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About This Book

The information in this book applies equally to the Models 011, 012, 013, and the Models 007, 008, and
008 of the 4234 Printer.
Any reference in this book to the Model 011 also applies to the Model 007.

Any reference in this book to the Model 012 also applies to the Model 008.
Any reference in this book to the Model 013 also applies to the Model 009.

Third Edition (September 1390)

This edition is a major revision of, and obsoletes, SC31-3738-2. Changes to the text and illustrations
are indicated by a vertical line 1o the left of the change.

The drawings and specifications contained herein shall not be reproduced in whole or in part without
written permission.

IBM has prepared this maintenance manual for the use of IBM service representatives in the instala-
tion, maintenance, or repair of the specific machines indicated. IBM makes no representations that it

is suitable for any other purpose.

Information contained in this manual is subject to change from time to time. Any such change will be
reported in subsequent revisions or Technical Newsletters.

It is possible that this material may contain reference to, or information about, IBM products (machines
and programs), programming, or services that are not announced in your country. Such references or
information must not be construed to mean that IBM intends to announce such IBM products, pro-

grams, or services in your country.

Requests for copies of iBM publications should be made to your IBM representative or to the IBM
branch office servicing your locality.

A form for reader’s comments is provided at the back of this publication. If the form has been
removed, comments may be addressed to IBM Corporation, Information Development,

This catalog was prepared by IBM Corporation, Serviceability Engineering, Department RS3, P.O Box 6
Endicott, NY, 13760-9987.

CCopyright International Business Machines Corporation 13988, 1989, 1990, 1391
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Preface

This manual provides maintenance information
for the service representative for use in
repairing and maintaining the IBM 4234 Printer
Models 011, 012, and 013. The user should have
completed an education course for the 4234
Printer.

information in this manual includes:

1. How to remove, replace, and adjust the field
replaceable units (FRUs) of the 4234 Printer

2. How to run the diagnostic tests
3. How the printer operates

4. Where the various parts of the printer are
located.

This manual is to be used with the IBM 4234
Printer Models 011, 012, and 013 Maintenance
Analysis Procedures, SC31-3740. You should
begin problem analysis in the Maintenance
Analysis Procedures (MAPs) and use the
Maintenance Information Manual (Ml) for
supporting information when necessary. The
MAPs will guide you to the first page of the
appropriate section in this manual for removal
and replacement procedures, service checks,
and adjustment procedures.

You can find information in this manual by using
the table of contents, the figures list, or the
index.
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How to Use This Manual

This manual Iis to be used with the MAPs. You
should begin probiem analysis in the Start pages
of the MAPs. The MAPs determine the problem
area and then send you to the first page of the
appropriate section in this manual for removal
and replacement procedures, as well as for
service checks and adjustment procedures.

For instance, the MAPs might tell you to perform
the Forms Feeding Service Check (Ml 300). You
would then turn to the first page of Section 300
and find that the procedure number, the
procedure title (Forms Feeding Service Check),
and the page number are given here. Keep this
Ml in the binder next to the MAPs for future
service information.

Maintenance Procedures

This manual describes service checks,
adjustment procedures, and the removal and
replacement of FRUs. However, not ali FRUs
have service checks and adjustments associated
with them. The recommended actions for the
procedures in this manual are:

+ Service check (if provided)

» Adjustment (if provided)

» Removal/Replacement (sometimes followed
by the adjustment again).

While doing the procedures, you may be referred
to another section in the manual for information
that is needed. After following the instructions in
that section, you should then return to the
original procedure and continue with the next
instruction.

Testing Procedures

After you service the 4234, it is important to test
the printer functions. The MAPs will direct you
to the proper diagnostics according to the failure
type. Section 700 describes all of the diagnostic
tests available. The Test key tests (see “Test
Key Tests” on page 700-6) provide the minimum
amount of testing.
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Related Publications

See the following publications if additional
information is required:

* |BM 4234 Printer Models 011, 012, and 013

Principles of Operation, GC31-3878

This book explains the operating
characteristics of the 4234 Printer

Models 011, 012, and 013. it has operating
information summarized as well as in-depth
information about how the printer functions.
Operator training information is found in this
book.

IBM 4234 Printer Model 011 Operating
Instructions, GC31-3736

IBM 4234 Printer Model 012 Operating
Instructions, GC31-3737

IBM 4234 Printer Model 013 Operating
Instructions, GC31-3861

The Operating Instructions for each model
printer describes the different operating
states of the printer, how to select various
printer options, and how to change the
ribbon, the dot band, and the forms. This
book is attached to the operator panel. It
also contains information about the lights
and keys on the operator panel and
describes the status codes and operator
recovery actions.

IBM 4234 Printer Models 011 and 012 Product
and Programming Description, GC31-3879
This reference manual describes the
programming that controls the 4234 Printer
Models 011 and 012.

IBM 4234 Printer Model 013 Product and
Programming Description, GC31-3880

This reference manual describes the
programming that controls the 4234 Printer
Model 13.

IBM 4234 Printer Planning and Site
Preparation Guide, GC31-2555

This guide has information pertaining to
electrical, space, environmental, and cabling
requirements for your 4234 Printer. it also
contains information on supplies used by the
4234 printer.

IBM 4234 Printer Models 011, 012, and 013
Customer Set Up Instructions, GC31-3735
This guide contains set-up information for
the 4234 Printer.

IBM 4234 Printer Models 011, 012, and 013
Maintenance Analysis Procedures, SC31-3740
The service representative uses this manual
to diagnose printer failures.

IBM 4234 Printer Models 011, 012, and 013
Parts Catalog, SC31-3739

The service representative uses this
information for ordering parts.

IBM 4234 Printer Models 011, 012, and 013
Maintenance Safety Notices, SC31-3884
(World Trade only)

This bookiet compiles and lists all Warning,
Caution, and Danger information in the
printer maintenance manuals.

1BM 4234 Printer Models 011, 012, and 013
User Safety Notices, GA34-2112 (World Trade
only)

This bookiet compiles and lists all Warning
and Caution information in the printer user
manualis.
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Safety

This product meets IBM safety standards.

The following information has been included in
this publication for the use and safety of IBM
personnel. For more information, see:

 Electrical Safety for IBM Service
Representatives, $229-8124

*» Safety/Health Guidelines for IBM Service
Representatives, S241-5493

General Safety during Work

Use these rules to ensure general safety:

* Observe good housekeeping in the area of
the machines during maintenance and after
completing it.

+ Use only field-supply items (such as
adhesives, cleaning fluids, lubricants, paints,
and solvents) that have been approved by
IBM, that is, are supplied under an I1BM part
number.

« When lifting any heavy object:

1. Ensure that you can stand safely without
slipping.

2. Balance the weight of the object between
your two feet.

3. Use a slow lifting force. Never move
suddenly or twist when you attempt to
lift.

4. Lift by standing or by pushing up with
your leg muscles; this action removes
the strain from the muscles in your back.
Do not attempt to lift any objects that you
think are too heavy for you.

* Do not perform any action that causes
hazards to the customer or that makes the
equipment unsafe.

Put removed covers and other parts in a
safe place, away from all personnel, while
you are servicing the machine.

Always keep your tool case away from walk
areas so that other persons will not trip over
it; for example, put it under a desk or table.

Do not wear loose clothing that can be
trapped in the moving parts of a machine.
Ensure that your sleeves are fastened or are
rolled up above the elbows. If your hair is
long, fasten it.

Do not wear jewelry, chains, metal-frame
eyeglasses, or metal fasteners for your
clothing.

Remember: A metal object lets more
current flow if you touch a live conductor.

Insert the ends of your necktie or scarf
inside other clothing or fasten the necktie
with a clip, preferably nonconductive,
approximately 8 centimeters (3 inches) from
the ends.

Wear safety glasses when you are:

— Using a hammer to drive pins or similar
parts

- Drilling with a power hand-drill

- Usiné spring hooks or attaching springs
— Soldering parts

— Cutting wire or removing steel bands

— Cleaning parts with solvents, chemicals,
or cleaning fluids

— Working in any other conditions that
might be hazardous to your eyes.

Before you start the machine, ensure that
other service representatives and the
customer’s personnel are not in a hazardous
position.

After maintenance, reinstall all safety
devices such as shields, guards, labels, and
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ground wires. Exchange any safety device
that is worn or defective for a new one.

Remember: Safety devices protect
personnel from hazards. You destroy the
purpose of the devices if you do not reinstall
them before completing your service call.

» Reinstall all covers correctly before returning
the machine to the customer.

Safety with Electricity

Observe these additional rules when working on
equipment powered by electricity:

¢ Find the room emergency power-off (EPO}
switch or disconnecting switch. If an
electrical accident occurs, you can then
operate the switch quickly.

* Do not work alone under hazardous
conditions or near equipment that has
hazardous voltages. Always inform your
manager of any possible problem or if you
must work alone.

« Disconnect all power:
— Before removing or installing main units
— Before working near power supplies

— Before doing a mechanical inspection of
power supplies

— Before installing changes in machine
circuits.

» Before you start to work on the machine,
unplug the machine’s power cable. If you
cannot unplug the cable easily, ask the
customer to switch off the wall box switch
that supplies power to the machine, and
either:

— Lock the wall box switch in the off
position, or

— Attach a DO NOT OPERATE tag,
Z2229-0237, to the wall box switch.

Note: A non-IBM attachment to an IBM
machine can be powered possibly
from another source and controlied by
a different disconnecting switch or
circuit breaker. If you determine that
this condition is present, ensure that
you remove (eliminate) this hazard
before you start work.

If you need to work on a machine that has
exposed electrical circuits, observe the
following precautions:

— Ensure that another person, who is
familiar with the power-off controls, is
near you.

Remember: Another person must be
there to switch off the power, if
necessary.

— CAUTION:
Some IBM hand tools have handies
covered with a soft material that does not
Insulate you when working with live
electrical circuits.

Use only those tools and testers that are
suitable for the job you are doing.

— Use only one hand when working with
powered-on electrical equipment; keep
the other hand in your pocket or behind
your back.

Remember: There must be a complete
circuit to cause electrical shock. By
observing the above rule, you may
prevent a current from passing through
the vital parts of your body.

— When using testers, set the controls
correctly and use the IBM-approved
probe leads and accessories intended
for that tester.

vili
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Safety Ix

— CAUTION:
Many customers have, near their
equipment, rubber floor mats that contain
small conductive fibers to decrease
electrostatic discharges. Do not use this
wrong type of mat to protect yourself
from electric shock.

Stand on suitable rubber mats (obtained
locally, if necessary) to insulate you from
grounds such as metal floor strips and
machine frames.

Observe the special safety precautions when
you work with very high voltages; these
instructions are given in iBM safety service
memorandums (SMs) and the safety sections
of maintenance information. Use extreme
care when measuring high voltages.

Do not use tools or testers that have not
been approved by IBM. Ensure that
electrical hand tools, such as power drills
and Wire-Wrap! tools, are inspected
regularly.

Do not use worn or broken tools and testers.

Never assume that power has been
disconnected from a circuit. First, check that
it has been switched off.

Always look carefully for possible hazards in
your work area. Examples of these hazards
are: moist floors, nongrounded power
extension cables, power surges, and missing
safety grounds.

Do not touch live electrical circuits with the
glass surface of a plastic dental mirror. The

1 Trademark of the Gardner-Denver Co.

surface is conductive; such touching can
cause personal injury and machine damage.

Unless the maintenance information
specifically lets you, do not service the
following parts with power on them when
they are removed from their normal
operating places in a machine:

Power supply units
Pumps

Blowers and fans
Motor generators

and similar units. (This rule ensures correct
grounding of the units.)

if an electrical accident occurs:

— Use caution; do not become a victim
yourself.

— Switch off power.
— Send another person to get medical aid.

— If the victim Is not breathing, decide
whether to give rescue breathing.

Emergency First Aid

When giving first aid after an electrical accident:

* Use Caution. If the victim is still in contact

with the electrical-current source, remove
the power; to do this, you may need to use
the room emergency power-off (EPO) switch
or disconnecting switch.

If you cannot find the switch, use a dry
wooden rod or some other nonconductive
object to pull or push the victim away from
contact with the electrical-current source.

Work Quickly. If the victim is unconscious,
he or she possibly needs rescue breathing.
If the heart has stopped beating, the victim
may also need external cardiac
compression.
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Only a trained and certifled person? should
perform external cardlac compressions.

* Get Medical Aid. Call a rescue group, an
ambulance, or a hospital immediately.

Reporting Accidents

Report to your manager or to your IBM site all
accidents, possible hazards, and accidents that
nearly occurred.

Remember: An accident that nearly occurred

can be caused by a design problem. Quick
reporting ensures quick solving of the problem.

Report also each small electric shock, because
the conditions that caused it need only differ
slightly to cause serious injury.

2 If you want to be trained in giving this aid, ask a suitable organization (such as the Red Cross) in your area.
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Handling Parts That Are
Sensitive to Electrostatic
Discharge

Electrostatic discharge (ESD) can damage
certain cards and logic boards when you handle
them. If current from such a discharge passes
through these parts, damage can range from
immediate failure to degraded performance (the
parts wear out prematurely). Use the following
to reduce the exposure to damage from ESD:

¢ Field ESD kit
« Wrist bands
¢ Protective card caddies.

Field ESD Kit

Generally, you should consider all logic cards
and boards to be ESD sensitive, and when you
handie them, you must use the Field ESD Kit
{part number 6428316). This kit contains the
following:

Part No. Description

6428166 ESD cord

6428274 ESD mat, safe work surface

6428275 Conductive black plastic box

6428317 Label containing instructions (inside
lid of box)

6428318 Label, outside identification

Before you use the tools, read the instructions
that are supplied with the kit. The instructions
contain SAFETY practices that you must follow
and some general practices that will help you to
use the kit correctly.

Wrist Bands

in addition to the kit, you need a wrist band for
personal grounding. The following two sizes are
available and must be ordered separately:

Part No. Description
6428167 Wrist band, small (beige)
6428169 Wrist band, large (blue)

The small wrist band is for a wrist circumference
that is less than 165 mm (6.5 inches). The large
band is for a wrist circumference that is 165 mm
(6.5 inches) or more.

All other wrist bands are obsoleted by the new
wrist bands. A number of the obsoleted wrist
bands were shipped with some machines.

These bands are no longer approved for use and
you should discard them.

Card Caddies

The following two new ESD protective card
caddies have been released:

Part No. Description

6428141 Conductive, soft-sided caddy
(Full size = 36 4W x 3H cards)

6317023 Conductive, soft-sided caddy
(Half size = 18 4W x 3H cards)

Both caddies have a snap fastener for attaching
the ESD cord (part of the ESD kit). This permits
the caddy to serve as a large ESD safe work
surface.

Both caddies also have a carrying strap that is
long enough to permit you to carry the caddy
over your shoulder.

The new soft caddies are intended for logic
cards, but sometimes can inciude small
mechanical parts if the caddy is stocked to
support a particular product. Do not carry large
heavy parts in the new soft caddies. Use the old
style caddies to carry mechanical parts and
other items.
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Safety Notices

There are three types of safety notices. They
are printed here to show you what they look like
and explain the purpose of each.

DANGER

This type notice advises you of a
condition that could present a potential
hazard where loss of life or serious
personal injury Is possible unless care is
used.

CAUTION:

This type notice advises of a condition that could
present a potential hazard where personal Injury
(other than life threatening) Is possible unless
care Is used.

Warning: This type notice advises of a potential
condition that could cause machine or program
damage unless care is used.

Danger Notices

The following danger notices are in this book:

On pages 300-3 and 300-4
DANGER

With the covers removed from the
printer, there is exposure to 120 or 220
voits ac. Set the printer power switch to
the Off (O) position, and remove the
power cord from the power source
during all procedures except for the few
procedures for which the power must be
on.

On page 300-6
DANGER

The dot band can run with the safety
cover removed during tests initiated by
the service representative. Keep hands
away from band area when power is on
and the band is exposed.
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Safety Inspection Procedure for
the 4234 Printer

The following safety inspection should be
performed on any 4234 Printer that is being
considered for an IBM maintenance agreement
when there is any reason to question its safety.
If the inspection indicates that the level of safety
is unacceptable, it must be brought up to an
acceptable level before IBM service can be
provided.

Getting Ready

Before doing the inspection procedures, ensure
that the present conditions are safe, that the
printer is powered off, and that all electrical
power is removed at the power cord.

Safety Conditions

If present conditions are not safe, you must
determine if the condition is serious.

For example, the following conditions are not
safe:

+ Electrical: A frame that is not at ground
potential in the primary power area.

e Mechanical: Missing band cover (see
Figure 78 on page 800-4) and missing forms
drive safety cover (see Figure 79 on
page 800-5).

You must correct any problem found in these
areas before you continue with this inspection.

Systems Card: The systems card contains a
small lithium battery. There is a risk of fire,
explosion, or burns if you disassemble,
incinerate, or expose the card to heat above
100°C (212°F).

You may dispose of up to 50 cards using your
normal disposal procedures. To dispose of
greater quantities, you must make speciat
arrangements with the manufacturer or a
qualified refuse disposal agency.

Safety Education

Before doing the inspection procedures, you
must have completed the Electrical Safety
Training Course for IBM service representatives.

Performing the Inspection

IBM machines are designed and assembled with
safety items installed to protect owners,
operators, and service personnel from injury.
This inspection identifies areas of the machine
that may not be safe. Use good judgement to
identify other safety conditions not covered by
this guide.

1. Check the power cord for visible cracks,
wear, or damage.

2. Ensure that the power cord has the
correct power plug.

3. Check for 0.1 ohm (or less) of resistance
between the power cord ground and the
ground pin on the power plug.

4. Ensure that all the safety ground screws
and wires are connected as shown in the
safety ground schematic (see Figure 97
on page 800-23).

5. Ensure that the safety cover is installed
on the solid state relay (see Figure 73 on
page 600-5).

6. Check the inside of the printer for foreign
materials.

7. Check all printer covers for loose or
broken hinges and sharp edges.

8. Ensure that the power supply rivets have
not been tampered with.
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9. Plug in the power cord and set the power ___ 11. With the power switch in the Off position,
switch to the On position and verify that verify that the printer does not power on.
the printer powers on. __ 12, Return the printer to the customer and

__ 10. With the power switch in the On position, inform the local branch office of the
verify that the printer powers off when inspection results.

the switch is put in the Off position.

xiv
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General Information 000-3

Printer Description

The 4234 Printer Model 011, 012, or 013 (see Figure 1 on page 000-4) is a line printer that uses a dot
band technology. It is an “all-points-addressable” printer, meaning it can print in every matrix space
available. The print pattern shown in Figure 2 on page 000-5 is an example of a dot pattern printed
during testing. It can print characters of different fonts and quality by using different print densities.
The dot band is a customer-repiaceable steel band containing dot elements on chevrons. Forms are
fed by a combination of reversible pin-feed tractors and drive rolls. Self-contained internal diagnostics

aid the customer in problem determination.

The Model 011 Printer can be attached by coaxial cable to devices such as:

» |BM 3174/3274 Control Units

» IBM 4321/4331/4361 Display Printer Adapters

* IBM 4361 Workstation Adapter

« |BM ENTERPRISE SYSTEM/9370° (ES/9370* Workstation Controller).

The Model 012 Printer can be attached by twinaxial cable to such devices as:

» IBM 5294 Remote Control Unit
» |BM 5394 Remote Control Unit
+ |BM System/36

« |BM System/38

« IBM AS/400° System.

The Model 013 Printer can be attached by serial/parallel cable to such devices as follows:

¢ IBM AS/400 System
+ IBM RT system processors.

The 4234 Printer Models 011, 012, and 013 have different keys, lights, and controls on the operator
panel. Also, the communication circuits for the Models 011, 012, and 013 are different. Each model
communicates with the data processing system by an attachment card that is unique for each model.

3 Trademark of IBM
4 Trademark of IBM
$ Trademark of IBM
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Printer Description (continued)

Rear Access Cover

On/Oft

Top Cover (Access)

Operator Panel

Forms Stand

Figure 1. 4234 Printer Modeis 011, 012, and 013

Configurations

All models can serve as a printer for computer systems or display systems. Display system printers
can be attached directly (locally) or through telecommunications (remotely) to the computer system.
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Dot Band

The dot band is a continuous steel band that contains 144 flexible chevrons, with a single print element
on each chevron (see Figure 2). Three types of bands are availabie to the customer. The medium
dot-size band is shipped with the printer. The small and large dot-size band are optional. Each size
dot band has a different colored stripe on the top edge for identification. The customer is responsibie
for periodic cleaning of the dot band and also for replacing it.

The 4234 Printer prints by selecting dots from a single horizontal row of dots mounted on a revolving
steel dot band. When a hammer "“fires,” a dot on a chevron is forced against the ribbon and a spot of
ink is placed on the forms. The printer forms characters by selectively printing dots as the band
moves across the form and then moving the forms after each horizontal row of dots is printed. The
number of dots per character depends on:

* The print mode selected

» The number of characters per inch (CPl) selected
« The number of lines per inch (LPI) selected

» The line width selected.

PR

7
N

100000000000000000000000000000000000000000000000000

Figure 2. Dot Printout and Dot Chevrons
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Print Modes

The 4234 Printer has three print modes (dot densities):

* Draft Mode
» Data Processing Mode (DP)

» Near-Letter-Quality Mode (NLQ).

Recommended Dot Band

for Print Quality

The size of the print dot element in the dot band affects the density of characters printed. Table 1,
Table 2 and Table 3 show the dot band size recommended for the print type quality you select for

printing. However, the customer may select combinations other than those recommended:

Table 1. Recommended Dot Band Size for 10 to 13.3 Characters per Inch (CPl)

Print Type Quality Standard Font Compressed Font

Draft 0.51 mm (0.020 inch) 0.41 mm (0.016 inch)
Green Black

Data Processing (DP) 0.41 mm (0.016 inch) 0.30 mm (0.012 inch)
Black Red

Near-Letter Quality (NLQ) 0.41 mm (0.016 inch) 0.30 mm (0.012 inch)
Black Red

Table 2. Recommended Dot Band

Size for 15 to 18 Characters per Inch (CPl)

Print Type Quality

Standard Font and Compressed Font

Draft

0.41 mm (0.016 inch) Black

Data Processing (DP)

0.30 mm (0.012 inch) Red

Near-Letter Quality (NLQ)

0.30 mm (0.012 inch) Red

Table 3. Recommended Dot Band

Size for Graphics Printing

Print Type Dot Band Size
Bar Code 0.30 mm (0.012 inch)* Red stripe
Graphics 0.41 mm (0.016 inch)** Black stripe

Recommended for most applications. Your application should be tested for best readability.

** When you print heavily shaded graphics such as bars in a bar graph, some ink smudging may occur.

000-6

1938



[13:64%4)

General Information 000-7

Throughput
Throughput for the 4234 Printer 011, 012, and 013 will vary depending on the parameters associated
with the printed data and the communication environment. These parameters are:

¢ Line length
e Lines per inch (LPI) of the printed data

» Characters per inch (CPI) of the printed data
« Character height

¢ Print mode
¢ Page length
« Condition of the dot band
+ Communication overhead.

Each print mode changes the density of the printed character and the speed of the printer. Throughput
is decreased if higher density characters are used. Table 4 and Table 5 on page 000-8 show the
throughputs for all CPI and print modes at 6 and 8 LPI, respectively. Additional information on the
factors that affect the print speed is in the IBM 4234 Printer Models 011, 012, and 013 Principles of
Operation.

Note: Throughput is measured in lines per minute (LPM).

6 LPI Throughput

Table 4. Maximum Throughput at 6 Lines per
Inch

CP1 | Draft DP Mode NLQ
Mode Throughput| Mode
Throughput Throughput

10 800 600 200

12 650 480 175

13.3 | 650 480 200

15 540 385 140

16.7 | 540 385 160

18 475 340 140

PSF | N/A N/A 200

Legend: CPl = Characters per inch

N/A = Not applicable

PSF

Proportional Spaced Font
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Throughput (continued)

8 LPI Throughput

Table 5. Maximum Throughput at 8 Lines per inch

CPI Draft DP Mode NLQ
Mode Throughput| Mode
Throughput Throughput

10 800 600 170

12 650 480 140

133 650 480 170

15 540 385 115

16.7 540 385 130

18 475 340 115

PSF* N/A N/A 170

Legend: CPI = Characters per inch
N/A = Not applicable
PSF = Proportional Spaced Font
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Spacing

Vertical line spacing for the 4234 Printer is 3, 4, 6, or 8 lines per inch (LP!) or is selected by the host
system.

The printer has maximum print positions (MPP) ranging from 132 print positions at 10 characters per
inch (CPI) to 237 MPP at 18 CPI. Table 6 shows the different CPI and MPP with the maximum print line
length {(MPL) being 13.2 inches.

Table 6. Maximum Print
Positions

CPI MPL MPP
10 13.2 132
12 13.2 158
133 13.2 175
15 13.2 198
16.7 13.2 220
18 13.2 237

Note: Proportional spaced font (PSF) is also available.

