the copier.

Section 13, Diagrams and Schematics, shows interconnecting cable
and ink line plumbing diagrams, self-test patterns, examples of
some poor quality printing, the Tektronix Color Wheel, and
schematics for the copier's electronic circuitry.

Section 14, Mechanical Parts List, lists all of the mechanical
parts and shows exploded views of the copier.

Appendix A, Accessories And Supplies, provides the part numbers
of all accessories and supplies.

Appendix B, Fuses, shows the locations of and describes each of
the copier's over-current protections (fuses).

Appendix C, Firmware Locations, shows the locations of and
briefly describes the contents of each of the ROMs/EPROMs in the
copier.

Appendix D, Straps and Jumpers, shows the locations of and
describes the placement of each strap or DIP switch in the
copier.

Appendix E, Interface Connector Diagram, shows a diagram of the
host (or 4113 terminal) rear panel interface connector. This
appendix also shows the connector's signal/pin assignments.

Appendix F, Interconnecting Wiring, shows a cable diagram of the
copier and describes the pin/signal assignments for each connec-
tor in the copier.

Appendix G, Unpacking/Packing Procedures, shows how to pack and
unpack the copier to/from a shipping container.

Appendix H, Diagnostic Guide, shows how to interpret Threshold
Voltage Test patterns (procedure described in Section 8).

1-2 4691 SERVICE
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This

4691

SECTION 1
GENERAL INFORMATION

RELATED DOCUMENTATION

In addition to this Service Manual, the following manuals support
the TEKTRONIX 4691 Color Graphic Copier:

4691 Operators Guide (located inside the copier)

4691 Color Graphics Copier Operator's Manual

4113A Option 09 4690 Color Copiers Interface Service Manual
4113A Computer Display Terminal Operators Manual

4110 Series Programmer's Reference Manual

Device Driver Development Guide For 4691 Color Graphics
Copiers

PRODUCT OVERVIEW

overview describes copier features, compatible color

terminals, and a physical description of the copier.

Copier Features

The copier contains the following features:

The standard copier produces both A-size (8.5x11 inches --
216x279 mm) and B-size (11x17 inches -- 279x432 mm) output.
(An optional metric version of the copier replaces the A-
and B-size media dimensions with Ald-size (210x297 mm) and
A3-size (297x420 mm) media.)

The copier makes copies in portrait (vertical) or landscape
(horizontal) format, depending on the image orientation you
choose.

You can make copies from either a color terminal or a host
computer.

The time to produce printed output is independent of the
image or the amount of area filled with color, but is
dependent on copy size (approximately 4.5 minutes for B (or
A3) size and 2.5 minutes for A (or A4) size.

SERVICE 1-3



SECTION 1
GENERAL INFORMATION

The copier prints 150 dots per inch in the horizontal and
vertical directions.

The copier shows bright colors. "True" black is supplied
from a black ink cartridge, rather than from a mixture of
primaries that can form an "off" black.

Ink cartridges consist of four disposable 200 ml cartridges.
Paper handling is automatic. The copier loads paper by

vacuum from the input paper tray and automatically stacks
the printed sheets in the output paper tray.

Compatible Color Terminals

The TEKTRONIX, Inc. 4113A Option 09 and 4113A30 Option 09
terminals are compatible with the color copier. An existing 4113
(pedestal or desktop configuration) can be made compatible with
the copier by upgrading to Version 3 firmware and by adding the
Option 09 upgrade kit (4110F09). Other color terminals must have
a device driver that is analogous to Option 09.

Product Description

The 4691 Copier enclosure consists of a base assembly, a hinged

top cover, a plastic water bottle, an input paper tray, a service

access door (on the right), and an output paper tray and paper
exit door (on the left). The front of the copier consists of the
control panel and the ink cartridge access door. Opening the ink
cartridge access door exposes the four ink cartridges, the ink
cartridge indicator panel, and the Operators Guide.

Internally, the copier contains six major component assemblies
(Figure 1-2) which are described as follows:

1-4
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SECTION 1
GENERAL INFORMATION

ELECTRONICS

PRIMARY P.S. ASSEMBLY

( CPU BOARD
INTERFACE BOARD
DRIVER BOARD
PARALLEL I/F BOARD
EMPTY SLOT

sk = POSITION
SENSORS
HEAD DRIVER
INK AND AIR
PLASTIC WATER
BOTTLE AIR LINE
AIR PUMP
WATER
DRAIN TUBE
WASH STATION
INK
INK-JET CARTRIDGES
ASSEMBLY
AIR LINE
AND INK LINES
PAPER CARRIER AND

PAPER PRINTING ASSEMBLIES

PAPER PICKUP INPUT PAPER TRAY

HOUSING

HEAD
CARRIAGE

ROTATING
DRUM

PAPER ROLLERS S 0 & r‘*\\\\\\\

OUTPUT
PAPER TRAY

VENTILATION FAN

VACUUM FAN

4500-2

Figure 1-2. Copier's Internal Components.
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SECTION 1
GENERAL INFORMATION

THE ELECTRONICS consists of four circuit boards in the main card

cage (

the CPU board, the Interface board, the Driver board, and

the Parallel Interface board), the Ink Jet Head Driver circuit

board,
circui
primar

THE IN

the ten position sensors, the Low Voltage Regulator
t board, the High Voltage Regulator circuit board, and the

y power supply.
K AND AIR COMPONENTS consist of the following:

The ink cartridges, which provide the four basic ink colors
- yellow, magenta, cyan, and black.

The air pump and air lines, which pressurize the ink
cartridges and provide air to the ink jet heads.

The ink plumbing lines, which provide an ink path from each
pressurized ink cartridge to its ink jet head.

The ink jet head assembly, which ejects inks as demanded by
the copier's electronics.

The wash station, which washes the ink jet heads.

The plastic water bottle, which supplies water for the wash
station reservoir. The water is used to clean the ink jet
head surfaces.

The water drain tube, which allows you to drain the ink and
water solution in the wash station reservoir.

THE PAPER TRAYS. The copier comes with input and output paper

trays:

The input paper tray stores up to fifty sheets of paper and
is available in two sizes; the standard English tray which
holds paper sizes A and B, and the Metric tray (4691 Option
01) which holds paper sizes A4 and A3.

The output paper tray collects up to 50 printed copies.

4691 SERVICE
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GENERAL INFORMATION

THE PAPER CARRIER ASSEMBLY positions the paper before printing
begins:

. The paper pickup housing moves a piece of paper from the
input paper tray to the drum assembly.

. The vacuum fan holds the paper to the paper pickup housing
and to the rotating drum assembly.

THE PAPER PRINTING ASSEMBLY inks the paper and then deposits it
in the output paper tray:

. The rotating drum spins the paper at 666.7 rpm while the
head carriage scans across the drum and inks the paper.

. The paper rollers remove the finished copy from the drum
and drops it in the output paper tray.

THE VENTILATION AND COOLING ASSEMBLY cools the electronic assem-
blies and motors during copier operation.
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Section 2

SPECIFICATIONS

PERFORMANCE CONDITIONS

The copier's performance limits specifieu in this section require
the following conditions:

. Locate the copier in an environment that conforms to the
limits described in this section.

. Warm up the copier for 30 minutes before checking specifi-

cations.

ENVIRONMENTAL CHARACTERISTICS

Table 2-1 lists the environmental characteristics and performance
requirements for the Copier.

Table 2-1

ENVIRONMENTAL CHARACTERISTICS

Characteristics Performance Requirements
TEMPERATURE
Operating 41 to 95 degrees F (5 to 35 degrees C)

Nonoperating
- With Ink

- Without Ink

32 to 122 degrees F (0 to +50 degrees C)

-22 to +122 degrees F (-30 to +50 degrees C)

ALTITUDE
Operating

Nonoperating
- With Ink

- Without Ink

Ambient air pressure (522 mm Hg)

Ambient air pressure (522 mm Hg)

50,000 feet

VIBRATION
Nonoperating
(no ink/paper)

.038 cm displacement with frequency
varied from 10-55-10 Hz.
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Table 2-1 (cont)

MAXIMUM TILT

3 degrees from horizontal plane

HUMIDITY
Operating

Nonoperating

15-85% relative humidity, noncondensing

5-95% relative humidity, noncondensing

PAPER
Operating

Storage
Conditions

Storage Time

All specifications are the same as the
copier specifications

Store in a cool, dry, dark location with
original packaging or other wrapper

One year from date of shipping

INK
Operating All specifications are the same as the
copier specifications
Storage 0-21 degrees C. (in cool, dark
Conditions location)
Storage Time 24 months from filling at factory
2-2 4691 SERVICE




SECTION 2
SPECIFICATIONS

FUNCTIONAL CHARACTERISTICS

Refer to Table 2-2.

Table 2-2

FUNCTIONAL CHARACTERISTICS

Characteristic Specification

Process Drop-on-demand (air assisted)
Reproducible Seven colors (magenta, yellow, cyan, red,
Colors green, blue, and black) plus the color of

Paper Trays

Copy Time

Multiple Copies

Image Format

Effective Image

Dimensions of
Paper

Addressability

the paper (white)

Standard A/B-Size Tray (50-sheet capacity)
Optional A4/A3-Size Tray (50-sheet capacity)

A- or Al4-size copy: about 2.5 minutes. B-
or A3-size copy: about 4.5 minutes.

Up to 50 copies, by single command, under
program control.

Landscape (horizontal) or Portrait
(vertical) are selectable under program
control with Landscape as the default
format.

A or A4 - 7.9x10.2 inches (200x260 mm)
B or A3 - 10.2x16.1 inches (260x410 mm)

150 dots/inch (6 dots/mm) horizontally and
vertically

4691 SERVICE
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SECTION 2
SPECIFICATIONS

ELECTRICAL CHARACTERISTICS

Refer to Table 2-3 for voltage, fuse, and power specifications.

Table 2-3
COPIER VOLTAGES AND LINE FUSES

Item Specification

u

Line Voltage Four ranges can be set:
90 to 110 Vac, 48-62 Hz
105 to 129 Vac, 48-62 Hz
180 to 220 Vac, 48-62 Hz*
211 to 258 Vac, U48-62 Hz*

Power 500 watts maximum

Consumption

Internal Power +150 V, +24 Vv, +12V, +7.4 V, 45V, =12 V,
Supplies and =150 V

Fuse Selection 90 to 129 V 6.25A 125 V (medium-blow)

180 to 250 V 3A 250 V (medium-blow)

For power supply fuses, see Appendix B.

¥ Requires one of Options A1-A5, which include different fuses
and/or power cords.

i
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SPECIFICATIONS
MECHANICAL CHARACTERISTICS
Refer to Table 2-4 for mechanical specifications.
Table 2-4
MECHANICAL CHARACTERISTICS
Characteristic Specification
Copier 15 to 20 seconds
Initialization
Time
Media Supply Automatic sheet feed, vacuum media
System pickup, 50-sheet capacity on input paper
tray
Media-Size Uses tray divider in both standard input
Conversion paper tray (A/B-sizes) and in Option 01

Drum adapter mask for converting larger
size (A3- or B-size) copier setups to
smaller size (AlU- or A-size) setups.

Paper Hold-Down Rotating drum holds leading paper edge
with a mechanical clamp; the remainder
of paper held by vacuum

Paper Unloading Automatic, using gravity stacking in
output paper tray. Output paper tray
capacity is 50 sheets

4691 SERVICE 2-5

" input paper tray (A4/A3-sizes)



SECTION 2
SPECIFICATIONS

PHYSICAL CHARACTERISTICS

Refer to Table 2-5 for physical specification of the copier and

ink cartridges.

Table 2-5
PHYSICAL CHARACTERISTICS

Characteristic Specification
— —— ]
SHIPPING
Weight 225 1lbs (102 Kg)
Transit Meets National Safe Transit
Committee Test procedures
COPIER
Size Refer to Figure 2-1
Height 13.6 in (346 mm)
Width 23.9 in (608 mm)
Length 32.3 in (821 mm)
Weight 132.3 1bs (60 Kg) includes covers
Safety Meets UL 144, UL 478, and CSA 154

Standards

c’

INK CARTRIDGE
Weight

Ink Capacity

15 ounces (425 grams)

6.8 fluid ounces (200 ml)

2-6

‘

4691 SERVICE



SECTION 2
SPECIFICATIONS

13.6 inches
346 mm

FRONT VIEW

SIDE VIEW

4691 SERVICE

23.9inches 32.3 inches
608 mm 821 mm
4500-3
Figure 2-1. Copier Dimensions.
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Section 3

OPERATING INFORMATION

INTRODUCTION

This section describes the copier's controls, indicators, and
connectors and how to access them.

COPIER ACCESS DOORS AND COVER

The. copier has three access doors and a top cover (see Figures 3-
1 and 3-2). Use the following procedures to get under the top
cover, into the ink cartridge area, and into the service access
area.

Ink Cartridge Access Door

To get to the ink cartridges and the operator's guide, press the
upper-right corner of the ink cartridge access door on the front
panel. The access door unlatches upon release of pressure to the
door. Gently lower the door to the work surface.

Service Access Door

To access the service access area on the right side of the
copier, press the upper-left corner of the service access door.
The access door unlatches upon release of pressure. Gently lower
the door to the work surface.

Output Paper Door
This swinging plastic door folds inward and permits easy access

to printed copies and allows cleaning of the paper stripping
rollers (under the drum assembly).

CAUTION

Do not push the output paper door inward when
the copier is either printing or unloading a
printed copy.
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OPERATOR'’S

INK CARTRIDGE

ACCESS DOOR

CABLE EXIT PORT

FOR CABLES AND POWER
CORD

(at rear of copier)

SERVICE
ACCESS
DOOR

4500-4

Figure 3-1. Ink Cartridge Access Door and Service Access Door.
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TOPCOVER-—______________________’.

TOP COVER
LIFT POINT

PAPER
DOOR

4500-5

Figure 3-2. Output Paper Door and Copier's Top Cover.
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To fully open the plastic door, swing it inward until it is
stopped by the metal safety latch (located behind the right side
of the door). Then press the side of the metal latch toward the
front panel to release and permit full inward movement of the
door.

Copier Top Cover

To access parts inside the copier, open the top cover at the 1lift
point (the recessed handle above the copier's output paper door) .
Once the top cover swings to its fully open position, it stays in
that position until you close the cover. To close, gently pull
the cover downward and lower it over the copier. NEVER close the
cover hard.

CONTROLS AND INDICATORS

Copier controls and indicators are located on the front control
panel, inside the ink cartridge area, inside the service access
area, and under the top cover. Refer to Figures 3-3, 3-4, and 3-5
for copier locations.

Front Panel

Refer to Figure 3-3 and Table 3-1 for description of controls.
Table 3-2 describes the front panel indicators.

Table 3-1

FRONT PANEL CONTROLS

Control Description

POWER Switch Turns copier power either on or off.

STOP COPY Push | Stops an ongoing printing operation, unloads
Button the paper, and then places the copier into

a ready condition (for the next copy command).
STOP COPY switch is enabled only during printing.

3-4 4691 SERVICE
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SECTION 3

OPERATING INFORMATION

FRONT

AC POWER SWITCH

(Push)
CONTROL \\\\\
PANEL

WAIT

LOAD PAPER

LOAD INK

Nttt
POWER

OFF /O ON/i
[¢] o]

CHECK PAPER PATH STOP CoPY
®
f »
\ COMER STOP COPY SWITCH
INDICATORS (Push)

4500-6

4691 SERVICE

Figure 3-3. Front Panel Locations.
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INK CARTRIDGE AREA

YELLOW

INK STATUS
INDICATOR CARTRIDGE
\ i
T et |
Q@[] Q[em]) ) i
MAGENTA ‘
cartiocs — —~ inliliall)
_di | __CYAN
BLACK Pl
CARTRIDGE-]| ©  © ©

) A2 SN, S | L.

OPERATOR'S
GUIDE

SERVICE AREA

TEST PATTERN .
START TEST =
(Push) START @
“| SWITCH B
ST Ny ‘ ’ . O \
WATER DRAIN TUBE L S TEST/ ® s S~ LINE FUSE
OPERATE—|
..- SWITCH
g
MAIN POWER
CONNECTOR

4500-7

Figure 3-4. Ink Cartridge Area and Service Area.
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COPY COUNTER
POWER INTERLOCK
SWITCH

PLASTIC WATER

BOTTLE < \
\ SN Y ; \ TEST PATTERN SWITCHES
; - , T &4 AIR PUMP
INK LINE VALVES —> N2 p/ SWITCH

(shown with cover removed)

BUBBLE LEVEL

LOAD PAPER SENSOR INK-HEAD AIR VALVE

PAPER SIZE
SENSOR

PAPER-SIZE SELECTOR

4500-8

Figure 3-5. Internal Copier Locations.
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Table 3-2

FRONT PANEL INDICATORS

Indicator Description Operator Action

POWER (on/off) |Power is on when Press to turn off power.
green dot appears.
Power is off when _ Press to turn on power.

green dot is gone.

WAIT Copier not ready for Wait till indicator
operation. goes out.
LOAD PAPER Paper supply empty. Load paper (see
Operator's Manual).
LOAD INK An ink cartridge 1is Replace the empty ink
empty. cartridge using the

procedure in the
Operator's Manual. DO
NOT just pull an empty
cartridge out and
replace with a new ink
cartridge.

CHECK PAPER Paper has not loaded Check input paper tray
PATH correctly. and revolving drum.
Remove any paper with
folds or wrinkles. See
Operator's Manual.
Remove any paper located
in the Paper Jam Check
Sensor before turning on
the power in order to
clear the front panel
FAULT light.

FAULT Copier malfunction Cycle copier's POWER
occurred. to off and then to on.
If FAULT is still 1lit,
Refer to Section 6
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Inside Ink Cartridge Area

Table 3-3 and Figure 3-4 describe the indicators in the ink
cartridge area.

Table 3-3

INK CARTRIDGE INDICATORS

Indicator Description Operator Action

[smesss =

MAGENTA, Indicated ink cartridge [Replace specific ink

BLACK, is empty. cartridge using the

YELLOW, or "Loading Ink" procedure

CYAN in the Operator's
Manual.

Inside Service Access Area

Table 3-4 and Figure 3-4 describe the controls in the Service
Access Area.

Table 3-4
SERVICE ACCESS AREA CONTROLS

Control Description

p—— ——
TEST PATTERN Generates a test pattern. The specific test

START Push pattern is chosen by the TEST PATTERN SELECT
Button switch (located under the copier's top cover).

TEST/OPERATE Selects the Bar and Line test pattern (see
Switch Figure 13-10 in Section 13)(when in the
TEST position), or permits signals from

a terminal or host computer (or to the
rotary TEST PATTERN SELECT switch patterns)
to provide a copy (when in the OPERATE
position).

TEST START If flipped, starts printing the copier's Bar
Push Button and Line test pattern (when the TEST/OPERATE
switch is in the TEST position).

LINE VOLTAGE Selects line input voltage for the copier.
SELECT Switch
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OPERATING INFORMATION

After

CAUTION

copier installation, do not change the

LINE VOLTAGE SELECT switch to another set-

ting.
could

Under Top Cover

Otherwise, serious instrument damage
result.

Table 3-5 and Figure 3-5 Describe the controls under the top

cover.
Table 3=5
CONTROLS UNDER THE TOP COVER
Control Description
—

TEST PATTERN
SELECT Rotary
Switch

PAPER SELECTOR
Slide Lever

AIR PUMP ONLY
Toggle Switch

POWER INTERLOCK
Switch

START Push
Button

COPY COUNTER

Specifies which test pattern is printed.
(See the TEST PATTERN START push button in
the service access area.) The TEST PATTERN
SELECT switch should always be set to
Position 1. For more information, refer

to Appendix D.

Controls the copier's paper pick-up vacuum,
which holds the paper to the paper pick-up arm.
Place the slide lever to the correct paper size
by gently lifting the lever and sliding it to
the proper position.

Keep this switch in the NORMAL position at
all times except when directed by procedures
in this manual or the "Replacing InK"
procedure in the Operator's Manual.

Removes power from the copier when

the copier's top cover is opened. Only
qualified service technicians may defeat
this INTERLOCK switch.

The START button is wired in parallel
with the TEST PATTERN START push button
in the service access area.

Counts total number of color copies made.
Can be used as a basis for preventive

maintenance procedures in Section 6.

3-10
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CONNECTORS

Copier connectors are located in the service access area (see
Figure 3-4 for locations). Table 3-6 describes the connectors.

Table 3=6
CONNECTORS

Connector Description

CH1 Connector This 36-pin port and its attaching cable
connects the copier to external devices
(such as a color terminal or a host driver).
Refer to the Appendix E for connector pin

assignments.
MAIN POWER This three-pin connector provides line voltage
Connector to the copier (refer also to Options A1 though

A5 for different power cords in Section 9).
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Section 4

THEORY OF OPERATION

INTRODUCTION

Before we describe the electronic circuitry of the copier, a
short color theory may be helpful. It is important to realize
that the copier uses a different color principle than the color
tv/terminal principle most technicians are familiar with.

COLOR THEORY

No attempt will be made here to describe the entire theory of
color since many books are available on this subject. But a brief
description of color as it applies to color copiers may be useful
here.

All practical illustrations of color, such as color transparen-
cies, water colors, crayons, paint mixing, color TV, and printed
color illustrations rely on one of two methods of color forma-
tion. One method is the "additive color formation," that is, the
mixing of colored lights. The other method is the absorption of
light by the use of colorants ("subtractive color formation").

Additive Color Formation

The additive method is based upon the addition of red, green, or
blue light. It must be remembered that in the additive method,
the colorants themselves are not physically mixed - only the
light they transmit or reflect is mixed. That is, light is added
to light. This method shows that white light is composed of three
primary beams of red, green, and blue light, and that, when
additively mixed in various combinations and proportions, create
white and all pnssible colors. Red, green, and blue are called
the light, or additive, primaries because each one is unique and
cannot be produced by combining the other two, and because when
additively mixed they make all other colors. Despite widespread
misconceptions to the contrary, the light primaries are not the
same as the colorant primaries. Additive mixtures of the light
primaries, red, green, and blue, produce green-blue (cyan), blue-
red (magenta), and red-green (yellow), which are the three colors
transmitted or reflected by the three colorant or subtractive
primaries.

Color television operates on the additive three-projector princi-
ple. Television receivers use red, green, and blue sources to
create all of the various colors we view on the screen. Tektronix
Color Computer Display Terminals also use this same principle.
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Subtractive Color Formation

The subtractive color formation, which is the second method of
color formation, produces the same results as the first, but uses
a completely different principle. The subtractive modification of
white light is produced by mixing two or more selectively
absorbing light transmitters or light reflectors - called
colorants. Since all colored substances absorb varying amounts of
light from the spectrum, we are interested in those colorants
which absorb only a single color of light strongly (light 1is
subtracted from light). These three colorants which absorb only
one color of light are:

Colorant Color of Light Absorbed
Cyan Red

Magentia Green

Yellow Blue

The selective absorption by the cyan, magenta, and yellow colo-
rants makes possible the formation of a wide range of colors.
Colored pictures made with mixtures of paints, dyes, and inks
derive their final color through this method. Every time a
colorant is introduced into or on top of another colorant, light
is being absorbed.

Color prints and color transparencies contain these dye images
which produce all of the colors we see. These images are the
cyan, magenta, and yellow. The function of these dyes 1is to
control the respective amounts of red, green, and blue light
reaching our eyes.

If cyan and yellow are mixed (or placed on top of each other),
green is produced because the cyan absorbs the red part of the
source and the yellow absorbs the blue part, leaving only the
green remaining to reach our eyes. This, of course, assumes that
white light is a combination of red, green, and blue sources.
Cyan and magenta inks produce blue because all but the blue part
of the source is absorbed, and magenta and yellow produce red
because all but the red part is absorbed. If cyan, magenta, and
yellow are mixed, black is produced because red, green, and blue
are absorbed.

The 4691 Color Graphic Copier uses the subtractive color forma-
tion method to create colors. This means that the inks of the
three subtractive primaries are used - cyan, magenta, and yellow.
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OVERVIEW OF COPIER OPERATION

The Copying Process

The copy process described in this manual pertains to a 4113A
Terminal. However, any similar host computer could be used. For
necessary host details, refer to the Device Driver Development
Guide.

The 4113A Computer Display Terminal

The 4113A Computer Display Terminal is a raster-type terminal
using 480 visible (525 total) non-interlaced horizontal raster
scan lines to make up its display. Information is displayed on
the terminal screen by turning the three electron beams (guns,
one for red, green, and blue) on and off in the proper combina-
tion as the screen is scanned 60 times a second. This process is
similar to normal color television receivers, except that
interlaced scanning is used in TV systems.

The smallest unit of information that can be displayed is the
"pixel." (Pixel is a coined word meaning picture element.) A
pixel is produced by turning on the electron beam(s) for approxi-
mately 39.6 nS during a raster line scan. This produces a dot on
the face of the CRT.

Figure 4-1 shows how a display can be made from pixels. Notice

that in order to produce three adjacent pixels, the electron
beam(s) is turned on for 118.2 nS.
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TRIANGLE DIVIDED
INTO PICTURE ELEMENTS
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Figure 4-1. Constructing a Display From Pixels. .
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Information about which pixels in the display are on or off 1is
stored as binary data within the raster display memory. The
memory is arranged to correspond with the set of U480 raster scan
lines appearing on the terminal's display. Each raster scan line
is 640 bits (pixels) long. Each pixel consists of three (or four
if Option 21 is installed) planes of data. Figure 4-2 shows a
basic diagram of the data making one pixel. The three or four
planes of data create a three-bit (or four-bit) color index for
that pixel. This means that each pixel can represent one of eight
(or 16) colors chosen from a total of 4096 possible colors stored
in the terminal.

The terminal's Color Map circuit board looks at the index bits of
each pixel stored in the Raster Memory circuit board and compares
them to a table defined in the terminal's RAM. The RAM defines
each three-bit (or four-bit) color index with a 12-bit binary
word which represents a specific color. The 12-bit binary word is
converted to analog signals, which drive the three color electron
guns in the terminal's display CRT.

The 4113A screen display can be transmitted to the 4691 Color
Graphic Copier by transmitting the content of the display memory.
The 4113A Computer Display Terminal Option 09 Interface transmits
the 12-bit red-green-blue (RGB) color data to the copier.

However, before the 4113A's display memory data can be transmit-
ted to the copier, the terminal needs to know two things. First,
what size paper is loaded into the color copier and what
orientation the operator wishes to have the display printed on
the paper. The copier tells the 4113A what size paper is loaded
in the copier using the PSIZE-0 signal and the operator chooses
the display orientation on the paper with the HCORIENT command.
The display can be oriented either vertically (portrait mode) or
horizontally (landscape mode). Since the copier can only print in
one direction (from the bottom to the top of the paper, starting
in the lower left corner) and can only accept one row (or column)
of transmitted printing data at a time, it is necessary that the
terminal internally "rotate" the transmitted display to print
either B size landscape or A size portrait on the copier. Figure
4-3 shows the four combinations possible with A or B size paper
and landscape or portrait mode. Notice that when printing B size
landscape or A size portrait, the terminal transmits printing
data from its display memory from bottom to top (starting in the
lower-left corner). This is perpendicular to the direction when
transmitting printing data from its display memory for B size
portrait or A size landscape.
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Figure 4-2. Color Index-Pixel Diagram.
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4113A COPIER
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Figure 4-3. U4113A Screen/Copier Display Orientations.
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4691 Color Graphics Copier

The 4113A Terminal (or host) sends either commands or color
printing data. Commands (which have Bit 7 low) inform the copier
abuit the next image's display size and how the data is to be
sent (1 or 2 bytes/pixel and with or without handshaking between
pixels). After the command bytes, the host sends the red-green-
blue color data (data bytes have Bit 7 high). The RGB color data
from the 4113A terminal display memory (additive color method) is
converted into cyan-magenta-yellow-black (c-m-y-b) print signals
subtractive color method) to print the equivalent color (see Tek
Color Wheel, which is Figure 13-11 located in Section 13). The c-
m-y-b signals are then timed to be "squirted" on the rotating
drum to recreate the terminal's color image. To do this, the
copier uses the display size of the next image (sent from the
terminal) and the size of the paper loaded to calculate a
"multiplication or scaling factor" for printing the image. This
scaling factor is referred to as "replication." For example, a
640 x 480 pixel horizontal picture (landscape mode) on the 4113
screen will be printed onto the 4691 copier's B size paper as a
1920 x 1440 point picture. This is a 1 to 3 x 3 replication or a
3(640 x 480)= 1920 x 1440. This means that each pixel on the
screen becomes a 3 x 3 matrix or is a 3 x 3 replication.

Figure 4-4 shows examples of the pixel replication process for
various terminal pixel dimensions.
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A. B-SIZE PAPER
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Figure 4-U4. Copier Replication of Terminal Pixels.

4691 SERVICE 4-9



SECTION 4
THEORY OF OPERATION

CIRCUIT DESCRIPTIONS

Introduction

The basic electronics structure of the 4691 Copier is shown in
Figure 4-5. This diagram shows that the general flow of color
printing data is across the top of the diagram, from the 47113A
Terminal/host, through the Parallel Interface, Ink Jet Head
Driver, and finally, to the Ink Jet Heads. The CPU circuit board
controls the overall operation of the copier, except for when to
print or when not to print ink. Printing control is governed by
the Parallel Interface. In brief, the CPU controls the mechanical
operation of the copier - rotation of the drum, movement of the
ink jet head carriage, loading and unloading paper, detection of
ink levels, front panel indicators, etc. To do this, the CPU uses
a system of sensors to determine the positions of all movable
mechanical assemblies and directs their movements with motors or
solenoids. The Parallel Interface receives data from the host,
determines what colors to print, when to print, and sends
printing signals to the Interface when the drum and ink jet head
carriage are correctly positioned. The Interface delays three of
the four printing signals to allow for the physical geometry of
the four heads and sends the printing signals to the Ink Jet Head
Driver. The Ink Jet Head Driver boosts the voltage of the
printing signals to approximately 200 volts P-P and applies them
to the appropriate ink jet head.

The High Voltage Regulator provides the 300 volts to power the
Ink Jet Head Driver, which in turn, amplifies the printing signal
sufficiently to drive the Ink Jet Heads.

The Low Voltage Regulator provides low voltage power for the
copier.

Each of the major functional blocks in Figure 4-5 is broken down
into smaller circuit blocks which are later shown and described
in more detail throughout this section. Each major functional
block corresponds to a circuit board and consists of a schematic
or group of schematics with a common first number. For example,
the 4691 Parallel Interface, which is shown as one of the major
functional blocks in Figure U4-5, is broken down into smaller
circuit blocks and shown as Figure 4-6. Then, each smaller
circuit block is described in detail later in this section.
Schematics A2-1 through A2-5 apply to the 4691 Parallel Interface
and show these same smaller circuit blocks outlined by gray tint.
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SECTION 4
THEORY OF OPERATION

Parallel Interface

General Description

The 4961 Parallel Interface is an eight-bit parallel, byte-serial
interface, and is designed to connect the 4691 to TEKTRONIX 4113A
Terminals. The Parallel Interface converts the terminal's 6 or
12-bit binary color word containing red, green, and blue informa-
tion into yellow, magenta, cyan, and black print signals for the
Interface circuit board. Figure U4-5 shows how the Parallel
Interface connects to the copier and Figure 4-6 shows a circuit
block diagram of the 4691 Parallel Interface.

Refer to Schematic A2-1 to A2-4 when reading the circuit
descriptions of the 4691 Parallel Interface.

Figure 4-7 shows timing diagrams of many of the important
Parallel Interface signals.

Processor

Refer to Schematic A2-1 when reading about the Processor. The
8085 microprocessor, and hereafter referred to as "Processor" (as
opposed to "CPU Processor," which is located on the CPU circuit
board), controls the overall operation of the Parallel Interface
using three interrupts. The first and lowest priority interrupt
described is generated by the Parallel Interface as CMD whenever
the terminal sends a command. This command can be either a header
byte preceding color data or the end of line character after
data. The Processor services this interrupt by handshaking the
terminal with the BUSY-1 and ACK-0 lines. The Workspace
RAM/Timer/I-0 Ports circuit generates a second type of interrupt
every 10 milliseconds. The Processor uses this 10 millisecond
~timer interrupt as a real time clock. The third and highest
priority interrupt is the PRE-INDEX interrupt. The PRE-INDEX
interrupt is synchronized to occur five milliseconds before the
copier's drum rotation index. Since the drum rotates at 666.7
rpm, this index pulse occurs every 90.0 milliseconds and inter-
rupts the Processor 5 milliseconds before the bottom edge of the
paper comes around on the drum.

The 4 MHz crystal provides system timing.

When power is first applied to the copier, RESET is low and
prevents the Processor from starting. When the +5 volts power
supply is established, C372 starts charging through R370. When
C372 becomes partially charged, RESET changes to a high and the
Processor starts.
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4691 Parallel Interface Circuit Blocks.

Figure 4-6.
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Figure U4-7. Parallel Interface Timing Diagram.
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D. DOT CLOCK PULSES
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4498-7

The 8085 Processor uses a multiplexed bus structure. Information
on the data bus (ADO-AD7) is time multiplexed and contains either
data or the lower eight address bits (AO0O-A7). The remaining
address lines (A8-A15) make up the address bus. The Processor
issues ALE-1 to indicate that the information on the multiplexed
data bus is the lower eight-bits of the address (ALE-0 indicates
data).

The Processor uses a combination of the RD-0, WR-0, and the IO/M-
0 lines to select either the Workspace RAM/Timer/I-0 Ports,
Programmable Counter, or the Program Memory. If the Workspace
RAM/Timer/I-0 Ports is selected, ALE-1 tells the Workspace
RAM/Timer/I-0 Ports whether the information on the ADO-AD7 lines
is data or address (high for address). However, it is the falling
edge of ALE-1 that actually latches the address in the 8155
(Workspace RAM/Timer/I-0).

4691 SERVICE 4-15




SECTION 4
THEORY OF OPERATION

Workspace RAM/Timer/I-0 Ports

The 8155 Workspace RAM/Timer/I-0 Ports device consists of a 14-
bit timer, 256 byte RAM, two 8-bit I-O ports and a 6-bit I-O port
all in one chip.

The Processor produces a 2MHz clock signal which is divided by 4
for both the Workspace RAM/Timer/I-0 Ports device and the Pro-
grammable Counter (described later). The timer in the 8155
further divides this 500KHz clock until an 10 millisecond clock
is produced from Pin 6 (TMRO). The 10 millisecond timer becomes
the RST6.5 interrupt for the Processor for a real time clock. The
8155 RAM locates its 256 bytes of memory from C0O00 to COFF (see
Figure U4-8 for a diagram of the Parallel Interface Memory map).
All other memory locations are either ROM, I/0, or not used. The
Processor uses the I0O/M signal line to select memory or I/0. This
signal is low when addressing memory.

The data lines, T/RDO through T/RD7, transfer the self-test
patterns to the Data Latch, where they are processed like any
other color data from a color terminal. (In addition, during
self-test, the Processor supplies PDCLK-0 and PIDX-0 signals to
substitute for the CPU produced DTCLK-0 and IDXPLS-0 signals.)

The Processor's RD-0, WR-0, IO/IM-0, and ALE-1 control communica-
tions with the Workspace RAM/Timer/I-0 Port. As mentioned before,
the Processor uses the ADO-AD7 lines to carry both data and the
lower 8-bits of address (see Processor). ALE-1 determines whether
the information is data or address (falling edge latches informa-
tion as address). RD-0 and WR-0 determine the direction of data
flow and I0/M-0 determine if the 8155 RAM or Timer/IO Ports are
selected.

J555 is used to internally select (or match) the impedance of the
host-interface cable's BUSY-0. Since the length of a cable partly
determines its impedance, this strap allows the Parallel
Interface to match the impedance of short (less than 10 foot or 3
meter) or long (greater than 10 foot) cables.
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MEMORY 4691 INTERFACE /0
0000 MEMORY MAP oo PORT 0
08 PORT 1
ROM1 aK
PORT 2
(2732) 10 ORT
18 PORT 3
OFFF 20 PORT 4
28 PORT 5
8253
4000 40 COUNTERO
ROM 2 41 COUNTER1
4K 40
(2732) 42 COUNTER2
EF 43 MODE
81551/0
80 CMD/STATUS
8000 81 PORTA
ROM 3 4K 82 PORTB
(2732) 80
(not used) 83 PORTC
SFFF 84 TIMERLSB
85 TIMER MSB
€000
(8155) RAM 256 BYTES
COFF
FFFF FF
4498-7
Figure 4-8. 4691 Parallel Interface Memory Map.
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Address DeMultiplexer

Refer to Schematic A2-1. We mentioned before that the Processor
uses the ADO-AD7 lines to carry both data and the lower eight-
bits of data. The falling edge of ALE-1 latches the ADO-AD7 lines
out of the Address Demultiplexer as address information (AO-AT).

Program Memory

The instructions for the Parallel Interface's Processor reside in
EPROM (Program Memory). The Processor uses a combination of the
RD-0, WR-0, and I0/M-0 lines to enable the Program Memory. All
test pattern and operating instructions for the Processor are
stored in Program Memory. Since the Program Memory resides 1in
lower memory (see Figure 4-8), the address lines AO-A11 are used.
A0 through A7 come through the Address Demultiplexer. Although
physically there is room for three 2732 devices on the Parallel
Interface circuit board, only two devices are installed.

Programmable Counters

The Programmable Counters consists of three, independent and
programmable 16-bit counters. The Processor uses the Programmable
Counters to synchronize certain timing functions in the copier.
Two of these timing functions include top and bottom paper margin
timing, and the third is a PRIDX interrupt. As the drum rotates,
the CPU circuit asserts one 2.6 millisecond index pulse (IDXPLS-
0) per drum revolution. The IDXPLS-0 pulse occurs near the
leading edge of the paper on the drum. The Processor calculates
the size and orientation of the copy image based upon information
sent in an earlier command byte about the terminal/host image.
Part of these calculations include the number of data clock
(DTCLK-0) pulses that will occur before the image (bottom margin
- MAR1) and after the image (top margin - MAR2). The Processor
then loads these two margin values in the Programmable Counters
using ADO through AD7. Then, as the drum rotates, the Programm-
able Counter counts the DTCLK-0 pulses starting from the IDXPLS-0
pulse until it reaches the value set by the Processor. The
Programmable Counter then asserts MAR1-0, which causes BLANK-0
(in Blanking circuit) to go low. BLANK-0 enables the color data
to be read from the current line buffer (A or B RAM described
later) and output to the Interface circuit board. Later, when the
drum has rotated to the top of the image, the Programmable
Counter counts the number of DTCLK-0 pulses for the MAR2 margin
(top margin) and outputs MAR2-0. MAR2-0 ends the BLANK-O signal,
which in turn shuts off the color data flow to the Interface
circuit board. Therefore, MAR1-0 and MAR2-0 produces a blank top
and bottom margin on the paper.
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Every 90 milliseconds (while the drum is rotating), an 85
millisecond PRIDX interrupt (RST7.5) is sent to the Processor,
approximately 5 milliseconds ahead of the leading edge of the
paper (IDXPLS-0). The Processor services this interrupt by
switching the double buffer (described later).

Data Address Buffer

The Processor uses the Data Address Buffer to receive all output
data intended as control line signals (see Output Latches) or
data intended to be read by the CPU Processor (see Fast Slew Data
Latch). This device is simply a buffer for the Processor's
Address/Data bus (ADO-AD7). The output is Buffered Address/Data
bus (BADO-BADT7).

Fast Slew Data Latch

The Fast Slew Data Latch is an eight-bit latch, whose input is
the Parallel Interface Processor's buffered address/data bus and
whose output is the Peripheral Port Interface, which the CPU
Processor can read. The Parallel Interface Processor uses the
Fast Slew Data Latch to pass two eight-bit bytes to the Peripher-
al Port Interface, which tells the CPU Processor how wide the
left margin of the next image is. So, when printing begins, the
CPU Processor can quickly move the ink jet head carriage to the
first printing location (fast slew) after receiving SKIP-0 from
the Parallel Interface. This speeds up the printing process. The
16-bit number placed into this latch is the number of drum
irevolutions needed to move the ink jet head carriage when each
revolution is 1/6 of a millimeter. Since the latch holds eight-
bits, the 16-bit number is loaded in two steps and the complete
16-bit number is formed at the Peripheral Port Interface (de-
scribed later).

Peripheral Port Interface

The Parallel Interface Processor loads a 16-bit number into the
Peripheral Port Interface to be read by the CPU Processor. Refer
to the Fast Slew Data Latch for a description and purpose of the
16-bit number. One half of the 16-bit number is loaded into Port
A and the other half is loaded into Port B. U125, a decod-
er/demultiplexer, determines which half of the 16-bit number from
the Fast Slew Data Latch goes into which port. The CPU Processor
reads the Peripheral Port Interface by addressing the PPI
(Peripheral Port Interface) Decoding circuit.
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PPI Address Decoding

The CPU Processor reads the fast slew 16-bit number in the
Peripheral Port Interface by first addressing the PPI Address
Decoding with an F000, and then reading the 8255 with the normal
8085 Processor protocol. The address is changed to F100 and the
8255 is read again to obtain the second byte.

Output Latches

To control the operation of the Parallel Interface, the Processor
uses a number of control lines. These control lines spread
throughout the Parallel Interface to control different circuits.
The Output Latches provide a means by which to derive individual
control lines from the Processor's Buffered Address/Data Bus.
U125 decodes Processor addresses to enable the correct Output
Latch. One of the Output Latches send four signals to the CPU
Processor. These signals are:

. SKIP-0 tells the CPU Processor to begin the fast slew
process (see Fast Slew Data Latch for description of fast
slew). (Also see Figure 4-7.)

. IRT-0 resets the copier and aborts the printing process.

SSEN-0 (subscan enable) allows the ink jet head carriage to
move under control of the CPU Processor. The CPU Processor
moves the carriage 1/6 millimeter per drum revolution (or
every 90 milliseconds). Normally, SSEN-O is asserted when
either the A or B RAM has been loaded with data and one
vertical row of printing (1/6 mm) is ready to be printed.
If the next row of printing data is not yet loaded when the
first row has been printed, SSEN-O goes high and stops the
horizontal movement of the carriage until the next row of
printing data is loaded. (See Figure U4-7.)

PRTRQ-0 (print request) is asserted by the Processor to the
CPU Processor to start the copy process (i.e. load paper,
start drum spinning, move ink jet head carriage, etc.).
(See Figure 4-T7.)
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Display And LED

The Display and LED circuit has two functions. The first is to
display error codes on a 7T-segment LED, and the second is to
output a loop-back self-test function. Most of the Parallel
Interface's handshaking have built-in timeouts. Instead of wait-
ing forever if a handshaking sequence does not complete, a
timeout occurs after a period of time and the copy is aborted.
The Processor then loads an error code corresponding to the
failure into the Display and LED. The LED code indicates what
timeout failed or if some expected data was not received. Table
4-1 shows the error codes and their meanings. Notice that the LED
decimal is used in some LED displays.

To interpret the Parallel Interface LEDs, use the following
guide:

When the copier first powers up, the Parallel Interface INDICATOR
LED will start flashing. The flashing LED indicates that the
Procesor is initializing the Parallel Interface. If an error
occurs during the initialization, the INDICATOR LED will continue
to flash and a "decimal" error code shown in Table 4-1 will be
displayed in the 7-segment display (for example, .1 for a ROM 1
checksum error). After a satisfactory initialization, the INDICA-
TOR LED turns on steady. If a subsequent "operational" error
occurs, that error code will also be displayed in the T-segment
display (INDICATOR LED continues on steady). For example, 2 for a
paper or ink problem. Refer to Table 4-1 for a listing of the
operational error codes (non-decimal).

Summary:

Flashing INDICATOR LED in first 20 seconds of power up means that
copier is initializing.

Flashing INDICATOR LED after 20 seconds means initization fail-
ure. "Decimal" error code (code preceded by a period) is
displayed in T7-segment display. Refer to Table 4-1.

Steady INDICATOR LED with blank 7-segment display is normal
operation.

Steady INDICATOR LED with error code displayed in 7-segment
display indicates an operational error. Refer to Table 4-1.
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Table 4-1

Parallel Interface Error Codes

Initialization Errors

LED Display | Error

.0 ROM 0 checksum error (U220)

1 ROM 1 checksum error (U225)

.2 Could not clear all RAM locations of 8155 (U170)

.3 Could not set all RAM locations of 8155 (U170)

4 Interrupt 6.5 problem

«B 8155 failure (U170)

.6 8253 failure (U250)

T Address counters for buffer A were not cleared

.8 Processor/system failure

.9 Address counters for buffer A did not increment
correctly

A Interrupt 5.5 problem, command type

.b Interrupt 5.5 problem, data type

+C Address counters for buffer B were not cleared

.d Address counters for buffer B did not increment -
correctly .

E Contents of buffer A did not match stored result

F Contents of buffer B did not match stored result

Table 4-1 continues on the next page with "Operational" errors.
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Table 4-1 (cont)

Operational Errors

0

= w N —

=0 o [@)N%]]

o

48 hr wash cycle is in process. Previous LED error
will be restored when wash is done

No MRDY signal from CPU board

Paper jam, out of ink or paper (see front panel)
CMD has been rejected because it was either out of
sequence or unrecognized

Print request string was rejected because it
contained too few bytes (or an early EOL)

Print request string rejected due to bad checksum
Print request rejected to out of range/illegal
parameters

Copy terminated because CPU did not assert DTRDY
Copy terminated because copier failed to complete
fast slew handshake in allotted timeout period
Copier did not cycle through unload sequence - fatal
An incorrect number of data lines (EOLs) have been
received when an EOT is received

More than 4 data line pixel count error occurred. No
further retransmits will be requested and present
data will be printed ‘

1 to 4 data line pixel count errors occurred - data
retransmit has been requested for each

Copy terminated because a valid CMD has not been
received within the last 11 minutes

Copy terminated because of an abort CMD

4691 SERVICE
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The technician can use a self-test procedure and the loop-back
test connector to test the operation of the copier. The loop-back
connector attaches to P3 (TDO-TD7) and P5 (Schematic A2-3). The
Processor now outputs data through the Output Latch (U335), the
loop-back test connector, and into the host input connector (P5)
in the same manner as a host. This tests nearly all of the
copier's circuits, whereas Parallel Interface self-test patterns
are introduced to the copier at the Data Latch (Schematic A2-3).

Printer Line Receivers

The Printer Line Receivers receives eight signals from the CPU
circuit board. These signals are:

. NOFPPR-1 (no paper) is asserted when the CPU Processor
determines that the paper tray is empty. Parallel Interface
Processor asserts FAULT-0 and BUSY-1 to the host and does
not attempt next copy.

. NOINK-1 (no ink) is asserted when the CPU Processor deter-
mines that one of the four ink cartridges is empty.
Parallel Interface Processor asserts FAULT-0 and BUSY-1 to
the host and does not attempt next copy.

. PPRJAM-1 (paper jam) is asserted when the CPU Processor
determines that a piece of paper cannot be loaded on the
drum. Parallel Interface Processor asserts FAULT-0 and
BUSY-1 to the host and does not attempt next copy.

. A3MD-0 (A3 mode) is asserted when the CPU Processor deter-
mines that the current paper size is A or A4 (as opposed to
A3 or B). Parallel Interface Processor uses this informa-
tion in calculating printing locations.

., DTRDY-0 (data ready) is asserted when the CPU Processor
determines that everything is ready for printing (i.e. drum
is spinning with paper loaded, ink is okay, etc.). The
Parallel Interface Processor starts sending data to the
Interface circuit board.