Forms

The IBM 4234 Printer Models 011, 012, and 013 uses variable width forms from 88.9 mm to 406.4 mm
(3.5 in. to 16 in.) and can feed up to 6-part forms. Print quality for the fith and sixth forms is left to the
user's judgement. Additional information on forms specifications is in the IBM 4234 Printer Models 011
and 012 Product and Programming Description or the IBM 4234 Printer Model 013 Product and
Programming Description.
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Tools and Test Equipment
Analog CSR Meter (P/N 1749231)

The analog CSR meter is used for measuring the
ac and dc voltage and for performing continuity
checks.

=

Digital CSR Meter (P/N 1762916)

The digital CSR meter is used for measuring the
ac and dc voltage and for performing continuity
checks.

Order meter leads (P/N 1762920 = red and
P/N 1762921 = black) for use with this meter.

Miniprobe (P/N 453718)

The miniprobe attaches to the test leads of the
CSR meter and is used to probe connectors.

Metric Tool Supplement (P/N 1749235)

The metric tool supplement {not shown) contains
the tools needed to repair metric machines.

Offset Screwdriver (P/N 489136)
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Integrated Logic Probe (P/N 453222)

For Integrated Logic Probe operating

instructions, see the IBM integrated Logic Probe

The IBM Integrated Logic Probe (ILP),

P/N 8550201, is a small hand-held device used to
observe logic signals. The ILP kit (P/N 453222)

includes: ”

* The IBM Integrated Logic Probe Unit
+ Standard accessories

» IBM Integrated Logic Probe Operator's
Guide, $226-3951.

Pull-Up Resistor Adapter
(P/N 2721947)°

ﬂ

A Main Input
. P/N 2588263
Lights Gate
Jumper
300 mm
{12-inch)
TECH (Technology Switch} {One)
Latch Switch
Gate REF (Reference)
s Switch
o Lead Ends - P/N 8550205
'ower Le: i
P Gating Pins ﬁ:ﬁﬂﬁm
Gate Ground Tip Pin (One)
Terminal

.3 Power Cable

* This Resistor Adapter is not supplied with
the Probe or the Accessories. it must be
ordered separately.

Operator’s Guide, S226-3951.

i

h1

P/N 8550208 P/N 8565942 P/N 5500900
Gate (10K) Ground Ground
Resistor Lead Lead
Jumper 300 mm 125 mm
300 mm {12-inch) {5-inch)
{12-inch) {One) (One}
{One)
[-]
o
P/N 453167 P/N 461159
SLT Probe Alligator
Tip, Clip
Straight (Three) P/N 453826
(Three) SLT Probe
Tip, Fiag
{One)
IBM  *epeoree
Loge
Prove
Oreroter's Quig
Integrated
Logic Probe
Operator’s
Guide,
$226-3951
(One}
-—__'_‘m
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Test Key Printout 100-3

Test Key Printout

Either you or the operator should obtain a Test Key printout after a printer failure has occurred. To
obtain a Test key printout, press and release the Test key.

You can use the Test Key printout to determine the number and type of the five latest errors that have
occurred. The error log also recommend field replaceable units (FRUs) to repair some printer
problems. The operator can use the Test key printout to verify optional select settings. See Figure 3
on page 100-4, Figure 4 on page 100-5, and Figure 5 on page 100-6 for an example of the Test Key
printout.

Description
The Test Key printout has four major parts:

Printer ID: The first part of the printout consists of copyright, chip identification, and cyclic redundancy
check information. This information is used by the systems engineer to resolve application and
software problems.

Condensed Error Log: This printout has important information needed by the service representative.
The first row contains information on the latest error. The second column of the error log has the
status code. The third and fourth columns contain the FRU that is the more probably repair for the
problem. See “Field Replaceabie Units (FRUs)” on page 700-19 for a list of FRUs. You should attempt
the FRU in the third column first. The fifth column is the number of times the error occurred. The last
column is the procedure identification. This is the ID of the procedure that was executing when the
error occurred.

Printer Options: This section of the printout consists of the present printer settings. The first line (0-8)
is the setting for the primary menu options. The second and third lines (9-27) are the settings for the
secondary menu options. The fourth line (28-34) consists of compatibility options.

The Pattern Printouts: The last section of the printout consists of six patterns. These patterns are
useful samples of print quality.

How to Interpret the Test Key Printout (Customer Setup)
1. See the condensed error log while reviewing the Test Key printout (see Figure 3 on page 100-4).
2. Scan the printout for “significant” error counts of the status codes (SC).
3. See the suggested FRU or to MAP 100 for possible causes of any significant SC errors.
4. Run Tést 08 to run the complete error log.

To run the Test key printout:

Ensure that the printer has 409 mm (16 inches) paper installed.

Ensure that a good ribbon is installed.

Press the Hold Print or Stop/Reset key to put the printer in the offline condition.

Press and release the Test key.

Wait approximately one minute for the internal tests to run and the printout to complete printing.

Operating Notice
‘ You may lose some data if you run the test while the printer is in the operating condition.
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Test Key Printout - Model 011

A600 B213CPCO IEM COFYRIGHT 1988
ASLOE 33PA442D IEM COFPYRIGHT 198R
B&OO COFFEZF6 IBM COFYRIGHT 1968

00 0S5 £z A0 02 03
01 03 FF FF 04 11
02 02 FF FF 0L 11
03 03 FF FF 04 FF
04 05 FF FF 02 FF

Print
Alarm Keyboard Quality cP LPt MPP MPL Case Space
(o] i 2 3 4 S 6 7 8
2 2 1 10 ) 132 -2 1 1
i Printes Memor Graphics Not Screen Not Not Not Not
Display  Language Defaul Font Bar Code Used Size Used Orientation Used Used Us%d
? i0 i1 2 13 14 1% i6 17 18 19 20
1 1 A i x 1920 1
Null FF Auto
CR NL FF AS Suppress Location Skip
21 22 23 24 25 26 2
i 1 o] i o] 1 (o]
Auto Suppress Not Extension Noi Not
FF Timeout Used Attribute EPC Used Used
2 29 30 31 32 33 34
o] o] ] [o] ] [o] ]

ZRBCTEF SHL A LMNOPQRETUVHNYIH1II4ELTET : M2 =™
EFGHIJELMNOPQRSTUVIWX VI 01234546789 - #2
BCEF GHI M LMNOFGRETUVWX(Z01234E6789 - W

QB CDEFGHI LMNOP GRS TUVMX  TRE ZDOEFGHT 1+ L INOF 3RS TUl WH VTG 2IWELTEHGHBIUEF ERT HLPNCP IR T STV
BIDEFGHI JKLMNOPOR S TUVWKY TABTOEFGHT UL MNOPGRSTUVW EQGECUEFGHI L MHMCP IR ™ W
COEFGHI W LMNOP GRS TUVWX Y ZRBTUHEFGHI U LMNOP BRI TUVWR VIO Z2HEET2FARL DEFGHI - MNOP SR STUY
abcdefgh i jk Lanopar st uvwxy ZABCDEFGHI JKLHNOFDRSTUVWXYZ04234%678%abcdefoh( ik tmnopqr s t uvwxy ZABCDEF GHIJKLMNOPORSTUVIXYZ01234567687 : 88 * = -

bcdefghi jk lmnopar stuvwxy zABCDEFGHI JXLMNOFQRSTUVWXYZOL2345478%abrde fgh s sk lanoptr “s tuvexy zABCDEFGHI KLMNOFORSTUVKXYZO123456709: 6@ ' = s
cdefeh i ik LAnopar~stuvway ABCDEF GHIJKLMNOFOKS TUVWXYZ01 2345678V abcdefgh s Jk Lanopar 51 uvwxy tABCDEF GHI JKLMNOFORSTUVHXY 20123454789 - *@’'="ab

abcdefghi )‘lllnopqg'nuvanlcotrcxIJKLHNOPQRSTU\N"ZOlZJOSH"nhcdt!gm ;klInupq!"stuvwxyzADCD!FGlﬂJKLHNOPQRB‘I’UW"ZDl136561" 80"
bcdefghi jkinncper s tuvuxyzABCDEFCN ] JKLNNOPQRSTUVVXYZ012348670%abcde fghi )kiRnopqr stuvwxyzABCDEFCHIJKLINOPQRETUVVXYZ01234346709:00
cdefghi jKIAnOpqr StuvwxyTABCDEFCHIJKLNNOPQRBTUVVXYZ0223456¢78%abcdefgh: jkImnopqr $tuvwxyTABCDEFCHIJKLMNOPQRETUVUIYZ0123456709:88°= ad

i HIH
il |

HITTER

Figure 3. Test Key Printout - Model 011
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Test Key Printout - Model 012

A&00 8213CPCO IBM COPYRIGHT 1988
ALOE S539A462D IBM COPYRIGHT 1988
B600 COFFE2F6 IBM COPYRIGHT 1988

00 03 FF FF o7 ii
(38 03 FF FF o7 FF
02 03 FF FF o7 11
03 03 FF FF o7 i1
04 02 FF FF 03 11

Print Not Mot
Alarm Keyboard Quality ch LA MPP MPL Used . Used
o b3 2 3 4 S ) 7 8
2 2 1 10 [ 132 &6
Printed Memory Graphics ot Not Not Not Not Not
Display Language Detauit Font Bar Code Address Used Used Used Used Used Used
9 10 it 12 13 i4 b &1 16 17 168 19 20
1 (] A i 3 i

ABCDEFGHI KL INOPOR~S TUVWK', 248 CEFGHI 4 LINOP GRS TUVWNYZ 012 I%E £ ™8908 L0EF CHI HLMNOP OR “S TLVW= ' TAE CLEF GHI M- LMNOPGASTUVWKYZ0123456789 : thy/ =~
SCDEFGHT JKLMNOP @R~ S TUVIC ZABCLEF GHI - LMNGF GRS TUVIX Y201 L FHESE TEFAB CDEFGHI WLMNOF QR ™S TUVWX ¥ ZhB COEFGHIKLMNOP GRS TUVIWXTZ 012454789 - 8C = 4
CDEF GHI CLMNOP BR ~S TUVWX T8 COEF GHI KL HNOP BR S TUVWK YZC 1 1 34E & TBVRBLIEF GHI S LMNOPOR S TUVIWX ¥ ZaB CDEF GHI JKLMNOP GRS TUMWX YO 23454709 - #C/ =18

abcdefeh i Jh Lanoper ~s tuvwxy 1ABCDEFGHI JKLMNOFORSTUVWXYZ0123456 TBPabcoefah  jk Lanopqr ~s t uvexy ZABCDEF GHI KL MNOFORS TUVHXYZ01 23454769 :
bcdefeh | Jk lenosdr ~s tuves y ZABCDEFGH T XL MNOPORSTUVWXYZ01 234346 78Vabcde fghi jk 1enop4r ~ 5t uvwxy 2ARCDEF GHI K LMNOFORBTUVWXYZ 0123456 789
coefehi Ik lancear "t uvery tABCDEF GHIJKLMNOPORSTUVWX YZO1 234356 TB9abcdefah ) s k tanosqr s tuvws y ZABCDEF GHI JKLMNOPORS TUVWXYZ 0123454 789 : 00 ab

apcde fghi jlllna"[-ltuvvxylAlCDﬂollIJKLIIKOWVKYZOl!l‘s"l.'.bc“l'hl ,uI-napq'nuwxy:ncntroulnwnorgmmnouusa °
bcdafghi jkinsopar S tuvwxy2ARCDEFGH [ JELANOPQRETUVYXYZO12345678%abcde fghi sk innopqr s tuvwxytARCDEFGH I JKLENOPQRETUVVIYZ0121434789 H
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Figure 4. Test Key Printout - Model 012
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Test Key Printout - Model 013

AG00 8213CPC0 1RM COFYRIGHT 1988
ASGOE L39A462D IBM COFYRIGHT 1988
B&OO 4737EBBC IRM COPYRIGHT 1788

00 03 FF FF 09 i1
01 03 FF FF 09 11
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Print Not Not
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Figure 5. Test Key Printout - Model 013
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Print Unit 300-3

Top Cover
DANGER

With the covers removed from the printer, there Is exposure to 120 or 220 volts ac. Set the
printer power switch to the Off (O) position, and remove the power cord from the power source
during all procedures except for the few procedures for which the power must be on.

See Figure 6.

Removal
1. Open the rear door.

2. Remove the forms from the printer (see the
Operating Instructions, if necessary).

3. Set the printer power switch to O (Off) and
disconnect the power cord from the
electrical outlet.

4. Open the top access cover.

5. Disconnect the static grounding wire [
located at the ground terminal strip that
connects the upper forms guide to frame
ground.

6. Close the top access cover.
7. Open the rear access cover [Y.

8. Press down on the top cover and pull the
two cover latches .[J toward the rear of the
printer until the studs on the top cover are

released.

9. While slightly lifting the top cover, push (with
a screwdriver) the two cover pins located
at the rear of the printer until the top cover
is released.

10. Lift the top cover from the printer.

B} Rear Access Cover

J/

4

o

Q
————— e
e — =

—— (

N ||

7 i

(One on each side)

Two Cover Pins
(One on each side)

Figure 6. Top Cover

Installation
1. Place the cover on the printer.

2. Align the two cover pins [ with the latches
that hold them.

3. Push down on the cover until the
cover pins are in place.

4. Open the rear access cover.

5. Press down on the top cover and push the
latches [ forward into place.

. Close the rear access cover.
Open the top access cover.

Reconnect the static grounding wire ﬂ

® ® N @

Close the top access cover [} and connect
the power cord.

10. Close the rear door.
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Power Cover
DANGER

With the covers removed from the printer, there is exposure to 120 or 220 voits ac. Set the
printer power switch to the Off (O) position, and remove the power cord from the power source
during all procedures except for the few procedures for which the power must be on.

Note: The power cover has retainers that keep the power cover paper guide in place. A static
eliminator is mounted on the front and rear of the power cover paper guide to discharge static
electricity. Observe correct instailation of these parts to ensure proper forms feeding operation.

See Figure 7.
Removal

1. Remove the forms from the printer (refer to
the Operating Instructions, if necessary).

2. Set the printer power switch to O {Off).
3. Remove the top cover {(see “Top Cover” on
page 300-3).

4. Remove the static grounding wire ﬂ at the
ground terminal strip that connects the
power cover paper guide to frame ground.

5. Remove four screws [J, two from each end
of the cover, and lift the power cover from
the printer.

Figure 7. Power Cover

Installation
1. Lower the cover into place while inserting

the front edge into the grooves located in the
base.

Important

Ensure that the power cover is correctly
seated in grooves of the base cover.

Note: The cables to the logic gate should lie
within the cut-out [§ on the power cover.

. Tighten the cover with four screws [}.

{Start with right side.)

3. Connect the static grounding wire [J.
4. Install the top cover (see “Top Cover” on

page 300-3).

R

[ o |
© o
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Top View
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320 Dot Band

Theory of Operation

Three different dot bands are available to the customer. Each band has dots of a unique size. The dot
band has a color stripe at the top to show what size dot is mounted on it. See Table 1 on page 000-6
for information about dot size, the related color stripe on the band, and the three types of print quality
available. All dot bands are 48 inches long and have 144 dots mounted on spring chevrons along the
band. The chevron returns the dot to the rest state after it has printed.

The dot band sensor generates output signals from the timing slots in the band. The system card
electronics and microcode receives this information and uses this data to maintain synchronism with
the band position. The drive and idler rotors hold the band in place. The band motor provides drive to
the drive rotor during a print operation and during certain diagnostics. The band oiler lubricates the
anvils mounted on the inside of the chevrons.

The dot band is a customer-replaceable item. Handle the band carefully to prevent it from becoming
damaged. The timing slots must be on the bottom with the color stripe at the top and facing out. The
chevrons closest to you point to the left when you are facing the printer. A band twisted inside-out has
the timing slots on the bottom, but the color stripe is on the inside of the band and the chevrons are
pointing to the right. See Figure 8 for an example of dot band chevrons.

Color Stripe
Chevrons

4

&

.

Dot

Timing Slots

Dot Band
CEITITTT R IIR T T T TRV TR R IR TR e
D >4\/\ NN VR B2, L il PO O \
\1‘\/,// 7 - - < /\\\\\\\
14 B i 2D
I - i %2
I j ')))))

& - s 6
N\ e L T

\ /‘l// 7

----- 19445000 Fo0e suum 6000000900088 L e T T

Figure 8. Dot Band
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Dot Band Removal and Installation

DANGER

exposed.

The dot band can run with the safety cover removed during tests initiated by the service
representative. Keep hands away from the band area when power is on and the band is

Warning: If you install the dot band incorrectly, it will be damaged when power is restored and

serious machine damage will result.

Note: For more detailed illustrations, see the
IBM 4234 Printer Operating Instructions located
inside the printer cover.

See Figure 9.

Removal
1. Set the printer power switch to O (Off).
2. Open the top access cover.

3. Remove the ribbon cartridge (MIM “Ribbon
Cartridge” on page 300-41).

4. Grasp the dot band cover on both ends and
lift and remove it.

il

q > > >

<
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- ool
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-

Figure 9. Dot Band Removal

!

. Move the dot band release lever ] toward

the rear of the printer to remove tension
from the dot band.

. Carefully lift the band off the drive rotor [,

and remove it.

. Pull the dot band away from the idler rotor

. and lift it off the rotor.
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Installation

1. Hold the dot band with the timing slots at the
bottom, the color stripe at the top outside
edge, and the chevrons nearest you pointing
to the left.

Warning: Do not install the dot band
incorrectly or it will be immediately damaged
when the printer power switch is set to On.
Ensure that the dot band is aligned correctly
before putting it on the rotors.

2. Place the dot band around the right rotor.
Ensure that the bottom edge (timing slots) of
the dot band is resting on the flange at the
bottom of the right rotor.

7 = . - €<
)BT e,

o ey

0 Q

c

Figure 10. Dot Band Installation

. Guide the dot band in front of the dot band

oiler and behind the band cover
switch .

. Carefully slip the dot band over the left rotor.
5. Ensure that the band is between the siot of

the band sensor [§.

. Move the dot band release lever [ toward

the front of the printer to restore tension to
the dot band.

7. Install the dot band cover.
8. Install the ribbon cartridge (MIM “Ribbon

Cartridge” on page 300-41).

Al E
M
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Band Oiler Assembly

See Figure 11.

Removal

1.
2.

Set the printer power switch to O (Off).

Remove the ribbon cartridge (MIM “Ribbon
Cartridge” on page 300-41).

Remove the dot band (MIM "Dot Band
Removal and Installation” on page 300-6).

Loosen the two oiler assembly mounting
screws

. Remove the oiler assembly [} from the

print mechanism.

Installation

1.

Install the oiler assembly on the print
mechanism but do not tighten the two
mounting screws [}

. Install the dot band, but do not install the dot

band cover (MIM “"Dot Band Removal and
installation” on page 300-6). Ensure that the
band release lever is toward the front of the
printer.

Ensure that the band oiler assembly is loose
enough so that the magnets on the assembly
will pull the assembly to the dot band.

4.

5.
6.

Tighten the two oiler mounting screws
without moving the position of the oiler
assembly.

Install the band cover.

Install the ribbon cartridge (MIM “Ribbon
Cartridge” on page 300-41).

Adjustment

1.
2.

Set the printer power switch to O (Off).

Remove the ribbon cartridge (MIM “Ribbon
Cartridge” on page 300-41).

3. Remove the dot band cover.

. Loosen the two oiler assembly mounting

screws [Y

. Ensure that the band oiler assembly is loose

enough so that the magnets on the assembly
will pull the assembly to the dot band.

. Tighten the two screws without moving the

position of the oiler assembly.

Note: The oiler assembly should not deflect
the dot band, but the chevrons should
slightly deflect outward as they pass the pad
on the oiler.

Install the band cover.

8. Install the ribbon cartridge (MIM “Ribbon

Cartridge™ on page 300-41).

W >

S
¥:7\\ .............................. e e e

Figure 11. Band Oiler Assembly, Right Side View
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Band Cover Switch Installation

. 1. Install the switch in the print casting.
See Figure 12.
2. Connect the covr switch connector [J .

Removal 3. Install the cable in the clamp Y.
1. Set the printer power switch to O {Off). 4. Install the cover switch.
2. Remove the ribbon cartridge (MIM “Ribbon 5. Install the dot band (MIM “Dot Band
Cartridge” on page 300-41). Removal and Installation” on page 300-6).
3. Grasp the dot band cover on both ends and ~ 6. Install the ribbon cartridge (MIM “Ribbon

lift and remove it. Cartridge” on page 300-41).

4. Remove the cable from the clamp Y and
disconnect the covr switch connector [J.

5. Remove the dot band (MIM “Dot Band
Removal and Installation” on page 300-6).

6. Firmly grasp the switch then lift and remove
it from the print casting.

£

e
R

..

e

Figure 12. Band Cover Switch
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Band Drive Motor Filter (Early
Models Only)

See Figure 13.

Note: If the motor filter is bad, the motor
assembly (without filter) must be replaced.

Removal

1. Set the printer power switch to O (Off) and
disconnect the power cord from the
electrical outlet.

2. Place the print mechanism in the service
position (MIM “Print Mechanism (Service
Position)” on page 300-49).

3. Disconnect the filter cable [} .
4. Disconnect the two motor wires [J.

5. Remove the band motor filter mounting
screw and remove the filter [.

Installation

. Install the filter onto the band drive motor.
2. Connect the filter cable connector .

. Connect the two motor wires .

Note: The red lead must be connected to
the red terminal and the blue fead is
connected to the black terminal. Damage to
the motor assembly will occur if the leads
are connected incorrectly.

. Install the print mechanism (MIM “Print

Mechanism (Service Position)” on
page 300-49).

. Connect the power cord to the electrical

outlet.

Figure 13. Band Drive Motor Filter
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Band Drive Motor

See Figure 14.

Removal

1.

Set the printer power switch to O (Off) and
disconnect the power cord from the
electrical outlet.

. Place the print mechanism in the service

position (MIM “Print Mechanism (Service
Position)” on page 300-48).

. Remove the ribbon drive idler assembly

mounting screws ﬂ and remove the
assembly and the drive belt .

. Remove the ribbon drive pulley B.

5. Disconnect the encoder cable connector [§.

6. Remove the motor filter - early models only
(MIM “Band Drive Motor Filter (Early Models
Only)” on page 300-10).

7. Remove the band drive motor mounting
screws [} and remove the motor assembly.

D -
= | kK
S

Figure 14. Band Drive Motor

Installation

— Important

If the gear assembly shows considerable
wear or use, replace all of the gears.
Lubricate the gears with IBM PN 29F0362
lubricant. If you replace all of the gears, use
the entire contents of the lubricant evenly on
all gear teeth and working surfaces.

1. Install the band drive motor assembly
(screws [} only).

2. Install the ribbon drive pulley .

3. Install the ribbon drive idler assembly and
the drive belt.

4. Install the motor filter - early models only
(MIM “Band Drive Motor Filter (Early Models
Only)" on page 300-10).

5. Connect the encoder cable connector [§.
Ensure that the red wire (+60 V) is
connected to the red terminal on the motor
encoder. If the encoder is connected
incorrectly, the motor will run backward.

Adjustment

1. Ensure that the idler screws [ are loose
and apply 570 grams (1.25 pounds) of
pressure to the lever of the assembly and
tighten the screws.

2. Install the print mechanism (MIM “Print
Mechanism (Service Position)” on
page 300-48).

3. Connect the power cord to the electrical
outlet.
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Pivot/Idier Rotor Assembly

See Figure 15.

Removal

1. Set the printer power switch to O (Off) and

disconnect the power cord from the
electrical outlet.

2. Remove the dot band (MIM “Dot Band
Removal and Installation” on page 300-6).

3. Place the print mechanism in the service
position (MIM "Print Mechanism (Service

4. Remove the tension spring .

5. Rotate the assembly 90° counterclockwise

and remove it from the casting.

Note: If you are replacing the pivot assembly,
remove and save the pivot shaft to use with
the new assembly.

Instailation

1.

Install the pivot assembly onto the casting
and turn the assembly until the lug E on
the idler assembly aligns with the lug on the
casting.

Position)™ on page 300-48). 2. Install the shaft [§ and the Cclip .

4. Remove the C-clip [} and remove the idler

3. Install the sprin .
rotor. pring m

4. Install the idler rotor and the C-clip [J.

Note: Ensure that the C-clip is installed as
shown below.

To Remove the Pivot Assembly
1. Move the band release lever to the

"opgrating" position (toward the front of the 5. Check "Band Idler Rotor Assembly
casting). Adjustment” on page 300-14.

2. Remove the upper C-clip [J from the pivot 6. Install the print mechanism (MIM “Print
shaft - Mechanism (Service Position)” on

3. Push the pivot shaft out of the pivot. page 300-48).

1 Clip Must Be
Bowed in This
Direction

Figure 15. Band Idler Rotor
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Band Tracking Adjustments

See Figure 16 on page 300-15.