. MRDY-0 (machine ready) is asserted when the CPU Processor
determines that the copier is powered-up and can receive a
print request. The Parallel Interface withdraws BUSY-1 to
the hust, indicating that the printer is available.
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. DTCLK-0 (dot clock) is asserted by the Drum/Data Clock
Timing circuit (CPU circuit board) at a 20KHz rate to
indicate (synchronize) when the Parallel Interface
Processor can send printing signals to the Interface cir-
cuit board (see Figure 4-7). Each clock pulse corresponds
to one printed drop.

. IDXPLS-0 (index pulses) is asserted by the Drum/Data Clock
Timing circuit (CPU circuit board) once for each drum
revolution. The Parallel Interface Processor uses this
signal to time printing and margins.

Signals received (except IDXPLS-0 and DTCLK-0) by the Printer
Line Receivers are converted to Processor Address/Data Bus sig-
nals when the Processor reads the Input Port. IDXPLS-0 becomes
ORIDX-1 (OR'd index) if the Processor is not printing a self-test
pattern. If the Processor is printing a self-test pattern, the
Processor cuts off the CPU IDXPLS-0 (with CLKOFF-0) and substi-
tutes its own index pulse (PIDX-0). Likewise, DTCLK-0 becomes
ORDC-1 (OR'd dot clock) if the Processor is not printing a self-
test pattern. If the Processor is printing a self-test pattern,
the Processor cuts off the CPU DTCLK-0 (with CLKOFF-0) and
substitutes its own dot clock (PDCLK-0).

Self Test

Self Test circuits consist of a U4-bit dip-switch, a 5-position
rotary switch and two push-buttons. The technician (or operator)
can use the self-test function to see if the copier is operating
normally. The copier has several printing patterns stored in ROM,
which it can print (without the need of a host). The technician
or operator can then compare the printed self-test pattern to
that expected to uncover some operating problems with the copier.
The rotary switch and dip-switch allow the technician to choose
which pattern the copier will print.
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Note

There are two independent sets of self-test
patterns in the copier. The first, which does
NOT use any circuitry in the Parallel
Interface, is a single test pattern stored on
the CPU circuit board. That pattern is print-
ed after (1) selecting TEST with the
TEST/OPERATE switch located to the RIGHT of
the of the interface connector and then (2)
momentarily pressing the TEST START switch
located above the TEST/OPERATE switch. The
second set of self-test patterns is stored on
the Parallel Interface circuit board and its
pattern selection and operating circuitry is
described here. The only slight interaction
between the two sets of self-test patterns is
that in order to operate the second set
(Parallel Interface), the TEST/OPERATE switch
in the first must be in the OPERATE position.

Up to 16 different patterns can be stored on the Parallel
Interface circuit board. A pattern in this set of self-test
patterns is selected and printed using a combination of (1) the
5-position rotary TEST PATTERN SELECT switch (located near the
AIR PUMP ONLY switch), (2) the nearby START push-button switch,
(3) the dip-switch on the Parallel Interface circuit board, and
(4) the TEST PATTERN START push-button switch located to the LEFT
of the interface connector.

The two TEST PATTERN START push-buttons (2 and 4 above) have the
same function and are simply wired in parallel. Periodically, the
Processor reads the Input Ports where these switches terminate.
If the Processor sees that either of the TEST PATTERN START
switches has been preéssed, the Processor reads the combination of
the TEST PATTERN SELECT and the dip-switch to see which test
pattern is to be printed. The test pattern is then printed.

The dip-switches on the Parallel Interface circuit board select
one of 16 test patterns if the 5-position rotary TEST PATTERN
SELECT switch is in the INTL (internal) position. If the 5-
position rotary TEST PATTERN SELECT switch is in Positions 1, 25
3, or 4, test pattern 1, 2, 3, or 4 will be printed provided the
dip-switches are set to OPEN.
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NOTE

Dip-switches must be set to OPEN position
before selecting a test pattern with the 5-
position rotary TEST PATTERN SELECT switch.
Otherwise, unwanted test patterns may be
printed. The technician must remember to set
the dip-switches back to OPEN when finished
servicing the copier, so that the operator-
accessible 5-position rotary TEST PATTERN SE-
LECT switch functions normally.

Table 4-2 shows the test patterns available on the Parallel
Interface and how they are selected.
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Table 4-2

PARALLEL INTERFACE TEST PATTERNS

To Select Pattern To Initiate Pattern
TEST
PATTERN

* START
Desired Test |Rotary |TEST/OPERATE |DIP TEST/START | Push-
Pattern Switch |[Switch Switch | Switch Button
Horizontal 1 OPERATE OPEN - Push
Bars
Convergence 2 OPERATE OPEN -—- Push¥*#¥
Solids/TV 3 OPERATE OPEN - Push
Gen Purpose 4 OPERATE OPEN -—- Push
Resonance INTL OPERATE 0 - Push
Solid Yellow | INTL OPERATE 1 - Push
Solid Magenta| INTL OPERATE 2 -—- Push
Solid Cyan INTL OPERATE 3 -—- Push
Solid Black INTL OPERATE 4 - Push
Horizontal INTL OPERATE 5 -——- Push
Bars
Horiz Bars INTL OPERATE 6 - Push
Horiz Bars INTL OPERATE 7 - Push
Horiz Bars INTL OPERATE 8 -— Push
Horiz Bars INTL OPERATE 9 - Push
Horiz Bars INTL OPERATE 10 - Push
Horiz Bars INTL OPERATE 11 - Push
Horiz Bars INTL OPERATE 12 - Push
Convergence INTL OPERATE 13 - Push
Solids/TV TNTL OPERATE 14 - Push
Gen Purpose INTL OPERATE 15 -—- Push
CPU Board -—— TEST -—- Push Up -——-
Test Pattern

¥ Dip-switches must be in the OPEN position.
¥¥ Once this pattern has been started, the function of this
button changes to a start/stop switch for the rest of the copy.

For example, Test Pattern 9 (Horizontal Bars) is selected by
setting the five-position rotary TEST PATTERN SELECT switch to
INTL, closing DIP switches 1 and 4 (Binary 9), and pressing TEST
PATTERN START.

C C
( BN N I B B B BB B B B B O BN B BN B B BN
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Scan Enable Synch

The Scan Enable Synch is a synchronizing flip-flop. This flip-
flop synchronizes the ORIDX-1 (IDXPLS-0, when the copier is not
printing a self-test pattern) to the 2MHz system clock to produce
SYIDX-1. SYIDX-1 goes to the 8253 Programmable Counters and is
used to start the count which produces the Pre-Index interrupt
(refer to previous descriptions of the Processor and Programmable
Timer). Since the number of 2MHz pulses between IDXPLS-0 pulses
is critical for Processor calculations, it is essential that the
IDXPLS-0 pulses are synchronized to the 2MHz system clock.

Data Line Receiver

The Data Lines Receiver receives the eight-bit parallel red-
green-blue data and command bytes from the 4113A Terminal (or
host). This circuit simply buffers the data or command bytes from
the host. Figure 4-6 shows that the Data Lines Receiver is
connected to the 4113A Terminal (or host) through P5 (the
Interface connector).

Data Latch

The Data Latch stores the eight-bit parallel red-green-blue byte
or the command byte after the byte has been buffered by the Data
Lines Receiver. DSTB-0 from the 4113A (or host) gates this
information into the Data Latch. DFLOAT-1 from the Processor (via
the Output Latches), is normally a low (except during self test).
This low enables the outputs of the Data Latch and places data
onto the T/RDO-T/RD7 bus. This data passes to the Data Demulti-
plexer if the byte is color data or to the Processor if the
stored byte is a command byte (see State Machine for a descrip-
tion of how this works).

J554 and J556 are used to internally select (or match) the
impedance of the host-interface cable's ACK-0 and FAULT-0 lines.
Since the length of a cable partly determines its impedance, this
strap allows the Parallel Interface to match the impedance of
short (less than 10 foot or 3 meter) or long (greater than 10
foot) cables.
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Data Demultiplexer

The Data Demultiplexer separates the eight-bit parallel red-
green-blue data bytes into six-bits of red-green-blue (r-g-b)
data (2-bits/color) when operating with one byte/pixel or 12-bits
of r-g-b data (4-bits/color) when operating with two bytes/pixel.
When operating with one byte/pixel, the Processor asserts SBYTE-0
low. A low on SBYTE-O disables the six AND gate portion of the
Demultiplexer. Now, the two red bits become R2-1 and R3-1; the
two green bits become G2-1 and G3-1; and the two blue bits become
B2-1 and B3-1 because the r-g-b data byte passes only through
U635 (the Data Demultiplexer) to be sent to the Color Map. To do
this, The host must make Bit-6 of each byte a 1. Bit-6 becomes
the enable for U635 when the DSTB-0 pulse arrives. On the other
hand, if two bytes/pixel are used, the Processor asserts SBYTE-O
high. A high on SBYTE-O enables the six AND gate portion of the
Demultiplexer. Now, the first data byte, which also contains two-
bits of red, two-bits of green, and two-bits of blue, is
processed in the same manner as for the one byte/pixel operation
(i.e. Bit-6 is a 1). The host, however, must set Bit-6 in the
second byte to a zero (or low). Now, the second byte, which
contains two more bits of red, two more bits of green, and two
more bits of blue, is processed through the six AND gates. This
is because the low on Bit-6 prevents the second byte from passing
through U635. The result is that the color information from both
bytes is sent to the Color Map (i.e. the four-bits of red appear
on R3-1 through RO-1; the four-bits of green appear on G3-1
through GO-1; and the four-bits of blue appear on B3-1 through
BO-1).

State Machine

The State Machine has two main functions:

First, the State Machine determines if each byte from the
4113A or host is a command or data byte and tells the
Processor to read the byte if it is a command or process
the byte through the Color Map and into the line buffer (A
or B RAM) if the byte is color data.

. Second, the State Machine sends acknowledge (ACK-0) or

fault (FAULT-0) to the 4113A or host to indicate copier
status.
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The main input to the State Machine is Bit-7 of each byte from
the 4113 or host. If Bit-7 is low, the copier interprets the byte
as a command byte. The low on Bit-7 produces CMD-1, which
interrupts the Processor as RST5.5. The interrupted Processor
then reads the command byte in the Data Latch using the T/RDO-
T/RDT bus.

On the other hand, if Bit-7 is high, the copier interprets the
byte from the 4113A or host as a data byte. The high on Bit-7
allows the State Machine to start when a data strobe (DSTB-0) is
received. The State Machine produces MSTB-0, which tells the
Double Buffer to load this byte into either RAM A or B. (This
process is described later.)

As mentioned earlier, the State Machine outputs ACK-0 to the
4113A or host to indicate that the byte was received. If the byte
was a color data byte, ACK-0 is generated by U620A and U620B. On
the other hand, if the byte was a command byte, the Processor
generates PACK-1 after processing the command. PACK-1 then
becomes ACK- to the host.

If data is sent in a streaming mode, the State Machine doesn't
assert ACK-0 after each byte. In this mode, the host doesn't
require any acknowledgment for each pixel. To do this, the
Processor asserts STREAM-0 (via the Output Latches), which pre-
vents ACK-0 from being sent to the host.

After processing each command byte, the Processor sends processor
clear data strobe (PCDSTB-1) to clear the State Machine for the
next byte. Lfter each data byte, the State Machine feeds back to
clear itself for the next byte.

Fault-0 (FAULT-0) is one of the indicators to the host that
explains the condition of the copier. FAULT-0 is asserted if the
copier is out of ink, paper, or did not understand the command or
data byte. DSTB-0 from the next byte clears the FAULT-0 line.
Earlier, we mentioned that FAULT-0 and BUSY-1 were the two main
communicators to the host. Table 4-3 shows the meanings of the
combinations of FAULT-0 and BUSY-1.

R655 is used in J655 to internally select (or match) the
impedance of the host-interface cable's eight data lines and
DSTB-0. Since the length of a cable partly determines its
impedance, this strap allows the Parallel Interface to match the
impedance of short (less than 10 foot or 3 meter) or long
(greater than 10 foot) cables.
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Table 4-3

BUSY-1 AND FAULT-0 INDICATIONS

BUSY-1 FAULT-0 INDICATION

0 0 Retransmit the last byte (or line, if in
Streaming mode), since the last transmission
was not understood.

0 1 Copier is ready to receive commands or data.

1 0 Error condition in copier (i.e. out of ink,
paper, or did not understand command or
data).

1 1 Byte received okay, copier is busy

processing last byte.

Color Map

The Color Map is a 2716 +rPROM, which serves as a "look-up table."
The EPROM is programmed to output combinations of yellow, magen-
ta, cyan, and black for each incoming combination of red, green,
and blue. The six or 12-bits of color data from the Data
Multiplexer simply address the EPROM, which produces an eight-bit
output corresponding to the data stored at that address. This
eight-bit output is divided into two four-bit groups, which are
identical except that one group maps black into black, while the
other group maps black into white. This allows the host to
request black-white invert mode, in which the second group of
four-bits is used. In this case, when white is present at the
input to the Color Map ROM, the black output is active. When
black is present at the Color Map ROM input, none of the outputs
are active. In normal printing, the Processor asserts BWINV-1 low
to prevent the four black-white invert mode bits from being
processed, and processes the first group of four-bits (yellow,
magenta, cyan, and black).

Figure 4-9 shows a diagram of the color conversion process.
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4113A COLOR DATA 4691 COLQR MAPP_ING AL?GOHITHM
(with Black/White inversion)
A A
- " " -
INK JET DRIVE
ncg CAT copy SIGNALS
(12 BITS) (3BITS) COLOR COLOR
RED 000 BLACK WHITE ! . YELLOW
: 001 BLUE BLUE 1
GREEN 010 GREEN GREEN BEia MAGENTA
011 CYAN CYAN | ', cvaN
4 B 1 100 RED RED 1
% 101 MAGENTA MAGENTA [ 7>
110 YELLOW YELLOW
11 WHITE BLACK

NOTES: 1. White and black are reversed.

2. Discarded color info (< 1/4 scale) contributes white to re-

maining color information.

4498-8

Figure 4-9. 4691 Color Mapping Algorithm.
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Double Buffer Control

The Double Buffer Control consists of a tri-state octal buffer, a
data selector multiplexer, and controlling circuitry. To visual-
ize the basic operating concept of the copier, imagine that the
paper on the spinning drum is divided into many vertical rows,
each 1/6 mm wide. With each drum and paper revolution, the four
ink jet heads turn on and off to print all of the colors for one
vertical row (or line). The printing data for that one vertical
row was sent from the host during the printing of the previous
vertical row and was stored in either RAM A or RAM B. After that
vertical row has been printed, the carriage advances 1/6 mm to
the right and the Double Buffer Control reverses the role of the
two RAMs. The RAM that supplied printing data to print the
previous vertical row, now starts storing incoming color printing
data for the next vertical row. And the other RAM that was
storing data during the printing of the previous vertical row now
starts unloading color printing data for the current vertical
row.

The WRA-1 line determines which RAM is storing incoming color
printing data and which RAM is unloading data to the Interface
circuit board. If WRA-1 is high, U440 sends y-m-c-b input data to
RAM A. At the same time, WRA-1 causes U450 to operate out of
phase from U4U0. U450 prevents the data that is going to RAM A
from also going to the Interface circuit board. At the same time,
U450 enables the y-m-c-b data coming from RAM B to go to the
Interface circuit board through buffer U275. The operation is the
same when WRA-1 is low except that RAM A and RAM B switch
functions. WRA-1 also controls U540 so that the correct clocks
are presented to RAM A and RAM B address counters to advance the
memory address at the proper time and supply the write pulse to
the RAM being written.
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é Address Counter and 2K 5 3 RAM

As we mentioned before, one RAM stores incoming color print data
for the next vertical printing row while the other RAM reads out
stored printing data for the current vertical row. The A Address
Counter and 2K x 4 RAM contains both the RAM for storing data and
the address counter for addressing consecutive RAM address
locations. U535 and U550A (or U560 and U550B) operate as an 11-
bit counter. This counter counts MSTB-0 pulses when the RAM is
being written and RDCLK-0 pulses (from ORDC-1) when the RAM is
being read (refer to description of Double Buffer Control for
WRA-1 read/write control). The address counter asserts a new
address after each four-bits of y-m-c-b data is written into or
read After a complete line of y-m-c-b data is written in or read
out, the Processor asserts a high on the WRCLR-1 line if the RAM
was being written to or a high on the RDCLK-1 line if the RAM was
being read to reset the 11-bit counter for the next operation.

B Address Counter and 2K X 4 RAM

Refer to the A Address Counter and 2K x 4 RAM description.

Write Address Multiplexer

The Write Address Multiplexer allows the Processor to read the
current count of the address counter for whichever RAM is storing
incoming color print data. The current address count from the
address counter passes through the Input Port (either U360 or
U365) to the Processor Address/Data bus.

Input Ports

As we mentioned earlier, one of the input ports contains the
current address count of the RAM being written to (refer to Write
Address Multiplexer). The Input Ports also allow the Processor to
read all of the CPU circuit board status signals (refer to
Printer Line Receivers description). And finally, the Processor
monitors two more values through U370 of the Input Ports. The
first value is the setting of the Parallel Interface test pattern
select switches (refer to the Self-Test description). And the
second value is the current y-m-c-b color print data output to
the Interface circuit board. Normally, the Processor only moni-
tors the output color print data during self-test.
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Blanking

As we mentioned in the Programmable Counters description, the
Processor asserts MAR1 and MAR2 to establish top and bottom
margins. This means that MAR1 and MARZ2 prevent the Double Buffer
from passing color printing data to the Interface circuit board
while the top and bottom marsins are positioned under the ink jet
heads. The Processor also asserts BLANK-1, via the Output Latch-
es, to establish the left and right margins. The Processor
asserts BLANK-1 until the ink jet head carriage moves past the
left margin to the first printing line. Likewise, at the right
margin, the Processor again asserts BLANK-1 to prevent unwanted
printing in the right margin.

Modulo N Counter

The Modulo N Counter provides drop replication (refer to the
Overview of the Copier Operation earlier in this section for a
description of drop replication). If the terminal or host image
is small, the copier printed image can be "blown up" or increased
in size. To blow it up, we print the color data over a larger
area (i.e. we repeat each drop per pixel or replicate). To
replicate, we simply divide the ORDC (OR'd dot clock).

For example, to print a copy that is three times the terminal or
host image size, we replicate by three in both X and Y axes. To
do this, we divide the ORDC by three. This causes the same pixel
to be read three separate times for each of these vertical lines.
Now, instead of one drop of ink in a small space (pixel), we now
have one drop of ink in nine spaces (three each direction).
Notice that the three by three space is still only one pixel
because only one ORDC pulse is passed, but during that pixel time
we can print 3 drops in each of three separate vertical lines.
The Processor controls horizontal direction replication by simply
reprinting a vertical row once, twice, or three times before
swapping buffers (RAM A and RAM B) and accepting the next row of
data. Replication can be 1 (for 1 to 1 sizes), 2, 3, or 4. The
Processor asserts HREP and LREP to represent one of four possible
replication factors. U665 is the programmable counter that counts
and divides the ORDC pulses to the Double Buffer Control.
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Interface

General Description

The Interface circuit block has several functions. These include
(1) selecting either the Parallel Interface data (including its
test patterns) or the single test pattern stored in ROM on the
CPU circuit board, (2) delaying the print signal to the magenta,
cyan , and black ink jet heads since they are physically offset
from the yellow ink jet head, (3) generation of the 20KHz ink jet
head sine wave signal, and (4) buffering the four ink jet head
signals for transmission to the Ink Jet Head Driver circuit
board. Figure 4-5 shows how the Interface circuit block connect
to the remainder of the copier circuitry.

Refer to Schematics A3-1 to A3-2 when reading circuit descrip-

tions of the Interface. Also, refer to Figure 4-10 for a circuit
block diagram of the Interface circuit board.

Data Source Select

Parallel Interface data is YELDT-0, MAGDT-0, CYANDT-0, and BLKDT-
0. In normal operation, this data passes through the data
selector to the dot time delay. However, when the single test
pattern is being run (stored in ROM on the CPU circuit board),
test pattern data passes through the 8255 Peripheral Interface.
The data selector then routes the test pattern data to the dot
time delay in the same manner as normal printing data from the
Parallel Interface.
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Figure 4-10. Interface Circuit Blocks.
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Dot Time Delay

The dot time delay adds a time delay to the 20KHz printing signal
for three of the ink jet heads. This delay is necessary because
the construction of the ink jet head carriage is such that the
four ink jet heads do not have a common location. The delay for
each ink jet head is a function of its distance from the fourth
"reference" ink jet head and the drum rotation speed. The yellow
ink jet head is chosen as the "reference" location because it is
the first ink jet head to be passed by the paper on the rotating
drum. The distance between adjacent ink jet heads and the drum
rotation speed require a delay of 100 ink spots (50 microseconds
times 100 spots to equal 5 milliseconds) between adjacent ink jet
heads. Since yellow is the reference and has a delay of 0, then
magenta must be delayed by 100 locations, cyan must be delayed by
200 locations, and black must be delayed by 300 locations. A
series of shift registers determine the delay for each printing
signal. The delay for the print signal is the sum of the clock
pulsed shifts that the print signal receives in the series of
shift registers. For example, cyan is delayed 128 bits in IC6, 48
bits in IC7, and 24 bits in IC11 (the 16 and 8 bits are not
strapped for IC11). The sum of these delays is 200 bits. Magenta
and black are calculated in a similar manner. DTCLK-0 clocks the
shift delay process. DIP switches allow slight adjustment of
these delays during vertical adjustments.

20KHz Sine Wave Oscillator

The 20KHz Sine Wave Oscillator is a gated oscillator which is
turned on and off by a zero crossing detector (oscillator
start/stop control). The gated oscillator generates a 48 to 50
microsecond sine wave every 50 microseconds. L4 adjusts the
frequency (and period) of the sine wave. DTCLK-0, which is a
function of the main system timing, enables the oscillator.
Figure 4-11 shows the DTCLK-0 and the ink jet head waveform
generation process.
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Figure 4-11. Ink Jet Head Waveform Generator.
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Oscillator Start/Stop Control

The Oscillator Start/Stop Control is a 360 degree zero point
detector and stops the oscillator at the exact 360 degree zero
crossing point with no ringing. VR2 (and VR1 in the oscillator
circuit) adjust the 360 degree zero crossing point.

Ink Control Switch

The Ink Control Switch is an analog switch that selects which ink
jet head or heads receive the 20KHz oscillator print signal (one
complete 20KHz sine wave for each drop of ink or print location).
The number and combination of ink jet heads turned on is
controlled by the analog multiplexer (IC14) using four control
lines (two different CTLA-1 lines, CTLB-1, and CTLC-1) from the
dot time delay. VR3 sets the voltage level of the ink jet heads.

Buffers/Drivers

The buffers/drivers transmit the 20KHz oscillator ink jet head
printing signal to the Ink Jet Head Driver circuit board.

Ink Jet Head Driver

Schematic A4A1-1 shows the electronic circuits on the Ink Jet
Head Driver circuit board. Figure 4-12 shows a circuit block
diagram of the Ink Jet Head Driver.

The Ink Jet Head Driver circuit board consists of four voltage
amplifiers that amplifies the four 20KHz print signals (HYEL,
HMAG, HCYAN, and HBLK) from the Interface circuit board. The four
voltage amplifiers then create four 200 volt p-p 20KHz print
signals, DHYEL, DHMAG, DHCYAN, and DHBLK, which cause the four
ink jet heads to eject ink (one drop of ink for each complete
20KHz sine wave). Figure 4-5 shows how the Ink Jet Head Driver
connects to the remaining copier circuitry.
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Figure 4-12. Ink Jet Head Driver Circuit Blocks.
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CPU

General Description

The CPU is the overall controller for the 4691's printing process
from the Interface circuit board to the ink jet heads. The CPU
controls all motors and displays, monitors all sensors, and most
of the switches in the copier. It does not, however, control or
direct any activity on the Parallel Interface circuit board. The
Parallel Interface has its own microprocessor.

The CPU Circuit board uses an 8085 microprocessor, hereafter
referred to as the "CPU Processor" (as opposed to "Processor,"
which is located on the Parallel Interface circuit board), ROM,
RAM, latches for incoming (input) data, and latches for outgoing
(output) data, to control printing activities in the copier.

Figure 4-5 shows how the CPU is connected functionally to the
remainder of the copier circuitry. Refer to Schematics A5-1 to
A5-4 when reading the circuit “descriptions of the CPU circuit
board. Also refer to Figure 4-13 for a circuit block diagram of
the CPU circuit board.

Clock Generator

Refer to Schematic A5-1 for a diagram of the electronic circuitry
of the Clock Generator. The clock generator produces the main
system timing for the CPU circuits and much of the rest of the
copier. The crystal-controlled clock generator output is a 4., 4MHz
squarewave signal. JP1, which is normally installed, permits the

system clock to be disconnected from the CPU Processor.
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CPU Processor

The CPU Processor, shown in Schematic A5-1, provides the overall
control for the printing and operation of the copier. The
important tasks include:

. Monitors signal lines from the Parallel Interface circuit

board.

Monitors several front and rear panel switches.

Monitors all sensors.

Monitors ink levels in the four ink cartridges.

Controls the displays of the front panel indicators,

including the four ink cartridge LEDs.

. Generates the control signals for the motors and solenoids.

. Generates a test pattern for operator-evaluation of print-
ing quality.

Most of the signals that the CPU monitors come to the Input Port.
The CPU Processor scans the Input Port from time-to-time looking
for input status changes. The Input Port, however, generates the
RST5.5 interrupt for the CPU Proucessor whenever the Input Port
receives an IRT-0 from the Parallel Interface and a SSLMT-0 when
the carriage reaches the right printing limit. When interrupted,
the CPU Processor reads the Input Port (IC5) to determine which
interrupt service routine stored in ROM to use. A second inter-
rupt, RST6.5, is generated by the Drum/Data Clock Timing every 50
microseconds. This tells the CPU Processor that the drum has
rotated one pixel (one spot or dot). The CPU Processor uses this
interrupt to initiate the printing of one drop of ink and advance
the carriage.

Reset

The Reset circuit monitors the +5 volt power supply and asserts a
low on the ISRESET-0 line on power-up until the +5 volt power
supply is established. The Reset circuit also asserts a low on
the ISRESET-0 line if the +5 volt power supply falls to approxi-
mately 4.5 volts.
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Address Decode

The Address Decode monitors the CPU Processor's address lines and
the READ-0 and WRITE-0 lines to produce chip enables for the
selected RAM, ROM, Input Ports, Motor Control, or the Status and
LED Drivers.

Lower Address Byte Latch

A characteristic of the 8085 microprocessor (CPU Processor) is
that data to and from the CPU Processor uses the same eight
signal lines as the eight lower address bits (A0-AT7). To avoid
confusion, data and addresses are not sent at the same time.
Usually addresses are sent first, and then data. The multiplexed
address/data signal lines (bus) are designated as ADO-AD7. The
CPU Processor asserts ALE true whenever an address is sent on the
ADO-AD7 bus. ALE then transfers the address, AO0-A7, through the
Lower Address Byte Latch as LAO-LA7 to the ROM and RAM. Later,
when data is sent over the ADO-AD7 bus, ALE is false and the
Lower Address Byte Latch prevents the data from reaching the
address lines of the RAM and ROM.

ROM

The ROM stores the CPU Processor's instructions. The
instructions, which are referred to as a program, instruct the
CPU Processor how to do its power-up initialization, input port
scan, interrupt service routines, display of front panel status
LEDs, and directing motor start and stop actions.

- RAM

The RAM, which has a capacity of 1K bytes (1K x 8) is used to
store manipulated data during data processing. This means that
the CPU Processor uses the RAM as a "scratchpad" during its data
processing activity. No programs are stored in RAM.
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External Bus Buffer

The External Bus Buffer acts as a transmitter, isolation, and
signal conditioning circuit for address, data, read, write, and
reset lines going to and from other circuit boards in the copier.

Input Port

The CPU Processor uses the Input Port to monitor all switches
(except the five-position TEST PATTERN SELECT and the two TEST
PATTERN START switches) and sensors. In addition, the Input Port
receives IRT-0, PRTRQ-0, and SSEN-0 inputs from the Parallel
Interface. The CPU Processor routinely scans the Input Port's
8255 Peripheral Interface periodically looking for any change in
an input. If there is an input status change, the CPU Processor
refer to the ROM for instructions on what the change is and what
to do next.

Motor Control

The CPU Processor sends all motor and solenoid control signals
(except MMTPLS-0 for the drum motor) to the Motor Control's 8255
Peripheral Interface as data over the ADO-AD7 bus. In addition,
the CPU Processor also sends front panel LOAD INK and CHECK PAPER
PATH LED signals to the Motor Control's 8255 Peripheral Inter-
face. The 8255 Peripheral Interface converts the motor and LED
signals from ADO-AD7 bus data into individual motor control and
LED status signals and routes them to the Driver circuit board,
Front Panel Indicator circuit board, or the Interface Sig-
nal/Indicator Driver.

The CPU Processor also writes all status signals that are
intended for the Parallel Interface (except IDXPLS-0 and DTCLK-0)
into the Motor Control 8255 Peripheral Interface. The 8255
Peripheral Interface then passes these signals on to the Parallel
Interface. The Parallel Interface-bound status signals include:
PPRJAM-1, MRDY-O, DTRDY-O, A3MD-0, SKPPACK-0, and NOINK-1.
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Interface Signal/Indicator Driver

The Interface Signal/Indicator Driver serves as a transmitter and
signal conditioner for the following motor control signals: RMT-0
(paper unloading motor), CMT-0 (head cleaning motor), FANBLK-0
and FAN-O (vacuum fan motor), and PUMP-0 (air pump motor). It
must be noted that the these signals do not go directly to their
respective motors immediately after leaving the Interface Sig-
nal/Indicator Driver circuit. Instead, the first two are routed
to the Driver circuit board and the vacuum fan and air pump
signals go to the High Voltage Regulator circuit board before
eventually reaching their intended motors.

Drum/Data Clock Timing

The Drum/Data Timing uses the 4.4MHz DRUM/DATACLK-1 signal to
create the drum motor control signal MMTPLS-0, which governs the
drum motor's speed. The drum rotates 666.7 rpm. DLPT-0, which is
generated by the Drum Lock Point Sensor once each drum
revolution, is delayed by the variable shift register (IC20). The
variable shift register is strapped such that index pulses
(IDXPLS-0) are created sometime after the DLPT-0 signal to allow
for the blank (unprinted) leading margin (i.e. printing must be
delayed after the leading edge of the paper passes the ink jet
heads) .

The Drum/Data Clock Timing also generates the dot clock (DTCLK-
0). The leading edge of the DTCLK-0 pulse, in turn, generates
RST6.5-1, which interrupts the CPU Processor. The CPU Processor
reads DTCLK-0 through the 8255 Peripheral Interface (IC7) to
determine the trailing edge, which is used to coordinate two
events - the squirting of one ink drop and advancement of the
carriage motor one step.

Status and LED Drivers

To turn on the five troubleshooting display status LEDs on the
CPU circuit board, the CPU Processor writes data over the ADO-ADTY
bus to the 8255 Peripheral Interface in the Status and LED
Drivers. The Peripheral Interface separates these five signals
and routes them to the individual LEDs. The Status and LED
Driver's Peripheral Interface also translates the CPU Processor
data to create the front panel WAIT and FAULT LED control
signals.
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Low Ink Level Detector

The Low Ink Level Detector detects when the ink supply in one or
more of the ink cartridges gets down to approximately 10% or
less. To do this, the Low Ink Level Detector sends a 5 volt p-p
squarewave signal (ISPLS) to the four ink cartridges (see Figure
4-14A). When a ink cartridge is full, the impedance through the
ink cartridge is low and the returning ISYEL (or ISMAG, ISCYAN,
or ISBLK) signal shows little distortion (see the left side of
Figure 4-14B). As the ink cartridge empties, the impedance
through the ink cartridge gradually increases. The increase in
the impedance causes an decrease in the amplitude of the return-
ing ISYEL signal. Eventually, when the ink cartridge becomes
nearly empty, the top of the squarewave drops down to or below
the preset threshold level set by VR1, VR2, VR3, or VR4 (see
right side of Figure 4-14B). At that time, LNIYEL-O (or LNIMAG-O,
LNICYAN-O, or LNIBLK-0) goes low (see Figure 4-14C). The low-
going LNIYEL-0 signal causes three actions. First, the PB4-0
signal line goes low and the CPU Processor (on one of its routine
scans) reads the Input Port and discovers the low PB4-0 line low
and terminates printing after the current copy. Second, the CPU
Processor causes the YELLOW Low Ink Cartridge LED near the ink
cartridge to turn on. And finally, the processor turns on the
front panel LOAD INK light and signals the Parallel Interface
with the NOINK-0 signal. The Parallel Interface's processor then
signals the host with the FAULT-0 signal to indicate that the
copier is unable to print any more copies.

NOTE
It must be understood that the FAULT-0 can

indicate other problems in the copier besides
a low ink supply.

4691 SERVICE 4-49



SECTION 4
THEORY OF OPERATION
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Figure 4-14. Low Ink Level Detector Waveforms.
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Driver

General Description

The Driver circuit board (shown how it relates to the copier in
Figure 4-5) combines the motor control signals from the CPU
circuit board, the Encoder Pulse Sensor, and low voltage power
from the Power Supply to create properly phased electrical
currents for all five motors and the drum lock solenoid. Figure
4-15 shows a circuit block diagram of the Driver circuit board.
Refer to Schematics A6-1 through A6-3 when reading the Driver
circuit descriptions.

Motor Buffers

Th: octal Motor Buffer (IC20) receives and conditions all of the
CPJ motor control signals except those for the drum motor. The
dr m motor control signals are handled with different circuitry
de:cribed later in this section. The CPU motor control signals
thet are included in the Motor Buffers include:

SSDIR-0 and SSPLS-0 for the carriage motor.

FMTA-0 and FMTB-0 for the paper carriage motor.
. DRLKA-0 and DRLKB-0 for the drum lock solenoid.
. CMT-0 for the ink jet head cleaning pump motor.
. RMT-0 for the paper unloading motor.

The notor control signals are then routed to their respective
motor drivers described next.

Head 'leaning Motor Driver

The CF! CMT-0 motor control signal drives the Head Cleaning Motor
Driver by creating a current path to ground for powering the ink
jet he d cleaning pump motor.

Paper Uiload Motor Driver

The CPU 'MT-0 motor signal controls the Paper Unload Motor Driver
which ccitrols current to the paper roller motor.
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Paper Carrier Motor Driver

The Paper Carrier Motor Driver uses the CPU FMTA-0 and FMTB-0
motor control signals for powering the paper carrier motor. There
are two separate amplifiers in this circuit block so that the
motor can run in either direction.

Drum Lock Solenoid Driver

The Drum Lock Solenoid Driver uses the CPU DRLKA-0 and DRLKB-0
solenoid signals to control the current for powering the drum
lock solenoid during the paper loading and unloading cycles.

Head Carriage Motor Driver

The Head Carriage Motor Driver produces a combination of four
signals which drive the head carriage stepper motor. The head
carriage stepper motor uses a cyclic pattern of sixteen 0.45
degree quarter-steps to move the stepper motor four complete 1.8
degree steps. The pattern then repeats itself for each 7.2
degrees of motor rotation. The pattern is reversed when the
stepper motor rotates in the opposite direction. A simplified
block diagram of the Head Carriage Motor Driver is shown in
Figure 4-16. SSPLS-0 clocks an up/down counter (IC23), whose
counting direction is controlled by SSDIR-0. The counter's output
is translated by a PROM (IC24). The PROM's translated output

‘becomes the four control signals for the head carriage stepper

motor driver. The Head Carriage Motor Driver is clocked by a
20KHz (50 microsecond period) oscillator (IC22). Table U4-U shows
the cyclic pattern of 16 quarter-steps mentioned earlier. Notice
that SSDIR-1 causes the motor to step counter-clockwise, while
SSDIR-0 causes the motor to step clockwise..Reduced current
signals are used in several of the quarter-steps. These are shown
in Table 4-U4 as A*+, A*- B¥: or B¥-., The reduced current is 41%
of normal. Figure 4-17 also shows a diagram of the head carriage
stepper motor with the pattern of 16 quarter-steps.
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DSMTA

SSPLS-0 Ot DSMTA
UP/DOWN PROM DRIVER ; INK JET
sspIR-0 o——— COUNTER HEAD
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DSMTB MOTOR
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100 mV

NN

——P‘ Id—— 50 us (20 kHz)

ov

4498-15

Figure 4-16. Head Carriage Motor Driver Block Diagram.
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Head Carriage Stepper Motor Control Signals

Counter Output

SDIR-0 SSDIR-1

Driver Output

S 20O EWND - O

_ e
MEwmn -0

A

CwW CCW

A+
A+B¥+
A+B+
A¥4+B+
B+
A¥-B+
A-B+
A-B¥4+
A-
A-B¥-
A-B-
A¥-B-
B-
A¥4B-
A+B-
A+B¥-

Note: For A+,
For A-,
For B+,
For B-,
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A¥4 A¥-

current direction
current direction
current direction
current direction

is
is
is
is

from
from
from
from

DSMTA+
DSMTA-
DSMTB+
DSMTB-

B¥+, and B*- are reduced (41%)

to DSMTA-.
to DSMTA+.
to DSMTB-.
to DSMTB+.
current.
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7.2¢
OF
MOTOR REVOLUTION

Read Down
For Counterclockwise \
Motor Rotation
(See Table 4-4
For Signal Definition)

.45°
OF

MOTOR REVOLUTION

Read Up

For Clockwise

Motor Rotation

(See Table 4-1

For Signal Definition)

4498-16

Figure 4-17. Head Carriage Stepper Motor Signal Pattern Diagram.
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Drum Motor Driver

The Drum Motor Driver controls the rotational speed of the drum
motor. The rotational speed of the drum motor is critical to the
operation of the copier since the processor needs to know where
the paper is at all times in order to time the ink jet heads in
placing the ink in the proper location. The speed of the drum
motor is controlled by a combination of MMTS-0, MMTF-0, and
MMTPLS-0 from the CPU circuit board. In addition, the Drum Motor
Driver monitors three separate feedbacks to determine what speed
and how the drum motor is operating. These feedbacks are compared
to references using a phase-lock loop circuit. The Drum Motor
Driver detects differences to phase, speed, or electromotive
force and compensates by causing the motor to supply more or less
torque to speed it up or slow it down. Table 4-5 shows how the
three signals from the CPU circuit board and the three feedbacks
are combined to produce different motor speeds. The drum motor
rotates at 666.7 rpm while printing and at 20-40 rpm while
loading or unloading paper.

Table 4-5

Drum Motor Control Signals

Drum Motor

Control Signal Feedback
MM ' EMF Rotating Speed

Phase Speed

STOP
OFF Slow (20-40 rpm)
OFF Fast (666.7 rpm)
ON STOP

OFF
20KHz OFF
4L4O0KHz |[ON

OFF
NOT ALLOWED

Figure 4-18 shows a simplified block diagram of the Phase Lock
Loop circuit shown on Schematic A6-2 and the Drum Motor Power
Driver on Schematic A6-3. The dc relay is, however, located on
the Low Voltage Regulator circuit board.
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C
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CONTROL J
MMTF-0 Qe CIRCUIT
PHASE CONTROL FILTER
- CIRCUIT CIRCUIT
4 4
ANALOG DMPD POWER E.M.F. DETECTION
MULTIPLEXER AMPLIFIER CIRCUIT
T _l DMMT1 +
DMMT + | | : -O 1 ENCODER
! I
| ; :
R
S | DMMT1- —
DMMT;{’L ' 0! i L4 (Encoder Pulse
+5V : ! I Sensor)
I
[ : DC RELAY
! | DRUM MOTOR
|| DYNAMIC BRAKE
4498-17
Figure 4-18. Drum Motor Driver Block Diagram.
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Drum Motor Power Driver

The Drum Motor Power Driver provides the two signals (DMMT+ and
DMMT-) for the dc drum motor. Q15 and Q16 control which of the
two bridged amplifiers is turned on and by how much. DMPD from
the Analog Multiplexer (see Figure U4-18) controls the two bridged
amplifiers. Since the drum motor is a brush-type motor, it acts
as a generator to produce an EMF signal which is detected by
IC19B, the EMF Detection Circuit. The circuit uses this motor
generated EMF signal as negative feedback to stop the motor.

Front Panel Indicator

The Front Panel Indicator circuit board, shown in Figure 4-5 and
on the Schematic labeled "A7thruA16," consists of five front
panel LEDs and their drivers. The five front panel lights are:

WAIT

LOAD PAPER

LOAD INK

CHECK PAPER PATH
FAULT

The signal lines from the CPU circuit board are NOR'd with a one
second (approximate) timer. When the timer goes low, any LEDs
which the CPU processor has addressed with a low signal line will
turn on and blink at a one second rate.

Empty Cartridge Indicator

The Empty Cartridge Indicator circuit board, shown in Figure 4-5
and on the Schematic labeled "A7thruA16," consists of four LEDs.
The CPU processor turns on the LED corresponding to a particular
color ink after the Low Ink Level Detection circuit has detected
its ink cartridge to be nearly empty. The CPU processor also
turns on the front panel LOAD INK light and issues the NOINK-0
signal to the Parallel Interface. After completing the current
printing copy, the copier will not make another copy until the
empty ink cartridge is replaced.
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Sensors

The copier contains eleven sensors in three forms shown in the
Schematic labeled "A7thruA16." These sensors (shown in Figure U-
5) inform the CPU Processor of the location of moving mechanical
assemblies in the copier. The CPU Processor uses this information
to control the mechanical and electrical activity in the copier.
In all cases the sensor uses the same principle - that is a
portion of the moving mechanical assembly breaks a light beam
traveling from an LED to a phototransistor. Table 4-6 shows the
principle of each detector, its output, and the indicator LED
status (the Encoder Pulse sensor does not have an indicator LED).

All Sensors, except Drum Lock Point and Encoder Pulse

All of the sensors except the Drum Lock Point and Encoder Pulse
operate the same. When no mechanical assembly breaks the light
beam between the LED and the phototransistor, the phototransistor
conducts. The conduction of the phototransistor turns off the
output transistor. This causes a high output signal and turns off
the indicator LED. Then, when the mechanical assembly breaks the
light beam, the phototransistor stops conducting. This causes the
output transistor to turn on, which turns on the indicator LED
and asserts a low output signal.

Drum Lock Point Sensor

The Drum Lock Point sensor operates in the opposite manner to the
sensors described above. When no mechanical assembly breaks the
light beam, the output transistor conducts, the indicator LED is
on, and DLPT-0 is low. Then, when the light beam is broken, the
DLPT-0 goes high and the indicator LED turns off.

Encoder Pulse Sensor

The Encoder Pulse sensor does not have an indicator LED and EN-1
is ground. EN-0 goes low when the light beam is broken because

the phototransistor stops conducting. The opposite happens when
no mechanical assembly breaks the light beam - the phototransis-

tor starts conducting and EN-O goes high.
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interrupts light beam

Table 4-6
SENSORS
Indicator
Name Detector Principle Output LED Status
No Paper Paper sense lever NOPPR-0 LED is on when
Sensor interrupts light beam paper is present
Front Paper carrier is detected|FSW-0 LED is on when
Switch at forward end of travel paper carrier is
in forward
position
Back Paper carrier is detected|BSW-0 LED is on when
Switch at rear end of travel paper carrier 1is
in rear position
Jam Check |Paper interrupts light JMCK-0 LED is on when
beam paper is being
fed onto the drum
Drum Lock [Solenoid bar cuts off DRLK-0 LED is on when
light beam solenoid is
locked
Start Ink jet head carriage STPS-0 LED is on when
Position is detected at left end carriage is at
of travel extreme left
position
Scanner Ink jet head carriage SSLMT-0 LED is on when
Limit is detected at right end carriage is at
of travel extreme right
position
Roller Detects hole in disk on ROPS-0 LED is on when
Position roller bar rollers are
stopped (not
removing paper)
Drum Lock |Detects hole in disk on DLPT-0 LED is on when
Point drum axle hole reaches
detector
Encoder Detects series of holes EN-O,EN-1| No LED
Pulse in disk on drum axle
.Paper Size[ Paper size sense lever PSIZE-0 LED is on when

B-size paper is
present
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Power Supply

The copier's power supply consists of three major parts:

. Power Supply Module
. Low Voltage Regulator Circuit Board
. High Voltage Regulator Circuit Board

A detailed description of each of these three parts is described
in the following paragraphs. Figure 4-5 shows the electrical
relationship of the three power supply parts to the rest of the
copier.

Power Supply Module

The Power Supply Module, shown in the System Interconnect 1
diagram (Section 13), consists of the input line conductors,
power switch, interlock switch, voltage selector, main transfor-
mers, and fuses. The Power Supply Module supplies power for the
rest of the copier using the Low and High Voltage Regulator
circuit boards. The voltage selector permits the copier to be
connected to line voltages of 100 volts (90-110 volt range), 117

volts (105 to 129 volt range), 200 volts (180 to 220 volt range),

or 235 volts (211 to 258 volt range).

Table 4-7 shows all of the fuses used in the Power Supply Module.
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Table 4-7

—_—

+5 Volt Circuit (logic circuitry in
+12 Volt Circuit (analog circuitry in
-12 Volt Circuit (analog circuitry in
+7.4 Volt Circuit (head cleaning

+24 Volt Circuit (motor and solehoid

Reference Voltage for the 300 Volt

Fuse # |Rating Circuit Protected
—_—%
F1 6.25A slow Primary line input voltage
(for 90-130 volt
operation)
3A slow (for
180-250 volt
operation)
F2 10A fast
copier)
Fa 3A fast
copier)
Fuy 3A fast
copier)
F5 3A fast
motor)
F6 10A fast
circuits)
F7 1.5A fast +300 Volt Circuit (ink jet head
driver)
F8 0.15A fast
Supply
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Low Voltage Regulator Circuit Board

The Low Voltage Regulator circuit board, which is shown in both
Figure 4-19 and in Schematic A17A1-1, consists of the circuitry
to produce regulated +5, +7.4, +12, +24 (for cooling fan), and -
12 volts. In addition, there is an unregulated +24 volt supply
for the motors controlled by the Driver circuit board.

+5 Volt Regulator. The +5 Volt Regulator rectifies the ac voltage
from the Power Supply Module and produces a regulated output dc
voltage of +5 volts @ 6A. The +5 Volt Regulator consists of three
series-pass regulators connected in parallel. These are Q3, Q#4,
and Q5. IC1 uses Q1 and Q2 to control the three series-pass
regulators. R3, R4, and R5 provide current and voltage feedback
to IC1 for regulating both the output current and voltage. These
resistors also help balance the current load between the three
series-pass regulators. Q13 and Q14 turn on to short the output
to ground if the output voltage should exceed approximately 6
volts. This is a type of "crowbar" protection circuit. VRI1

ad justs the output voltage.

+7.4 Volt Regulator. The +7.4 Volt Regulator uses the same
principle as the +5 Volt regulator described earlier, except that
only one series-pass transistor (Q12) is used. VR4 is used to

ad just the output voltage.

+12 And =12 Volt Regulators. The +12 and -12 Volt Regulators use
a full-wave bridge rectifier on a center-tapped secondary winding
of the main transformer to provide both + and - inputs to the two
regulators. The + and - voltages are regulated independently in
the same manner as the +5 and +7.4 volt regulators described
earlier. Each regulator consists of a single series-pass
transistor controlled by IC2 (for the +12 volts) or IC3 (for the
-12 volts). VR3 adjusts the -12 volt output voltage and VR2
adjusts the +12 volt output voltage.
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B

.