Band Idler Rotor Assembly/Band
Support Adjustment

Adjustment

1.

Set the printer power switch to O (Off) and
disconnect the power cord from the elec-
trical outlet.

. Place the print mechanism in the service

position (MIM “Print Mechanism (Service
Position)” on page 300-48).

Determine if you have a Linac hammer unit
or Clicking hammer unit. See diagram
below.

. Ensure that the band cover and ribbon

sensors are connected.

. Loosen the seven band support screws ﬂ

and move the band support to its lowest
position (Linac hammer only).

6. Install the operator panel and print band.

Connect the power cord to the electrical
outlet and set the printer power switch to |
(On).

8.
9.

10.

1.

12.

13.

14.

Loosen the eccentric nut screw [J.

Run Test 91. CAUTION:
Keep hands away from the band when
running TEST 91.

To run Test 91, press and hold the Test key;
then press and release the ‘9’ key and then
the ‘1’ key. Release the Test key. Press the
‘0' key to set the 60 volts to on and then
press 2" key to run the band motor.

Press the Quit key when you want to stop
the test.

With the band running, adjust the eccentric
nut [ counter clockwise until the band
rises from the idler rotor flange.

Slowly adjust the eccentric nut clockwise
until the band is just touching the flange.
Note the position of the mark on the eccen-
tric nut and move the nut 30 degrees or 1/12
turn clockwise.

With the band still running, (Linac hammer
only) move the band support up until the
center third of the support is touching the
bottom of the band. Tighten the seven
screws starting in the middie, alternating
from side to side.

Run Test 83 to check the adjustment. The
top line should be straight, lines following
the top line may be slightly uneven.

Restore the printer to normal operating con-
dition.

Linac (Early Level) Hammer Unit

Clicking (Late Level) Hammaer Unit
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Idler Rotor

12:00

ange

Y,
\

&

Marked Side

Marked Short Side
of the Idler Rotor
Eccentric Nut

/

Hold Band Rigidly Here

stment

Figure 16. Band Tracking Adju
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Dot Band Sensor

See Figure 17.

Removal

1. Set the printer power switch to O (Off) and
disconnect the power cord from the
electrical outlet.

2. Remove the dot band (MIM “Dot Band
Removal and Installation” on page 300-6).

3. Disconnect the band sensor connector Y.

4. Remove the band sensor mounting screw
and remove the band sensor

Installation

1. Install the dot band sensor [ to the print
casting.

2. Connect the band sensor connector Y.

3. Install the dot band (MIM “Dot Band
Removal and Installation” on page 300-6).

4. Connect the power cord to the electrical
outlet.

lfﬂ\ U -}

Figure 17. Dot Band Sensor

Adjustment

Band tracking must be correct.

1.

Loosen the sensor mounting screw and
place the sensor so that the right edge of the
sensor is parallel to the scribed line on the
casting mounting pad and tighten the screw.

. Install ribbon and paper and set the forms

thickness lever to “B."”

Run Test 86; if the two dot columns are not
of uniform print density as shown below,
pivot the sensor in small increments.

Note: If none of the three patterns appear,
move the sensor around until one of the patterns
appear and go to step 3.

Distance Between Stop
And Front Edge Of Sensor

Left Hand

Sensor Stop~~
(

e IS==
Band Ti
and Travel / Print Band
M
Band Sensor \Scribed Line"

Right Hand
Sensor Stop

On Casting Pad
Mounting Screw/

N\

Pivot Pin

Sensor Too Far Sensor Too Far
To Left To Right

Correct Position
For Sensor
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Band Drive Rotor Assembly

See Figure 18.

Removal

1. Set the printer power switch to O (Off) and
disconnect the power cord from the
electrical outlet.

2. Remove the band drive motor (MIM “Band
Drive Motor™ on page 300-11). Do not
remove the motor filter - early models only.

3. Loosen the drive rotor gear [¥.
4. Remove the key [l from the shaft.
5. Remove the drive rotor [§.

e

@C;y. v
=

o

Figure 18. Band Drive Rotor Assembly

Installation

1.

Instail the band drive rotor onto the
casting.

Install the key [i] onto the drive rotor shaft.

Install the drive rotor gear [J. There should
be no end play in the band drive shaft.

. Install the band drive motor (MIM “Band

Drive Motor™ on page 300-11).

Adjustment

1.

Ensure that the ribbon drive idler screws [}
are loose and apply 570 grams (1.25 pounds)
of pressure to the lever of the assembly and
tighten the screws.

2. Check MIM “Band Tracking Adjustments™ on

page 300-14 and “Adjustment” on
page 300-16.

3. Instali the print mechanism (MIM “Print

Mechanism (Service Position)” on
page 300-48).
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Band Drive Service Check

Warning: Do not install the dot band upside down (with the slots at the top and the color band on the
bottom edge) or inside out {(with the chevrons pointing to the right). if it is installed incorrectly, the dot
band will be damaged when the printer power is restored. Ensure that the dot band is aligned
correctly before putting it on the band drive and idler rotors. Use only 70% (minimum) isopropyl
alcohol when cleaning the dot band. Do not use any other cleaner on the dot band.

Read through the following checks. You may want to change the order of some steps or to do only
specific ones, based on the Printer failure symptom. However, ensure that the band drive is working
correctly before ending the service call.

1. Remove the dot band (MIM "Dot Band Removal and Installation” on page 300-6).

2. Inspect the lower edge of the band for cracks. Ensure that the band is not bent or rolied over at
the bottom.

3. Inspect the following areas of the band drive mechanism. Ensure that all parts are clean (no paper
dust, ink, or ribbon contamination).

Note: It is the customer’s responsibility to clean the dot band, sensor slot, rotors, and oiler.
The dot band:

a. Place a clean, dry cloth in one hand and lay a section of the dot band on the cloth.

b. Use 70% (minimum) Isopropyl alcohol and the brush supplied with the printer to clean the dot
band. Put a few drops of the alcohol to the slots and brush them until clean.

c. Rotate the dot band carefully and repeat the preceding step until all slots are clean.

d. Hold the dot band to a light source and inspect the slots. Ensure that there is no dirt in any
slots.

e. When the entire band is clean, carefully remove any excess alcohol with a clean, dry cloth.

The band shield:
a. Clean the shield with alcohol until it is free of ink and dirt; then dry it off.
The band oller:

a. Wash the cleaning brush with alcohol until it is free of ink and dirt; then dry it off.
b. Use the brush to clean any ink and paper dust off the oiler.

The paper shield:

a. Fold a lint-free cloth and soak it with 70% (minimum) isopropyl alcohol.
b. Wrap the cloth around the cleaning brush and clean between the paper shield surface and the
print hammers.

The band drive and band idler rotors:

a. Clean the rotors with a cloth moistened with Isopropyl alcohol until all build-up is removed.
b. Dry off the rotors with a clean, dry cloth.

The dot band sensor:

a. Fold a clean, dry cloth and dampen with 70% (minimum) isopropyl alcohol.

b. Insert cloth into dot band sensor gap and move cloth backward and forward carefully to
remove any ink, ribbon contamination, and paper dust.

c. Use a clean, dry cloth to remove any remaining dust.

d. Visually check the sensor to ensure that it is clean.

4. Check that the bearing that holds the shaft is not worn. To do this, remove the drive rotor
(MIM “Band Drive Rotor Assembly” on page 300-17). Turn the drive shaft and ensure that there is
no play in the shaft. Also, verify that the bearing within which the shaft turns is not defective. The
bearing should turn smoothly.
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Check that the idler rotor rotates freely on the shaft. If it does not, replace the pivot/idier rotor
assembly (MIM “Pivot/ldier Rotor Assembly” on page 300-12).

6. Check that the drive rotor rotates without binds. if it does not, replace the drive rotor assembly.
7. Install the dot band (MIM “Dot Band Removal and Installation” on page 300-6), but not the band

10.

11.

12.

13.

cover.

Check the band release lever to see that it is not binding. If this lever is binding, the amount of
tension on the band decreases and the band will slip.

. Check that the paper shield closes and latches correctly. If it does not, check the ribbon path for

obstructions. Obstructions here can also bind the band.

Check the band oiler adjustment (MIM “Band Oiler Assembly” on page 300-8). Turn the drive rotor
counterciockwise and observe each dot as it passes the oiler assembly. As the chevrons move
across the oiler assembly, each dot should slightly deflect outward. Worn anvils or a worn oiter
wick could be the problem if no deflection occurs. Replace defective parts.

Excessive noise as the band passes the hammer unit or during printing of a heavy pattern
indicates a lack of oil on the band. If this seems to be the problem, remove the oiler (MIM “Band
Oiler Assembly" on page 300-8). Remove the two screws from the back of the oiler and inspect
the wick. If it is extremely white, then it has dried out and the oiler assembly should be replaced.
Excessive noise may also be caused by a mechanically bad hammer dragging on the dot band.

Check the ribbon drive belt under the print casting for wear or missing teeth. If the belt is
defective, replace it. If the belt is in good condition, check the tension adjustment {MIM “Ribbon
Drive Belt” on page 300-42).

If your problem remains after making these checks, see MAP 300, which has information about
specific print quality problems.
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330 Forms Drive

Forms Drive Theory of Operation

Aqtoload Clutch De

Primary forms movement is supplied by pin-feed tractors, located above the
print line. A stepper motor drives the tractors by the forms drive belt. The rolis
on the drive roll shaft and the pressure roll shaft apply a small amount of
tension to the forms. An autoload feature lets forms to be easily inserted and
moved to a position above the print line.

scription
This clutch is mounted on the end of the forms drive roll shaft. It controls forms
loading during an autoload operation.

Autoload Operation: Forms can be automatically loaded into the printer when
the forms thickness lever is all the way to the rear and the pressure roli lever is
to the rear. With the platen in this position (all the way to the rear), the upper
end of the autoload lever activates the platen switch. The other end of the
autoload lever pushes the autoload coupling against the autoload drive rotor.
Now the autoload clutch is engaged.

Insertion of forms into the forms guide operates the EOF switch and starts the
forms motor. The forms drive belt turns the autoload drive rotor that is
engaged with the coupling. The coupling drives a screwpin that is screwed into
the forms drive shaft. The rolls on the drive shaft move the forms upward until
the top edge of the form is above the print line. The forms motor stops. The
forms are ready to be loaded into the tractors. Once the forms thickness lever
is moved forward to the print position, the autoload clutch disengages and
forward forms movement is supplied by the tractors.

Normal Printing: With the clutch in the normal printing (disengaged) position,
the pin feed tractors drive the forms, and the forms turn the drive roil shaft.
The autoload clutch is not operative and does not affect the forms movement.

Reverse Forms Feeding: The forms drive motor is bi-directional. When it
operates in the reverse direction, a one-way-clutch in the autoload drive rotor
turns the drive roll shaft in the reverse direction. The drive rolls move the
forms downward. Therefore, the forms can be restored to the first print line
after the last printed form is removed.
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Autoload Clutch

See Figure 19.

Removal

1.
2.

3.

Set the printer power switch to O (Off).

Remove the ribbon cartridge (MIM “Ribbon
Cartridge™ on page 300-42).

Remove the dot band (MIM “Dot Band
Removal and Instailation™ on page 300-6).

. Remove the forms drive safety cover

(MIM “Transport Assembly, Part 1" on
page 800-5) from the right side of printer.

Loosen the idler assembly screw [[J, and
remove the autoload clutch drive belt [} .

Remove the clutch lever mounting screw ﬂ
and the clutch lever.

Remove the screwpin in the slot of the
autoload coupling.

Remove the coupling and the coil spring
from the shaft.

Remove the C-clip ] and the washer
behind it. Slide the autoload drive rotor
assembly [ from the shaft.

Figure 19. Autoload Clutch

Installation

1.

tnstall the drive rotor assembly on the
shaft and install the washer and the
c-clip [}

Install the coil spring and the coupling ﬂ on
the shaft. Install the screwpin |q.

_ Install the clutch lever with screw E.

Ensure that the top of the clutch lever is to
the left of the platen switch actuating lever,
as viewed from the front of the printer.

install the belt and position the idier
assembly to hold the belt in place.

. Adjust the idier puliey up or down so that

204 grams of force deflects the center of the
drive belt 2.0 to 2.5 mm (0.079 in. to 0.098 in.)
as shown in “Autoload Clutch and Forms
Drive Belts™ on page 300-28.

Turn the forms knob several times; then
check the belt tension. Adjust if necessary.

. Install the forms drive safety cover.
. Install the dot band (see “Dot Band Removal

and Installation™ on page 300-6).

install the ribbon cartridge (MIM "Ribbon
Cartridge” on page 300-42).
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Tractor Assembly Installation
. Note: If you are not installing a new assembly,
See Figure 20. start with step 1. If you are installing a new
tractor assembly, remove the right latch
Removal assembly C-clip ] and move the assembly to

the left. Also install the forms knob [ to the

1. Remove forms from the tractor assembly. tractor assembly

2. Set the printer power switch to O (Of). 1. Place the tractor assembly into the

3. Press both latch levers ﬂ up and pivot the side-frame and install the bearing plate with
tractor assembly toward the front of the the two screws [§.
printer (Figure 20) 2. Move the latch assembly @ to the right and
4. Remove the forms drive safety cover [§ install C-clip [].

(“Transport Assembly, Part 1" on

page 800-5) from the right side of printer. 3. Latch the tractor assembly in place.

E-N

. Install the forms and autoload clutch drive
belts. .

5. Adjust the forms drive motor up or down so
that 408 grams of force deflects the center of
the forms drive belt 2.0 to 2.5 mm

5. Loosen the idler assembly screw [J. and
remove the autoload clutch drive belt.

6. Loosen the forms drive motor mounting
) screws and remove the forms drive belt.

7. Remove C-clip [} (0.079 in. to 0.098 in.).
8. Move right latch assembly [d to the left. 6. Adjust the idler pulley [J so that :
. | 204 grams of force deflects the center of the Wi
9. R'e;rtr;ove two screws from the left bearing autoload clutch belt 2.0 16 2.5 mm
pate. (0.079 in. to 0.088 in.).
1o. rséﬁz\rgeitt?ocrtr\o't-haesziedzglrg:r?ethe right and 7. Turn the forms knob several times; then
; check the belt tension. Readjust if
Note: If you are replacing the tractor assembiy .necessary.
with a new assembly, remove the forms knob 8. Install the forms drive safety cover.

B

Center of Belt

Figure 20. Tractor Assembly
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Tractor

See Figure 21.

Removal
1. Set the printer power switch to O (Off).

2. Remove the guides [ by unsnapping them
from the support shaft.

3. Remove the four C-clips [J.

4. Remove the spline head screw, washer, and
lock-washer [J.

5. Remove the horizontal knob screw, washer,
and lock-washer [} .

6. Press both latch levers ﬂ up and pivot the
tractor assembly toward the front of the
printer (Figure 21).

7. Remove the horizontal knob by turning it
counterclockwise until it is free from the
support shaft.

8. Pull the forms knob [ to the right just
enough so that the left end of the spline
shaft clears the bearing plate m

Note: The blue portion of the latch assembly
ﬂ is spring loaded and will come apart
when performing the next step. Securing the
latch to the housing with tape will help when
re-assembling the tractor assembly.

9. Carefully hold and slide the latch assembly
off the shafts.

10.

Slide the tractors ([ and [[]) off the shafts.

Installation

1.

Align the timing mark on the tractor drive
gear with the mark on the tractor housing
(both tractors).

Note: The timing mark on both tractor drive
gears must line up on the same groove of
the spline shaft.

Install the tractor(s) onto the spline and
support shafls.

. Install the latch assembly [§ and horizontal

knob onto the spline and support shafts.
(Install the horizontal knob onto the support
shaft by turning it clockwise.)

Install the horizontal knob screw, washer,
and lock-washer.

Install the left end of the spline shaft into the
bearing [l]. (Ensure that the right bearing is
correctly seated in the side-frame.)

. Install the spline head screw, washer, and

lock-washer [J.

. Ensure that the tractors are positioned as

shown.

8. Install the four C-clips .

[7«]

Spline Shaft

. Install the paper guides m onto the spline

and support shafts by snapping them in
place.

Figure 21. Tractor

Support Shaft
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Forms Drive Roll Shaft

See Figure 22 on page 300-25.

Note: If you are replacing this shaft assembly
because of drive roll wear, inspect the pressure
rolls for wear, and also replace the pressure roll
shaft assembly if necessary.

Removal

10.

11.

12.

1. Remove the forms from the printer.

2. Set the printer power switch to O (Off).

3.

4. Remove the ribbon cartridge (MIM “Ribbon

Disconnect the power cord from the outlet.

Cartridge” on page 300-41).

Remove the dot band (MIM "Dot Band
Removal and Installation” on page 300-6).

Remove the top cover (MIM “Top Cover” on
page 300-3).

. Remove the power cover (MIM “Power

Cover” on page 300-4).

Place the print mechanism in the service
position (MIM “Print Mechanism (Service
Position)” on page 300-48).

Remove the autoload clutch (MIM “Autoload
Clutch” on page 300-21).

Remove the screw [§ which holds the
yoke [J located at the left side-frame and
remove the yoke.

Remove the bearing plate assembly
mounting screws

Slide the drive roll shaft to the right.

13.

14.

Remove the bearing plate assembly by
removing the screw [] and washers from
the end of the shaft.

Slide the shaft to the left so that right end of
the shaft clears the side-frame; then pull it
out from the right.

Installation

1.

Insert the left end of the shaft through the
left side-frame of the transport assembly.

Move the shaft to the right so that the right
bearing goes through its hole in the
side-frame.

Install the bearing plate assembly with
screw [J and washers on the left end of the
shaft. Ensure that the bearing is in the
side-frame.

Slide the shaft to the left, place the bearing
assembly into the left side-frame, and install
the two mounting screws [§.

5. Install the yoke [J with the mounting screw.
6. Install the autoload clutch (MIM “Autoload

10.

1.

Clutch” on page 300-21 through step 5).

Install the print mechanism (MIM “Print
Mechanism {Service Position)” on
page 300-48).

Install the power cover (MIM "Power Cover”
on page 300-4).

Install the top cover (MIM “Top Cover” on
page 300-3).

Install the dot band (MIM “Dot Band
Removal and Installation” on page 300-6).

Install the ribbon cartridge (MIM “Ribbon
Cartridge” on page 300-41).
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Left-Side View

Forms Drive
Roll Shaft

Figure 22. Forms Drive Roll Shaft
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Forms Pressure Roll Shaft

See Figure 23 on page 300-27.

Removal

AN~

10.

1.

12.

Remove the forms from the printer.
Set the printer power switch to O (Off).
Disconnect the power cord from the outiet.

Remove the ribbon cartridge (MIM “Ribbon
Cartridge™ on page 300-41).

Remove the dot band (MIM “Dot Band
Removal and Instaliation” on page 300-6).

. Place the print mechanism in the service

position (MIM “Print Mechanism (Service
Position)” on page 300-48).

Remove the autoload clutch (MIM “Autoload
Clutech” on page 300-21).

Loosen the setscrew ] and remove the sam
sensor

Remove the pressure roll handle screw [,
and remove the handle.

Loosen the setscrew and remove the collar
from the right end of forms pressure roll
shaft.

Remove the two cams [J from the shaft.

Note: The cams are not the same. The cam
with the leg is on the left.

Slide the shaft to the right and lift it from the
printer.

Installation

1.

Instalf the shaft into the side-frames.

Note: Ensure that the springs [ are on the
front side of the shaft.

2. Install the two cams [}.
3. Install the pressure roll handle to the shaft

assembly.

Install collar on the right side of the shaft so
there is 0.2 mm to 0.3 mm (0.008 in. to

0.012 in.) between the cam [} and the
side-frame.

. Install the JaMm sensor on the front guide

plate.

Note: Adjust the sensor so that the rotor is
centered in the sensor slot and the rotor
turns freely. Ensure that the springs are
correctly positioned.

Install the autoload clutch (MIM *Autoload
Clutch” on page 300-21).

. Install the print mechanism (MIM “Print

Mechanism (Service Position)” on
page 300-48).

. Install the dot band (MIM “Dot Band

Removal and Installation” on page 300-6).

. Install the ribbon cartridge (MIM "Ribbon

Cartridge” on page 300-41).
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Figure 23. Pressure Roll Shaft

Detail A
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Autoload Clutch and Forms Drive
Belts

See Figure 24.

Removal

1.
2.
3.

Set the printer power switch to O (Off).
Open the top access cover.

Remove the forms drive safety cover
(MIM “Transport Assembly, Part 1" on
page 800-5) from the right side of printer.

. Loosen the idler pulley screw [J and

remove the autoload clutch drive beit.

If you want to remove the forms drive belt,
loosen the forms drive motor mounting
screws and remove the forms drive belt.

Installation

1.

Install the forms and autoload clutch drive
belts.

. Adjust the forms drive motor up or down so

that 408 grams of force deflects the center of
the forms drive belt 2.0 to 2.5 mm
{0.079 in. to 0.098 in.).

Adjust the idler pulley Y so that

204 grams of force deflects the center of the
autoload clutch belt 2.0 to 2.5 mm (0.079 in.
to 0.098 in.).

4.

5.

Turn the forms knob several times; then
check the belt tension. Adjust if necessary.

Install the forms drive safety cover
(MIM “Transport Assembly, Part 1" on
page 800-5).

Adjustment

1.
2.
3.

Set the printer power switch to O (Off).
Open the access cover.

Remove the forms drive safety cover
(MIM “Transport Assembly, Part 1" on
page 800-5) from the right side of printer -
(remove the bottom screw only).

Adjust the forms drive motor up or down so
that 408 grams of force deflects the center of
the forms drive belt 2.0 to 2.5 mm

(0.079 in. to 0.098 in.).

. Adjust the idler pulley B so that

204 grams of force deflects the center of the
autoload clutch belt 2.0 to 2.5 mm
(0.079 in. to 0.098 in.).

Note: Adjust the forms drive belt first.

Turn the forms knob several times; then
check the belt tension. Adjust if necessary.

. Install the forms drive safety cover.

Drive Belt

/
Autoload Clutch

h Drive
Belt

Figure 24. Forms Drive Belt
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Frame Assembly

See Figure 25.

Removal

1.

10.

Figure 25.

Set the printer power switch to O (Off), and
disconnect the power cord from the
electrical outlet.

Remove the power cover (MIM “Power
Cover” on page 300-4).

Remove the print mechanism (MIM “Print
Mechanism (Removal)” on page 300-50).

. Disconnect the PLAT cable connector located

on the right side of the frame.

Disconnect the forms drive motor cable and
ground wire from the right side of the
side-frame.

If necessary, remove the forms drive motor
(MIM “Forms Drive Motor” on page 300-32).

Remove all ground straps from the left
side-frame.

. Disconnect the eoF and JaM sensors and

remove them from the cable clamp.

Remove the four frame assembly mounting
screws and the shock mounts and remove
the frame.

If necessary, remove the tractor assembly
(see “Tractor Assembly” on page 300-22).

Frame Assembly

installation

1.

[o2]

Position the frame assembly in the bottom
cover.

install the four frame shock mounts and the
mounting screws.

. Connect the EOF and seNs sensors and install

the cables in the cable clamp.

. Connect all ground straps to the left

side-frame.

. Install the forms drive motor.
. Connect the forms drive motor cable.

7. Install the ground wire to the right side of the

10.

1.

12.

side-frame.

. Connect the PLAT and RiB cable connectors

located on the right side of the frame.

. Install the print mechanism (MIM “Print

Mechanism (Removal)” on page 300-50).

Install the power cover (MIM “Power Cover”
on page 300-4).

Install the top cover (MIM “Top Cover” on
page 300-3).

Connect the power cord to the back of the
printer.
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Rear Forms Guide Plate Installation

. 1. Position the forms guide plate ﬂ in the
See Figure 26. frame assembly.
Removal 2. Install the four guide plate mounting screws.

) . 3. Install the forms drive roll shaft (MIM “Forms
1. Set the printer power switch to O (Off), and . "
disconnect the power cord from the Drive Roll Shaft” on page 300-24).
electrical outlet. 4, Install the frame assembly (MIM “Frame

2. Remove the frame assembly (MIM “Frame Assembly” on page 300-29).

Assembly” on page 300-29). 5. Install the print mechanism (MIM “Print

3. Remove the forms drive roll shaft Mechanism (Removal)” on page 300-51).

(MIM “Forms Drive Roll Shaft” on 6. Connect the power cord to the back of the
page 300-24). printer.

4. Remove the four rear forms guide plate
mounting screws.

5. Remove the plate ﬂ through the bottom of
the frame.

Figure 26. Rear Forms Guide Plate
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Front Forms Guide Plate

See Figure 27.

Removal

1.

Set the printer power switch to O (Off), and
disconnect the power cord from the
electrical outlet.

. Remove the frame assembly (MIM “Frame

Assembly” on page 300-29).