I - +24 VOLTS (Unregulated)
I AC 22A
+24 VOLT DCFAN +
DCFAN -

I AC22B | REGULATOR
: COOLING
FAN
SYSTEM | MOTOR
INTERCONNECT |
(Power Supply | Ac 15A > — > +12 VOLTS
Module) | Acisc - L -
> 12 VOLT
|_Ac1se | REGULATOR > -12 VOLTS
I
| Ac10C R
f > +7.4voLT > +7.4 VOLTS
|_Ac1m .| REGuLATOR
I A
[ AC10 N R
| — +5 VOLT 3 > +5 VOLTS
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I [———-= ——
______ - DRUM MOTOR [
| DYNAMIC BREAK : AL :
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| [ =
| 1 LG—T—QL _J' DRUM
r T MOTOR
= 4498-18
Figure 4-19. Low Voltage Regulator Circuit Blocks.
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+24 Volt Regulator. The +24 Volt Regulator provides both an
unregulated +24 volt supply for the copier's motors (through the
Driver circuit board) and a regulated +24 volt supply for the
cooling fan motor. IC5 provides the +24 volt regulation for the
cooling fan motor.

Drum Motor Dynamic Brake. The Drum Motor Dynamic Brake shorts the
motor winding together (after disconnecting them from the power
source) whenever the copier's power is turned off or the +5 volt
power supply fails. This causes the motor to stop quickly.
Without the brake, if the copier's power should be lost (or
turned off) while printing, the drum would continue to rotate
while coasting to a stop. At the same time, the loss of power
would shut off the paper hold-down vacuum fan and the paper would
release from the spinning drum and rub or slap against the
delicate ink jet heads - a very undesirable action.
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High Voltage Regulator Circuit Board

The High Voltage Regulator circuit board, shown in Figure 4-20,
provides power for:

. Ink Jet Head Drivers
. Air Pump Motor
. Paper Hold-Down Vacuum Fan

Schematic A17A2-1 shows the High Voltage Regulator circuitry.

Head Driver Voltage Regulator. The Head Driver Voltage Regulator
provides the + and -150 volts (actually approximately +170 volts
and -130 volts) for the Ink Jet Head Driver circuit board. There,
the + and -150 dc voltage is combined with the 20KHz printing
signal to produce the Ink Jet Head printing signal.

The Head Driver Voltage Regulator rectifies a 300 volt ac signal
and passes it through a series-pass regulator (Q1). Q1 is
controlled by a current-limit detector (Q3) and a voltage compar-
ator (Q4 and Q5). VR1 adjusts the output voltage, which is set at
290 to 300 volts measured between CP1 and CP3.

Air Pump Relay Driver. The Air Pump Relay Driver acts as a switch
to couple 100 volts to the air pump motor whenever the CPU
Processor asserts PUMP-0. PC1 provides isolation between the TTL
logic and the 110 volt circuitry. When PUMP-0 is asserted, Q6 and
Q7 are turned on, which, in turn, turns on Q8, the triac. This
couples 110 volts to the air pump.

Paper Hold Vacuum Fan. The Paper Hold Vacuum Fan circuit works
the same way as the Air Pump Relay Driver circuit described
earlier. Q11 (turned on by FAN-0) controls DFANA, which runs the
fan and Q14 (turned on by FANBLK-0) controls DFANB, which stops
the fan. DFANC is the common for both windings. Figure 4-21 shows
a diagram of the Paper Hold Vacuum Fan motor and the input
voltages.
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: |
g AC13A N +150 Volits o !
| Acias .| weapDRivER [ : INK JET HEAD
| AC300A - VOLTAGE I DRIVE CIRCUIT BOARD
SYSTEM | Acsoos >| REGULATOR J— !
INTERCONNECT | o e s, s s s o s
(POWERSUPPLY |
MODULE) |
' DPUMPA
g AC100A - AIR PUMP RN AIR
T . RELAY PUMP
U svons i DRIVER DPUMPB MOTOR
]
—_——————
1 PUMP-0 )
| ]
CPU : DFANA VACUUM
CIRCUIT ,| PapernoLD [ FAN
BOARD o “| vacuum MOTOR
= FAN (PAPER HOLD
i > FAN)
D GRS G S=mm o= J
4498-19
Figure 4-20. High Voltage Regulator Circuit Blocks.
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a1l
DFANA — — — —
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S Y S | VACUUM
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D26 | |
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AC100B
ks = o= e o
4498-20

Figure 4-21. Schematic of the Paper Hold Vacuum Fan Motor.
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Section 5

CHECKS AND ADJUSTMENTS

INTRODUCTION

Because the copier is an electromechanical device, periodic care
and adjustment is necessary for proper performance. The period
between adjustments depends on the amount of use that the copier
receives. Copier adjustment should be preceded by a thorough
cleaning (see Section 6) and inspection for loose, damaged, or
worn parts.

After inspecting and cleaning the copier, a 30-minute warmup
period must precede the adjustment procedures, which should be

performed in a 68 to 86 degree F (+20 to +30 degree C)
enviroment.

FUNCTIONAL CHECK PROCEDURES
This procedure exercises the copier's functions and verifies that

the copier is working. This procedure can be run by the techni-
cian after maintenance.

Power-Up Procedure

1. Open the service access area by pressing the upper-left
corner of the service access door. Verify that the Line
Voltage Selector switch is set to the appropriate line
voltage for your area. See Figure 5-1.

2. Connect the copier's power cord to the ac power source.

3. Press the front panel POWER switch to on.

4. Check that the front panel WAIT indicator flashes for
about 15 seconds and then remains off.

5. Load paper according to procedures listed in the 4691
Operator's Manual.
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LINE VOLTAGE

SELECT SWITCH SERVICE ACCESS AREA

MAINS VOLTAGE SET FOR:

TEST PATTERN o of /¢ 0
START
® o )

(o]

LINE FUSE

4500-11

5-2

Figure 5-1. Voltage Selection Switch.
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Copier Verification

Once the copier is powered up with sufficient ink and paper,
perform the following tests to check copier operation.

Open the copier top cover (the copier will automatically
shut off).

Locate the TEST PATTERN SELECT switch at the right rear
of the copier. Make sure the five position rotary switch
is in the "1" position. See Figure 5-2.

Close the copier's top cover.

Press the upper-left corner of the service access door
and allow it to open.

Press the TEST PATTERN START button at the left of the
service access. The copier should:

a. Pick up a sheet of paper.
b. Load the paper on the drum.

c. Rotate the paper and drum at high speed without paper
flapping.

d. Make a copy that contains all colors.
NOTE
First time operation after maintenance shut-

down may require printing up to five copies
to achieve the proper copy quality.

e. Finally, unload the paper from the drum.

Now remove the paper tray, and check that the LOAD PAPER
light comes on.
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e

eSS

4500-17

Figure 5-2. TEST PATTERN SELECT Switch.
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7. Reload the PAPER TRAY.

8. Go to the service access area and press the TEST PATTERN
START button again.

9. Check that the printed copy produced meets the quality
criteria outlined in Section 2 of the 4691 Operator's
Manual.

10. Close the service access door.

If these tests are successful, the color printing and mechanical
parts of the copier are operational. If the test are not
successful, refer to Troubleshooting in Section 6 of this manual.

To check the copier interface, perform the next set of listed
checks using a TEKTRONIX 4113A Computer Display Terminal (con-
taining 4113A Option 09).

Printing Copies from a 4113A Terminal

The following tests require a TEKTRONIX 4113A terminal that .
contains Version 3 firmware and has the 4113A Option 09 Interface
installed. Customers with 4113A Version 2 firmware must order the
4113A Version 3 firmware upgrade, to be installed at the same
time as *the Option 09 Interface kit.

1. Connect the copier's 10-foot interface cable to the 36-
pin connector at the rear of the 4113A Option 09. The
connector is called "Option 9 TO 4690 SERIES COPIER."

2. Once the copier is connected, obtain the desired color
display on the terminal screen.

3. To print a copy of the display, simply press the HARD
COPY key on the 4113A keyboard.

4, Check that the copier prints a color copy of the display
and that its copy quality meets the criteria outlined in
Section 2 of the Operator's Manual.

If this test is successful, the copier interface, the 41134
Option 09 (device driver), and the 4113A terminal are
operational. If the test is not successful, verify that the
terminal has the proper firmware installed. If the terminal is
working, the problem exists in the Parallel Interface circuit
board. Run the loop-back test described later in this section.
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ADJUSTMENT PROCEDURES

Introduction

A thorough cleaning, inspection for loose, damaged, or worn
parts, and lubrication should precede any adjustments. After a
30-minute warmup period, perform the adjustment procedures in a
+68 to +86 degree F (+20 to +30 degree C) enviroment.

The following checks and adjustments procedures are performed in
this section:

Low Voltage Power Supply Checks and Adjustments

High Voltage Regulator Adjustment

Hea” Driver Waveform Adjustments

Low Ink Level Detection Adjustment

Carriage Drive Cable Tension Adjustment
Drum-To-Carriage Shaft Adjustment

Stripper Roller Optical Sensor Adjustment

Chain Hose Assembly Adjustment

Head Washing Station Adjustment

Paper Carrier Height Adjustment

Carriage drive Motor Belt Tension Adjustment

Carriage End of Travel Sensor Adjustment

Paper Carrier Optical Sensor Adjustment

Paper Tray Sensor Adjustment

Paper Jam Check Sensor Adjustment

Air Pump Check

Ink Jet Head Convergence Adjustment (located in Section 8)
Threshold Voltage Test Procedure (located in Section 8)

e o o e o
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Equipment Required

Drum-to-Shaft Adjustment Tool (8mm pin gauge)
(005-0742-00)
Drum Motor Fixture (003-1352-00)
Wash Station Seal Adjustment Fixture (003-1354-00)
Paper Carrier Height Adjustment Fixture (003-1353-00)
#1 and #2 Phillips Screwdrivers (or Pozidrive)
Slip-Joint Pliers
Small and Medium Slotted Screwdrivers
Needle-Nose Pliers
Air Pressure Gauge (006-6219-00
4691 Test Fixture (067-1158-00 with ID# 670-8123-00)
Extender circuit board (067-1148-00 with
ID# 670-8105-00)
Spring Scale (003-1351-00)
Metric Hex Driver Set (003-1344-00)
Wash Bottle (006-3757-00)
Waste Bottle (006-4433-00)
Loopback Cable (175-8690-00)
Hose Clamps (118-2872-00)
Box of KIMWIPES@ (006-0771-00)
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Procedure

Preliminary

1. Turn off the copier's POWER switch and disconnect the
line cord.

2 Remove the cabinet (see Section 7).
3. Connect the line cord and insert a small rod (about 1/4
inch in diameter) to activate the safety interlock

switch. This permits the copier to operate with the top
cover and cabinet off.

Low Voltage Power Supply Adjustments

1. Remove the rear panel on the power supply (see Figure 5-
3 .

2. Turn on the copier's POWER switch.

3. Attach the ground lead of a DVM to CP5 (see Figure 5-4).

4. Check the voltage on CP1, CP2, CP3, and CP4 (with
reference to CP5) and adjust VR1, VR2, VR3, and VR4
using Table 5-1 as a guide. Notice that these test
points and adjustments are not in numerical order.

5. Check the voltage on Pin 19 for +24 Vdc (unregulated)

and on the cathode of D20 for +24 Vdc (regulated) (see
Figure 5-4 for the location of these test points).

Table 5-1

LOW VOLTAGE POWER SUPPLY ADJUSTMENTS

Test Point |Voltage Ad justment

CP1 +5.05 to +5.15 Vdc VR 1

CpP2 +12.05 to +12.15 Vdc VR2

CP3 -11.95 to -12.05 Vdc VR3

CP4 +7.45 to +7.55 Vde VRY

19 +24 Vde (unregulated) No Adjust .
D20 '

(cathode) +24 Vdc (regulated) No Adjust
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REMOVE 2
SCREWS

POWER SUPPLY
(rear Panel)

4498-21

Figure 5-3. Power Supply Rear Panel Screw Locations.
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LOW VOLTAGE POWER SUPPLY
TEST POINT AND ADJUSTMENT LOCATIONS

N
r N\

HIGH VOLTAGE REGULATOR VR1(+5V)
TEST POINT AND ADJUSTMENT LOCATIONS CP1(+5V)

N CP4(+7.4V)

' oP1(r150Y N VR4 (+7.4V)

(+150V) CP2(+12V)

- VR2 (+12V)

CP3(-12V)

CP3(-150V) VR3 (-12V)
(used as GND) -\ CP5 GND _\ \

ﬁ

JC 1O CaOoCcC

Q D20 +24 VREGULATED

-
s

OOP

+24V UNREGULATED —/

1O

4498-22

Figure 5-4. Power Supply Test Point and Adjustment Locations.
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High Voltage Regulator Adjustment

1. Attach the common or low lead of a DVM to CP3 of the
High Voltage Regulator circuit board (see Figure 5-4).

2. Measure the voltage on CP1 and adjust this voltage with
VR1 (see Figure 5-4) until the voltage reads between
+299 and +300 Vde.

NOTE

This procedure measures the voltages between
two power supplies that share a common "cen-
ter tap." The center tap (CP2) is not always
equidistant between the two supplies. The
voltage between CP1 and CP2 can be anywhere
from +150 to +172 volts and the voltage
between CP2 and CP3 can be anywhere from
-127.5 to -150 volts.

. Head Driver Waveform Adjustments

1. Turn the copier's POWER switch off.

2. Remove the Interface circuit board and replace with the
Extender circuit board.

3. Connect the Interface circuit board to the Extender
circuit board.

4, Turn the copier's POWER switch on..

5. Attach the ground lead of an oscilloscope to CP2 on the
Interface circuit board (see Figure 5-5).

6. Attach the signal lead of the oscilloscope to Pin 1 of
U16A (see Figure 5-5).

7. Set oscilloscope to 2V/Div and 0.5uS/Div.

8. Adjust L4 (see Figure 5-5) for a 2uS plus or minus 0.5uS
pulse. The signal should look like that in Figure 5-6A.

9. Attach the signal lead of the oscilloscope to CP1 on the
Interface circuit board (see Figure 5-5).

10. Set o=cilloscope to 0.5V/Div and 10uS/Div.
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11,

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

D ADJUSTMENTS

CAUTION

Make sure that the voltage set in the next
step does not exceed the recommended value.
If the voltage is set too high, ink jet head
damage may result later when the copier tries
to print.

Adjust VR3 for a 1.0 Vrms signal (2.8 V p-p plus or
minus .2 V).

Adjust VR2 so that the left end of the 2uS flat portion
of the waveform is on the 0 volt line (see Figure 5-6).

Adjust VR1 so that the right end of the 2uS flat portion
of the waveform is on the 0 volt line (see Figure 5-6).
Figure 5-7 shows how the resulting signal should look.
Repeat Step 11 and observe the CAUTION.

Move the ground lead of the oscilloscope to one of the
white wires on the ink jet head carriage.

Move the signal lead of the oscilloscope to one of the
red wires on the ink jet head carriage.

Start the copier printing one of the test patterns (any
test pattern using all four ink colors will do).

Adjust VR3 on the Interface circuit board so that the
ink jet head voltage (on the red wire) is 190 to 195
volts p-p.

Turn the copier's POWER switch off.

Disconnect the Interface circuit board from the Extender
¢circuit board and remove the Extender circuit board.

Replace the Interface circuit board.
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INTERFACE BOARD
(EMJ E82131)

10 OO

4498-23

. Figure 5-5. Interface Circuit Board Test and Adjustment
" Locations.
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> < 2us +0.5us

< 50 us >

A. L4 ADJUSTMENT.

— i 2us

/

‘\\\\\\\\.__—f’/////,AdhmtVR2sothatkﬂ

end flat portion of
signal is on the 0 volt line.

Adjust VR1 so that the right
end of 2 us flat portion
of signal is on the 0 volt line.

B. VR1 AND VR2 ADJUSTMENTS.

4498-24

Figure 5-6. Oscillator Waveform Adjustments.
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4498-25

Figure 5-7. Good and Poor Oscillator Waveforms.
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Low Ink Level Detection Adjustment

10.

Tl

12.

13.

4.
15.
16.

17.

Turn the copier's POWER switch off (if not already).

Remove the CPU circuit board and replace with the
Extender circuit board.

Connect the CPU circuit boafd to the Extender circuit
board.

Connect the ground lead of a DVM to SG (see Figure 5-8).
Turn the copier's POWER switch on.

Connect the signal lead of the DVM to the left side of
R10 (see Figure 5-8).

Adjust VR1 so that the voltage on R10 is 1.0 Vdec
(magenta).

Move the signal lead of the DVM to the left side of R16
(see Figure 5-8).

Adjust VR2 so that the voltage on R16 is 1.0 Vdc (cyan).

Move the signal lead of the DVM to the left side of R22
(see Figure 5-8).

Adjust VR3 so that the voltage on R22 is 1.0 Vdc
(black).

Move the signal lead of the DVM to the left side of R28
(see Figure 5-8).

Adjust VR4 so that the voltage on R28 is 1.0 Vdec
(yellow).

Turn the copier's POWER switch off.
Remove the DVM's leads.

Disconnect the CPU circuit board from the Extender
circuit board and remove the Extender circuit board.

Replace the CPU circuit board.
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SG

CPU
CIRCUIT BOARD

The voltage at these locations
should be 1 Vdc (ref SG).

4498-26

Figure 5-8. Low Ink Level Detection Adjustments and Test Locations.
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This completes all of the electrical adjustments in the copier
except for Ink Jet Head Convergence, which is performed after all
electrical and mechanical adjustments. Proceed to the mechanical
ad justments following.

Carriage Drive Cable Tension Adjustment

Check that the carriage drive cable is not twisted,
frayed, or cut, and that it is not riding up on the
pulleys.

Loosen the right side pulley mounting screw (see Figure
5-9).

Push the right side pulley to the right until visible
gaps (spaces) appear between adjacent coils on the two
springs connecting the carriage drive cable to the ink
jet head carriage (see Figure 5-9).

Tighten the right side pulley mounting screw (loosened
in Step 2).

If the adjustment does not produce gaps between adjacent
spring coils, check the routing of the cable. Replace
the cable if it is stretched so much that adjustment is
not possible.

Fosition the carriage over the wash station cups.

Hook the spring scale over the upper carriage drive
cable approximately midway between the carriage and the
right side pulley. Pull the spring scale vertically up
10 mm. The tension should read 150 grams. The acceptable
cable tension range is 150 plus or minus 10 grams with
10 plus or minus 2 mm cable deflection (see Figure 5-9).

Repeat Steps 2 through 7 if cable tension is not
acceptable.
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Drum-To-Carriage Shaft Adjustment

1. Clean the two ink jet head carriage slide shafts with
distilled water and wipe dry.

2. Refer to Figure 5-10 and insert the 8mm drum-to-shaft
ad justment tool (pin gauge) between the paper drum and
the ends of the two ink jet head carriage slide shafts
(check four locations). Adjust the position of the
shafts to obtain proper clearance.

3. Remove the eight screws holding the chain hose assembly
to the chain hose bracket (see Figure 5-10). Remove the
two screws that hold the chain hose bracket to the
copier's frame and remove the bracket. Let the chain
hose assembly hang free.

4. Use the push-pull scale to pull the carriage both to the
left and the right. Maximum drag should be less than 300
grams (10.6 oz).

If the drag is more than 300 grams, the position of at
least one of the two ink jet head carriage slide shafts
will have to be changed. Adjust one of the shafts for
the minimum drag possible or to 300 grams. The shafts
are held by a bolt on each end. If one of the shafts was
moved, repeat Steps 2-5.

6. Replace the chain hose assembly with the eight screws
removed in Step ‘3.
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Pull Vertically ? ?
SPRING SCALE
[’t:.
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DRIVE Loosen right side
CABLE pulley mounting

screw (STEP 2)

4498-27

C

Figure 5-9. Carriage Drive Cable Tension Adjustment.
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INK JET HEAD ~ — o —
CARRIAGE i 8 mm DRUM-TO-SHAF1, 1
SLIDE SHAFTS ADJUSTMENT TOOL =

[ | s | — [ ST

LILLL

Remove eight (8)
screws

CHAIN HOSE

ASSEMBLY\

CHAIN HOSE
BRACKET

4498-28

Figure 5-10. Drum-to-Carriage Shaft Adjustment Locations.

'
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SECTION 5
CHECKS AN

D ADyUSTMENTS

Rotate the stripper roller shaft until the flat surfaces
of the rubber rollers face the drum. Notice that there
are two roller shafts - one in front of the drum and one

shafts are "ganged" together with a common chain drive.

Rotate the interrupter disk until the cutout (slot) is

Stripper Roller Optical Sensor Adjustment

1.
behind the drum. However, both of the stripper roller

2. Loosen the set screw on the slotted interrupter disk
(see Figure 5-11).

B
positioned in the optical sensor.

4,

Chain Hos

Tighten the set screw on the slotted interrupter disk
(loosened in Step 2).

e Assembly Adjustment

This adju
wire ride
carriage
remain be
travel. I

5-22

stment is not necessary unless the ink jet head carriage
s over or on top of the chain hose assembly while the
moves back and forth. The carriage drive wire should
hind the chain hose assembly throughout the carriage

f it does not, use the following procedure:

Loosen (but do not remove) the two Phillips screws at
each end of the chain hose assembly.

Twist or rotate the chain ends until the center sections
of the chain hose assembly are positioned in front of
the carriage drive wire.

Tighten the four screws holding the chain hose assembly
(loosened in Step 1).

Manually move the carriage back and forth to the extreme
limits of the carriage travel and check that the chain
hose assembly remains in front of the carriage drive
wire.
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SECTION 5
CHECKS AND ADJUSTMENTS

RUBBER .

STRIPPER SLOTTED h
ROLLERS INTERRUPTER OPTICAL
DISK SENSOR

/Set screw on slotted

interrupter disk

CUTOUT

4498-29

Figure 5-11. Stripper Roller Sensor Adjustment Locations.
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SECTION 5
CHECKS AN

Head Wash

D ADJUSTMENTS

ing Station Adjustment

5-2U

Remove the ink jet head wash reservoir (refer to Section
7 for procedure).

Remove the drum motor (also refer to Section 7). The
drum motor is held with three screws. Also be sure to
loosen the two set screws on the drum shaft to allow the
motor shaft to slide out.

Install the drum motor fixture over the drum shaft. The
drum motor fixture keeps the drum shaft in correct
alignment while the drum motor is removed.

Loosen (but do not remove) the two screws holding the
wash station to the frame (see Figure 5-12). These
screws are (or were) under the drum motor.

Place the wash station seal adjustment fixture over the
drum and wash station cups.

Slide the wash station seal adjustment fixture to the
left and up against the left stop, which is the Z-shaped
brackets holding each cup. Slide the fixture to the left
until the Z-shaped brackets are "rocked" to the left
(see Figure 5-13).

Check that the lip of each of the four wash station cups
forms a complete O-shaped seal on the underside of the
fixture (see Figure 5-13). If the cups do not form a
complete O-shaped seal, move the wash station slightly
until the all cups make a complete seal. Ensure that the
top edge of each Z-shaped bracket is flat against the
edge of the wash station seal adjustment fixture. Use
pliers and gently rotate any bracket that is not flat
against the fixture.

Tighten the screws holding the wash station to the frame
(loosened in Step 4).

4691 SERVICE



SECTION 5
CHECKS AND ADJUSTMENTS

Former location

Loosen these screws
that hold wash station

DRUM
SUPPORT
FIXTURE

4498-30

4691

Figure 5-12. Wash Station Adjustment Locations.
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9.

10.

1.

12

13.

SECTION 5
CHECKS AND ADJUSTMENTS

Remove the wash station seal adjustment fixture.

Check that the tubing to the wash stations is not kinked
and has some slack when the wash station cups are in the
"rocked" position.

Slide the ink jet head carriage to the left and over the
wash cups. Ensure that the leading edge of each ink jet

head does not scrape the lip of its respective wash cup

as it passes over the cup.

Remove the drum motor fixture and install the drum motor
(refer to Step 2).

Replace the ink jet head was reservoir removed in Step
1

Paper Carrier Height Adjustment

Remove all paper from the paper tray.

Rotate the paper carrier drive shaft (shaft that passes
over paper tray position) to position the paper carrier
over the left edge of the paper tray (viewing the front
of the copier). This is the portion of the paper tray
next to the chrome paper guide strip. At this point, the
paper guide is at its highest position. If the paper
carrier is moved too far over the paper tray, the paper
carrier drops down (as in picking up a piece of paper).

At this point, the bottom of the six cylinder-shaped
paper pick tubes should be 7 mm above the empty paper
tray (paper pick tubes are hanging fully extended from
paper carrier). Install the paper carrier alignment tool
on the stationary pick block nearest the drum motor side
of the unit (left end of drum when looking front of
paper drum - see Figure 5-14A).

Reach under the right end of the drum (when viewing the
front of the drum) and engage the drum lock mechanism.

(push up). While still engaging the drum lock mechanism,
rotate the drum (either direction) until the drum locks.

4691 SERVICE 5-27
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SECTION 5
CHECKS AN

D ADJUSTMENTS

While still holding the drum lock mechanism engaged,
rotate the rear paper carrier shaft (located over the
paper tray) so that the paper carrier approaches the
drum. Observe the paper carrier alignment tool as it
approaches the open drum paper latch (located on top of
the drum). The .025" (.6mm) thick alignment tool should
enter the middle of the paper latch (see Figure 5-144).
If not, loosen the two end screws of the paper carrier
(see Figure 5-14B) and position the paper carrier to
obtain the proper adjustment. Then, repeat Steps 4 and 5
as necessary.

Move the paper carrier alignment tool to the stationary
pick block on the opposite end of the paper carrier
(right-most) and repeat Steps 4 and 5 until the paper
carrier is aligned.

After the paper carrier is set at the correct height,
tighten the four screws holding the paper carrier and
remove the paper carrier alignment tool.

Replace the paper in the paper tray.

Paper Carrier Position Adjustment

5-28

Loosen the two belt-clamp screws that hold the drive
belt to the paper carrier on each side of the paper
carrier (see Figure 5-15).

Slide the paper carrier mechanism rearward until the
slide rails are even with the outer edge of the frame
(see Figure 5-15).

Use a flat ruler to make certain that each slide rail is

even with the frame. Then, tighten the four screws
loosened in Step 1.

4691 SERVICE
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SECTION 5
CHECKS AND ADJUSTMENTS

Paper Carrier Belt Tension Adjustment

1. Rotate the rear paper carrier shaft (located over the
paper tray) until the paper carrier is located over the
chrome paper guide (next to the drum).

2. Hook the spring scale on the upper belt near the middle
and pull up vertically. The belt tension should be 100
plus or minus 10 grams with 3 mm of belt deflection. If
ad justment is required, loosen (do not remove) the screw
holding the pulley at the drum end of the belt (see
Figure 5-15). Position the pulley to adjust the belt
tension. Then, check the belt tension again.
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CHECKS AND ADJUSTMENTS

‘

PAPER

CARRIER PAPER

PICK
TUBES

\

PAPER CARRIER
ALIGNMENT TOOL STATIONARY

PICK BLOCK

Lead edge of alignment
tool should enter middle
of drum paper latch

Loosen screws to
adjust paper carrier
height (other side
is same)

7 .
o 754 CHROME PAPER
PAPER z GUIDE STRIP

B. Paper Carrier Height Adjustment Screw Locations

4498-32

Figure 5-14. Paper Carrier Height Adjustment.
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SECTION 5
CHECKS AND ADJUSTMENTS

Loosen to position paper
carrier mechanism (2 similar
screws on opposite end of

Pull vertically paper carrier also).

SPRING SCALE

100 + 10 GRAMS
(Tension measured
with paper carrier
fully forward.)

Rear of slide rail and
rear of frame should be
even (check with ruler).
Opposite end of paper
carrier is checked in
the same manner.

PAPER
CARRIER

Loosen screw to
adjust belt tension

4498-33

. Figure 5-15. Paper Carrier Position and Belt Tension Adjustment.
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CHECKS AND ADJUSTMENTS
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Carriage drive Motor Belt Tension Adjustment

1. Loosen (but do not remove) the four carriage drive motor
mounting screws (see Figure 5-16).

2. Pull (slide) the carriage drive motor away from the
carriage cable pulley with enough pressure so that the
belt will not slip.

3. Tighten the four carriage drive motor mounting screws
(loosened in Step 1).

If the belt slips again, repeat the procedure. Then, if the belt
continues to slip, replace the belt.

Carriage End of Travel Sensor Adjustment

There are two optical sensors that detect the limits of the ink
jet head carriage travel. There are no adjustments involved with
these sensors. This procedure is only a check to ensure that the
Sensors are operating correctly. The procedure follows:

1. Disconnect J48 of the carriage stepper motor (this
connector is located on the four electrical wires
leading to the carriage stepper motor (see Figure 5-16).

2. Turn on the copier's POWER switch.

3. Move the ink jet head carriage to the left and against
the wash station firmly. Observe that the LED on the
Start Position Optical Sensor circuit board turns on
(see Figure 5-17).

4, Move the ink jet head carriage to the right end of its
travel and observe that the LED on the Scanner Limit
Optical Sensor circuit board turns on (see Figure 5-17).

5. Turn the copier's POWER switch off.

6. Reconnect J48 on the carriage stepper motor electrical
cable (disconnected in Step 1).
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CHECKS AND ADJUSTMENTS

CARRIAGE
STEPPER
MOTOR

FOUR (4)
MOUNTING
SCREWS

l

x

Push carriage stepper ———A

motor this direction to
tighten stepper motor
belt tension

.

Jas

4498-34

Figure 5-16. Carriage Drive Motor Belt Tension Adjustment.
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SECTION 5
CHECKS AND ADJUSTMENTS

START POSITION
OPTICAL SENSOR
CIRCUIT BOARD

SCANNER LIMIT
OPTICAL SENSOR
CIRCUIT BOARD

4498-35

Figure 5-17. Carriage Drive Motor Connector and Sensor Locations.
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CHECKS AND ADJUSTMENTS

Paper Carrier Optical Sensors Adjustment

Turn the copier's POWER switch on and wait 15 to 20
seconds for the copier to initialize.

Remove any paper from the paper tray.

Twist the shaft that passes over the paper tray to move
the paper carrier toward the drum until the LED on the
Front Switch Optical Sensor circuit board just turns on
(see Figure 5-18A4).

Measure the distance from the edge of one of the
cylinder-shaped tubes (vacuum cannisters) on the paper
carrier to the edge of the paper gripper on the drum
(see Figure 5-18B). This distance should be .150 to .250
inches (3.81 to 6.35 mm). If this distance is not in
that range, the location of the Front Switch Optical
Sensor circuit board will have to be moved so that when
its LED just turns on, the vacuum cannisters on the
paper pick are .150 to .250 inches from the paper
gripper on the drum. To move the Front Switch Optical
Sensor circuit board, loosen the three mounting screws
holding the circuit board to the frame. Tighten the
three screws after moving the Front Switch Optical
Sensor circuit board. Hint: it may be easier to (1)
position the paper carrier and then (2) move the Front
Switch Optical Sensor circuit board until the LED just
turns on.

Twist the shaft that passes over the paper tray to move
the paper carrier over the paper tray until the LED on
the Back Switch Optical Sensor just turns on (see Figure
5-18A). Check to see that at this point, the small guide
roller next to the paper tray has just dropped into the
rear slot.
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CHECKS AND ADJUSTMENTS

/ BACK SWITCH
> OPTICAL SENSOR
‘e

FRONT SWITCH
OPTICAL SENSOR

A. Front and Back Switch Optional Sensors

.150 to
.250 inches

g/
(/

.150 to .250 inches

/

v

VACUUM CANNISTERS
(PAPER PICK TUBES)

\ PAPER GRIPPER

B. Paper Carrier Distance to Paper Gripper

4498-36

Figure 5-18. Paper Carrier Optical Sensor Adjustment Locations.
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SECTION 5
CHECKS AND ADJUSTMENTS

6. Carefully lift up one of the vacuum cannisters and
measure the distance between the underside of this
vacuum cannister and the empty paper tray. This distance
should be 7 mm. If this distance is not 7 mm, the Back
Switch Optical Sensor circuit board will have to be
moved. To do this, (1) remove the Power Supply (see
Section 7), (2) position the paper carrier so that the
distance between a "raised" vacuum cannister and the
empty paper tray is 7 mm, (3) loosen the two screws
holding the Back Switch circuit board, (4) move the Back
Switch Optical Sensor circuit board until the LED on the
circuit board just turns on, (5) tighten the two screws
holding the Back Switch Optical Sensor circuit board,
and (6) replace the Power Supply.

Paper Tray Sensor Adjustment

The paper tray and the paper loaded in the paper tray activate
two sensors. The one closest to the front panel senses the paper
size and the rear-most sensor detects whether there is paper in
the tray. Both sensors are adjusted when the top of the actuator
arm rests 8 mm (.315 inches) from the chrome paper guide (with
the paper tray removed). To adjust either sensor:

1. Remove the paper tray.

2. Loosen (but do not remove) the screw shown in Figure 5-
19.

3. Position (1) the top of the actuator 8 mm (.315 inches)

from the chrome paper guide and (2) the head of the
screw loosened in Step 2 on the frame underneath.

4, Tighten the screw loosened in Step 2.
5. Turn the copier's POWER switch on.
6. Push both actuators up against the chrome paper guide

and observe that the LEDs on the Paper Size Optical
Sensor and the No Paper Optical Sensor turn on.
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CHROME PAPER GUIDE
(top view)

8 mm (.315 inches)

ACTUATOR

PAPER TRAY
(cutout)

°

Loosen screw to
adjust actuator

4498-37

Figure 5-19. Paper Tray Sensor Adjustment Locations.
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SECTION 5
CHECKS AND ADJUSTMENTS

Paper Jam Check Sensor Adjustment

The Paper Jam Check Optical Sensor is located on the rear portion
(when viewing the front panel of the copier) of the chrome paper
guide next to the drum. The bottom edge of the optical sensor
should be below the chrome paper guide (see Figure 5-20). To
adjust, do the following procedure:

1. Loosen (but do not remove) the two screws holding the
Paper Jam Check Optical Sensor circuit board to the
chrome paper guide.

2. Position the circuit board so that the bottom edge of
the optical sensor is just below the chrome paper guide
(see Figure 5-20).

3. Tighten the two screws holding the circuit board to the
chrome paper guide.

4. To move the optical sensor right or left (if necessary
to sense paper), loosen (but do not remove) the four
screws holding the chrome paper guide.

5. Position the paper guide so that the paper being loaded
on the drum does not touch the inside edge of the Paper
Jam Check Optical Sensor.

6. Tighten the four screws holding the chrome paper guide.
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‘
P

CHROME PAPER GUIDE

Bottom edge is below

\\/ top of chrome paper guide

= 4498-38

PAPER JAM CHECK
OPTICAL SENSOR

Figure 5-20. Paper Jam Check Sensor Diagram.
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Air Pump

SECTION 5
CHECKS AND ADJUSTMENTS

Check

10.

11.

12.

NOTE

Do not attempt to adjust the air pressure. If
the air pressure is not acceptable, replace
the air pump.

Turn the copier's POWER switch off (if not already).

Close the Ink Head Air Valve. This valve is located near
the air pump and the AIR PUMP ONLY switch.

Disconnect the air line between the Ink Head Air Valve
and the air pump.

Attach the air gauge to the air pump.

Disconnect the ink cartridge air line at the air pump
and plug the air pump port. This air line is located
beside the air line leading to the Ink Head Air Valve
(removed in Step 2).

Turn the AIR PUMP ONLY switch to the AIR PUMP ONLY
position.

Turn the copier's POWER switch on. The air pressure
should read more than 36 inches of water (914 mm). If
the air pressure is less than 36 inches, replace the air

pump.
Turn the copier's POWER switch off.

Reinstall the ink cartridge air line to the air pump
(removed in Step 5).

Ensure that the Ink Head Air Valve is still closed.

Turn the copier's POWER switch on. The air pressure
should be 36 plus or minus 2 inches of water. If the
pressure is less, there is a defectve (1) ink cartridge,
(2) cartridge housing, or (3) air line leading to the
ink cartridges.

Turn the copier's POWER switch off.
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CHECKS AN

13.
4.,
15.
16.

17.

18.
19.

Ink Jet H

D ADJUSTMENTS

Turn the AIR PUMP ONLY to the NORMAL position.
Open the Ink Head Air Valve.
Turn the copier's POWER switch on.

Ensure that the five-position rotary TEST PATTERN SELECT
switch is set to 1.

Press the nearby TEST PATTERN START switch. Observe the
air pressure gauge. It should read 36 plus or minus 2
inches of water. If the air pressure is less, there is a
problem in the air line leading to the ink jet heads or
there is a defective ink jet head(s).

Turn the copier's POWER switch off.

Remove the air gauge and reconnect the air line between
the air pump and the Ink Head Air Valve.

ead Convergence Adjustment

The Ink J

Threshold

et Convergence procedure is located in Section 8.

Voltage Test Procedures

The Thres

5-142

hold Voltage Test procedure is located in Section 8.

4691 SERVICE



Section 6

MAINTENANCE AND TROUBLESHOOTING

INTRODUCTION

Because the copier is an electomechanical device, periodic care
and adjustment is necessary for proper performance. The period
between adjustments depends on the amount of use that the copier
receives. (Semi-annual or annual adjustments may be required.)

Copier adjustment should be preceded by a thorough cleaning and
inspection for loose, damaged, or worn parts.

After inspecting and cleaning the copier, a 30-minute warmup
period should precede the adjustment procedure, which should be
performed in a 68 to 86 degree F (+20 to +30 degree C.)
environment.

PREVENTIVE MAINTENANCE

General

Preventive maintenance consists of cleaning the cabinet and some
internal mechanisms, changing water in the ink jet head wash
bottle, and checking the tension of several belts and cables.
Performed on a regular basis, preventive maintenance may improve
the reliability of this instrument. The frequency and severity of
the copier's use will determine the required maintenance inter-
val. However, Table 6-1 is a suggested schedule.

Schedules

Table 6-1 shows a recommended maintenance schedule. After the
preventive maintenance checks, you may want to perform the
ad justment procedures in Section 5.

4691 SERVICE 6-1



SECTION 6

MAINTENANCE AND TROUBLESHOOTING

PREVENTIVE MAINTENANCE

Table 6-1

SCHEDULE

Time Interval or
Hours of Copier
Use (whichever
comes first)

Approximate Number
of Copies*

Service Procedure (Task)

—

pe—

Weekly or 100
Hours

Weekly or 100
Hours

Monthly or 250
Hours

Monthly or 250
Hours

Three Months or

500 Hours

Three Months or
500 Hours

Six Months or 1000
Hours

Six Months or 1000
Hours

Six Months or 1000
Hours

Six Months or 1000

Hours

Six Months or 1000
Hours

One Year or 2000
Hours

250

250

1000

1000

2000

2000

4000

4000

4000

4000

4000

8000

Change Ink Residue Bottle
Water

Clean Head Carriage
Shafts

Clean Stripper Rollers

Clean Chrome Paper Guide
Clean Outside Cabinet
Drain, Flush, and Refill
Wash Station Reservoir
Clean Ink Jet Heads
Clean Paper Carrier

Assembly

Check
Cable

Carriage Drive
Tension

Check
Motor

Carriage Drive
Belt Tension

Check Paper Carrier Belt
Tension

Replace Wash Station Pump
Motor Filter

*¥ Assumes an average rate of 6.25 copies per hour, for an eight

hour,

6-2

five-day week
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SECTION 6
MAINTENANCE AND TROUBLESHOOTING

Change Ink Residue Bottle Water

See 4691 Operator's Manual.

Clean Ink Jet Head Carriage Slide Shafts

See 4691 Operator's Manual.

Clean Stripper Rollers

See 4691 Operator's Manual.

Clean Chrome Paper Guide

See 4691 Operator's Manual.

Clean Outside Cabinet

See 4691 Operator's Manual.

Drain and Refill Wash Station Reservoir

See 4691 Operator's Manual.

Clean Ink Jet Heads
CAUTION

Use only distilled water when cleaning the
ink jet heads. No cloth or paper products
should be used on the ink jet head surface or
permanent damage may occur. Excessive water
may be absorbed from the head by touching the
sides of the ink jet head with an absorbent
material.

NOTE
For best results, use a spout bottle (003-

3757-00) for cleaning residue off the ink jet
heads.
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MAINTENAN

Clean Pap

CE AND TROUBLESHOOTING

Refer to Section 11 and perform Steps 1 through 10 of
"Prepare the Copier for Move."

Remove the two screws that hold each ink jet head to the
carriage. These screws are located to the left of the
ink line valves closed in Step 1. Do not disconnect any
hoses or electrical wires to the ink jet heads.

Clean each ink jet head by squirting it with distilled
water until clean. Use an aborbant material under the
ink jet heads (nozzle surface) to abosrb excess water.
Dry the ink jet heads gently. Do not wipe across the
face of the ink jet heads, but do lightly blot them dry.
Soak up all liquid from the back of the ink jet heads
and make sure that the electrical connections are dry.

Reinstall the four ink jet heads.

Refer to Section 11 and perform Steps 6 through 15 of
"Restore Copier to Operation After Moving." Note that
the colors may not be located correctly since the ink
jet heads are not converged.

Refer to Section 8 and do the procedure "Ink Jet Head
Convergence Adjustment."

er Carrier Assembly

Remove and disassemble the paper assembly (refer to
Section 7 for instructions).

Clean each vacuum cannister and plunger by wiping with a
dampened (water) lint free cloth.

Throughly dry each item prior to reassembling.

Reassemble the paper carrier following the instructions
in Section 7.

4691 SERVICE
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MAINTENANCE AND TROUBLESHOOTING

Check Carriage Cable Tension

Refer to Section 5 for procedure.

Check Carriage Drive Motor Belt Tension

Refer to Section 5 for procedure.

Check Paper Carrier Belt Tension

Refer to Section 5 for procedure.

Replace Wash Station Pump Motor Filter

Refer to Section 7 for procedure.

Lubrication

The only copier lubrication required is the two head-carriage
shafts.

1. First, clean the two exposed carriage shafts with a
dampened lint-free cloth. Do not move the head-carriage
assembly during cleaning.

2. Place a VERY SMALL amount of high-grade light oil (such
as sewing machine o0il) on a portion of a lint-free
cloth. Then carefully wipe the cloth over the exposed
head-carriage shafts. NEVER apply liquid oil directly to
the shafts, as too much o0il will collect dirt and cause
binding of the head-carriage assembly.
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TROUBLESHOOTING

General

Troubleshooting complicated electromechanical devices sometimes
proves to be frustrating because of the interrelationship of the
electronic, mechanical, and ink systems. This may be especially
true in the copier. It is possible that a defect in one of these
systems may appear as a symptom in another system. Therefore, it
may not be initially obvious what part of the copier is defec-
tive.

As a starting point, it may be helpful to first decide whether
the copier's fault is an imaging problem or a system (mechanical
or electrical) problem. Although the results may be similar (poor
or no quality printing), the cause in each case is different and
there may be a very fine line between the two.

Imaging problems generally involve the ink delivery system and
the complaint might be stated as; "Well, the copier works
alright, but the printed copies show poor quality." Imaging
problems include air bubbles in the ink jet heads, clogged or
defective ink jet heads, sticking or binding carriage mechanism,
and even some defective parts in the electronics operating the
ink jet heads.

On the other hand, electrical or mechanical copier failures,
prevent the copier from operating normally through its normal
cycle. In this case, the result is also poor quality printing,
but notice that the cause is different from the imaging symptoms.

There may be a very fine line between imaging failures and
electrical or mechanical failures. But if you analyze the copies
produced by the copier, you may get an idea where the fault is.

NOTE

As soon as any copier problem is noticed, it
is important that the LED display on the
Parallel Interface circuit board be read be-
fore the copier is shut off. In many cases,
this display and the five-LED display on the
CPU circuit board will indicate the source of
the copier's problem. Both of these displays
must be read before the copier is turned off,
since turning off the copier clears the error
registers feeding the displays.
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MAINTENANCE AND TROUBLESHOOTING

Figure 6-1 has a short "Initial Diagnosis Procedure" that may
help you decide where the copier's fault is located. The copier's
performance in this procedure should guide you to an applicable
table of symptoms and possible causes. Tables 6-2 through 6-5
list many of the possible malfunctions and their probable causes.
It must be understood that these lists of malfunctions (symptoms)
are not totally inclusive. However, the lists of symptoms and
their probable causes may help you find a solution for a
particular copier defect.

Table 6-2 lists power supply related problems.

Table 6-3 lists Parallel Interface and CPU ERROR displays.
Table 6-4 lists faults that cause poor quality images.
Table 6-5 lists malfunctions that turn on the front panel
FAULT light.

. Table 6-6 lists other copier malfunctions.

Several of the tables refer to copy examples of poor quality
printing and these examples are located in Section 13 - Diagrams.

Interpretation of Parallel Interface Error Code Displays

To interpret the Parallel Interface LEDs, use the following
guide:

When the copier first powers up, the Parallel Interface INDICATOR
LED will start flashing. The flashing LED indicates that the
Procesor is initializing the Parallel Interface. If an error
occurs during the initialization, the INDICATOR LED will continue
to flash and a "decimal" error code shown in Table 6-3 will be
displayed in the T-segment display (for example, .1 for a ROM 1
checksum error). After a satisfactory initialization, the
INDICATOR LED turns on steady. If a subsequent "operational"
error occurs, that error code will also be displayed in the 7-
segment display (INDICATOR LED continues on steady). For example,
2 for a paper or ink problem. Refer to Table 6-3 for a listing of
the operational error codes (non-decimal).
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Error Code Display Summary:

Flashing INDICATOR LED in first 20 seconds of power up means that
copier is initializing.

Flashing INDICATOR LED after 20 seconds means initization fail-
ure. "Decimal" error code (code preceded by a period) is dis-
played in 7-segment display. Refer to Table 6-3.

Steady INDICATOR LED with blank 7-segment display is normal
operation.

Steady INDICATOR LED with error code displayed in 7-segment
display indicates an operational error. Refer to Table 6-3.

Initial Diagnosis Procedure

The initial diagnosis procedure, shown as a flow procedure in
Figure 6-1, will guide you to one of the following tables, which
will probably contain the observed symptom. Then, examine that
table to find the best symptom that most closely matches the
malfunction observed on the copier. Once you have found a symptom
listed in the table that matches the observed symptom, examine
each of the possible causes listed (there may be several) to see
if one of them is affecting your copier.

In addition, Table 6-6 lists some other copier symptoms. Many of

these symptoms may not be revealed with the Initial Diagnosis
Procedure.
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SECTION 6
MAINTENANCE AND TROUBLESHOOTING

Start

Image Problem

(Problem is most System
likely ink jet Problem (Electrical or
heads) Imaging or Mechanical)

System (Electrical
or Mechanical)?

Does
Copier
Power Up?

Not OK

Not Bubbles Not OK
Do any
o, | | e | [ 1/ ot
and Remedial Head ront Panel
Action Lights Stay
l on?
One Page
Solid Fill

Does
Copier Load,
Print, and
Unload Paper?
Run Self-Test
Patterns
1,2,8,0r4

Connect

Defective Poor Loop-Back
Connector, Cable Connector and
or Parallel Run Self-Test
Interface Patterns 1, 2, 3,
Circuit Board

or4

Operate
Copier on Line
With Host (or
Terminal)

Copier Has No

Problems and is Ready

For Operation

Testis OK

No Goto
Table
6-2

Check CPU
and Parallel
Interface
Error Displays
Goto Table
6-3

Select Test
TESTon Pattern Defective
Is the TEST/OPERATE is OK Parallel

Imagt_a Quality Switch and Interface
of Print OK? Press TEST START Ciréult
Switch* Board
Problem Could
Be on Any
Circuit Board
Except Parallel
Interface
(See Table
6-5)
Poor Defective
Host,
Connector,
or Cable
*Both switches are next to
power cord connector and
line fuse.
4498-39

Figure 6-1. Initial Diagnosis Procedure.
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SECTION 6
MAINTENANCE AND TROUBLESHOOTING

Table 6-2

POWER SUPPLY PROBLEMS

Symptom

Possible Cause

Front Panel WAIT light does not
flash for a few seconds after
power-up

Close top cover or activate
safety interlock switch -
improper mechanical
clearance to engage
switch.