. Remove the forms pressure roll shaft

(“Forms Pressure Roll Shaft” on
page 300-26).

. Remove the four front plate mounting

SCrews.

. Remove the plate ﬂ through the bottom of

the frame.

Installation

1.

Position the forms guide plate [Y in the
frame assembly.

2. Install the four guide plate mounting screws.

3. Install the forms pressure roll shaft ("Forms

Pressure Roll Shaft” on page 300-26).

Note: Ensure that the Pressure roll shaft
springs are positioned correctly.

. Install the frame assembly (MIM “Frame

Assembly” on page 300-29).

Install the print mechanism (MIM “Print
Mechanism (Removal)” on page 300-50).

Connect the power cord to the back of the
printer.

Figure 27. Front Forms Guide Plate
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Forms Drive Motor

See Figure 28.

Removal
1. Set the printer power switch to O (Off).

. Remove forms from the printer.

. Remove the top cover (MIM “Top Cover” on
page 300-3).

. Remove the power cover (MIM “Power
Cover” on page 300-4).

. Remove the forms drive safety cover
(MIM “Transport Assembly, Part 1" on
page 800-5) from the right side of printer.

. Disconnect the forms motor cable connector.

. Remove the autoload and forms drive belts
{MIM “Autoload Clutch and Forms Drive
Beits” on page 300-28).

. Loosen the setscrew on motor pulley ,
and slide the pulley from the motor shatft.

. Remove the forms motor mounting screws
. and remove the motor.

Installation

1.

AT

10.

Install the motor on the side-frame with the
screws [J (do not tighten).

Install motor pulley [} onto the motor shaft.
Tighten the setscrew on the motor pulley.
Connect the motor cable connector.

Install and adjust the autoload clutch and
forms drive belts (MIM “Autoload Clutch and
Forms Drive Belts” on page 300-28).

Turn the forms knob several times; then
check the belt tension. Adjust if necessary.

Turn the forms advance knob several times
to ensure that the belt tracks in the center of
the pulley. [f it does not, move the pulley left
or right.

. Install the forms drive safety cover.
. Install the power cover (MIM "Power Cover”

on page 300-4).

Install the top cover (MIM “Top Cover” on
page 300-3).

Figure 28. Forms Drive Motor
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EOF Sensor

See Figure 29.

Removal
1. Set the printer power switch to O (Off).

2. Place the print mechanism in the service
position (MIM “Print Mechanism (Service
Position)" on page 300-48).

3. Remove the eoF sensor by pulling it from its

housing.

Note: The sensor snaps in and out of the
housing.

4. Disconnect the connector from the sensor.

Figure 29. EOF Sensor

Installation
1. Connect the connector to the sensor.
2. Install the EOF sensor in its housings.

Note: The sensor snaps in and out of the
housing.

3. Install print mechanism {MIM “Print
Mechanism (Service Position)” on
page 300-48).

4. Set the power switch to | (On), and test the
printer.

EQF Sensor
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Jam Sensor Installation

i 1. Connect the cable connector to the sensor.
See Figure 30. )
2. Install the JaM sensor in its housing.

Removal Note: The sensor snaps in and out of the

1. Set the printer power switch to O (Off). housing.

2. Place the print mechanism in the service 3. Close the forms pressure roll shaft.

position (MIM “Print Mechanism (Service 4. Install print mechanism (MIM “Print
Position)” on page 300-48). Mechanism (Service Position)” on
page 300-48).

3. Remove the JaM sensor by pushing down on
the sensor (not the housing). 5. Set the printer power switch to | (On), and
test the printer.

Note: The sensor shaps in and out of the
housing. To remove the housing, loosen the
mounting setscrew and remove it from the
front guide plate.

4. Disconnect the cable connector from the
sensor assembly.

o

% Jam Sensor

Detail A

Figure 30. Jam Sensor
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Upper Forms Guide
See Figure 31.

Removal
1. Set the printer power switch to O (Off).

2. Remove the top cover (MIM “Top Cover” on
page 300-3).

3. Remove the forms guide mounting screws

4. Remove the guide.

Flush Here

Installation

1. Install the guide on the top cover with
screws B}

2. Ensure that the support [ on the rear of
the guide is flush with the rear edge [ of
the top cover.

3. Install the top cover on the printer

4. Check for correct clearance [i], and for any
obstructions between the forms guides that
are attached to the top and power covers.

Note: If the clearance is not correct, replace the
upper forms guide. It may be necessary to
replace both guides.

23 mm - 32 mm (0.9 in. - 1.25 in.)m

Figure 31. Upper Forms Guide

[Epp—— BT
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Forms Feeding Service Check
See Figure 32 on page 300-37.

The three possible areas of forms feeding problems in the printer are:

Autoload Mechanism

Autoload mechanism
Tractor assembly
Stacker area.

If forms fail to load in an autoload operation, perform the following general
checks:

1.

With no forms loaded in the printer, set the printer power switch to O (Off),
and turn the forms advance knob several times. The knob should turn
easily.

. Visually check that there are no obstructions in the forms path by looking

down between the forms guide and the platen.

. Visually check the condition of the autoload clutch belt belt m (missing

teeth, frayed or stretched belt) and the belt tension adjustment
(MIM “Autoload Clutch and Forms Drive Beits” on page 300-28).

. With the forms thickness lever ﬂ toward the front of the printer (platen

closed), power on, and let the printer to complete the POST. The printer
should detect an “end of forms” condition and the status code should be 01.

. Move the forms thickness lever ? all the way to the rear of the printer

(platen open) and check that the form feed pressure rolls are closed and

against the form drive rolls.

. Insert the forms up into the forms chute to start the autoload operation.

Ensure that the forms operate the EOF sensor lever.

Forms Motor Fails to Start: If the forms motor fails to start when you insert
forms into the forms chute, check the following:

1.

2.

3.

The forms operate the EOF lever (look down the forms path below the print
area).

The forms thickness lever is open {toward the rear of the printer), and
the form pressure roll lever is closed (toward the rear of the printer).

The platen switch adjustment is correct (MIM “Platen Switch” on
page 300-58).

Forms Motor Starts: If the forms motor starts, but forms do not move up to the
form tractor area, check the following:

1.

The condition of the forms drive belt {missing teeth, frayed or stretched
belt) and the belt tension adjustment (MIM “Autoload Clutch and Forms
Drive Belts” on page 300-28).

. That the forms rotor pulley and the forms knob and pulley [ are tight and

aligned correctly (see Figure 28 on page 300-32).

. The forms pressure rolls and feed rolls for wear and alignment. Check that

the tension springs ﬂ on either side of the pressure roll shaft hoid the
pressure rolls against the feed rolls when the pressure roll lever is
toward the rear of the printer.

. That the teeth on the autoioad clutch coupling ﬂ engage with the teeth on

the drive rotor ratchet. Also see “Print Mechanism Setscrew Adjustment”
on page 300-52.

. That the autoload clutch screwpin is in place and is driving the coupling

that is attached to the forms drive roll shaft. The form drive rotors should
be turning at this time.

300-36
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Forms Feeding Service Check (Continued)

T

Drive Wheel Ratchet
Platen

With Platen Closed Left Side View
L——1.00 mm + 0.50 mm

(0.039 in. £ 0.020 in.}

Figure 32. Forms Feeding Service Check - Autoload Assembly
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Forms Feeding Service Check (Continued)

See Figure 33.

Tractor Assembly

For torn forms, misled forms, or forms jams (SC=02 or 32), perform the following checks:

1.

Check that the forms thickness lever is set for the thickness of forms being used.

2. With forms loaded, set the power switch to O (Off), and turn the forms knob to ensure that the
forms feed easily from the supply box and that the box is correctly aligned.
3 Ensure that the forms motor pulley and the forms advance knob are tight on their shafts and that
the form drive belt is correctly adjusted.
4. Check that the forms are stacking correctly behind the printer. Forms that do not stack correctly
can cause jams in the printing area and the stacker area.
5. Check that the tractor assembly ﬂ is correctly latched and positioned and that the form guides
are correctly positioned behind the forms.
6. Check both the tractor pins ﬂ and tractor doors ﬂ for horizontal alignment and for signs of
“ wear. Check that the tractor doors B are held in place by spring tension and that the forms are
held firmly against the tractor guides.
7. Check for correct clearance { MIM “Upper Forms Guide™ on page 300-35) and for any obstructions
between the forms guides that are attached to the top and power covers.
8. Ensure that the tinsel is installed correctly.
| 9. Ensure that the power cover is in the groove and that all four mounting screws are tightened.
) 10. Check the form drive rolls and the form pressure rolls for alignment and wear.
WW 11. Check to see if the autoload drive rotor has disengaged from the coupling when the forms thick-
ness lever is moved forward (MIM “Print Mechanism Setscrew Adjustment” on page 300-52).
12 If the above checks are OK, check the platen to hammer gap adjustment (MIM “Platen Assembly

Adjustments” on page 300-56).

Figure 33. Forms Feed and Tractor Assembly
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Forms Feeding Service Check (Continued)

Stacker Assembly
See Figure 34.

Forms that do not stack correctly can back up and jam in the forms guides. Check the following:
1. Check that the tinsel is in place and installed correctly.

2. Check for proper stacker adjustment for the length and width forms you are using. See the IBM
4234 Printer Operating Instructions.

3. Check that the forms guide on the power cover and on the top cover are correctly positioned and
that there are no obstructions to the forms path in this area.

4. Check that the static ground wire is connected to the stacker tray and that the static eliminator is
in place and does not obstruct the forms path.

Upper Forms Guide

Static
Ground

Figure 34. Forms Feed and Stacker Assembly
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340 Ribbon Drive

Ribbon Drive Theory of Operation

The ribbon cartridge (see Figure 35) is a customer-replaceable item. The
ribbon is driven at an angle to spread the print line over a larger area of

ribbon. This helps to extend the life of the ribbon. The band motor controls the
ribbon movement.

Figure 35. Ribbon Cartridge
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Ribbon Cartridge

Note: For more detailed illustrations, see the
IBM 4234 Printer Operating Instructions located
inside the printer cover.

See Figure 36.

Removal

1. If the power switch is set to | (On), press the
Hold Print or Stop key.

2. Open the top access cover.

3. Move the forms thickness lever [}
completely toward the rear of the printer.

4. Uniatch the forms feed assembly [J and
push the assembly away from you toward
the rear of the printer.

5. Push the ends of the paper shield ﬂ toward
the rear of the printer.

6. Pull the two ribbon cartridge arms ﬂ out
slightly and lift them up.

7. Lift the ribbon cartridge out of the printer.

Note: Use a small amount of force to
unsnap the ribbon cartridge.

Installation

1.

Rotate the ribbon knob counterclockwise to
remove any slack in the ribbon.

. Align the inside edge of the ribbon cartridge

with the notched edge on the dot band cover
to fit into the printer.

. Press down on the ribbon cartridge and turn

the ribbon knob counterclockwise until the
cartridge snaps into place.

. Pull the two ribbon cartridge arms ] out

and down over their locking slots. The
ribbon arms latch in place at different
heights.

. Ensure that the ribbon lies between the dot

band and the paper shield and passes
through the slot in the ribbon sensor.

. Rotate the ribbon knob counterclockwise to

remove any slack in the ribbon.

. Pull the paper shield [d forward until it

snaps in place.

. Pull the forms feed assembly [J toward the

front of the printer until it latches in place.

. Move the forms thickness lever Y toward

the front of the printer.

. Close the front access cover.
. Press the Enable Print or Start key and test

the printer.

Ribbon Cartridge Left Side View

Figure 36. Ribbon Cartridge Removal
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Ribbon Drive Belt Installation
1. Install the drive belt.

2. Ensure that the idler screws [} are loose;
apply two pounds of pressure to the lever of

See Figure 37.

Removal the assembly and tighten the screws. (The
1. Set the printer power switch to O (Off) and ribbon drive shaft should turn smoothly in
disconnect the power cord from the one direction without the ribbon installed.)
electrical outlet. 3. Install the print mechanism (MIM “Print
2. Place the print mechanism in the service Mechanism (Service Position)” on
position (MIM “Print Mechanism (Service page 300-48).

Position)” on page 300-48).

3. Loosen the ribbon drive idler assembly
mounting screws ] and remove the drive
belt.

Figure 37. Ribbon Drive Belt
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Ribbon Drive Shaft

See Figure 38.

Removal

1. Set the printer power switch to O (Off) and
disconnect the power cord from the
electrical outlet.

2. Place the print mechanism in the service
position (MIM “Print Mechanism (Service
Position)” on page 300-48).

3. Loosen the ribbon drive idier assembly

mounting screws [J and remove the drive
beit.

4. Remove the drive shaft C-clip [J] and
remove the shaft and pulley.

Iinstallation
1. Install the drive shaft and pulley onto the

print casting and secure it with the
c-clip B.

2. Install the drive belt.
3. Ensure that the idler screws F are loose;

apply 570 grams {1.25 pounds) of pressure to
the lever of the assembly and tighten the
screws. (The ribbon drive shaft shouid turn
smoothly in one direction without the ribbon
installed.)

. Install the print mechanism (MIM "Print

Mechanism (Service Position)” on
page 300-48).

A

Figure 38. Ribbon Drive Shaft Assembly

Shaft Assembly
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Ribbon Weld Sensor
See Figure 39.

Removal

1. Set the printer power switch to O (Off) and
disconnect the power cord from the
electrical outlet.

2. Remove the ribbon cartridge (MIiM “Ribbon
Cartridge™ on page 300-41).

3. Remove the forms drive safety cover
(“Transport Assembly, Part 1” on
page 800-5).

Installation

1.

2.
3

4. Disconnect the ribbon weld sensor cable .

5. Remove the two sensor mounting
screws

6. Remove the sensor from the casting.

Install the sensor onto the casting with the
two mounting screws.

Connect the ribbon weld sensor cable [§.

Install the forms drive safety cover
(*Transport Assembly, Part 1" on

page 800-5).

Install the ribbon cartridge (MIM “Ribbon
Cartridge” on page 300-41).

Set the printer power switch to | (On) and
connect the power cord to the electrical
outlet.

Top View

A

Figure 39. Ribbon Weld Sensor
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Ribbon Service Check

If you are having print problems, check the
following before replacing the ribbon.

See Figure 40.

With power off:

1. Check the setting of the forms thickness
IeveJ ﬂ for the thickness of forms being
used.

2. Ensure that the ribbon is installed correctly
and is seated on the ribbon drive shaft.

3. Check the condition of the ribbon for wear
and the cartridge arms for proper position.
Turn the ribbon knob counterclockwise to
determine that the ribbon feeds smoothly
and easily.

4. Remove the dot band and inspect it for any
damage (bent chevron) that could affect the
condition of the ribbon.

With power on:

1. Install the dot band and set the printer power
switch to | (On).

After the POST completes:
2. Disconnect the signal cable.

3. Check that the paper shield [ is closed
and latched. If the shield does not close and
latch, there may be an obstruction in the
ribbon path.

4. Ensure that the band cover shield is installed
correctly and not damaged.

5. Check the forms thickness lever [§
adjustment for the thickness of the forms
being used. Ifthe lever is set for single-part
forms and you are using multiple-part forms,
the ribbon may be binding or dragging.

Figure 40. Ribbon Service Check
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350 Print Quality

Paper Shield
See Figure 41.

Removal
1. Remove all forms from the printer.
2. Set the printer power switch to O (Off).

3. Remove the top cover (MIM "Top Cover™ on
page 300-3). :

4. Remove the dot band (MIM “Dot Band
Removal and Installation” on page 300-6).

5. Place the print mechanism in the service
position (MiM “Print Mechanism (Service
Position)” on page 300-48).

6. Ensure that the forms thickness lever is in
the open position.

7. Remove the paper shield spacer ﬂ

8. Slide the paper shield [J to the right and
remove it.

Figure 41. Paper Shield

Installation
1. Install the paper shield [} and slide it to the
left.
2. Install the paper shield spacer [J.
3. Install the print mechanism (MIM “Print
Mechanism (Service Position)" on
page 300-48).
4. Install the power cover (MIM “Power Cover”
on page 300-4).
5. Install the top cover (MIM “Top Cover” on
page 300-3).
6. Install the dot band (MIM “Dot Band

Removal and Installation” on page 300-6).

Install the ribbon cartridge (MIM “Ribbon
Cartridge™ on page 300-41).

. Pivot the tractor assembly to the operating
position.

RN
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Print Mechanism (Service Position)
See Figure 42 on page 300-49.

Removal
1. Set the printer power switch to O (Off).
2. Remove the ribbon cartridge (MIM “Ribbon
Cartridge™ on page 300-41).
3. Remove the dot band (MIM “Dot Band
Removal and Installation™ on page 300-6).

4. Remove the operator panel (MIM “Operator
Panel” on page 500-4).

5. Remove the operator panel support plate
(MIM “(gg_erator Panel Support Plate™ on
page 500-7).

6. Remove the forms drive safety cover
(MIM “Transport Assembly, Part 1" on
page 800-5).

7. Disconnect the BanND and covr switch cable
connectors and .

8. Disconnect the ribbon sensor cable
connector .

9. Remove the three print mechanism mounting
screws

10. Lift the front of the print mechanism
approximately 8 cm (3 in.), and move the
mechanism toward you until the platen
assembly clears the side plates.

11. Continue to lift and turn the platen end of the
print mechanism toward you 90 degrees until
the platen is pointing up.

12. Place the two projections F of the casting
into the holes of the side plates.

Installation

1. To install the print mechanism, lift the
casting go that the projections clear the
holes ﬁ in the side plate.

2. Rotate the mechanism away from you 90
degrees until the platen faces the rear of the
printer.

3. Align the platen shaft with the platen
yoke and ensure that the autoload clutch

10.

1.

12.

13.

14.

15.

16.

switch lever

Insert the mechanism into the printer side
plates and lower it into position on the
mounting pads.

lever q is IOEted to the left of the platen
e

. Move the mechanism as far to the right as

possible and install the three screws [J.
Ensure that the print mechanism casting
touches the setscrew (MIM “Print
Mechanism Setscrew Adjustment” on
page 300-52).

. Check the print mechanism setscrew

adjustment (MIM “Print Mechanism Setscrew
Adjustment” on page 300-52).

Note: Ensure that the platen switch
operates correctly after the print mechanism
has been installed.

Move the forms thickness lever as you
observe the platen switch.

+ With the forms thickness lever moved
completely to the rear (platen open
position), the platen switch should be
closed.

» With the forms thickness lever in one of
the print positions, A through F, the

platen switch should be open. e

. If necessary, adjust the platen switch

{MIM “Platen Switch” on page 300-58).

. Connect thHibbon sensor cable

connector

Install the forms drive safety cover
{MIM “Transport Assembly, Part 1" on

page 800-5).
Connect the BAND and cov sensor cable
connectors ﬁAand .

Install the operator panel support plate
(MIM “Operator Panel Support Plate” on
page 500-7).

Install the operator panel (MIM “Operator
Panel” on page 500-4).

Install the dot band (MIM “Dot Band
Removal and installation” on page 300-6).

Install the ribbon cartridge (MIM "Ribbon
Cartridge” on page 300-41).

Set the printer power switch to | {On), and
test the printer.
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Left Side View

Figure 42. Print Mechanism Service Position
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Print Mechanism (Removal)

See Figure 43 on page 300-51.

Removal

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Remove the forms.

Set the printer power switch to Off (O), and
disconnect the power cord from the
electrical outlet.

Remove the ribbon cartridge (MIM “Ribbon
Cartridge” on page 300-41).

Remove the dot band (MIM “Dot Band
Removal and Installation” on page 300-6).

Remove the operator panel support plate
(MIM “Operator Panel Support Plate” on
page 500-7).

. Remove the forms drive safety cover

(MIM “Transport Assembly, Part 1” on
page 800-5).

Disconnect the BaND and covr switch cable
connectors Y} and .

Remove the metal plate [l over the
hammer cables.

Disconnect the six hammer connectors and
put the cables over the front edge of the
printer.

Remove all ground wires attached to the
print casting.

Disconnect the ribbon sensor cable
connector [ .

Remove the three print mechanism mounting
SCrews

Lift the front of the print mechanism
approximately 8 cm (3 in.), and move the
mechanism toward you until the platen
assembly clears the side plates.

Continue to lift and turn the platen end of the
print mechanism toward you 90 degrees until
the platen is pointing up.

Place the two projections of the casting -
into the holes [ of the side plates.

Disconnect the blower cable
connector (M1) [l

Disconnect the encoder cable connector B
and the band drive motor connector B .

Lift the print mechanism from the printer.

Installation

1.

2.

10.

1.

12.

Place the two projections of the casting
into the holes [§ of the side piates.

Connect the blower cable connector
oy @

Connect the encoder cable connector
and the band drive motor connector .

Align the platen shaft [ with the platen
yoke [l and ensure that the autoload clutch
lever B is located to the left of the platen
switch lever

insert the mechanism into the printer side
plates and fower it into position on the
mounting pads.

. Move the mechanism as far to the right as

possible and install the three screws
Ensure that the print mechanism casting
touches the setscrew (MIM “Print
Mechanism Setscrew Adjustment” on
page 300-52).

Check the print mechanism setscrew
adjustment (MIM “Print Mechanism Setscrew
Adjustment” on page 300-52).

Note: Ensure that the platen switch
operates correctly after the print mechanism
has been installed.

. Move the forms thickness lever as you

observe the platen switch.

= With the forms thickness lever moved
completely to the rear (platen open
position), the platen switch should be
closed.

* With the forms thickness lever in one of
the print positions, A through F, the
platen switch should be open.

If necessary, adjust the platen switch
(MIM “Platen Switch” on page 300-58).

Connect the six hammer connectors and
install the metal plate ] over the hammer
cables.

Connect the ribbon sensor cable
connector [{.

Install the forms drive safety cover
{MIM “Transport Assembly, Part 1” on
page 800-5).

. Connect the BaND and cov sensor cable

connectors [J and .

. Install the operator panel support plate

(MIM “Operator Panel Support Plate” on
page 500-7).

. Install all grounds that were attached to the

print casting.
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16. Install the operator panel 18. Install the ribbon cartridge (MIM “Ribbon
{MIM “Operator Panel” on page 500-4). Cartridge” on page 300-41).

17. Install the dot band (MIM “Dot Band 18. Connect the power cord to the electrical
Removal and Installation” on page 300-6) outlet.

and band cover.

Figure 43. Print Mechanism

300-51



300-52

Print Mechanism Setscrew
Adjustment

Note: This adjustment should only be made
after a new print mechanism or platen is
installed or rotated. If you change this
adjustment, put a couple drops of Loctite? or an
equivalent on the setscrew.

See Figure 44,

Adjustment

1.
2.

3

Set the printer power switch to O (Off).

Remove the ribbon cartridge (MIM “Ribbon
Cartridge™ on page 300-41).

Remove the dot band (MIM “Dot Band
Removal and Installation” on page 300-6).

Move the forms thickness lever forward to
close the platen.

Remove the forms drive safety cover.

. Loosen the three print mechanism mounting

SCrews.

While pushing the print mechanism to the
right, ensure that it is touching the

setscrew LY. Adjust the gap between the tip
of the autoload coupling ratchet and the tip
of the forms drive wheei ratchet for 1.00 mm
+ 0.50 mm (0.039 in. £ 0.020 in.).

¢ Trademark of the Loctite Corp.

10.
1.

12.

e Turn setscrew clockwise to increase the
gap or counterclockwise 1o decrease the
gap.

Note: If you cannot obtain this gap, check
the platen “end play.” There should be a
maximum of 0.15 mm (0.006 in.) gap
between the print mechanism and the plastic
bushing when the forms thickness lever is
completely forward (see the figure below).
Move the platen cam left or right to obtain
this gap.

Tighten the three print mechanism mounting
SCrews,

Check platen switch for correct operation
{MIM “Platen Switch” on page 300-58).

Install the forms drive safety cover.

Install the dot band (MIM “Dot Band
Removal and Installation™ on page 300-6).

Install the ribbon cartridge (MIM "Ribbon
Cartridge” on page 300-41).

Platen

With Platen Closed
(1.00 mm + 0.50 mm
{0.039 in. + 0.020 in.)

Figure 44. Print Mechanism Setscrew Adjustment
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Platen Drag Adjustment 6. Set the printer options to the following:
« Print Type Quality - NLQ

See Figure 45. « Characters per Inch (CPI) - 12

Adjustment o Maximum Print Position (MPP) - 158.
1. Ensure that the friction pad ﬂ and the 7. Set the forms thickness lever to position B.
adjusting screw B are free of dust, oil, 8. Run test 95, 700-17, using character C8.

grease, and other lubricants. Print a full page.

2. Loosen the locknut. 9. If the form's thickness lever does not move,

3. Turn screw B clockwise until the tip the adjustment is complete. If the forms
touches the friction pad, then turn the screw thickness lever moves, turn the adjusting
an additional 1/4 of a turn. screw in increments of 1/8 turn (clockwise)
, until the lever stays at position B when a full
4. Tighten the locknut. page prints.
5. Record the present settings of the following
printer options: important -
* Print Type Quality Set the printer options to the settings that
+ Characters per inch (CPI) you recorded earlier.