Is copier plugged in?

Blown line fuse

Voltage Selector switch is set
wrong

Defective Low Voltage
Regulator circuit board

Defective components on
primary side of main
transformer

4691 SERVICE
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SECTION 6
MAINTENANCE AND TROUBLESHOOTING

Table 6-3
CPU AND PARALLEL INTERFACE CIRCUIT BOARD ERROR DISPLAYS

Parallel Interface board Initialization Errors

Error
Code Display |[Malfunction

.0 ROM O checksum error (U220)

ROM 1 checksum error (U225)

Could not clear all RAM locations of 8155 (U170)
Could not set all RAM locations of 8155 (U170)
Interrupt 6.5 problem

8155 failure (U170)

8253 failure (U250) .

Address counters for buffer A were not cleared
Processor/system failure

Address counters for buffer A did not increment
correctly

Interrupt 5.5 problem, command type

Interrupt 5.5 problem, data type

Address counters for buffer B were not cleared
Address counters for buffer B did not increment
correctly

Contents of buffer A did not match stored result
Contents of buffer B did not match stored result

QOo > Voo~ OUl&FWN —

T m

Table 6-3 is continued on next page with "operational" errors.
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SECTION 6
MAINTENANCE AND TROUBLESHOOTING

"

Table 6-3 (cont)

Operational Errors

0 48 hr wash cycle is in process. Previous LED error
will be restored when wash is done

No MRDY signal from CPU board

Paper jam, out of ink or paper (see front panel)
CMD has been rejected because it was either out of
sequence or unrecognized

Print request string was rejected because it
contained too few bytes (or an early EOL)

Print request string rejected due to bad checksum
Print request rejected to out of range/illegal
parameters

Copy terminated because CPU did not assert DTRDY
Copy terminated because copier failed to complete
fast slew handshake in allotted timeout period
Copier did not cycle through unload sequence -
fatal

An incorrect number of data lines (EOLs) have been
received when an EOT is received

b More than 4 data line pixel count error occurred.
No further retransmits will be requested and
present data will be printed

= w N —

= O o (@20

C 1 to 4 data line pixel count errors occurred - data
retransmit has been requested for each

d Copy terminated because a valid CMD has not been
received within the last 11 minutes

E Copy terminated because of an abort CMD
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SECTION 6

MAINTENANCE AND TROUBLESHOOTING

Table 6-3 (cont)

CPU Circuit Board

Troubleshooting
Code Display

Malfunction

Probable
Cause

rrree]
===

00101

00110

01001

01010

01101

01110

01100

10110

01111

11000

11111

Carriage does not move

Carriage does not return
to the starting position
(far left)

No Encoder pulse signal
Drum does not rotate or

does not stop rotating

Paper carrier does
not go to the rear position

Paper carrier does not
go to the forward position

Paper unloading roller
does not rotate or does not
stop rotating

Drum fails to lock

Drum rotation does not
synchronize with synch
pulse

One of the sensors is
defective

NORMAL

Defective carriage
drive motor

Binding Mechanical
Parts

Defective Start
Position Sensor

Defective detector
or drum motor

Defective drum
motor or detector

Defective paper
carrier motor

Binding mechanical
parts

Defective paper
unloading motor

Encoder out of

ad justment
Defective Encoder
Defective drum
locking solenoid

Defective drum
motor
Defective Encoder

Any other LED troubleshooting code display indicates a defective
CPU circuit board.

1=LED light ON
0=LED light OFF
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SECTION 6

MAINTENANCE AND TROUBLESHOOTING

Table 6-U4

POOR QUALITY IMAGE FAULTS

Symptom

Imperfect Copies

Possible Causes

——— — ——

|

Low Air Pressure

Paper shows stripper tracks
(dirty foam rollers)

Missing or Unfinished lines
Line squiggle, or streaks
on solid patterns

Ink line assembly is binding

Defective Ink Cartridge
Defective Air Pump (do not

ad just - replace if bad)
Air Leak in Line
Defective Ink Jet Head

Ink doesn't dry fast enough
(too much ink is being
used)

Dirty Rollers

Partially clogged ink jet
head

Defective wash station

Main ink jet head air valve
is closed

Rollers are misadjusted

Air bubbles in ink jet heads

Head carriage is binding

Excessive vibrations

Defective ink jet heads

Carriage drive cable is
misad justed

Defective carriage drive
motor

Low air pressure

Defective electrical
connections to the ink
jet heads

(see Figure 13-3 and 13-4 in
Section 13 - Diagrams)

Wet copy, Blurred Image Incorrect paper surface or
wrong type of paper
Misad justed ink jet head
voltage
Excessive air pressure
6-14 4691 SERVICE
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SECTION 6
MAINTENANCE AND TROUBLESHOOTING

Table 6-4 (cont)

Symptom Possible Causes

Imperfect Copies (cont)

== ———————____

Misconverging Loose screws holding ink jet
heads to carriage

Clogged or dirty ink jet heads

Incorrect vertical convergence
switch setting

Defective Interface circuit
board

Carriage mechanism is binding

(see Figure 13-5 in Section 13
Diagrams)

Random or Mis-located Dots Defective electrical connections
to ink jet heads

Partially clogged ink jet head

Excessive static on copier

Electrical noise in copier's
electrical system

Excessive Ink Spots Partially clogged ink jet heads
(Blobs) Leaky air and/or ink valves and
fittings

Excessive ink jet head voltage

Ink jet head air valve is closed
Leaky wash station

Defective ink line to ink jet head

Wrong Picture Orientation Defective paper size sensor or
actuator

Wrong orientation of paper tray

Paper Size sensing actuator has
slipped under paper tray

Defective Parallel Interface circuit
board

Improper host commands

Wrong Aspect Ratio Binding carriage mechanism

Improperly adjusted carriage drive
wire or stepper motor belt
tension
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SECTION 6

MAINTENANCE AND TROUBLESHOOTING

Table 6-4 (cont)

Symptom

Imperfect Copies (cont)

Possible Causes

Wrong Starting/Stopping
Printing Locations

Incorrect Colors

P~le Color

Skewed vertical lines

Wrong Parallel Interface test pattern

settings (check also 5-position
TEST PATTERN SELECT switch)

Excessive static on copier

Defective Parallel Interface circuit
board

Improper host commands

Defective Right and Left Carriage
Limit Sensors

Incorrect electrical connections
to ink jet heads

Ink cartridge in wrong slot

Defective Parallel Interface

Ink jet heads are not converged
properly

Ink jet head(s) are partially
clogged or has air bubble

Air pressure is too low

Ink cartridge has an air leak

Ink jet head air valve is closed

Ink cartridge is out of ink

Paper slips on drum due to
inadequate clamping

Defective Parallel Interface circuit
board
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SECTION 6
MAINTENANCE AND TROUBLESHOOTING

Table 6-5

MALFUNCTIONS INDICATED BY FRONT PANEL FAULT LIGHTS

Symptom

Possible Causes

_—-——__'—__—=7

Paper Handling Failures

Drum Latching Failure

Bent or curled paper

Paper size selector (A/B) set
wrong on paper pick housing

Low vacuum

Paper has wrong side up

Paper pick motor inoperative

Static/sticky paper

Paper pick mechanism is binding

Vacuum cannisters are sticking
or binding

Wrong type of paper

Wrong paper dimensions

Paper carrier belt failed or has
wrong tension

Front/Back Switch Optical sensors
misad justed

Paper was not positioned properly
in tray

Defective spring on drum paper
clamp

Drum paper clamp is warped

Drum lock solenoid/likage is
misad justed

Position sensor is defective

Position sensor is misad justed

Drum lock solenoid is inoperative

Drum lock solenoid linkage is
binding

Drum motor/drum set screws are
loose

Defective Drum Lock Solenoid
Driver Circuitry
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SECTION 6

MAINTENANCE AND TROUBLESHOOTING

Table 6-5 (con)

Symptom

Carriage Movement Failures

No Drum Rotation

lPossible Causes

Defective carriage stepper motor

Misad justed carriage drive wire
tension

Misad justed stepper motor belt
tension

Carriage slide bars are not
parallel

Carriage slide bars are dirty

Ink line assembly is binding

Defective drum motor

Set screws are loose between drum
and drum motor

Drum is not positioned properly
causing the Encoder Disk to
scrape the Encoder Sensor

Stripper rollers are touching
(binding) the drum

Defective Driver circuit board

Drum lock solenoid mechanism is
Jjammed

Rear panel TEST/OPERATE switch is
in the TEST position

Binding carriage drive wire pulleys
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SECTION 6
MAINTENANCE AND TROUBLESHOOTING

Table 6-6

OTHER COPIER SYMPTOMS

Symptom

Noises

R —

Possible Causes

Whistles

Flapping

Scraping

Squeals

Rattles

Vacuum 1leak

Wrong size paper

Paper size adapter mask installed
wrong

Paper is skewed

A4 Option 01 tape is defective

Drum is dirty

Paper is bent or curled

Vacuum leak

Paper pick has loaded two sheets
of paper

Wrong size of paper

A4 Option 01 tape is missing or
defective

Defective drum

Drum motor/drum set screws are loose
causing the drum to move
horizontally

Misad justed Optical sensor and/or
disk

Binding paper pick mechanism

Defective motor bearings
Defective drum bearings
Defective stripper shaft bearings

Paper pick is not adjusted high
enough (vacuum cannisters
are touching the chrome paper
guide
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SECTION 6

MAINTENANCE AND TROUBLESHOOTING

Table 6-6 (cont)

Symptom

Possible Causes

Drum Unloading Failure

Wash Station Has Excessive
Leaks

No or Low Vacuum

Ink Comes out of Air Pump
Bleed Valve

Paper Doesn't Fall Into
Tray

Low Ink Light with a Full
Ink Cartridge

Defective Stripper Motor

loose/broken stripper roller
hardware

Defective drum lock solenoid
and/or mechanism

Vacuum motor doesn't shut off

Poor ink jet head to wash station
alignment

Cracked wash station cups

Incorrect hose routing

Defective hose fittings

Worn or broken hoses

Sticking vacuum cannisters on
paper pick mechanism

A4 Option 01 tape is missing on
drum

Sealing tape is missing on drum

Vacuum pump motor failure

Defective Driver circuit board

Ruptured ink cartridge bladder

Improper Stripper Roller
Ad justment

Tape was left on the end of
the ink cartridge

Poor electrical contact with
the ink cartridge

Poor Low Level Ink Detection
Ad justment (see Section 5)

Defective CPU circuit board

6-20
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SECTION 7
MECHNICAL DISASSEMBLY/ ASSEMBLY

This section describes the procedures for the disassembly and
assembly of the major components of the 4691 ink-jet printer. The
major assemblies are arranged in three major catagories: paper
movement, ink movement and printing system, and the electronic
components.

7.1 CABINET PARTS

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR
MOVE"™ IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS
PROCEDURE.

7.1.1 USER ACCESS IN GENERAL

There are four access doors available to the user.

1. Main cover door- Lift type. The main cover is held in place
with a magnetic latch.

2. Ink cartridge access door- Push to release type. The ink
cartridge access door opens when pressed inward on the upper
right corner.

3. Card cage access door- Push to release type. The card cage
access door is opened by pressing inward on the upper left
corner just below the paper tray.

4, Copy Exit door- Safety latched. The plastic copy exit door
is opened by releasing the safety latch in the lower right
corner of the copy exit door. The latch much be pushed to
the right far enough to clear the copy exit door.

The input paper tray is located on the right side of the copier.
The paper tray is removed by lifting and sliding out.
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SECTION 7
Mechanical Disassembly/Assembly

7.1.2 TOP COVER REMOVAL

NOTE

Use ONLY a #1 Phillips posidrive screwdriver
or screwdriver tip to remove the screws in
this unit.

1" tip part # 003-0443-00

2" tip part # 003-0602-00

Remove the input and output paper trays.
Open the card cage access door (push to release).

Disconnect and remove the power cord and the interface cable
from the copier.

Remove the four screws that attach the interface cable
connector bracket to the rear of the card cage. Lift the
connector bracket up and place it where the input paper tray
is normally located.

Close the card cage access door.

Remove the 6 screws at the bottom of the sides and the

rear of the copier. See Figure T7-1.

CAUTION

Do NOT force the cover against the stop or
mechanical damage may occur.

Do NOT grasp the plastic flap on the paper
exit tray during the following procedure.

While facing the rear of the copier, carefully slide the
cover toward the rear about 1/2" or until it hits the stop.

Grasp the top cover on the left side under the middle of the

paper tray slot and on the right side to the rear of the
plastic copy exit door.

Carefully 1lift the cover straight up and off. Lay the top
cover aside.

\
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SECTION 7
Mechanical Disassembly/Assembly

REMOVE 4 SCREWS
(2 IN REAR)

INTERFACE CONNECTOR
BRACKET

REMOVE 2
SCREWS

4498-40

Figure 7-1. Top Cover Removal.
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SECTION 7
Mechanicel Disassembly/Assembly

7.1.3 TOP COVER REPLACEMENT

Position the printer so that you're facing the rear.

Grasp the top cover as outlined in steps 6 and 7 in the
previous procedure.

NOTE

When the top cover is replaced, the positioning
can be observed through the top window.

Carefully lower the top cover onto the printer. Note that
the front lip must clear the vacuum arm.

Slide the cover toward the front until it mates with the
front cover.

Secure the cover with the six screws.

T.1.4 FRONT COVER REMOVAL

Remove the top cover. See Section T7.1.2.

Disconnect the front panel cables. J39, J54, and J56. See
Figure T7-2.

Remove the two screws from the bottom of the front cover.

Remove the two screws on the top of the inside brackets that

secure the front cover.

Carefully 1ift off the cover.

7.1.5 FRONT COVER REPLACEMENT

T

Reverse the removal procedure to replace the front cover.
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SECTION 7
Mechanical Disassembly/Assembly

REMOVE 2 SCREWS

J39
J54
and
J56

NOTE:

Connectors J39, J54
and J56 are located
between the Front Cover
and the Air Pump
Assembly.

REMOVE 2 SCREWS 4

4498-41

Figure 7-2. Front Cover Removal.
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SECTION 7
Mechanical Disassembly/Assembly

7.2 VACUUM FAN AND MOTOR

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR
MOVE" IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS

PROCEDURE.
T.2.1 REMOVAL

1. Remove the top cover. See Section T7.1.2.
2. Remove the front cover. See Section 7.1.4.
3. Disconnect the motor cable (J49). See Figure T-3.

4. Disconnect the wires from the top of the vacuum fan filter
capacitor.

5. Remove the three screws that secure the fan assembly to the
chassis, and remove the motor and fan cover assembly.

T7.2.2 REPLACEMENT

1. Reverse the removal procedure to replace the vacuum
fan/motor assembly.
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SECTION 7
Mechanical Disassembly/Assembly

HEAD DRIVER

AMPLIFIER

/ l COOLING FAN l

INK CARTRIDGE
ASSEMBLY

4691 Service

Figure 7=-3. Vacuum Fan and Motor Removal.
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SECTION 7
Mechanical Disassembly/Assembly

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR
MOVE"
PROCEDURE.

7.3.1 REMOVAL

1s

T.3.2 REPLACEMENT

1o
2.

7-8

7.3 HEAD AMPLIFIER

IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS

Remove the top cover. See Section 7.1.2.
Remove the front cover. See Section T7.1.4.
Remove the vacuum fan assembly. See Section 7.2.1.
Remove the two screws that secure the front cover bracket
next to the head amplifier. See Figure 7-4. Lay the bracket
aside.
CAUTION
Care must be taken not to damage or stretch

the hoses. It may be necessary to clip any cable ties
that restrict the movement of the ink/air lines.

Remove the two screws that hold the ink/air lines bracket (#1)
to the frame. Move the ink lines out of the way.

Disconnect J19, J20, and J21 from the head amplifier.
Remove the front two screws that attach the head amplifier.

Slide the head amplifier to the left to disengage and remove.

Reverse the removal procedure to replace the head amplifier.

Replace any cable ties that were clipped while removing the
head amplifier.

)
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SECTION 7
Mechanical Disassembly/Assembly

FRONT COVER
BRACKET

J21

REMOVE 2
SCREWS

J19 J20 AIR/INK LINE HEAD DRIVER
BRACKET #1 AMPLIFIER

4498-43

Figure 7-4., Head Driver Amplifier Removal.
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SECTION 7
Mechanical Disassembly/Assembly

7.4 AIR PUMP ASSEMBLY

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR
MOVE" IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS
PROCEDURE.

T.4.1 REMOVAL

This procedure requires the use of special clamps (P.N. - - ).
Be sure that these clamps are available before beginning this

procedure.

1. Remove the top cover. See Section 7.1.2.
2. Remove the front cover. See Section 7.1.H4.

3. Disconnect J52 to the air pump, and the two quick
disconnects to the air pump capacitor. See Figure T-5.

NOTE

When disconnecting the hoses, do not pull on
them to disconnect them. Instead pry them off
with a flat, non-scratching tool.

4, Clamp the two air lines as close to the air pump as possible
to avoid excessive contamination. (Clamp P.N. - - ).

5. Disconnect the two air lines at the air pump. Pry these
lines off using a pair of tweezers inserted between the end

of the hose and the output port of the air pump.

6. Remove four screws at the base of the pump and remove the
assembly.

T7.4.2 REPLACEMENT

1. Reverse the removal procedure to install the air pump
assembly.

2. Use the procedure in Section 5 titled "Air Pump Check" to
check the air pressure when a new pump is installed.

C
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SECTION 7
Mechanical Disassembly/Assembly

AIR PUMP
CAPACITOR

AR
PUMP

J52

ASSEMBLY

REMOVE
4 SCREWS

4498-44

4691 Service

Figure 7=5. Air Pump Removal.
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SECTION 7
Mechanical Disassembly/Assembly

7.5 INK CARTRIDGE HOUSING

.\

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR
MOVE" IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS
PROCEDURE.

7.5.1 REMOVAL
1. Remove the top and front covers. See Sections 7.1.2
and T7.1.4.

2. Remove the ink cartridges. If more information is needed,
see the procedure in the operators manual.

3. Remove the two screws that secure the cover plate on the
right side of the ink cartridge housing and set the plate
aside. See Figure 7-6.

4. Disconnect J53 (Figure 7-6) which is located between the
rear of the ink cartridge housing and the card cage.

5. Remove the fault light panel by:
a. Disconnect Ju2.

b. Remove the two screws that hold the fault light
panel to the frame and set the panel aside.

CAUTION

Take care not to stretch or damage the ink
lines while performing these steps.

6. Clamp the air line that goes from the air pump to the air
line manifold as close to the air pump as possible. Remove
the air line at the air pump valve.

7. Remove the two screws that secure the air line manifold.

8. Clamp the air line from the air valve that connects to the ink-jet
head assembly.
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SECTION 7
Mechanical Disassembly/Assembly

AIR LINE
MANIFOLD
Ja2
REMOVE 2
SCREWS
FAULT LIGHT
PANEL
AIR/INK LINE
BRACKET #2

J53
REMOVE 4
SCREWS AND
2 BRACKETS
\\\"“~COVERPLATE
4498-45
Figure 7-6. Ink Cartridge Housing Removal.
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SECTION 7
Mechanical Disassembly/Assembly

9.

10.

1.

12

Remove the two screws that secure the air/ink line bracket
(#1) to the base plate. See Figure T7-4 for the location of
the bracket.

Remove the four screws and two brackets that secure the ink
cartridge housing to the frame. These brackets are located
in front of the two bottom housings.

Carefully slide the housing assembly forward and out of the
copier.

Remove the screw that holds the air/ink line bracket (#2) to
the left housing and slide the bracket down the hose to
obtain slack. See Figure 7-6.

7.5.2 DISASSEMBLY

When the ink cartridge is disassembled, the miscellaneous
hardware parts will be needed to install the new ink cartridge
housing.

1.

Remove the air line from the air manifold of the ink
cartridge housing that is to be replaced.

Carefully clip the tie wrap that secures the ink lines to
the rear of the housing.

Remove the two nylon screws that secure the electrode
connectors to the rear of the housing.

Remove the two brackets that hold the two housings together.
Remove the air line from the housing that is to be replaced.

Clamp the ink line to the selected housing as close to the
housing filter as possible.

Remove the ink line from the filter output and set it aside.
Remove the plug from the short filter purge line and connect
the short line to the filter output port. This will keep any

ink remaining in the filter from spilling.

Set the defective housing aside.
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SECTION 7
I Mechanical Disassembly/Assembly
FILTER
l HOUSING\. K
BRACKET
OUTPUT
l LINE
AIR
I LINE
I PURGE LINE
l NYLON SCREWS
I 4498-46
Figure 7-=T7. Ink Cartridge Housing Disassembly.
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SECTION 7
Mechanical Disassembly/Assembly

7.5.3 ASSEMBLY

1. Remove the electrode connectors and hardware from the back

of the new housing assembly.
CAUTION

Use care when sliding the

ink cartridge

housing into place not to

damage the wiring

or pinch the hoses behind

the assembly.

2. Carefully attach the electrode
0old housing to the new housing

CAUTION

connectors removed from the
using the two nylon screws.

It is important not to over-tighten these

connections.

3. Disconnect and discard the filter hose on the new housing

output port.

4, Connect the ink output line to

the filter output port.

5. Replace the short purge line and line plug on the purge

port.

6. Remove the clamp on the ink line.

7. Secure the ink lines to the rear of the housing with tie

wraps. Do not pinch the ink lines by over-tightening the tie

wraps.

8. Connect the air line from the housing to the air manifold.

NOTE

When replacing the housing side brackets,

only one air line and one

ink line are routed

under each bracket. Use tie wraps to secure

any loose lines.

4691 Service
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SECTION 7
Mechanical Disassembly/Assembly

. T.5.4 REPLACEMENT

1.

Replace the housing assembly by reversing steps 2 through 12 in
the removal procedure (Section 7.5.1).

Purge the ink lines for 1.5 to 2 minutes at the three way valve
on the head assembly. The complete ink-jet head purging
procedure is in Section 8.

Perform the operational checkout procedure as shown in

Section 5.

7.6 COOLING FAN

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR

MOVE"

IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS

PROCEDURE.

T.6.1 REMOVAL

Remove the top and front covers. See Sections
7.1.2 and T7.1.4.

Remove the two screws that hold the cover plate
on the side of the ink housing. See Figure 7-6.

Disconnect connector J57 from the cooling fan motor. See
Figure 7-8.

Remove the two screws that secure the fan bracket to the bottom
plate ane remove the fan.

7.6.2 REPLACEMENT

1.

4691
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Reverse the removal procedure to replace the cooling fan.
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SECTION 7
Mechanical Disassembly/Assembly

COOLING
FAN

REMOVE 2

[————== SCREWS AND
FAN BRACKET

]
!

4498-47

Figure 7-8. Cooling Fan Removal.
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SECTION 7
Mechanical Disassembly/Assembly

7.7 CARRIAGE DRIVE CABLE

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR
MOVE"™ IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS

PROCEDURE.
7.7.1 REMOVAL

1. Remove the top cover. See Section T7.1.2.
2. Remove the front cover (optional). See Section T7.1.4.

3. Manually position the ink-jet head carriage in the middle
of its travel. See Figure 7-9a.

4. Note the routing of the drive cable. See Figure 7-9b.

CAUTION

Do NOT scrape or kink the carriage drive
cable.

Carefully hold the carriage and remove the spring from the
left side of the head carriage assembly. While keeping
tension.on the cable, remove the right spring.

6. Carefully remove the cable and springs.

7. Keep the cable from becoming twisted after removal by hanging
or laying it straight.

NOTE

The cable is one length of cord doubled at one
end. The end that is tied to the spring attaches
to the right side of the head carriage.

4691 Service 7-19
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SECTION 7
Mechanical Disassembly/Assembly

P

HEAD
CARRIAGE DRIVE
CABLE

Figure 7-9a. Head Carridge Drive Cable Removal.
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SECTION 7
Mechanical Disassembly/Assembly

. T.7.2 REPLACEMENT

1. Position the carriage in the middle of its travel.

CAUTION

The replacement of the carriage drive cable
must be done carefully. Any nicks or kinks in
the cable fabric will promote premature
failure of the drive cable.

2. Route the cable under the carriage and around the motor
drive pulley and the idle pulley on the opposite end.
See Figure T7-9b.

3. Carefully hook the spring to the right side of the
carriage. The spring with cable ends tied to it
should be attached to the right side.

4. Ensure that no knots or crossed lines exist and carefully
attach the left spring to the head carriage.

Manually move the carriage to both ends of the drum several
time observing the cable movement and checking for binding,
kinking, or crossed lines. Check to ensure that the cable is
riding in the grooves on the drive pulley.

6. Perform the procedure titled "Carriage Drive Cable Tension
Adjustment" in Section 5.

g
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SECTION 7

Mechanical Disassembly/Assembly

INK JET
HEAD

" IDLER
~ PULLEY

-Vl V-
...........
DRIVE
PULLEY
DRIVE MOTOR PULLEY HEAD CARRIAGE CONNECTIONS . IDLER PULLEY

4498-48

Figure 7-9b. Head Carriage Drive Cable Routing.
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SECTION 7
Mechanical Disassembly/Assembly

7.8 HEAD DRIVE MOTOR

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR
MOVE" IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS

PROCEDURE.
7.8.1 REMOVAL

1. Remove the top cover. See Section T.1.2.

2. Remove the front cover (optional). See Section 7.1.4.

3. Remove the carriage drive cable. See Section 7.7.1.

4. Disconnect JU48 from the drive motor. See Figure T7-10.

5. Remove the ground wire attached to the back of the motor

bracket.

NOTE

The lower right screw is shorter than the others
in order for it to clear the pulley. Be sure to
replace it in the same location when the motor is

installed.

DO NOT lose the spacers that are placed between
The back of the motor and the chassis frame.

The motor drive belt gets its tension from
the position of the motor on the bracket.

See Figure 7.10.

6. Remove the four screws and spacers that hold the motor
to the bracket.

7. Carefully remove the motor and drive belt.
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Mechanical Disassembly/Assembly

SPACERS (4)

D
INKJET

HEAD
DRIVE \ \

MOTOR \

ﬁ@’
<

CARRIAGE DRIVE
CABLE

C

.ngsig

ATTACH |
GROUND WIRE
WERE

4498-49

Figure 7-10., Head Drive Motor Removal.
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SECTION 7
Mechanical Disassembly/Assembly

7.8.2 REPLACEMENT

The use of spacers make replacing the carriage drive motor a
little difficult due to the belt tension requirements. The
following procedure works best.

1.

Place the long screw (used for the ground strap) in the
lower left motor housing hole. Slide the spacer on the screw
between the motor and the frame.

Position the motor in place and start the screw in the
bracket a few turns. (Do NOT tighten.)

Place the drive belt on the pulley.

Angling the motor to the left will give enough access to
place the spacer on the lower right screw.

Install the lower right mounting screw into the mounting
bracket. Use the short screw that was removed from this
location. Do NOT tighten!

Using thin nosed pliers, carefully hold the spacers between
the motor and bracket as you install the top screws.

As you tighten all the screws evenly, ensure that maximum
belt tension is established by directing pressure against
the belt. Maximum tensioning can be accomplished by pulling
the motor up and to the left. Follow the procedure titled
"Head Carriage Drive Motor Belt Tension Adjustment" in
Section 5.

Replace the grounding wire strap on the lower left mounting
screw. Attach the ground wire to the back of the motor
bracket with the hex nut that was removed.

Reconnect JU48.

When the copier is powered up, check to ensure that no
slippage occurs between the belt and the pulley.
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SECTION 7
Mechanical Disassembly/Assembly

7.9 INK-JET HEAD ASSEMBLY

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR

MOVE"

IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS

PROCEDURE.

7.9.1 REMOVAL

7-26

Remove the top cover. (optional) See Section 7.1.2.

Position the carriage about four inches to the right of the
head washing station.

Clamp the ink line as close to the head as possible without
clamping the fitting.

Disconnect the electrical wires to the head at the carriage
connectors (J32 & J33). There are four red wires and four
white wires. See Figure T7-11la.

CAUTION

Whenever working with the head assembly, be
sure to keep the head(s) from coming into
contact with any other part of the printer.
The head is very fragile and can be easily
damaged.

Continue with this procedure for the top three heads
(yellow, magenta, and cyan).

Skip to Section 7.9.2 for the bottom (black) head removal
procedure.

Remove the two screws attaching the head bracket to the
carriage assembly.

Slowly and carefully lift the head out. Some side motion
may be necessary to clear obstructions.

Turn the three way valve fully clockwise to the CLOSED
position.
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SECTION 7
Mechanical Disassembly/Assembly

INK TO
HEAD

PURGE LINE

REMOVE 2
SCREWS

THREE WAY
VALVE

ELECTRICAL
CONNECTORS (2)
J32 AND J33

HEAD
AIR MANIFOLD

4498-50

Figure 7-11a. Ink-jet Head Removal. (Yellow, Cyan, and Magenta).
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SECTION 7
Mechanical Disassembly/Assembly

10. Carefully remove the ink line from the head. The best method
for removing the ink lines is as follows:

a. Place the tips of a pair of tweezers between the end
of the ink line and the connector on the head.

b. Slowly pry the tubing off the the connector.
11. Carefully remove the air line from the air manifold port.
12. Remove the head and set it aside.

13. Follow the steps in Section 7.9.3 for the head replacement
procedure.
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SECTION 7
Mechanical Disassembly/Assembly

7.9.2 REMOVAL OF THE BLACK HEAD

After steps one through six in Section 7.9.1 have been
completed, follow these steps for removing the bottom
(black) head. See Figure 7-11b.

1. Clamp and remove all air lines from the carriage air
manifold.

2. Remove all wires from the carriage connectors (J32 &J33) and
position them out of the way.

3. Remove the two screws that attach the black head bracket to
the carriage assembly.

4, Carefully and slowly lift the head out. Some side motion
will be necessary to clear obstructions.

5. When the head is clear of the head carriage, set it aside
being careful not to touch or damage the face of the head.

6. Carefully remove the ink line from the head. The best method
for removing the ink lines is as follows:

a. Place the tips of a pair of tweezers between the end
of the ink line and the connector on the head.

b. Slowly pry the tubing off the the connector.
7. Carefully remove the air line from the air manifold port.

8. Remove the head and set it aside.
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Mechanical Disassembly/Assembly

REMOVE 2 ‘hﬂi [I
SCREWS

BLACK !

HEAD
ASSEMBLY I

J32 AND J33

~—| .
AIR MANIFOLD '
Figure 7-11b. Black Head Removal. ‘ l
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SECTION 7
Mechanical Disassembly/Assembly

7.9.3 REPLACEMENT

1. Carefully remove the protective cap from the new head and
place the new head in position on the head carriage.

2. Attach the new head to the head carriage with the two screws.

3. Use the following steps to connect the air and ink lines to
the head.

a. Remove the coiled line from the hose connector and
connect the air line to the connector.

b. Connect the ink line to the three-way valve.

3. Connect all the air line(s) to the head(s) that were removed.
4, Connect all electrical wires that were removed from J32 and J33.
5. Connect an ink line from the purge port on the three-way

valve to a waste ink bottle to allow bleeding of the valve

and the new head.
6. Position the three-way valve fully counter-clockwise

(PURGE). The valve handle should be positioned over the

black dot.

7. Turn the power ON, and allow the bleed line to run for a
minimum of 30 seconds.

8. Rotate the valve to the OPERATE position. The handle should
be over the blue dot.

9. Remove the purge line and recap the port.
10. Open all the other head ink valves.

11. Turn the power OFF.

12. Wait 10 seconds.

13. Turn the service switch OFF.

14. Open the air line valve.

15. Turn the power ON.
16. Initiate a threshold voltage test pattern.

17. If problems are encountered, refer to Troubleshooting
(Section 6) or Ink-jet Head Maintenance (Section 8).
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SECTION 7
Mechanical Disassembly/Assembly

7.10 CHAIN HOSE ASSEMBLY (INK LINES)

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR

MOVE"

IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS

PROCEDURE.

7.10.1 REMOVAL

10.

7=32

Remove the top cover. See Section 7.1.2.
Remove the front cover. See Section T7.1.4.
Close all three-way valves on the head by turning them fully

clockwise. The valve handle will be against the screw in the
CLOSED position.

Remove the eight screws that hold the ink lines to the underside

of the chain hose bracket. See Figure 7-12.

Remove the two screws securing the chain hose bracket and
set it aside.

Clamp the four ink lines to the heads in two places.

a. About one inch from where the ink lines connect to
the three-way valves.

b. At the ink line splices located near the head driver
amplifier. See Figure 7.12 for the location of
these splices.

Carefully remove the ink lines from the three-way valves.
The best method for removing the ink lines is as follows:

a. Place the tips of a pair of tweezers between the end
of the ink line and the connector on the three way
valve.

b. Slowly pry the tubing off the the connector.

Disconnect the ink lines at the in-line splices using the
method outlined in step 7.

Remove the air line from the from the air line valve near

the air pump. Route the air line through the bracket attached
to the ink cartridge housing and through the bracket

attached to the base.

Disconnect J21 at the head amplifier.
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Mechanical Disassembly/Assembly

CHAIN HOSE

ASSEMBLY
BRACKET \

REMOVE 6
CHAIN HOSE BRACKET
SCREWS (ABOVE)

REMOVE 2
CHAIN HOSE BRACKET
SCREWS (BELOW)

TO HEADS

“ CLAMP HERE

4498-51

Figure 7-12. Chain Hose Assembly Removal.
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Mechanical Disassembly/Assembly

1¥s

12.

13.

14.

7.10.

T

7-34

Disconnect all the wires in J32 and J33 on the head carriage
assembly. Use a small flat blade, carefully push in on the
connector latches and remove each connector from the bottom.

Remove the two screws that attach the chain hosé po'the
carriage assembly. .

Remove the chain hose assembly air line from the head
carriage air line manifold.

Remove the chain hose assembly and set it aside.

2 REPLACEMENT

Per form in reverse order steps 3 through 13 in the removal
procedure.

After the chain hose assembly has been replaced, it is
important to ensure that it does not interfere with the head
carriage drive cable. The carriage drive cable should lie
between the chain hose and the drum when the head carriage
is moved to the limits of its travel. The drive cable will
touch the chain hose, but should not travel either above or
below the chain hose. The proper operating position of the
drive cable is approximately in the center of the height of
the chain hose. Use the following steps to check and adjust
the chain hose position.

a. Move the head carriage to both ends of the drum
while watching the carriage drive cable. The cable
should remain between the chain hose and the drum.
If the cable is allowed to ride over or under the
chain hose, the fiber cover on the drive cable will
be damaged and the life of the drive cable will be
greatly reduced.

b. If the chain hose must be adjusted, loosen the two
screws at each end of the chain hose.

c¢. Twist the chain hose counter-clockwise (top away from
the drum) at both ends.

d. Tighten the two screws at each end of the chain hose
and repeat step "a". Repeat these steps until the
head carriage drive cable and the chain hose do not
interfere with each other.

e. If more information is needed, see the procedure

titled "Chain Hose Assembly Adjustment" in Section
5
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SECTION 7
Mechanical Disassembly/Assembly

2. Ensure that all wiring is properly connected.
3. Ensure that the AIR PUMP ONLY switch to the ON position.

4, Ensure that the main ink-jet head air valve located near
the air pump is OFF.

5. Connect a length of hose from each three-way valve purge
port to a wastewater bottle.

6. Position the three-way valve in the PURGE position with the

handle over the black dot.

7. Turn the copier power ON and allow all lines to purge for

1.5 to 2.0 minutes. Wiggle the entire length of the ink

lines during purging to help free air bubbles that may be in the

lines.
8. Turn the copier power OFF.
9. Turn the AIR PUMP ONLY switch to the NORMAL position.

9. Turn the main ink-jet head air valve ON.

10. Turn all four three-way valves to the OPERATE position. The

handle on the valve should be over the BLUE dot.

11. Turn the copier power ON and perform an operational check.

Purging the heads may be necessary after this procedure.
See the procedure in Section 8.
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SECTION 7
Mechanical Disassembly/Assembly

7.11 INK-JET HEAD CARRIAGE ASSEMBLY

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR

MOVE™"

IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS

PROCEDURE.

T.11.1 REMOVAL

7-36

Remove the top cover. See Section 7.1.2.
Remove the front cover. See fection T.1.4.
Remove the carriage drive cable. See Section 7.7.1.

Close the valve on each of the heads. See Figure 7-13.

Remove the eight screws that hold the ink lines to the under-
side of the chain hose bracket. See Figure 7-12.

Remove the two screws that secure the chain hose bracket and
set the bracket aside.

CAUTION

Care must be taken in the following step to
ensure that the head does NOT come in contact
with the drum or any other surface.

Do NOT stretch the hoses while removing the head
carriage assembly.

Remove the two hex screws located at each end of the lower
head carriage shaft. See Figure 7-13.

Slowly 1ift the ink-jet head carriage assembly off the
top shaft and lay the assembly aside, but do not stretch
the hoses.
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4498-52
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Figure 7=13.

Ink-jet Head Carriage Removal.
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Mechanical Disassembly/Assembly

7.11.

7-38

2 REPLACEMENT

Reverse the removal procedure to replace the head carriage
assembly.

Check the freedom of movement of the head carriage assembly
by sliding the head carriage assembly from end to end. The
head carriage assembly should move smoothly without binding
or sticking.

Perform the alignment procedure titled "Drum-to-Carriage
Shaft Adjustment" in Section 5.

Install the chain hose assembly. See Section T7.10.2.
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Mechanical Disassembly/Assembly

T.12 FRONT PAPER STRIPPER ROLLER

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR
MOVE"™ IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS
PROCEDURE.

T7.12.1 REMOVAL

1. Remove the top cover. See Section 7.1.2.
2. Remove the chain hose bracket. See Figure 7-12.

a. Remove the eight screws that hold the ink lines to the
bottom of the chain hose bracket.

b. Remove the two screws that hold the chain hose bracket
to the frame and set the bracket aside.

3. Loosen but do NOT remove the Phillips head screw in the end
of the stripper roller shaft. See Figure T7-14a.

4, Manually rotate the stripper roller until you can gain
access to the set screw that attaches the roller shaft and
the chain drive gear. The stripper shaft will be hard to
turn, because you will be turning the drive motor and drive
chain.

5. Loosen but do not remove the set screw.

6. Loosen the set screw in the paper stripper interruptor wheel
on the right end of the roller shaft. See Figure 7-1U4b.

7. Remove the "E" clip that secures the shaft bushing in the
vacuum fan end. :

CAUTION

Care must be taken when sliding the shaft to
ensure that no damage is done to the optical
interruptor wheel.

8. Carefully slide the shaft toward the bushing end. The loose
bushing will provide the necessary clearance to allow the
shaft to be removed from the chain gear.

9. Carefully slide the shaft out of the bushing and clear of
the copier.
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A. STRIPPER ROLLERS (LEFT END).

“E”” CLIP

SET SCREW

B. STRIPPER ROLLERS (RIGHT END).

PHILLIP’S HEAD

SCREW
SET
SCREW
4498-53
Figure T=14. Front Paper Stripper Roller Removal. U
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SECTION 7
Mechanical Disassembly/Assembly

T.12.2 REPLACEMENT

Perform in reverse steps 4 through 9 of the removal
procedure.

NOTE

Ensure that the rear stripper roller is
tangent to the drum.

Turn the stripper shaft until the flat side of the stripper
rollers are tangent to the drum and tighten the set screw
in the stripper shaft.

When the stripper roller has been installed, the alignment
of the optical interruptor for the paper stripper sensor
must be checked. If adjustment is necessary, see the
alignment procedure titled "Stripper Roller Optical Sensor
Adjustment" in Section 5.

BACK
STRIPPER
ROLLER

FRONT

STRIPPER
ROLLER

- Il?:'rll = I o 4D =4S == ::’ G I ) &2 & &0 e B =

Figure T-14c. Stripper Roller Alignment.
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Mechanical Disassembly/Assembly

7.13 REAR PAPER STRIPPER ROLLER

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR
MOVE" IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS
PROCEDURE.

7.13.1 REMOVAL

1. Remove top cover. See Section T7.1.2.

2. Disconnect J46 from the head washing pump assembly motor. See
Figure 7-20 for the location of J46.

3. Disconnect the ground strap of the head washing pump motor.
This ground strap is attached to the back of the head drive
motor bracket with a hex nut.

4, Remove the head wash pump water bottle and drain the reservoir.

5. Remove the head washing pump assembly. See Section 7.18.1.

6. Remove the "E" clip on the outside of the frame at the gear

end of the rear paper stripper shaft and remove the fiber
washer. See Figure 7-15b.

7. Remove the Phillips screw that secures the shaft drive gear to
the short drive shaft.

8. Rotate the roller shaft until you gain access to the shaft
allen screw.

9. Remove the allen screw that secures the short drive shaft to the
stripper shaft.

10. Slide the main part of the shaft to the right to clear the
gear.

11. Remove the gear shaft from the gear by holding the gear in
place and sliding the shaft out away from the frame.

12. Remove the shaft. Clearance can be gained by using the bearing
hole left by the gear shaft removal.
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A. SCREW REMOVAL.

PHILLIP’'S HEAD
SCREW

SET SCREW

B. ‘E' CLIP REMOVAL. MAIN
STRIPPER
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\
\ : GEAR SHAFT
}
REMOVE THIS
“E" CLIP \ WASHER
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N
ﬂig\ BUSHING
//// FIBER
WASHER
4498-55
Figure 7-15. Rear Paper Stripper Roller Removal.
4691 Service T-43



SECTION 7
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T.13.2 REPLACEMENT

‘

1. Perform in reverse the disassembly procedure stopping after
step six is completed.

2. Turn the stripper shaft until the flat side of the stripper
rollers is tangent to the drum, and tighten the Phillips
head screw.

NOTE

When finished all the flat sides of the foam
roller should be tangent to the drum. Check to
ensure that both the front and rear stripper
rollers are tangent to the drum.

3. Refill the water bottle with distilled water ONLY, and
replace it in the wash station.
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Mechanical Disassembly/Assembly

T7.14 PAPER STRIPPER MOTOR
IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR
MOVE" IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS
PROCEDURE.

T.14.1 REMOVAL

1. Remove the top cover. See Section 7.1.2.
Remove the head washing pump assembly. See Section T7.18.1.

2
3. Disconnect JU47 from the stripper motor. See Figure 7-16.
m

. Rotate the paper stripper roller until the motor gear set
screw becomes visible and access can be gained from the top.

5. Loosen the motor drive gear set screw.

NOTE

Note the location of the ground wire attached to the
lower left mounting screw of the head drive motor.

Locate and retain the spacers that must be placed
between the motor and the frame when the motor 1is
replaced.

6. Remove the four screws that mount the stripper motor, and
remove the motor.
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. PAPER STRIPPER
MOTOR DRIVE
!

GROUND
CONNECTOR
4498—5677
Figure 7-16. Paper Stripper Motor Removal. 0
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T.14.2 REPLACEMENT

1. Reverse the removal procedure to replace the paper stripper
motor.

NOTE

Ensure that the gear is correctly aligned into
the shaft before tightening.

T.15 DRUM LOCK SOLENOID

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR
MOVE" IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS
PROCEDURE.
7.15.1 REMOVAL
The drum lock mechanism is located in the center of the copier below
the chrome paper guide. The following steps will allow you to
remove and replace the drum lock solenoid.

1. Remove the top cover. See Section T7.1.2.

2. Remove the vacuum fan housing. See Section 7.2.1.

Manually move the paper carrier to the rear.

= W

Remove the chrome paper guide located between the paper
tray and the drum. See Figure 7-25 for the location of the
chrome paper guide.

Disconnect the solenoid electrical connector (J50).

6. Remove the "E" clip and pin that attaches the solenoid
plunger to the drum lock linkage.

7. Locate the four screws that attach the solenoid to the
front frame of the copier. See Figure 7-1T7b.

8. While holding the solenoid with one hand, remove these
four screws and lift the solenoid up and out of the
printer.
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P

A.SOLENOID LOCATION

ELECTRICAL
CONNECTIONS
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B. SOLENOID MOUNTING SCREWS

REMOVE 4
MOUNTING
SCREWS

4498-57

Figure 7-17. Drum Lock Solenoid Removal.
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. T7.15.2 REPLACEMENT

1. Reverse this procedure to replace the solenoid.

2. After the drum lock solenoid has been replaced it will be
necessary to check the alignment of the optical interruptor
for the drum lock sensor.
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7.16 DRUM MOTOR AND HEAD WASHING STATION
IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR
MOVE" IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS
PROCEDURE.

7.16.1 REMOVAL

1. Remove the top cover. See Section 7.1.2.

Remove the head washing pump assembly. See Section 7.18.1.

n

3. Disconnect JU45 from the drum motor.

4, Loosen the two set screws that attach the drum motor shaft
to the drum shaft. See Figure T7-18.

5. Remove the three drum motor screws and the spacers between
the motor and the copier frame.

CAUTION

The ink-jet heads are very fragile. Use care
not to touch the face of the heads with any-
thing when working around the head assembly.

6. Grasp the drum and carefully remove the motor. Allow the end
of the drum shaft to rest on the frame.

T. Use the following steps to remove the ink-jet head washing
station and the wash station hose manifold together as a

unit.

a. Remove the two screws that attach the head washing
station to the frame.

b. Remove the two screws that attach the wash station
manifold to the frame.

c. Pull the hoses from the pump assembly through the
frame and remove the head washing station and
manifold together.
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MANIFOLD

REMOVE THREE
SPACERS

REMOVE
THREE SCREWS

Figure 7-18. Drum Motor and Head Washing Station Removal.
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7.16.2 REPLACEMENT

1. Reverse the removal procedure to replace the head washing
station, and manifold.

2. Perform the alignment procedure titled "Head Washing Station
Ad justment" in Section 5 prior to installing the drum motor.

3. Replace the drum motor and spacers.
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7.17 DRUM ASSEMBLY

IT IS NECESSARY THAT THE PROCEDURE TITLED "PREPARE THE COPIER FOR

MOVE"

IN SECTION 11 BE COMPLETED PRIOR TO BEGINNING THIS

PROCEDURE.

7.17.1 REMOVAL

(€N ) B = N U

© =

10.

1.

12.

Remove the top cover. See Section T7.1.2.

Remove the front cover. See Section 7.1.4.

Remove the vacuum fan assembly. See Section T7.2.1.
Remove the ink-jet head carriage assembly. See Section 7.11.1.
Remove the head washing pump assembly. See Section 7.18.1.
Remove the drum motor. See Section 7.16.1.

Remove the head washing station. See Section 7.16.1.
Manually rotate the rear paper carrier shaft to position the

paper carrier at the paper loading position. This position
is the farthest from the drum.

NOTE

Note the position of the bearing on the bar. Wide
side from the bearing groove goes to the left.

Remove the two bolts from the ends of the top head carriage
shaft and remove the shaft.

Position the printer to gain access to the inside of the
vacuum motor inner housing.

Disconnect connectors J34 and J36 from the encoder discs,
and remove the two screws that attach the encoder plate to
the vacuum fan housing. See Figure 7-19.

Remove the four screws that attach the vacuum fan housing to
the printer frame.
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