» Maximum Print Position (MPP).

Lock Nut Forms Thickness Lever

| Figure 45. Platen Drag Adjustment
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Platen

See Figure 46 on page 300-55.

Removal

1.
2.

Set the printer power switch to O (Off).

Remove the dot band (MIM “Dot Band
Removal and Installation™ on page 300-6).

Remove the top cover (MIM “Top Cover” on
page 300-3).

Place the forms feed assembly in the service
position.

Remove the two platen mounting straps .
Remove the two platen springs [J.

Remove the platen [§.

If you are replacing the platen:

a. Remove the forms thickness lever [J.

b. Remove the bushings [} and cams from
the platen.

Installation

If you are replacing the platen:

a. Install the cams and bushings on the
platen; do not tighten the cams.

b. Install the platen on the print casting.
Ensure that the end of the platen fits in
the yoke.

c. Rotate the platen toward the rear of the
printer (counterclockwise) until the
bottom of both cams touch the platen
adjusting screws [§. Tighten the cam
screws

d. Rotate the platen toward the rear of the
until the cam stop touches the platen
adjusting screws.

e. Install the forms thickness lever on the
platen.

. Install the two platen springs [J.
2. Install the two platen mounting straps .
3. Place the forms feed assembly in the oper-

ating position.

. Install the top cover (MIM “Top Cover” on

page 300-3).

. Install the dot band (MIM “Dot Band

Removal and Installation” on page 300-6).

6. Set the printer power switch to | (On).
7. Ensure that the forms thickness lever is

adjusted so that the indicator on the side-
frame aligns with the top line above the ‘A’
on the lever when the platen is completely
closed.

Note: If you are replacing the platen, see
“Platen-to-Hammer Clearance™ on page 300-56.
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Detail C

Figure 46. Platen Assembly
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Platen Assembly Adjustments

Note: Rotate the platen only if the surface of the
platen where the hammers strike is worn or
damaged. Then check the platen-to-hammer
gap adjustment.

See Figure 47 on page 300-57.

Platen Rotation

1. Remove all forms from the printer, and set
the printer power switch to O (Off). -

|

I

| 2. Remove the ribbon cartridge (MIM “Ribbon
| Cartridge” on page 300-41) and remove the
| dot band (MIM “Dot Band Removal and

| Installation” on page 300-6).

3. Remove the top cover (MIM “Top Cover” on
page 300-3).

4. Release the tractor assembly latches, and
raise the assembly to the service position.

5. Move the forms thickness lever to the rear.
6. Loosen (but leave snug) the cam screws n

7. Rotate the platen [] 3.0 mm to 6.0 mm
(0.418 in. to 0.236 in.) toward the rear of the
printer (counterclockwise).

8. Tighten both cam screws [J. Ensure that
there is grease (IBM No. 23 grease) on the
cam surfaces.

9. Move the forms thickness lever forward and
loosen the lever screw

10. Ensure that the forms thickness lever is
adjusted so that the indicator on the side-
frame aligns with the top line above the ‘A’
on the lever when the platen is completely
closed.

11. If necessary, do the following "Platen-to-
Hammer Clearance” adjustment.

Platen-to-Hammer Clearance

| 1. Remove all forms from the printer, set the
| printer power switch to O (Off) and remove
| the power cord from the electrical outlet.

2. Remove the top cover (MIM “Top Cover” on
page 300-3).

. Remove the dot band, and place the print
| mechanism in the service position (MIM

10.

1.

12.

13.

14.

15.

16.

17.

18.

“Print Mechanism (Service Position)” on
page 300-48).

. Remove the paper shield (MIM “Paper

Shield” on page 300-46).

Remove the upper plastic guide FJ (Clicking
hammer unit only).

Ensure that the platen is completely closed.
Check this by observing that the stop of the
cam contacts the cam follower as shown at

. Use a feeler gauge and adjust the platen for

a gap of 2.18 mm + 0.025 mm (0.086 in.

+ 0.001 in.) for the Linac hammer unit or 2.25

mm + 0.05 mm (0.089 in 1 0.002 in) for the

Clicking hammer unit. Measure between the

platen surface and a hammer face at both

ends of the platen as shown at E (Linac) or
(Clicking). To adjust, loosen the two nuts
and turn the cam follower screws

until the gap is correct.

While preventing screws E from turning,
tighten the nuts

. Install the paper shield (MIM “Paper Shield”

on page 300-46).

Install the print mechanism (MIM “Print
Mechanism (Service Position)” on
page 300-48).

Move the forms thickness lever forward and
loosen the lever screw

Ensure that the forms thickness lever is
adjusted so that the indicator on the side-
frame aligns with the top line above the ‘A’
on the lever when the platen is completely
closed.

Install the power cover (MIM “Power Cover”
on page 300-4).

Install the top cover (MIM “Top Cover™ on
page 300-3).

Install the dot band (MIM "Dot Band
Removal and Installation” on page 300-6).
Install the ribbon cartridge (MIM “Ribbon
Cartridge” on page 300-41).

Pivot the tractor assembly to the operating
position. '

Close the top cover and connect the power
cord to the electrical outlet.
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Cam

Form
Lever

N 75\ r—qj'-
0 )

O Linac (Early Level) Hammer Unit

fom ~ S~
— ===A LN
%@7 |

Clicking (Late Level) Hammer Unit

Figure 47. Platen Adjustments
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Platen Switch

See Figure 48.

Removal

1.
2.

Set the printer power switch to O (Off).

Move the forms thickness lever toward the
front of the printer.

. Remove the forms drive safety cover

(MIM “Transport Assembly, Part 1" on
page 800-5).

Remove any cable clamps or ties, and

disconnect the platen switch connector pLAT.
. Loosen the two platen switch mounting

screws, and remove the switch
assembly [J.

Installation

1.

2.

Install the platen switch [} on the
side-frame.

Note: Ensure that the switch actuator is to
the right of the autoload clutch lever.

Install all cable clamps or ties, and connect
the platen switch connector pLAT.

3.

Note: See adjustment below.

Install the forms drive safety cover.

Adjustment

1.
2.

Set the printer power switch to O (Off).

Remove the forms drive safety cover
{MIM “Transport Assembly, Part 1" on
page 800-5).

. Loosen the two platen switch mounting

SCrews.

. Move the forms thickness lever completely

to the rear.

. Adjust the switch so that the switch activates

and has 0.51 mm to 0.76 mm (0.020 in. to
0.030 in.) overthrow. Tighten the two platen
switch mounting screws.

Install the forms drive safety cover.

Move the forms thickness lever toward the
front of the printer.

Figure 48. Platen Switch
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Print Quality Service Check

General Checks
Set the printer power switch to | (On) and run Test 07 (Ripple Print).

1. Press and hold the Test key.
2. Press and release the O key.
3. Press and release the 7 key.
4. Release the Test key.

The test will print continuously until the Test key is pressed. POST is activated
when you press the Test key and the printer will print the Test key printout.

Follow these procedures:

1. Do the ribbon service check (MIM “Ribbon Service Check” on page 300-45)
for smeared printing or ink smears.

9. Remove the dot band and check the chevrons for alignment and damage.
A damaged chevron can cause missing dots and other print quality prob-
lems.

3. Do the forms feeding service check (MIM “Forms Feeding Service Check”
on page 300-36) when overprinting occurs on preceding or following lines
or if forms jam or tear while advancing.

4. If light printing occurs:

a. Do the ribbon service check (MIM “Ribbon Service Check™ on
page 300-45).

b. If no problem is found by the ribbon service check, check the platen-to-
hammer adjustment (MIM “Platen Assembly Adjustments” on
page 300-56).

Print Quality Check
Using DP print mode, visually check print quality by the following methods:

1. Run Test 87 to get a pattern printout.

a. Load forms in the printer.

b. Press and hold the Test key.
c. Press and release the 8 key.
d. Press and release the 7 key.
e. Release the Test key.

2. Run Test 07 (Ripple Print) and examine the general character print quality.

a. Press and hold the Test key.
b. Press and release the O key.
c. Press and release the 7 key.
d. Release the Test key.

The test will print continuously until the Test key is pressed. POST is acti-
vated when you press the Test key and the printer will print the Test.

3. Check both printouts for:

« Consistent horizontal and vertical registration of characters across the
complete print line

« Dot consistency, missing dots, or light dot patterns

« Generally light printing or light and dark patterns on print lines
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Light printing on part of a line or at either side of the print line
Ink smearing, or light print at all print positions

Partial or missing characters

Overprinting or incorrect spacing

Horizontal, vertical, or diagonal streaks on printouts.

If print quality problems are identified, perform MIM “Forms Feeding Service
Check” on page 300-36 and “Band Drive Service Check” on page 300-18 if nec-
essary.

Print Registration Checks
Vertical registration problems can be caused by:

Forms motor driver card

Damaged or binding drive or idler wheel

Drive or idler wheel not rotating freely

Loose or damaged forms drive belt

Forms motor

Bent chevron on the dot band

Dot band not tracking correctly

Loose tractor belts or worn tractor pins on the forms feed assembly
Worn forms drive roll shaft

Pressure roll shaft not engaging completely.

Horizontal registration problems can be caused by:

Dot band not tracking correctly

Band drive mechanisms failing

— Band drive motor

— Loose drive or idler wheel

— Band installed incorrectly

— Drive wheel surface dirty

Dirty dot band

Emitter that is defective or not adjusted correctly
Bent chevron on dot band.

Compare the examples that follow to the first example of print quality shown in
Figure 49 on page 300-61.
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Print Quality Examples
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T JKLHNOPORSTUVWXYZ0423456789abcdefohi jk Lanopar “st uvwxy ZAECDEFGHI JKLMNOPORSTUVWXYZ04 23456789 : #@* ="abcdefghi jk Lmnopar “stuvwxyzAK
IKLMNOPRRSTUVWXYZ01 234546 78%abcdefghi jk Lmnopar st uvwxy 2 ARCDEFGHT JKLMNOFRRSTUVWXYZ0123456789 : $@ ' ="abcdefgh) jk tmnopqar” s tuvwxyzABC
KLMNOPORSTUVMWXYZ012345678%abcdefghi jk Lamopar"st uvwx y zARCDEFGHI UKLMNOPRRS TUVWXYZ0123456 789 : @ ' ="abcdefghi jk imnopar “stuvwxyzAKCD
LMNOPRRSTUVWXYZ012345678%abcdefghi jk LAnopar ~s t uvwxy zABCDEFGHI JKLMNOFRRS TUVWXYZ04 234546789 : 40 ="abcdefghi jk lLanopay stuvwxyzAKCDE
MNOPORSTUVWXYZ012345678%abcdefghi jk Lmnopar ~stuvwxy zABCDEF GHI JKLMNOPERSTUVWIXYZO1234546789 : 40 ="abcdefghi jk lLmnopar~st uvwxy zABCDEF
NOPORSTUVHXYZ0123456 78%abcdefghi jk Lmnopar ~s tuvwxy 2ABCDEFGHI KLMNOPORSTUVWXYZO1 234546789 : 2@ '="abcdefghi jk lmopar “stuvwxyzABCDEFG
OPORSTUVWXYZ0123454678%abcdefohi jk Imnopar st uvwxy ZAECDEFGHTKLMNOPRRSTUVWXYZO1 23456787 : 3@ ' ="abcdefghi jk tmnopar~stuvwxyzARCDEFGH
FORSTUVMWXYZ012345678%abcdefghi jk lmnopar st uvwxy ZABCDEFGHT JKLMNOPORSTUVWXYZO1 23456789 4@ ' ="abcdefghi jk imnopar ~stuvwxyzABCDEFGHI

No Failure — Good Print Quality Examples

Figure 49. Print Quality Examples
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' Faboafghy jk anepar s tuvw oy ZABCOERLHI JKLMNOFQRSTUVWXYZ01 23456789 2@ ="
SATERakcastoh ok levopar | s tuvwxy ZAECDE Ful) JKLMNOPRRSTUVWXYZ01234546789:3@0'="a
ceYabedetnh, jk bmnepar s tuvwx y ZABCDEF GH I JKLMNOFRRSTUVWXYZ01 23454789 : 3@ ="ab
s Tivancderab gk imnopar Tstuvwxy zABCDEF GHI X LANUFORSTUNVWXYZ041 234546789 38 ' ="abc
Vdenedator ik lanopary s tuywr v ARCDEFGHI UKL MNOFORS TUVLIXTY 2012340467839 . 2@ '=*abcd
efab. ax imaep1 T tuvwxy TABCDEFGHIJKLMNOFRRS TUVWXYZO 123456789 : 3@
it ab e Linopar T$tuvway 2ARCDEF GHI JKLMNDHORSTUVWX Y Z01 23456789 : 3@ ' ="abcdef
Loefany ckianopar s tuvway ZARCDEFGHIJKLMNOFGRSTUVWX Y201 23454789 : 3@ ' ="abcdefg
dergh g Lanopde TS tuvwxy ZABCDEF GH T UKL HNOFRRSTUVWXYZ01 234546789 : $@* ="abcde fah
tahak Imiopar " st uvwr y ZABCDEF GHIJKLMNOFQRSTUVWXTZO123456789 : 2@ ' ="abcdefgh i
Feniak lmno T3 tuvwx yzARCDEFGHIJKUMNOFURSTUVWXYZ012345678% 3@ ' ="abcdefohi j
ahe gk bar s tuvwxy 2 ARCDEF GHI JK L MNLIF UVWXYZ041234546789 : $#@'="abcdefghi jk
prastan ok bvior s Tstuvwx 7 ZABCDEFLGHI JKLMNOFGRS TUVWX r 20423456789 : #@ ' ="abcdefghi jk i
EFGHIJKLMNOFORSTUVWXYZ01.234%46789 : 2@ ' ="abcdefghi jkim
a {ate )r LanoPY EFGHLOKLMNOFPORSTUVWXYZO123456789: 8@ ~"abcdefghi jk imn
roh sk lmopay Ts uvwxy 2 ABCDEF GHT JKY. MNOFQI UVWXTZ0123456789 2@ ="abcdefahi jkimno
Siss tmowen s luwwx r ZABCDEFGHIURLINOFQRSTUVWX 120123454789 : 3@ '~ "abicde fulii jh bminp
it omropar T tuvaery ZARCDEFGHI JKLMNOFORSTUVWXYZ01234546789 : 2@ '="abcdefghi jk lanopq
ok e T tavw 2y ZARCDE! LTJKLMNOFRRSTUVWXYZO1234546789 : #@ ' ="abcdefghi jk tanopar
ook g T s fuvway ZABCDEFGHI UKLMNOFRRSTUVWXYZ01 234546789 8@ ' ="abcdmfgh i j k lanopar ™
P s s tuvwxy ZARCDEFGHI UKL MNUFORSTUVWX YZ 0123456789 - 3@
v Tstuvwry ZAHCDEF GHI JKILMNOFQRS TUVWXY 201 23454789 - 3@
cbeep g T s tuvwr v ZARCDEF GHI UKL MNOFORS TUVWX Y Z01 23456 769 - 0@
oo P . uvwxy 2 FCDEFGHI UKL MNOFORS TUVWXYZ01 23456789 : 0@
e tuvwxy 2RBLDEFGHI JKUMNUFORSTUVWXYZO1 23456 789 - 30
F s = luvwx 2 2AUDEFGHIUKLMNOF GRS TUVWXY Z01 23456 7TH9
T ueaxy 7ARCDEFGHI UKL MNOFRRS TUVWXY 201234546789 %
row ¥ ZABRCDEF GHI JKI.MNOFQRSTUVWX Y 213423456 7189 . 3¢
FORIGKLMNIJFORSTUVWX Y Z01 23456769 : 30 *abcdefghi jk lmnopar ~stuvexyzA
FFGHIJKLMNUFQRSTUVWXTZ0123456 79 : 32 ="abcdefghi jk Lmnopar “stuvwxyzAB
TFHTUKLRNOFQRSTUVWX YZO1 2345467689 4@ ="abcdefghi jk lmnopar  stuvwxyzARC
T e A W1 JKLMNOFRRSTUVWXYZO1 23456709 : 2@ = abcdafghi jk Lmamopar “stuvwxyzABCD
T s TARUDEF GHT K UMNAFG TUVWXYZDL23456789 . % abcdefghi jk lmnopar “stuvwxy zABCDE
1 avwz y 74K DEF UVWXY ZL 45678 2@ *abcdefahi sk lmnopir stuvwxy zABCDEF
t.owe s s ARUDEFGHT O MMDPURSTUVWXY Z01 23456769 3@’ ="abcdefgh jk Llmnopar ~s tuvwxy zRBCDEF G
At DEr GHE Ok MEDFERSTUVWXYZ 21134546789 32 ' ="abcdefghi jk tmnopar “stuvwxy ZABCDEFGH -
SEF WHL LKL PRETUVWXYZ01 23456789 20@'="ahcdefghi ik lmnopar " stuvwxyzABCDEFGHI

abcdefghi ik tmnopar~st
abcdefghi jk Lmnopay " stu
"abcdefghi jk imnwopayr stuv
abcdefghi jklmnopqr " stuvw
"abcdefghi jk lmnopar “stuvex
abcdefghijk lmnopar “stuvwxy
abcdefghi jk lmnopar stuvwxyz

AESY

Platen Is Not Set Properly — Gap Is Too Wide or Ribbon Arm Not Properly Seated

Figure 50. Print Quality Examples
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fohi jk Lmnopar "stuvwx YlﬂBCDEFl’.HI.JKLHNOPDRSTUVU2234567B9.:bcdefqh tikimnopar T stuvexy z AHCDEFGHI KLMNOFORSTUVWXYZ01234546789 - $@ ‘="
3hi sk imnopar “stuvwxy zABCDEFGHI KLMNOFRORSTUVWX 345673Fabcdefoghi jk imnopar “stuvwxy zAKCDEFGHI JKLMNOFORSTUVWXYZ01 234546769 - @' ="
i jk Lmnopar ~stuvwxy ZABCDEFGH I JKLMNOFORS TUVWX Y 234546 789 abcde foh i jk Lmnopar ~s tuvwxy 2ABCDEFGHI M1 MNOFORS TUVWXYZO1 23454789 : 8@ ' =" ab
i jk Lmnopqy~stuvwxy zARCDEFGHI UKL MNOFORS TUVWX Y ZOEIIAS 6 78Rabcde fgh i jk lmnopar st uvwxy ZABCDEFGHI JKLMNOFORSTUVWXYZ0123456789 : 3@ =~abc

ik lmnopar “stuvexy zABCDEFGHI KLMNOFRRSTUVWXYZO 67B8%abcdefghi jk Lmnopar s tuvwxy zZABCDEFGHIJKLMNOFQRSTUVWXYZ0123454789 : $Q

¢<Lamopar Ts tuvkx y ZABCDEF GHI UKL MNOFORSTUVWXYZO4 78%abcdefghijklmnopar “stuvwxy zABCDEFGHI IKLMNOFORSTUVWXYZOL 234546789 : 80 *

Lanop v~ stuvewxy ZARCDEFGHI JKL MNOFORSTUVWXYZOL12 89abcdefghi jk Lmmopay ~stuvwxy zARCDEFGHI JKLMNOFRRSTUVWXYZ04 23456789 $@ ' =*abcde f
mopar~stuvwxy zABCDEFGHI JKLMNOFORSTUVWXYZ0123 Fabcdefghi jk lmnopar™s tuvwxy zAERCDEFGHI JKLMNOFRRSTUVWXYZ0123454789 : #@'="abcdefs
0PLr TS t uvwxy ZARCDEF GHI KLMNOFORSTUVWXYZ01234 abcdefghi jk Lanopar stuvwxy zABCDEF GHI JKLMNOFRRSTUVWXYZO04234546789 : 8@ '=“abcde fgh
war stuvwxy zABCDEFGHI JKLMNOPORSTUVWXYZO1 234 bocdefghijk lmnopar “s tuvwxy zAECDEFGHI UKLMNOPORSTUVMXYZ04 23456789 : 4@ ' ="abcdefghi
1qr-stuvexy zABCDEFGHI KLMNOFORSTUVWXYZ01 23456 cdefahi sk lamopar ~s tuvexy zABCDEFGHI IKLMNOFORSTUVWXYZ0123456789 : 2@ ' ="abcdefgohi j
v s tuvwxy zAECDEF GHI JKLMNOFORSTUVMWXYZ 01234567 defghijklmnopqr~stuvwxy ZARCDEFGHI JKLMNOFQRSTUVMXYZ01234546789 : 4@ '="abcdefghi jk
"8 tuvwxy zABCDEFGHI KLMNOFORSTUVWXYZ04 23454678 efghijk lmnopar™stuvwxyZABCDEFGHIJKLMNOFORSTUVWXYZ0123456789 : €@ ' ="abcdefghi jk L

“stuvexy zABCDEFGHT JKLMNOFERSTUVWXYZ01 234547689 afllle foh i jk Lenopar ~stuvwxy zABCDEFGHI KLMNOFORSTUVIXYZ0 123454789 - 2@ ="abcdefghi jkilm
st uvwxy 2ABCDEFGHI LMNOFORSTUVWXYZ01 23456789 ablllifoh i j k Lanopar ™ s tuvwxy tABCDEFGHI KLHNOPORSTUVWXYZO1234546789 : 2@ '="abcdefohi jk tan
tuvwxy ZABCDEFGHI JKL MNOFORSTUVIWXYZ01 23456 7689 abcfillloh i jk Lenopqr "stuvwxy tABCDEF GHI KL MNOPQRSTUVWXYZ0123456789 : @' ="abcdefohi ik lmno
1vwxy zABCDEFGHI UKLMNOPRRSTUVWXYZ01 23454 789 abc i jk lmnopar~stuvwxyzABCDEFGHI JKLMNOPORSTUVWXYZ0423454789 : 4@ '="abcdefghi jk Lmnop
rwxy TABCDEFGHI JKLMNOFQRSTUVWXYZ012345678%abed i ik lmnopar s tuvwxy ZABCDEFGHI KL MNOPRRSTUVWXYZE 123454789 : 4@ '="abcdefgh i jk Lanopq
jk imnopar™s tuvwxy ZABCDEFGHI KLHNOPORSTUVWXYZ01 23454789 : @' ="abcdefghi jk lanopar
Imnopar " stuvwxy zARCDEFGHI JKLMNOFORSTUVWXYZ01 23454789 : $@'="abcdefghi jk Lmnopay ™
tmnopar “stuvwxy ZABCDEFGHI UKL MNOFRRSTUVMIXYZ01234546789 : 3@ ‘= “abcdefghi jk lanopar™s
nopqr s tuvexy 2ABCDEFGHI JKLMNOFRRSTUVWXYZ0OL234546789 : #@ ' ="abcdefgh i jk imnopqr st
Ar s tuvwxy zABCDEF CHI UKLMNOFORSTUVWXYZ01 23456787 : Q@ '="abcdefghi jk lmnopar "stu
FCDEFGHI MLMNOPORSTUVWXYZ201 23454 78%abcdefghi j Ar s tuvwxy zABCDEFGHI JKLMNOFORSTUVWXYZ04123456789 : 4@ ' ="abcde fghi jk Lmnopar “stuv
SDEFGHI JKLMNOPORSTUVWXYZ012345478%abcdefghi jk ar "stuvwxy zZABCDEFGHI JKUMNOFORSTUVWXYZ0123456789 : #@' ="abcdefahi jk imnopqar “stuvw
JEFGHIJKLMNOPORSTUVWXYZ012345678%abcdefgh i jk Lagiilllar ~s t uvwxy ZARCDEFGHI JKLHNOPORSTUVWXYZ0123456789 : ¢2 ' ="abcdefgh i jk tmnopar " stuvwx
IFCGHI KLMNOPORSTUVWXYZ012345478%abcdefghi jk Lar@llll s tuvwxy zABCDEFGHI JKLMNOFORSTUVWXYZO123456787 : 2@ =“abcdefgh i jk Lanopar "stuvexy
"GHI JKLMNOPORSTUVIWXYZ012345678%abcdefghi ik tenclilll™s t uvwxy ZARCDEF GHI JKLMNOFQRSTUVWXYZO1 23456789 4@ '="abcdefohi jk lmnopar“stuvwxyz
HIKULMNOPORSTUVIWXYZ012345678%abecdefghi jkim tuvwxy zABCDEF GHIJKLMNOPORSTUVUXYZ01234546789 : 4@ ' ="abcdefghi jk lmanopqar " stuvexyzA
LKL MNOPRRSTUVWXYZO123454678%abcdefgh i jk Lmnop uvwxy zABCDEF GHI IKLMNOPERSTUVWXYZ 01234546787 : 8@ ' ="abcdefghi ik lmnopar stuvwxyzAH
{IKLMNOFQRSTUVWXYZ0123456789abcdefghi jk tmnopq vwxy ZABCDEFGHIT KLMNOPORSTUVWXYZ0123456787 : @' ="abcdefohi ik Imnopar~ st uvwxy 2ARC
JKLMNOFORSTUVWXYZ012345678%abcdefghi ik Lanopar wxy zABCDEFGHI JKLMNOPQRSTUVWXYZ0423456789 : #@*' =“abcdefghi jk Imnopqr ™ stuvwxyzABCD
{LMNOPORETUVWXYZ012345478%abcdefohi jk imnopqr™ xy 2ARCDEFGHI JKLMNOFORSTUVHXYZO1 234547689 : 4@ ‘= "abcdefgh i jk Lanopqar " stuvwxy zABCDE
HNOPORSTUVWXYZ20423454678%abcdefghi jk lmnoper s y zABCDEF GHI IKLMNOPORSTUVWXYZ0123456789 : 4@ ' ="abcdefghi jk lmnopar s tuvwxy zABCDEF
WNOPORSTUVWXYZ012345678Pabcdefghi jk Lmnopqr "st zABCDEFGHIKLMNOFPQRSTUVWXYZO1 23456789 : #@ ' ="abcdefghi jk lmnopar “stuvwxyzABCDEFG
JOPORSTUVWXYZ0123456789abcdefghi jk lanopar “stu ARCDEFGHI KLMNOFORSTUVWXYZ04123456789 : 4@ ' ="abcdefghi jk Lmnopqr ~s t uvwxy ZABCDEF GH
WPORSTUVWXYZ0423454678%abcdefahi ik lmanopar "stu BCDEFGHIJKLMNOPRRSTUVWXYZ0123456789 : #@° ="abcdefghi ik lmnop - "stuvwxyzABCDEFGHI

ABCDEFGHI KLMNOPRRSTUVWXYZ01 23456789 abcdefgh i |

One Hammer Out of Position-Protruding

Figure 51. Print Quality Examples
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edefghi jk Lmnopqr "stuvwxy ZABCDEF GHI JKLMNOFORSTUVWXYZ 01234546769
defghi jk lmnop4r “stuvwxy zABCDEF GHI KL MNOPORSTUVWXYZ04123454678%a
tefohi jk Lanopqr ~ s tuvwxy ZABCDEFGHI XKLMNOPRORSTUVHXYZ012345678%ab
2fghi ik lanopar “stuvwxy zABCDEFGHI KLMNOPOQRSTUVWXYZ012345678%abc
fghi jk lmnopqr ~s tuvwxy zABCDEFGHI JKLMNOFORSTUVWXYZ0123454678%abcd
thi jk lanopar™stuvwxyzABCDEFGHI KL MNOFORSTUVWXYZ0123455478%abcde
vijklmnopqar~stuvexy zAPCDEF CHI UKL MNOPORSTUVWXYZ01234546 768%abcduf
i ik lmnopar~stuvexy ZABCDEF GHI UKL MNOFORSTUVWXYZ01234546 787abcdefg
ik lanopar “stuvwxy zZABCDEF GHI KL MNOPORSTUVWXYZ 0123456 78%abcdefah
¢« tanopar ~stuvwxy ZABCDEFGHI KL MNOPERSTUVIXYZ0123454789abcdefgh i
tmnopar "s tuvwxy zABCDEF GHI KL MNOPORSTUVWXYZ012345478%abcde fohi j
mopqar -~ s tuvwxyzABCDEF CHI JKLHNOPRRSTUVWXYZ01 23456 789abcde fahi ik
I0pqr ~ s tuvwxy zABCDEFGHI UKLMNOPORSTUVWXYZ041 23454 789abcdefghi jk L
war s tuvexy ZABCDEFGHI KLMNOPORSTUVWXYZ 0123456 78%abcdefohi jk Lm
»qr T s tuveexy ZABCDEF GHI JKLMNOPORSTUVWXYZ 01 23456 789abcdefahi jk Lmn
1 TS tuvmxy 2ABCDEF GHI UKLMNOPORSTUVWXYZ01 23456 78%abcdefghi jk Lmno
-“stuvexy zABCDEFGHI UKLMNOPRRSTUVWXYZ0123454678%abcdefghi jk Lmnop
“s tuvexy ZABCDEF GHI KLMNOPORSTUVWX Y201 23456 789abcde fgh i ik Lmmopa
stuvwxy 2 ABCDEF GH1 KL MNOPQRSTUVWIXYZ01 23454 78%abcdefghi jk Lamopar
tuvwxy zABCDEFGHI UKLMNOPORSTUVWXYZ012345678%abcde fghi jk Lmnopar ™
ivexy ZABCDEF CHI KLMNOPORSTUVWIXYZ 0123456 78%abcdefgh i jk Llanopar™s
rwxy zABCDEF GHI JKLMNOPQRSTUVNXYZ012345478%abcdefohi jk Imnopar st
+xy ZABCDEFGHI XILMNOPOQRSTUVWXYZ0123454676%abcdefghi jk Lmnopar “stu
<y zABCDEF GHI JKL MNOPFORSTUVUWXYZ 0123456 78%abcde fohi jk lmnopar “stuv
+2ABCDEF GHI KLUHNOPORS TUVIIXYZ204 23456 78%abcdefghi jk lmnopar “stuve
rABCDEF GHIJKLMNOPORSTUVWXYZ012345678%abcdefgh i jk lanopar “stuvwx
MBCDEFGHIJKLMNOPORSTUVWXYZ0123456787abcdefghi ik lanopar "s tuvwxy
3CDEFGHI XKLMNOPORSTUVWXYZ01234546 78%9abcdefahi ik lmnopar "stuvewxyz
IDEFGHI XKLMNOPORSTUVMXYZ012345678%abcdefghi jk Lmanopar “stuvwxyzA
YEFGHI KUMNOPORSTUVHXYZ0123454789abcdefghi jk imnopqr “stuvwxyzAR
FCHI KLMNOPORSTUVWXYZ01 23456 768%abcdefghi jk Immopqr ~stuvwxyzABC
TGHI KLMNOFRRSTUVWXYZ0123454678%abcdefghi jk Lanopqr~s tuvwxyzABCD
THIJKL MNOPORSTUVWXYZ012345678%abcdefohi ik Lanopar ~stuvwxyzABCDE
I KUHNOPORSTUVWXYZ04 23454 78%abcdefohi jk Lmnopar ~stuvwxyzABCDEF
(IKLMNOPORSTUVMXYZ0123454 789abecdefghi jk Lanopar “stuvwxy zABCDEFG
KLMNOPORSTUVWXYZ012345678%abcdefghi jk lmnopar “stuvwxyzABCDEFGH
ILMNOPORSTUVIIXYZ01 23454 789abcde fghi jk Lmnopqr ~s tuvexy zABCDEFGHI

defghi jk tmnopar stuvwxyzABCDEFGHI UKLMNOFGRSTUVWXYZO0123454787: 8
efghijklmnopar stuvwxyzARCDEFGHI JKLMNOPORSTUVWXYZ0123456789 : 3@
fghijk lmnopar ™ s tuvwxy zABCDEFGHIJKLMNOPORSTUVWXYZO123456789 : 20 *
ghi jk Lmnopar ~stuvwxy zABCDEF GHI JKLMNOPORSTUVWXYZO1 23456789 : $@ ' =
hi ik Lanopqr s tuvwxy zABCDEFCHI JKLMNOPORSTUVWXY 201234546789 : 3@ =*
i jk lmnopar “stuvwxyzABCDEFGHIJKLMNOPORSTUVWXYZ0123454789: 8@ ="a
ik Lmnopar ~stuvwxy zABCDEFGHI JKLMNOPORSTUVWXYZO123454789 : @' ="ab
k tmnopar ~s tuvwxy ZABCDEF GHI JKLMNOPORSTUVWXYZ01234546799 : #@ "' ="abc
Lmnopqr "s tuvwxy zABCDEFGHI KLMNOPRRSTUVWXYZ0123456789 : #@ ' =*abcd
mnopar ~s tuvwxyzABCDEF GHI KLMNOFQRSTUVWXYZO12345678% : 2@ '=“abcde
nopqr s tuvwxy ZABCDEF GHI ILMNOPORSTUVWXYZ0123456 789 : #@ " =" abcdef
opar”s tuvwxy zABCDEFGHI KLMNOPORSTUVWXYZ01234567689: @' =“abcdefo
par” s tuvwxyzABCDEF GHIUKLMNOPORSTUVWXYZ01234546789 : 2 '="abcdefgh
ar"stuvwxy zABCDEFGHIKLMNOFORSTUVWXY 201234546789 : $@ ' =" abcdefgh i
r7s tuvwxy ZABCDEFGHI UKL MNOPORSTUVWXYZ01234546789 : 2@ ="abcdefghi j
s tuvwxyzABCDEF CHI KL MNOPORSTUVWXYZ0123454789 : #@ ' ="abcdefghi ik
s tuvwxy zARCDEFGHI KL MNOPORSTUVWXYZ 0123454787 : 2@ ="abcdefohi jkl
tuvwxyzABCDEFGHIKLMNOPORSTUVWXYZ01234546789 : 2@ '=“abcdefghi jk la
uvwxy zABCDEF GHI JKLHNOPORSTUVWXYZO1 23456789 : 32 ' ="abcdefghi jk lmn
vwxy zABCDEFGHIJKLMNOFORSTUVIWXYZ012345678% : 4@ ' ="abcdefghi ik imno
wxy zABCDEFGHIXLMNOFORSTUVWXYZ0123456789: 3@ ="abcdefghi jk Lanop
xy 2ABCDEFGHI KLMNOPORSTUVWXYZ01 23456789 : 3@ ‘= ~abcdefghi ik Lmnopa
y2ABCDEFGHI JKLMNOPORSTUVWXYZ0123454 7689 : 3@ ="abcdefghi jk imnopar
zABCDEF GHI KL MNOPORSTUVWXYZO0123454789:4@"' ="abcdefohi jk lmnopar™
ABCDEFGHI JKLMNOPORSTUVWXYZ01234546789 : @' ="abcdefghi ik lmnopar™s
BCDEFGHIKLMNOPERSTUVWXYZ01 234547689 : 4@ ="abcdefohi jk lLmnopqr st
CDEFGHIJUKLMNOPORSTUVWXYZO1234546768%: 3@ ' ="abcdefahi jk Lmnopar "stu
DEFGHI KLMNOFRRSTUVWXYZ01234556789: 3@ ' ="abcdefqhi jk lanopar "stuv
EFGHIJKLMNOPORSTUVWXYZO123456789 : #@ ' ="abcdefghi jk Lmnop4r ™ stuvw
FGHIJKLMNOPORSTUVEXYZ0123454799 : $@ ' ="abcdefghi jk Lmnopqr s tuvwx
GHIKLMNOPRRSTUVWXYZ0123456789:2@' ="abcdefghi jk lmnopar “stuvwxy
HIJKLMNOFBRSTUVKRXYZ0123454789 : #@'="abcdefghi jk lLmnopqr stuvwxyz
TJKLMNOFORSTUVHXYZO123456769 : 4@ ' ="abcdefghi jk Lmnopar stuvwxyzA
JKLMNOPORSTUVWXYZ0123456787: @' ="abcdefghi jk lLenopqr “stuvwxyzAB
KLMNOPORSTUVKWXYZ0123456789: 4@ ' ="abcdefghi jk Lmnopar stuvwxyzABC
LMNOPORSTUVWXYZ01234546789: 3@ ="abcde fohi ik Lmnopar “stuvwxyzABCD
MNOFERSTUVUWXYZ0123456789: 2@'="abcdefghi jk lanopqr~stuvwxyzABCDE

One Hammer Coil Open or Hammer Is Physically Held Retracted

Figure 52. Print Quality Examples
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Defective Hammer Block and Platen Gap Not Adjusted Properly
Figure 53. Print Quality Examples
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Print Quality Examples

One Dot Missing

Figure 54. Print Quality Examples
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Print Unit 300-67

370 Hammers

Hammer Theory of Operation

There are two different hammer designs used in the 4234 Models 7,8 and 8 and 11,12 and 13. The
Linac (early level) hammer unit has been replaced by the Clicking {late level) hammer unit. This
manual includes the differences in adjustments and procedures used in servicing both units.

The hammer bank is a Field Replaceable Unit (FRU). The linear actuators (Linac hammers) consist of
a slider, a spacer, two housings, two stators (“E” shaped cores of magnetic material), a coil wound
around the center leg of each of the stator cores, and a spring return/damper assembly. The hammer
face is attached to one end of the slider. The slider is positioned between the two “E" cores. The
hammer coils are energized to develop a magnetic force between the cores and iron bars in the slider.
This force accelerates the slider and drives it against an anvil on the dot band. This forces the print
element into the ribbon, paper, and platen to make a printed dot. The return spring positions the slider
for subsequent firing.

The hammer bank is a Field Replaceable Unit (FRU). It is possible to replace a single hammer block.
The clicking hammer unit consists of hammer blocks, magnets, beams, posts, and coils. There are two
unused hammers in the hammer bank. The hammer face is attached on top of the beam. A hammer
coil is energized to develop a magnetic field which overcomes the permanent magnetic field and the
beam will move by its own spring force to hit the anvil on the dot band. This forces the print element
into the ribbon, paper and platen to make a printed dot. The beam returns by the permanent magnetic
force when the coil current is cut off.

When the Power On Self Tests run, a soft hammer fire verifies the hammer fire circuits. The hammers
are fired but without the force required for printing.
The hammer fire circuit consists of:

+ One hammer driver card
+ The interface between the hammer driver card and the printer electronics
« The interface between the hammer driver card and the hammer coils.

The hammer driver card consists of three parts:

» The serial-to-parallel conversion electronics
¢ The hammer drivers
* The error-checking circuits.

The error-checking circuits monitor the drivers. They check for short circuits and open conditions.

Linac (Early Level) Hammer Unit Clicking (Late Level) Hammer Unit
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Hammer Bank

See Figure 55.

Removal

1.
2.

Remove the forms from the printer.

Set the printer power switch to O (Off) and
disconnect the power cord from the elec-
trical outiet.

Remove the ribbon cartridge (MIM “Ribbon
Cartridge” on page 300-41).

. Remove the dot band (MIM “Dot Band

Removal and Installation” on page 300-6).

. Remove the dot band oiler E (2 screws)

{Linac hammer unit only).

. Remove the hammer cables (MiM “Hammer

Cable Assembly” on page 300-73).

Remove the two air baffle screws [J (Linac
hammer unit).

. Remove the air baffle [} (Linac hammer

unit).

. Remove the hammer bank mountingh

screws ﬂ (Linac hammer unit) or
(Clicking hammer unit) and remove the bank.

|
|
l
|
I
I
I

Installation

1.

2.

Install the hammer bank by pushing forward
and to the left against the locating pins.

Install the air baffle on the print casting with
mounting screws [ (Linac hammer unit
only).

3. Install the hammer bank cables.

. Install the dot band oiler [ (Linac hammer

unit only).

Check the platen adjustment (MIM “Platen
Assembly Adjustments” on page 300-56).

. Install the dot band (MIM "Dot Band

Removal and Installation” on page 300-6).

. Install the ribbon cartridge (MIM “Ribbon

Cartridge” on page 300-41).

Connect the poWef cord to the electrical
outlet.

Note: If you are replacing the hammer bank, go

“to “Band Tracking Adjustments” on page 300-14.

Linac (Early Level) Hammer Unit

Figure 55. Hammer Bank

Clicking (Late Lave!) Hammer Unit
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Hammer Block (Clicking Hammer
Unit Only)

See Figure 56 on page 300-71.

Note: Hammer blocks must be replaced in

order from left to right, and free of any
foreign materials.

Removal

1.
2.

10.

Remove the forms from the printer.

Set the printer power switch to O (Off) and
disconnect the power cord from the back of
the printer.

. Remove the ribbon cartridge (MIM “Ribbon

Cartridge” on page 300-41).

. Remove the dot band (MIM “Dot Band

Removal and Installation” on page 300-6).

Remove the hammer bank (MIM “Hammer
Bank” on page 300-68).

Remove hammer cables from the blocks
(MIM “Hammer Cable Assembly” on
page 300-72).

Remove the upper band guide clip(s) ﬂ
between the block you are removing and
adjacent block(s).

. Remove the magnetic clip(s) ﬂ

Remove the screw [J from the block to be
replaced and that of any to the left of the
block to be replaced.

Remove the hammer block(s).

Replacement

1.

2.
3.

Loosen the hammer block(s) on the right
side of the block being replaced.

Install the hammer block.

Starting with the leftmost block, press and
hold each block down to seat it fully on to
the casting and position it as far to the left
as possible.

. Install and tighten screw [J.

5. Repeat the above step until all blocks are

replaced.

. Inspect the area between the lower edge of

the hammer blocks and the machined pads
on the print mechanism casting with a dental
mirror. There should not be a gap.

Note: Print quality problems will result if
blocks are not seated correctly. Be
sure there is no gap between the
removed block and adjacent blocks.

Install the magnetic clip(s) [§ .

8. Install the upper band guide clip(s) ﬂ

10.

1.
12.

13.

14

between blocks.

. Install the hammer bank. See (MIM

“Hammer Bank” on page 300-68).

Check the platen-to-hammer gap for each
block replaced (MIM “Platen Assembly
Adjustments” on page 300-56).

Warning: When connecting the hammer
cables, the pins for hammer 45 on hammer
block 3 are NOT used and should not have
connectors attached.

Install the hammer cable(s).

Install the dot band {(MIM “Dot Band
Removal and Installation” on page 300-6).

Install the ribbon cartridge (MIM “Ribbon
Cartridge™ on page 300-41).

Connect the power cord to the back of the
printer.
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(Rear View)

Figure 56. Hammer Block
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| Hammer Coil Service Check

See Figure 57.

1.

I
I
I
I
|
I
I
| 6.
|
I
I
l
I
I
I

Set the printer power switch to O (Off).

2. Remove the ribbon cartridge (MIM “Ribbon Cartridge" on page 300-41).
3. Remove the dot band cover.

4.
5

Remove all connectors from the hammer bank that contains the suspected failing coil.

. Examine the coil pins for dirt, corrosion, or signs of electrical arcing. Using an ohmmeter set to

the X1 scale, measure the resistance of the coil. The resistance should be 2.3 ohms to 2.7 ohms.

Measure for short circuits from both pins of the coil to frame ground (not to the aluminum casting).
There should be no continuity to ground from either pin.

. If the resistance is incorrect or the coil is shorted to ground, replace the hammer bank assembly

(MIM “Hammer Bank” on page 300-68).

. Check that the terminals in the hammer cable connector make good contact with the hammer coil

flex circuit. -

Visually inspect all hammer cables for damaged or shorted wires. Reseat all hammer cable con-
nectors at the logic board and at the hammer coil pins. Replace the hammer cable assembly if it
is defective or if an intermittent problem with the cable is suspected.

asone

Clicking (Late Level) Hammer Unit

| Figure 57. Hammer Coils
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Communications 400-3

410 Communications -- Model 011

Theory of Operation

The Model 014 attachment adapter is the interface between a 327X controller or a 43XX processor and
the printer. Communications with the host is accomplished via a 10-bit serialize/deserialize (SERDES)
register with the appropriate drivers and receivers for encoding and decoding the pulses transmitted
and received. This connection is made via a RG62AU coaxial cable up to 1.5 km (5000 ft} in length.

The printer communications adapter plugs into the interconnect board. Communication problems can
develop from intermittent connections in the cables or from a bad ground signal.

450 Communications -- Model 012

Theory of Operation

The Model 012 attachment adapter is the interface between an IBM 5294 controller or System/36 and
the printer. The adapter establishes and maintains protocols and synchronization between the host
and the printer. It attaches to the host by a twinaxial cable up to 1.5 km {5000 ft.) in length (cable not
included with printer). Communications with the host is in a serial-by-bit format of 16 bits per frame at
a bit rate of 1 bit per microsecond. The adapter has two 256-byte data buffers to let the printer read
from one while the other is being filled.

The communications adapter plugs into the interconnect board. Communication problems can be
caused by intermittent signal connections in the cables or from a bad ground connection.

470 Communications -- Model 013

Theory of Operation

The 4234 Model 013 can be attached to a variety of host systems. It operates as a part of data
processing systems that use serial/parallel attachment architectures. Print and control commands
from the data processing system are received by the serial/parallel attachment, translated to printer
tasks, and sent to the printer controlier. The 4234 Model 013 can be attached to the following systems:

* The IBM AS/400 System
+ The IBM RT PERSONAL COMPUTER®.
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Operator Panel

Operator Panel Theory of Operation

The operator panel has two functions. The operator uses the panel to input and display operator
information. The service representative uses the panel for running diagnostics and viewing Status
codes. In diagnostic mode the 4234 Printer uses a liquid crystal display (LCD) that may display
decimal, hexadecimal, or English messages. The function keys supply input to the logic gate to start
and control the running of diagnostics. The panel has a keypad and one printed circuit card with two
connectors on it. ‘

The three figures below show the operator panels for the Model 011, the Model 012, and the Model 013
Printers. More information about operator panel functions and usage is in the IBM 4234 Printer
Model 011, 012, and 013 Principles of Operations.
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Figure 58. Operator Panel, Model 011
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Figure 60. Operator Panel, Model 013
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Operator Panel

Warning: Plastic clips on the operator panel are
easily broken. Use caution when replacing the
operator panel to the plate.

See Figure 61.

Removal

1. Set the printer power switch to O (Off), and
disconnect the power cord from the outlet.

2. Pull the operator panel toward you at the
same angle that it is mounted on the printer.

3. Disconnect the static ground strap [J on the
operator panel that runs between the panel
and the support plate. :

4. Disconnect the operator panel cable [J.

Figure 61. Operator Panel

CAUTION:

Be sure that the power switch handle extends
through the panel. The ac power switch MUST
be In the O (Off) position.

Installation

1. Hold the panel close to the printer and
connect the ground strap to the operator
panel.

2. Connect the operator panel cable E to the
circuit board.

3. Carefully insert the four retainers on the
operator panel into the holes in the support
plate and press the panel into place.

4. Connect the power cord to the rear of the
printer.

5. Set the printer power to | (On) and run the
operator panel tests (MIM “Test 57, Operator
Panel LED/LCD Test” on page 700-11).

500-4
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Operator Panel Keypad

See Figure 62.

Removal

1.

Set the printer power switch to O (Off), and
disconnect the power cord from the
electrical outlet.

. Open the top cover.

3. Remove the operator panel overiay.

Hony

. Pull the operator panel straight out at the

same angle it is mounted on the printer.

. Disconnect the cable connector [ from the

operator panel card .

Remove the keypad ground screw .

. Remove the keypad by peeling it from

the operator panel.

—

Installation

Note: Ensure that the operator panel is clean
and free of old adhesives.

1.

® N @ o

Peel the backing from the new keypad, and
attach it to the operator panel. (Press
firmly.)

Route the keypad connector and the ground
strap to the bottom of the operator panel.

. Connect the keypad cable connector ﬂ to

the operator panel card [.

Install the ground strap on the operator
panel.

. Install the operator panel.
. Install the operator panel overlay.

Close the top cover.

Connect the power cord to the electrical
outlet.

Figure 62. Operator Panel Keypad
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Installation
1. Connect the cable to the system card.
2. Route the cable to the front of the printer.
3. Instail the operator panel support plate.
Important

Operator Panel Cable

See Figure 63.

Removal

1. Set the printer power switch to O (Off), and Ensure that the cable fits in the notch of

disconnect the power cord from the
electrical outlet.

. Remove the top cover (MIM “Top Cover” on
page 300-3).

. Remove the power cover (MIM “Power
Cover” on page 300-4).

. Pull the operator panel straight out at the
same angle it is mounted on the printer.

the support panel.

. Connect the cable connector to the operator

panel card.

. Carefully insert the four retainers on the

operator panel into the holes in the support
plate and press the panel into place.

. Install th MIM “P "
. Disconnect the cable connector from the 5 onns :age 9'3(‘;6)_‘2/;'!r cover {MIM “Power Cover
operator panel card.
7. Install the top cover (MIM “Top Cover” on

. Remove the four screws that secure the
operator panel support plate.

. Disconnect the cable connector from the
system card and remove the cable.

page 300-3).

. Connect the power cord to the electrical

outlet.

. Set the power switch to | (On), and run the

operator panel tests (MIM “Test 57, Operator
Panel LED/LCD Test” on page 700-11).

Top View
@ ¢ Operator:
e = | __—"" Panel Card
o0 . o )t

Figure 63. Operator Panel Cable
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Operator Panel Support Plate

See Figure 64.

Removal

1.

Set the printer power switch to O (Off), and
disconnect the power cord from the
electrical outlet.

Remove the operator panel {MIM “Operator
Panel” on page 500-4).

Remove the four support piate mounting
screws

Remove the ground wires from the operator
panel plate.

Release the tabs J on the power switch
and remove switch from the plate.

Remove the remaining ground wires and
remove the plate.

Figure 64. Operator Panel Support Plate

Installation

1
2.

Install the power switch to the support plate.

Connect ground wires. Ensure that the star
washer is between the ring terminal and the
mounting surface.

—— Important

Place the cable to the operator panel
under the notch [ in the lower right
corner of the support plate.

. Install the operator panel support plate with

four screws

Note: Ensure that the ground lead is
connected between the plate and the
casting. -

. Install the operator panel (MIM “Operator

Panel” on page 500-4).

. Connect the power cord to the electrical
outlet.
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Operator Panel Card

See Figure 65.

Removal

1.

Set the printer power switch to O (Off), and
disconnect the power cord from the
electrical outlet.

. Remove the operator panel (MIM “Operator

Panel” on page 500-4).

Disconnect the cable connector [} from the
operator panel card.

Disconnect the keypad cable connector ﬂ
from the operator panel card.

Remove the four card mounting screws [§,
and lift the card from the panel.

Installation

1.

Install the card on the operator panel with
the four mounting screws [§.

. Connect the keypad cable connector ﬂ

from the operator panel card.

. Connect the cable connector [} from the

operator panel card.

4. Connect the ground strap to the panel.

5. Carefully insert the four retainers on the

operator panel into the holes in the support
plate and press the panel into place.

. Connect the power cord to the electrical

outlet.

. Set the printer power switch to | {On) and
run the operator panel tests (MIM “Test 57,
Operator Panel LED/LCD Test” on

page 700-11).

Figure 65. Operator Panel Card

B OP Panel (Back Side)

500-8
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Model (All) Attachment Card

See Figure 66.

Removal
1. Set the printer power switch to O (Off).

2. Remove the top cover (MIM “Top Cover” on
page 300-3).

3. Remove the power cover (MIM “Power
Cover” on page 300-4).

4. Disconnect the signal interface cable from
the attachment card |}

5. Unlatch the card retainer by pulling up on
the tab.

. Remove the card by pulling it up.

. Install the power cover (MIM “Power Cover’
. on page 300-4).

. Install the top cover (MIM “Top Cover” on

instaliation
. Install the attachment card onto the

interconnect board [J.

2. Latch the card retainer.
3. Connect the cable to the attachment

card [§.

page 300-3).

Figure 66. Attachment card (All models)
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System Card

CAUTION:

The systems card contains a small lithium battery. There is a risk of fire, explosion, or burns if you
disassemble, incinerate, or expose the card to heat above 100°C (212°F).

You may dispose of up to 50 cards using your normal disposal procedures. To dispose of greater
quantities, you must make special arrangements with the manufacturer or a qualified refuse disposal
agency.

Installation

See Figure 67, 1. Install the systems card onto the
interconnect board [§.

2. Connect the two systems card cables
Removal connectors.

1. Set the printer power switch to O (Off) and 3. Install the card retainerﬂ.
disconnect the power cord from the

electrical outlet 4. Install the power cover (MIM “Power Cover”

on page 300-4).
2. Remove the top cover (MIM “Top Cover” on 5
page 300-3).

3. Remove the power cover (MIM “Power
Cover” on page 300-4).

. Install the top cover (MIM “Top Cover” on
page 300-3).

4. Disconnect the two systems card cables
connectors.

5. Remove the card retainer [J.

6. Remove the systems card ﬂ by pulling it
up.

Figure 67. System Card
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Hammer Driver Card

See Figure 68.

Removal

1.

Set the printer power switch to O (Off) and
disconnect the power cord from the
electrical outlet.

Remove the top cover (MIM “Top Cover” on
page 300-3).

Remove the power cover (MIM “Power
Cover” on page 300-4).

Disconnect the two systems card cables
connectors.

Disconnect the two hammer driver card
cable connectors.

Remove the card retainer [ .

Remove the hammer driver card [ by
pulling it up.

Figure 68. Hammer Driver Card

installation

1.

Install the hammer driver card onto the
interconnect board .

Connect the two hammer driver card cable
connectors.

Connect the two systems card cables
connectors.

Install the card retainer Y .

5. Install the power cover (MIM “Power Cover”

on page 300-4).

. Install the top cover (MIM “Top Cover™ on

page 300-3).
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Motor Driver Card

See Figure 69.

Removal

1. Set the printer power switch to O (Off) and
disconnect the power cord from the
electrical outlet.

2. Remove the top cover (MIM “Top Cover” on
page 300-3).

3. Remove the power cover (MIM “Power
Cover” on page 300-4).

4. Disconnect the two systems card cables
connectors.

5. Disconnect the two hammer driver card
cable connectors.

6. Disconnect the motor driver card cable
connector.

7. Remove the card retainer [}§.

8. Remove the motor driver card ﬂ by pulling
it up.

Figure 69. Motor Driver Card

Installation

1.

Install the motor driver card onto the
interconnect board [§.

. Connect the motor driver card cable

connector.

. Connect the two hammer driver card cable

connectors.

. Connect the two systems card cables

connectors.

5. Install the card retainer [} .

Install the power cover (MIM “Power Cover”
on page 300-4).

Install the top cover (MIM “Top Cover” on
page 300-3).

500-12
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Operator Panel 500-13

interconnect Board

See Figure 70.

Removal

1.

Set the printer power switch to O (Off) and
disconnect the power cord from the
electrical outlet.

. Remove the top cover (MIM “Top Cover” on

page 300-3).

Remove the power cover (MIM “Power
Cover” on page 300-4).

Disconnect the two system card cable
connectors. :

Disconnect the two hammer driver card
cable connectors.

Disconnect the motor driver card cable
connector.

Remove the card retainer Y.

8. Remove the motor driver card ﬂ by pulling

10.
1.

12.
13.

14.
15.
16.

Figure 70. Interconnect Board

it up.

Remove the hammer driver card [§ by
pulling it up.

Remove the system card ﬂ by pulling it up.

Remove the air baffle {(not shown) from the
interconnect board.

Unlatch the card retainer.

Remove the attachment card ﬂ by pulling it

up.
Remove P1 and P2 from the board.
Remove the four board mounting screws.

Remove the board.

Installation

1.

Install the interconnect board with the four
board mounting screws. (Ensure that the
baffles are in place.)

Connect the P1 and P2 connectors to the
board.

. Install the motor driver card onto the

Interconnect board [d.

4. Install the hammer driver card [§.

5. Install the air baffie onto the interconnect

board (between the system and hammer
driver card).

6. Install the system card [}].
7. Install the attachment card [ .
8. Connect the motor driver card cable

10.

1.
12.

13.

connector.

. Connect the two hammer driver card cable

connectors.

Connect the two system card cable
connectors.

Install the card retainer [ .

Install the power cover (MIM “Power Cover”
on page 300-4).

Install the top cover (MIM “Top Cover” on
page 300-3).
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600 Power
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Power Supply

Power Supply Theory of Operation

See Figure 71.

The power supply and fan are supplied as one field replaceable unit. The power supply is single
phase with different input voltage requirements of 100 to 127 or 200 to 240 volts. A switch on the side
of the power supply is used to match the input voltage. The power supply generates four direct current
(dc) output voltages: +5, £12, and +60 volts. The tolerance for the +5 volts is —4 to +5%;

+12 volts is + 10%; and + 60 volts is —5 to +10%.

Power Supply

Input Voitage Switch

Figure 71. Top View of Power Supply
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Relay (Solid State)

See Figure 72.

Removal

1.

Input Voltage Switch

Figure 72. Relay

Set the printer power switch to O (Off), and
disconnect the power cord from the
electrical outlet.

Remove the top cover (MIM "Top Cover” on
page 300-3).

Remove the power cover (MIM “Power
Cover” on page 300-4).

. Remove the two screws that hold the safety

cover [J.

. Record the location of the five wires that

connect to the relay terminals and remove
the wires.

Remove the two studs [ that attach the
relay to the power supply B

Installation

1.

Install the relay to the power supply [ with
the two studs i!

2. Install all wires to the relay terminals.

3. Install the safety cover [Y.

4. Install the power cover (see “Power Cover”

on page 300-4).

Install the top cover {see “Top Cover” on
page 300-3).

Connect the power cord to the electrical
outlet.
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Power Supply

See Figure 73.
Note: The power supply and fan are one FRU.

Removal

1. Set the printer power switch to O (Off), and
disconnect the power cord from the
electrical outlet.

2. Remove the top cover (MIM “Top Cover™” on
page 300-3).

3. Remove the power cover (MIM “Power
Cover" on page 300-4).

4. Remove the relay from the power supply, but
do not remove the wires from the relay
(MIM “Relay (Solid State)” on page 600-4).

5. Disconnect the P1 connector ] from the
power supply.

6. Disconnect the P2 connector ] from the
power supply.

7. Disconnect the P3 connector from the
power supply.

8. Remove the ground straps (one on each end
of the power supply).

9. Lift the power supply from the printer.

Input Voltage Switch

Figure 73. Power Supply

Installation

1.

Install the power supply on the four
mounting studs in the base of the printer.

install the ground straps (one on each end of
the power supply).

Connect the P3 connector [§ to the power
supply.

Connect the P2 connector [J to the power
supply.

Connect the P1 connector [}§ to the power
supply.

Install the relay on the power supply

(MIM “Relay (Solid State)” on page 600-4).

Ensure that switch [] is set to the correct
input voltage. -

install the power cover (MIM “Power Cover”
on page 300-4).

Install the top cover (MIM “Top Cover™ on
page 300-3).

Connect the power cord to the electrical
outlet.
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ac Cable

Power Switch and ac Cable
See Figure 74 on page 600-7.

Note: The power switch and cable are removed
as one FRU. It is important that all star washers
removed during this procedure be replaced
between the ground wiring terminals (braided
straps and green/yellow wires) and the
component to which they are attached.

Removal

1. Set the printer power switch to O (Off), and
disconnect the power cord from the
electrical outlet.

2. Remove the top cover (MIM “Top Cover” on
page 300-3).

3. Remove the power cover (MIM "Power
Cover” on page 300-4).

4. Remove the operator panel support plate
(MIM “Operator Panel Support Plate” on
page 500-7).

5. Remove the power switch from the support
plate.

6. Remove the ground wires from the print
mechanism.

7. Disconnect the hammer blower connector.

8. Unplug the P1 connector ﬂ from the power
supply.

9. Remove the relay safety cover ﬂ

Note: For future reference, observe the wire
number (or color) that attaches to terminals
1 and 2 of the relay.

10. Remove the wires from terminals 1 and 2.

11. Remove the ground wires that go from the
ac cable to the copper ground bar.

12. Remove the cable from all cable ties and
clamps.

13. Remove the power switch and ac cable from
the printer.

Installation
Ensure that you have the correct cable assembly
for your input voltage.

1. Install the switch and cable assembly into
the printer and tonnect the wires to the relay
terminals 1 and 2.

2. Install the relay safety cover B

3. Connect the ground wires to the copper
ground bar.

4. Connect the P1 connector [ to the power
supply.
Important

install all cable ties and clamps to the
cable.

5. Connect the hammer blower connector.

6. Install the ground wires on the print
mechanism.

7. Install the operator panel support plate
{MIM “Operator Panel Support Plate” on
page 500-7).

8. Install the operator panel (MIM “Operator
Panel” on page 500-4).

8. Install the power cover (MIM “Power Cover”
on page 300-4).

10. Install the top cover (MIM “Top Cover” on
page 300-3).

11. Connect the power cord to the electrical
outlet.

12. Set the printer power switch to | (On) and
verify correct printer operation.
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Power Supply

Input Voltage Switch

Figure 74. Power Switch and ac Cable
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Blower

Blower Assembly

See Figure 75.

Removal

1. Set the printer power switch to O (Off), and
disconnect the power cord from the
electrical outlet. v

2. Place the print mechanism in the service
position (MIM “Print Mechanism (Service
Position)” on page 300-48).

3. Disconnect the blower assembly ground
wire.

4. Disconnect M1 cable connector [J.

5. Remove four screws [} securing the blower
to the print casting.

Installation

1. Place the blower on the print casting and
instail the four mounting screws

2. Connect the ground wire. Be sure to install
the star washer.

3. Connect M1 cable connector [J.

Install the print mechanism (MIM “Print
Mechanism (Removal)” on page 300-50).

&

5. Connect the power cord to the electrical
outlet.

6. Set the printer power switch to | (On) and
verify proper operation of the hammer
blower.

L

'l
'
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L —
ol /

|y’%.\\~f =

SNy
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Figure 75. Blower Assembly
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Hexadecimal Conversion

Hex Decimal Hex Decimal
1 1 10 16

2 2 20 32

3 3 30 48

4 4 40 64

5 5 50 80

6 6 60 96

7 7 70 112

8 8 80 128

9 9 90 144

A 10 A0 160

B 11 Bo 176

C 12 Co 192

D 13 Do 208

E 14 EO 224

F 15 Fo 240
100 256 1000 4096
200 512 2000 8192
300 768 3000 12288
400 1024 4000 16384
500 1280 5000 20480
600 1536 6000 24576
700 1792 7000 28672
800 2048 8000 32768
900 2304 9000 36864
A00 2560 A000 40960
BoO 2816 Booo 45056
Coo 3072 Co00 49152
D00 3328 D000 53248
E0O 3584 E000 57344
Foo 3840 Fooo0 61440

Figure 76. Hexadecimal Conversion Chart
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Diagnostic Tests

List of Diagnostic Tests

The 4234 diagnostic tests are described in this section. The tests are:

Test Key Tests

Power On Self Test (POST)
Operator Pane! Test

Test 01, Dot Band

Test 06, Customer Setup Printout
Test 07, Ripple Print

Test 08, Print Error Log

Test 09, Communication (Attachment) Card Combined Printout

Test 50, BAT for the 80186

Test 53, Displays the Error Log

Test 57, Op Panel LED/LCD Test

Test 60, Communications {(Attachment) Card Test
Test 61, Attachment Card Communications Wrap Test
Test 71, Forms Driver Test

Test 74, SRAM Arbitration Test

Test 75, Band Test

Test 76, DMA/Serializer/Soft Hammer Fire Test
Test 80, Print MPU Memory

Test 82, Print Vertical Bars

Test 83, Print Horizontal Bars

Test 84, Registration Pattern

Test 85, Hammer Life Pattern

Test 86, Emitter Alignhment Pattern

Test 87, Print Diamond Grid Pattern

Test 89, Print H Pattern

Test 90, Display Memory

Test 91, Display Sensors

Test 92, Loop on Selected Test

Test 93, Clear CMOS

Test 94, Clear Error Log

Test 95, Print Op Panel Selected Character
Test 99, Manufacturing Set Up Test.
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Selecting Tests

You can select all the tests with the operator panel keys. Errors that occur during the test are shown
in the message display.

To select a test, press and hold the Test key while you press the numbered operator panel keys for the
test you want to run. While you press the numbered keys, the numbers you select are shown in the
display until you release the Test key.
For example, to start Test 89:

1. Press and hold the Test key.

2. Press and release the '8’ key.

3. Press and release the ‘9’ key.

4. Release the Test key.
The test begins.

To stop any test without printing the Customer Setup test, set the printer power switch to O (Of) then
to | (On) or

1. Press and hold the Test key.
2. Press and release the ‘6’ key.
3. Press and release the ‘0’ key.
4. Release the Test key.

Diagnostic Errors

When an error occurs during diagnostic testing, these codes are displayed in the message display.
These status codes and error information are listed in “Status Codes” on page 700-18.
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Test Key Tests

See Figure 3 on page 100-4.

Operation

To start the Test Key test, press and release the Test key. Forms must be loaded before running this
test. The test normally takes approximately one minute to complete.

Test Description

The Power On Self Test (POST): A number of offline diagnostic routines are exercised during this test
to ensure the basic function of the printer. If an error occurs, the execution stops and the correct error
message appears in the LCD display. No printing occurs during this test.

The Test Key printout has four major parts:

Printer ID: The first part of the printout consists of copyright, chip identification, and cyclic redundancy
check information. This information is used by the systems engineer to resolve application and
software problems.

Condensed Error Log: This printout has important information needed by the service representative.
The first column has the latest error. The second column of the error log has the status code. The
third and fourth columns contain the FRU that is the more probable repair for the problem. See “Field
Replaceabie Units (FRUs)” on page 700-19 for a list of FRUs. You should attempt the FRU in the third
column first. The fifth column shows the number of times the error occurred. The last column shows
the procedure identification. This is the ID of the procedure that was executing when the error
occurred.

Printer Options: This section of the printout consists of the present printer settings. The first line (0-8)
is the setting for the primary menu options. The second and third lines (9-34) are the settings for the
secondary menu options. The third line {21-34) consists of compatibility options. These are also
secondary menu options.

The Pattern Printouts: The last section of the printout consists of four patterns. These patterns are
useful samples of print quality.

Error Indications

If an error occurs during the Test Key printout and the printer cannot recover from the error, the POST
will stop executing and an error will be posted in the message display. Once an error occurs, testing
stops. If the error code is less than 40 and can be cleared, pressing the Stop key will place the printer
in the Not Ready condition.

700-6
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Power On Self Test (POST)

Purpose: The POST runs automatically when power is put to the printer. An enhanced version of this

test can be done by pressing and releasing the Test key.

As a Basic Assurance Test, this procedure performs the following:
* Resets all hardware
* Executes the Engine test (part 1)
* Executes the ROS test
* Executes the RAM test
» Sets up the stack (for calls/returns)
* Calls the CMOS RAM test
* Calls the Engine test (part 2)
» Calls the Internal Timers test
» Calls the DMA test
* Calls the Task Interface test
* Calls the Timer test
¢ Calls the SRAM test
* Clears RAM
* Gets the status of the 8096
* Calls the Forms Driver test (Test 71)
* Calls the DMA/Serializer/Hammer Fire test (Test 76)
* Calis the SRAM arbitration test (Test 74)
* Calls the Band test (Test 01 or 75)
 Calls the Op Panel LED/LCD test (Test 57)
 Calls the Communication Adapter’s test (Test 60)
* Calls the CSU print sample test (Test 06).

Note: Normal completion time for the POST is approximately one minute. A status code of 01 during

the POST indicates forms should be loaded.
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Test 01, Emitter and Dot Band

Purpose: This test checks the emitter and determines if the emitter slots in the print band are clogged.
Either the service representative or the customer runs this test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Error Indications: The message display shows ‘12 DOT BAND CLOGGED’ when 12 or more emitter
slots are clogged or dirty. Other error indications that may occur are 05 (band cover open), 5E (60
voits failure), 60 (band driver overcurrent), 61 (band speed error), and CO (processor check).

Test 06, Customer Setup Printout

Purpose: This test causes the print sample portion of the Customer Setup test to be executed. This
test consists of five blocks of information. See “Test Key Printout” on page 100-3. Either the service
representative or the customer runs this test.

Operation: To start this test, see “Selecting Tests™ on page 700-5.

Error Indications: Normal printing errors.

Test 07, Ripple Print

Purpose: This test prints a continuous ripple pattern consisting of characters a-z, A-Z, 0-9, and selected
special characters. You can select the print quality, LPI, and CP! at the operator panel.

Operation: To start this test, see “Selecting Tests” on page 700-5.
To stop the printout, press the Test key or Test 60.

Error Indications: Normal printing errors.

abcdefghi jk Lmnopar“stuvwxyzAERCDEFGHI JKLMNOPERSTUVIWXYZ0123454678%abc
becdefghi jk lmnopar " stuvwxyzABCDEFGHI JKLMNOPORSTUVWXYZ0123454678%abed
cdefghijk lmnopqr stuvwxyzABRCDEFGHI JKLMNOPQRSTUVWXYZ012345678%abcde
defghi jkimnopar“stuvwxyzARCDEFGHIJKLMNOPORSTUVWXYZ012345678%abcdef
efghijkimmopar " stuvwxyzARCDEFGHIJKLMNOF@RSTUVWXYZ012345678%abcde fg
fghijk lmmopqar™”stuvwxy zABCDEFGHIJKLMNOFERSTUVWXYZ042345678%abcdefgh
ghijklmnopqr~stuvwxyzARCDEFGHI JKLMNOFRRSTUVWXYZ012345678%abcde fgh i
hijklmnopqr”sfuvwxyzABCDEFGHIJKLMNOPQRSTUVUXYZO123456789abcdefghij
i ik lmnopqr”stuvwxyzABCDEFGHI UKLMNOFORSTUVWXYZ012345678%abcdefghi jk
jklmnopqr"sfuvwxyzABCDEFGHIJKLMNOPORSTUVUXYZOi234567B9abcdefghijkl
klmnopqr"stuvwxyzABCDEFGHIJKLMNOPQRSTUVUXYZO123456789abcdefghijklm
Lmnopqr"sfuvwxVZQBCDEFGHIJKLHNOPQRSTUVUXYZO123456789abcdefghijklmn
mnopqr"stuvwxyzABCDEFGHIJKLMNDFQRSTUVUXYZOi23456789abcdefghijklmno

700-8
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Test 08, Print Error Log

Purpose: Prints the errors that have occurred and indicates how many times each error occurred since
the error log was cleared. See “Test Key Printout” on page 100-3. Either the service representative
or the customer runs this test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Error Indications:

&

o0
¢l
02
03
O

#
o0
L+
20
30
Y0

S FRUI FRUZ
03 FF FF
03 FF FF
¢z FF FF
o0 0% 00
oo 00 00

HFEX¥E

¢ i 2
oG 00 01
oo o0 G0
o4 o0 20
0o 00 00
o 00 OO

3 4 =
g2 06 &0
o8 00 €0
oo 60 06
20 OO0 §0
o8 00 OO

Normal printing errors.
ERRDRLOG ¥

REREER
CNT  PID
oz ii
oz i1
o1 FF
0¢ o0
o¢ 00

ERROR COUNT X¥EXXX¥

& 7 8 ¥ A B T I E F
&0 08 00 00 00 00 00 00 o0 00
00 00 00 00 00 00 00 00 00 OO0
Gl 00 00 00 00 00 00 00 (0 00
GO GO 00 00 00 00 00 00 &0 ¢O
G0 GO GO 60 00 00 00 00 00 o0

Test 09, Attachment (Communication) Card Combined Printout

Purpose: This test prints data specific to the communications adapter installed. For a twinaxial

(Model 012) connector, this data is in the MPU (microprogram unit) storage and addresses hex FO0O0
through hex F3FF are printed. For the coaxial (Model 011) connector, this data is in the PCIA (printer
control information area) and the extended PCIA of the adapter buffer (in MPU storage). The contents
of the register storage are printed following the communication printout.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Error Indications:

ATTA

Normal printing errors.

CHMENT ERROR LOG

0044 00000000 00000000 00000402 30002001 ... iivunacnannaaas

0000
0010
0020
0030

4000
4040
4020
4030
A040

EDL1&6F7FO
C3D&6DVES
DPD74A0F 4
40DFCY07

00020000
00GCGO000
00000000
00000000
QOOCGON0

ATT
E7FOFBF3
peCeCc7Cs
FPFBFSaR
CHE3E240

NDS CO
00000000
00000000
00000000
00000000
DCOOG0000

ACHMENT ROS ID O

F7DSD3E2 FSFOF4F8 ..70X0837NLS5048
E340C9C2 D440C3D6 COFYRIGHT IBM CO
FiF9FBF8 40CiDID3 RF 1985,1988 ALL
DPCSE2ZCS DPESCSC4 RIGHTS RESERVED

MMUNICATION BUFFER

00009770 DS10iCO0 ..... seasapP.N...
00000000 00000000 .. iiinuannsnansna
Q0000000 00000000 ... ciaesnssenoasa
00000000 00000000 (.iisascacnacanna
GO00ON00 00000000 ... as sessasanaa
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Test 50, 80186 BAT Test

Purpose: This test runs BATs for the system card. The service representative runs this test. This test
is incorporated in the POST and the Test Key test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Error Indications: Errors that may occur are BS (80186 processor check), B8 (task interface check),
and BA (80186 SRAM check).

Test 53, Error Log Display

Purpose: This test displays the error log in the message display. The latest error is displayed first.
Scrolling through the log is accomplished by using the Index Up or Index Down keys. To view the
status code count, press the Secondary Menu key. Pressing the Secondary Menu key again will
display the last error logged. Press the Primary Menu to return to the status code display. To end this
test, press Quit or Cancel. The service representative runs this test.

Operation: To start this test, see “Selecting Tests” on page 700-5. prsiy

# SC FRU1 FRU2 CNT PID
0274 A3 AD 17 FF

# = Error log entry number ('1'= latest error)
SC = Status Code

FRU1 = Most probable cause of the error

FRU2 = Second most probable cause of the error
CNT Number of times this error occurred.

PID Procedure identification.

# 5C MAP CNT PID
02 5E 0010 17 FF

]

# = Error log entry number (‘1'= latest error)
SC = Status Code

MAP = MAP entry point
CNT = Number of times this error occurred
PID = Procedure identification.
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SC 60 6660120C666060080
HEX 68 ©0600000060080FF

This screen lets you to scroli through each status code. It displays the number of times (in
hexadecimal) an error has occurred in each status code. The screen above shows that:

SC 02 = 12
SC 03 = 0C
SC OF = FF

Test 57, Operator Panel LED/LCD Test

Purpose: This test determines whether the operator panel keys, switches, and LEDs are operating
correctly. The service representative runs this test. This test is incorporated in the POST and the Test
Key test.

Operation: The test has two parts. To start the test:

1. Press and hold the Test key.
2. Press and release the 5 key.
3. Press and release the 7 key.
4. Release the Test key.

During this test the Op Panel is reset, data is written to and read from the LCD, the LEDs are turned on
and off, and the following three patterns are displayed on the LCD (message display): all dots on, all
dots off, and upper- and lowercase A through X.
To test the keypad:
1. Press and hold the Test Key.
2. Press and release the desired keys.
The message display shows the key that is pressed.

Error Indications: BC (operator panel check).
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Test 60, Attachment Card Test

Purpose: This test causes the communication adapter to execute its internal diagnostics. The service
representative runs this test. This test is incorporated in the POST and the Test Key test.

Operation: To start this test, see “Selecting Tests™ on page 700-5.
Error Indications: 74 (AC timeout AC-—-> PC).

Test 61, Communications Adapter Wrap Test

Purpose: This test executes an internal Communications Adapter wrap test. The test will continue until
an error occurs or a key is pressed. The service representative runs this test.

Operation: To start this test, see “Selecting Tests™ on page 700-5.
Error Indications: 74 (AC timeout AC-—-> PC).

Test 71, Forms Driver Test

Purpose: This test verifies the correct operation of the forms driver (up and down movement). The
service representative runs this test. This test is incorporated in the POST and the Test Key test.

Operation: To start this test, see “Selecting Tests” on page 700-5.
Error Indications: 40 through 4D and 5E.

Test 74, SRAM Arbitration Test

Purpose: Durihg this test, both the 80186 and the DMA serializer perform a large number of accesses
to SRAM to verify that the arbitration circuit is working. The service representative runs this test. This
test is incorporated in the POST and the Test Key test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Error Indications: BA (SRAM check).

Test 75, Band Test

Purpose: This test is the same as test 01.

Operation: To start this test, see “Selecting Tests” on page 700-5.

700-12
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Test 76, DMA/Serializer/Soft Hammer Fire Test

Purpose: This test verifies correct operation of the DMA/Serializer circuitry, hammer driver cards,
power supply, hammer banks, and cabling. The service representative runs this test. This test is
incorporated in the POST and the Test Key test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Error Indications: 51 through SE.

Test 80, Print MPU Memory

Purpose: This test places the correct commands into the task interface to print MMIMO, CMOS, part of
SRAM, and the first 64K of RAM.

Operation: To start this test, see "Selecting Tests” on page 700-5.
Error Indications: Normal printing errors.

MMIO DaTa oREA

SEG :OFFSET $lL 2248 4&73%4aBCDEF &L Z2INEELETETA
2LCOFIBG GAFCOOFCAAFTGIFCOEFCOOFCOOFCOOFIOOrRTOoF ORI OO TIFFLC
2000 :FT00 FaRFGRFC 2R ACF oG oFCGOF G OF COOF CFUFCAFFCFYFIAFF 0RO
ZOOEIFLCO QORI GOFCGOFCOOFOOF COOFCoGFCGOFCOOr COOF TR COOFCGorCh
2LOLFCED COFCOOFCOOF COOF COOF OO IOOF COOFCOOFROOFF OO0

Test 82, Print Vertical Bars

Purpose: Prints a pattern of vertical bars to check vertical registration. The service representative runs
this test. This test is incorporated in the test 08 and the Test Key test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Error Indications: Normal printing errors.
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Test 83, Print Horizontal Bars

Purpose: Prints a pattern of horizontal bars to check horizontal registration. The service
representative runs this test. This test is incorporated in the test 08 and the Test Key test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Error Indications: Normal printing errors.

Test 84, Print Registration

Purpose: Prints a print registration pattern to check print density, hammer bank, and horizontal and
vertical registration. The service representative runs this test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Error Indications: Normal printing errors.

Test 85, Hammer Life

Purpose: Used by IBM manufacturing.
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Test 86, Emitter Alignment Pattern

Purpose: This test uses hammer number 21 to print a modified dot column near each edge of the
hammer. This test is used to align the dot band sensor. The service representative runs this test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Error Indications: Normal printing errors.
| |
f
o
i
’ l
i
Test 87, Diamond Grid Pattern

Purpose: Prints a diamond grid pattern. It is also a check to find bent chevrons and missing elements.
The service representative runs this test. This test is incorporated in the test 08 and the Test Key test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Error Indications: Normal printing errors.

Test 89, Print H Pattern

Purpose: Prints several rows of Hs for print registration in DP quality at 10 CPl and 6 LPI. The service
representative runs this test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Error Indications: Normal printing errors.

HHHHHHHHHHHHHHHHI1HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH-
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHI4HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHH|-IHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH‘
HHHHHHHHHHHHHHHI1!1HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHI1HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH‘
HHHHHHHHHHHHHHHI1HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH'
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH'
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Test 90, Display Memory

Purpose: Displays a selected block of memory on the LCD. The Index Up and Index Down keys
increment and decrement the digit selected by the cursor. The cursor can be moved (horizontally ) to
another digit by pressing the Primary Menu key (10x) or the Secondary Menu key (0.1x). To end this
test, press the Cancel or Quit key. If no action is taken within 10 minutes, the test will end on its own.
Memory and its address is displayed in hexadecimal. The service representative runs this test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Test 91, Display Sensors

Purpose: Displays the status of all sensors dynamically. The LED’s display the present status of the
following sensors (left to right): Band (sensor), Jam, End of Forms, and Platen. The LCD displays a
message when the status of the band motor, fan, band cover, or ribbon sense is changed. To set On
the:

e 60v press key 0
« FAN press key 1
e BAND press key 2.

The status of the ribbon weld sensor and the band cover switch is shown in the message display. The
service representative runs this test.

Operation: To start this test, see "Selecting Tests” on page 700-5; to exit the test, press Quit or
Cancel Print.

Test 92, Loop on Selected Tests

Purpose: This test lets you loop on selected test. The service representative runs this test.

Operation: To start this test:

Press and hold the Test key.

Press and release the ‘9’ key.

Press and release the ‘2’ key.

Release the Test key.

Enter the tests that you would like to loop. (Press Enter between each test entry.)
Press the Quit key.

Enter the number of times you want the tests to loop.

N OO LR

Press the Enter key.
T

(o]

stop this test, set the power switch to O (Off) then to | (On).
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Test 93, Clear CMOS

Purpose: This test clears CMOS. The service representative runs this test.

Operation: To start this test:

1. Press and hold the Test key.
2. Press and release the 9 key.
3. Press and release the 3 key.
4. Release the Test key.

Note: You will always get an error code “1F" when you run this test. Press the "2” then the "7" to
clear the error.

Test 94, Clear Error Log

Purpose: Running this test clears the error log. The service representative runs this test.

Operation: To start this test, see “Selecting Tests” on page 700-5.

Test 95, Print Selected Characters

Purpose: This test prints selected characters. The Index Up and Index Down keys increment and
decrement the digit selected by the cursor. The cursor can be moved (horizontally ) to another digit by
pressing the Primary Menu key or the Secondary Menu key. This is a hexadecimal value and the print
is an EBCDIC character. Press the Quit key to do this test. To end this test, press the Test key. The
service representative runs this test.

Operation: To start this test, see “Selecting Tests” on page 700-5.
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Test 99, Set Up for Manufacturing

Purpose: This test is used by IBM manufacturing and is cleared when the test key is pressed.
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Status Codes

00 - 40 Operator Messages

01 - End of Forms

02 - Paper jam

03 - Platen open

04 - Ribbon check

05 - Band Cover open

06 - Bell command received (Modeis 011 and 013)
07 - Incorrect print order (Model 011)

08 - Hold print timeout - 10 minutes (Model 011)
09 - Invalid operator key entry

OA - Clear command received {Models 012 and 013)

12 - Print band clogged

13 - Graphic check (Model 012)

14 - Restore function pending

1F - CMOS checksum

23 - Transmit buffer overrun (Model 013)

24 - Line parity error (Model 013)

25 - Line Framing error (Model 013)

26 - Buffer parity error (Model 011)
Line parity error (Model 012)
Receive buffer overrun (Modei 013)

27 - Subsystem not ready (Model 011)
Unit address not received (Model 012)

Interface pacing protocol mismatch (Model 013)

28 - Poll check (Model 011)

Line synchronization lost (Model 012)

Link not established (RS-232-C) (Model 013)
2F - Data lost (Modei 012)

Model 011"

31 - Status code 01 with IR timeout

32 - Status code 02 with IR timeout

33 - Status code 03 with IR timeout

34 - Status code 04 with IR timeout

35 - Status code 05 with IR timeout

3A - Cancel print

3B - Buffer reprint active (Model 011)
Buffer print mode (Modeis 012 - 013)

3C - PA1 selected (Model 011)

3D - PA2 selected (Modet 011)

3E - Printer in send state (Model 011)

40 - 7F Machine Check Messages

40 - FF driver overcurrent
41 - FF chop A error
42 - FF chop B error

- 43 - FF current sense A failure

44 - FF current sense B failure
45 - FF phase A error

46 - FF phase B error

47 - FF timeout

48 - Forms check

49 - Autofeed failure

4A - FF phase read error
4B - FF MMIMO error
4C - FF Interrupt error
4D - FF Pedestal error

*  FF=form feed

Hammer Checks

51 - Hammer driver PNP open
53 - Hammer driver NPN open
55 - Hammer coil bank open
57 - Hammer driver PNP short
59 - Hammer driver NPN short
5B - Hammer coil bank short
5D - Hammer protection failure
SE - 60 volts failure

Emitter/Band Checks

60 - Band driver PNP open

61 - Band speed error

62 - Band motor drive {excess emitters)
63 - High duty cycle

65 - Emitter check

6B - PLL tracking

6C - PLL sync check

Software Checks

70 - PC command check

71 - MC command check

72 - 1B control block check
73 - IB sequence check

74 - AC timeout

75 - PC timeout

76 - MC timeout

77 - MS timeout

7C - Attachment software check
7D - PC/RAS software check
7E - MC software check

7F - MS software check
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Host Application Check Messages

80 - Cyclical include overlay

81 - Font does not exist

84 - Incompatible font

85 - Invalid CPI

86 - Insufficient storage

87 - Incompatibie cell height

88 - Incompatible cell width

89 - Font loading error {Codepoint X'00’)
8A - Font loading error (Too much data)
8B - Font loading error (Codepoint X‘FF’)
8C - Invalid page depth

8D - Invalid page width

8E - Image load error (Excess data)

8F - image load error (Insufficient data)
80 - Invalid task ID

91 - Reverse forms move

92 - Overlay does not exist

93 - Invalid task length

95 - Logical page overfiow

96 - Logical page overflow (Text)

97 - Barcode/Text graphic error

98 - Overstrike character left overflow
99 - Overstrike character right overflow
9A - New top of forms-data loss

9B - Invalid overlay ID

9C - Barcode codepoint invalid

9D - Barcode check digit error

Machine Check Messages

AO - DMA failure

A1 - DMA overrun

A2 - DMA 0 timeout

A3 - DMA 1 timeout

A4 - Print timeout

A5 - 80186 Bus error

A6 - 80186 DRAM parity error

A7 - 80186 Acknowledge timeout
A8 - 8096 Ready timeout

A9 - Task interface DRAM parity error
AA - 80186 CMOS checksum error
AB - 80186 CMOS read/write failure
AC - 80186 DRAM read/write failure
AD - 80186 SRAM read/write failure
AE - 80186 Timer failure

80186 RAS Check

BO - 80186 Processor check

B1 - 80186 Processor check

B2 - ROS check (CRC)

B3 - DRAM check (Read/Write/Parity)
B4 - CMOS check

B5 - 80186 Processor check

B6 - 80186 Processor check

B7 - DMA check

B8 - Task Interface check

BS - Timer check (80186)

BA - SRAM check (80186)

BB - Forms drive check

BC - Op panel check

BF - Attachment card not installed

8096 RAS Check

CO0 - Processor check

C1 - Timer check

C2 - DMA/Serializer check
C4 - Shift register check

C5 - HSO check

C6 - Band check

C7 - SRAM check

C8 - SRAM arbitration check

Host Application Check Messages

FO - invalid mode {Graphics)

F2 - Invalid image format (Graphics)

F4 - Invalid axis angle (Graphics)

FS - Invalid map request (Graphics)

F6 - Local PG mapping error (Graphics)

Field Replaceable Units (FRUs)

AO - System card

A3 - Attachment card

A5 - Forms driver card
A7 - Op panel card set
AB - Hammer driver card
BO - Band motor

B1 - Dot band

B2 - Band sensor

B3 - Power supply

B5 - Forms motor

BA to BF - Hammer bank 1 to 6
C1 - Op panel cable

C2 - Sensor cable

C3 - Power logic cable
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C4 - Band drive/Forms drive cable
C5 - Hammer cable

C6 - Hammer cable
C7 - Power cable
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800 Locations and Wiring Diagrams

800 - Section Contents

Locations  800-3
Front and Rear Locations  800-3
Top Front Locations  800-4
Transport Assembly, Part 1  800-5
Transport Assembly, Part 2  800-6
Printer Mechanism  800-7
Print Casting  800-8
Card and Cable Connections  800-9
Interconnect Board  800-9
Attachment Card Connections  800-10
Motor Driver Card and Cable
Connections  800-11
Operator Panel and Sensor Cable
Connections  800-12

LR

Operator Panel and Sensor Cable
Connections (continued)  800-13
Hammer Bank Cable Connections  800-14
Hammer Bank Cable Connections
(continued)  800-15
Power Distribution  800-16
+ 5 Voit Power Distribution  800-17
+ 12 Volt Power Distribution  800-18
-12 Volt Power Distribution  800-19
60 Volt Power Distribution  800-20
ac {Low) Power Distribution  800-21
ac (High) Power Distribution  800-22
Safety Grounding and ESD Wiring  800-23
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Locations and Wiring Diagrams 800-3

Locations Front and Rear Locations

Top Cover Operator
Panel

Power
Switch

Front

Door ™™o |

Rear Access Cover

istsis

Figure 77. Locations, Front and Rear
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Top Cover Latch

Static Eliminator

Top Front Locations

Operator Panel

Band Cover

Lower Forms Guide

Power Cover

Panel Board

Operator

Operator Panel
Keypad
Operator Panel Door

o
2
u
a
<
—
o
a
[=X
=
n

Operator Panel-

Figure 78. Locations, Top Front
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Locations and Wiring Diagrams 800-5

Transport Assembly, Part 1 Forms Advance Knob

Autoload Clutch Lever

Spline

Forms Drive
Tractor

Collar

Pressure Roli
Cam

Horizontai

Forms Drive
Safety Cover

Forms Drive
Front Forms Belt

Guide Plate

Rear Forms Guide Plate

Forms Drive £,
Pressure Motor X

Roll Shaft
Pressure Roll

Platen

9
&~ Autoload

Cam Springs
OF g
Sensor A Coupling
Autoload Belt
Autoload Spring
Washer
Forms Pressure Autoload
Roli Clutch
Pressure Roll 25
Pressure Roli Cam
Handle e P .
:‘ﬂ\)}» N ) Forms Drive Roll Shaft
5 :
Jam Sensor ) Forms Drive Roll
Shaft Bearing
Detail n Platen %
Switch

Figure 79. Locations, Transport Assembly, Part 1
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Transport Assembly, Part 2

Tractor Assembly

o

Figure 80. Transport Assembly, Part 2
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Locations and Wiring Diagrams
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Printer Mechanism

Print Band Shield

Hammer Bank

Support Rail

.’/
petait |

Figure 81. Printer Mechanism

Band Cover

Band Oiler

Cover

Band
Cover
Switch

Hammer Cable
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Ribbon Drive

Belt

Print Casting

e

Idler Gear

Band Drive

Ribbon idler Pulley

Belt Adjusting Lever

Band Drive

Ribbon Drive
Ribbon
Gear

Shaft

800-8

Figure 82. Print Casting



Locations and Wiring Diagrams 800-9

Card and Cable Connections

Interconnect Board

J1
[ 26
oot 25

801
/4T 1
/4= JAA UG 1

01

0ol BO1
/oA AR 1 4 T 1
S 1 4= J R 1
Col1 H01
i Not Used 001 Not Used 801
‘ T 1 - T 1
14 Y 1 25 st it ecccrearaaanan 1
ol A0l
SYSTEM CARD (O1A-EL12 ]
0ol BO1
/54 1 [ 1
A T 1 0 T 1
ol A01

210]
T 25
) 25
BO1

Figure 83. Interconnect Board
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Attachment Card Connections

Aftach
Card
(01A-F1)

AD1
ADZ
AD3
A4
A0S
AOG
AO7?
A0B
A0S
Al0
All
ALZ
Al3
Al4
AlS
AlG
Al7
A18
AlS
AZO
AZ1
AZZ
AZ3
AZ4
AZS

B0z
B03
BO4
BOS
BO6
807
808
BOS
B10O
B11

B13
Bl4
B15
B16
B17
B18
B1S
BZ0
BZ1
Bz2
BZ3
BZ4
B2S

LR

A
|

<—
<—
<L
<~

GNO

—CARD GOOD IND ————>
—BURN IN

—ATTACH RESET

+TASK BUS +RD/~WR ——>
-XFER COMPLETE ———
-TASK BUS ACK

-TASK BUS REQUEST
+TASK DATA
+TASK DATA
+TASK DATA
+TASK DATA
+TASK DATA
+TASK DATA
+TASK DATA
+TASK DATA

GND
+12U (Model 012 only) —
+5U

+5U
GND
GND
+FUNCTIONAL TEST PIN —>

+TASK ADDR 15
+TASK ADDR 14
+TASK ADDR 13
+TASK ADDR 12
+TASK ADDR 11
+TASK ADDR 10
+TASK ADDR
+TASK ADDR
+TASK ADGR
+TASK ADDR
+TASK ADDR
+TASK ADDR
+TASK ADDR
+TASK ADDR
+TASK ADDR
+TASK ADOR

GND
+12V (Model 013 only) ~
+5U
+5U
GND

GND
-AC SENSE | ——————>

vV

\4

\4

v

\|/

v

vV

O=NWAUNON

VVVVVVVVVVVVVVVY

O=NWaENO~NDW

Figure 84. Attachment Card Connections

IC
BOARD
(01A)

A01
ADZ
AD3
AO4
A0S
A0S
AD7
A08
ADS
Al0
All
AlZz
Al3
Al4
A1S
Al6
ALY
Al8
Al3g
AZ0
AZ!
AZZ

AZ4
AZ5

BOZ
BO3
BO4
B80S
BOG6
BO7

BOS
B10D
Bl1
B1Z
B13
Bl4
B1S
B16
B17
818
B13
B20
821

BZ3
BZ4
BZS

800-10
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Locations and Wiring Diagrams 800-11

Motor Driver Card and Cable Connections

MTR DRV
CARD
(01A-81)
MOTOR DRIVER CABLE
fel[]=
< _
A1 A1 52|12
1[{ 1]—+B1R— z 4[| 4
z|| 2|—+BiR — 158 5| | s|—| Fornms
3{| 3 — >, 6| | 6| —| moTOR
4| a — (2 7| 7| —
s|| s|—+s2r >|z 8lfef[—
6{] 8|—+82r >19 s|| | —
7 7 —1"10| jio| —
HIE
10| 10 il
11| 11[—8ND MTR RTN
12| 12 1 lel
13|13 '
15|] 15[ +0 12 l'lfl—
et v
16}[ 18 1 ce—3 E
ik M
18|18
20|| 20
21||21|—+A1R————
22(| 22| — satR——
23|| 23
24|| 24
25|| 25| —+A2R
| 26[ [ 28] —+A2R

I
BOARD
(01A)
ADl |<— +PF MTR CHOP ON A ——| A0l
ADZ 174
AD3|{— ~PF B PREDRIVE >| A03
RO4 RO4
AOS|<— +BAND MTR OC ——— | A0S
ADG|—— —-PF NOT A PREDRIVE —>| AOB
RO7|<— +PF CURRENT SENSE A —| AO?
A0g|— +5Y —————————>| A0B
AOY|— -12V ~————————>| A9
Al0 Al0
All All
Al2 AlZ
Al13|<— +PF CURRENT SENSE B —| Al13
Al4|- -LOW VOLT MONITOR (60V)>| Al4
AlS|— GND >| AlS
AlG|— +5V >| AlG
Al17|—— -BAND ORU CNTL WB —>| Al17
Al8|— GND >| Al18
R18|—— -RST BAND MTR OC >| A19
AZ0 AZ0
AZ]|— +60V >] AZ1
AZZ|— +60U >1 AZ2
AZ3 AZ3
AZ4]-——— PUR GND ———————— > | A24
AZS{— PWR GNO ——————>| RA2S
801 BO1
B02|— -PF PEDESTAL >| B02
Bo03|— +12 —— XX > | BO3
B04|<— +PF MTR CHOP DN B BO4
8g5|— +12y ———————————>| B0S
BO6[<— +PF OC ERROR BO6
BO7|— -PF A PREDRIVE >| B07
B08|-— -POR >| .808
BO9|— -12 —— @ ——— > | 809
B10}— -PF NOT B PREDRIVE —>{ BI10O
Bll{— +25KHZ CLOCK ———>{ 811
Blz 812
813 B13
B14 o14
B1S5|—— -PNP FIRE >{ B15
816 816
B1?7|—~ -RST PF MTR OC >| B17
B18|— GNO >| 818
B1S|— 6NO >1 B19
B20]— +60 VOLTS SENSE >| B20
B21|— +B0V >| BZ1
B2Z2|— +60V >} B22
823 B23
B24|— PUR GND >| BZ24
B25|— PUR GNO >| B2S
A
25 01
Not Used Used
Not U: Not Used
26 02
At Wiring View

ilile

03 401

Key

MTR PWR Wiring View

Figure 85. Motor Driver Card and Cable Connections

o un

Key Plug (REF) Position 03
09 01

10 02

Key Plug (REF) Position 04

Forms DRV MTR Wiring View
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Operator Panel and Sensor Cable Connections

I SYSTEM
3040 CARD g
01A) z
— JRE—— 2 OP PANEL
OP PANEL CABLE Ny i

(2] D1 Ji

Ral.it ECENLE 0P PAMEL
Ao |~ N0 ———— | Aol [ 1]— om0 ——— | 1 KEYS
AD2[<— +HMR LATCH LOAD ————| AOZ 2{| z|— +oP P DSPLY SEL ->| 2 [| 2 2
AO3f-—— #5y ——— 5| AO3 3|| 3|— oM ——————>| 3 || 3 ==
AQ4|<- -NPN FIRE —————| A04 a|| a|— +0P paL swiTCH SEL->| & |{ 3 NIRRT
A0S|<- +SR CLOCK ————— | A0S 5| s|— — sl s z{| z|-| 2
ADG[<~ +SR DATA ————mrmemmeme!| AOG || 6/— —OP PN RESEY >l & {| 8 3|l 31-1 3
AQ7[<~ -RST BAND NMTR DC AQ7 71| 2|— >l 7 7 af| &|—| a
ADB|— +SR HMR DATA OUT 2 —>| AOB gl| 8|— +0P P RODOR 0 —>| B || 8 s s|—| s
ADg || 9|— cno s |{ a 8[| 6|—| &
Al0 A10 10| [10]— +op P ROOR 1 —>[10 |] 10 2| 72— 2
All All 1| [11|— eno >{11 || 11 al| 8]—| 8
AlZ AlZ 12| [12| - -op ew wRITE >l1z || 12 sl g} | s
Al3 Al3 13[|13[— cMo >113 ] 13 10| 10}—|10
Als Ala 13| [1a|<- “op TEST Su 13 1114 11 [{11]~[11
AlS|<= +TASK DATA 2 >| als 15| [15]— +5y ———v—51l15 1] 15 12| | 12|—} 12
Al AlG 16 [16]<= +0P PM. D7 =mmm——n>!15 || 18 13} 13|—]13
Al7[<= +TASK DATA 7 A17 17| [17]<= +0P PNL D mmmmmmmm> {17 [| 17 18| [ 1a|—| 12
A1B|— +TASK BUS +RO/-WR >! Al8 18] |18]<= +0P PNL DS —~———emm>{18 || 18 15} | 15|—}1s
Al9[<= +TASK DATA & —>| A13 18 |19} cnO >|19 |]13 18] | 18{—| 18
AZ0| — 6M) —————————>| Az0 20| [20|<- +oP P D4 ——>20 || 20 171 | 17} 12
AZl|<~ -PF A PREDRIVE —————| AZ1 21| [21|<= 40P PNL D3 =321 || 21 18] [ 18|18
A2Z|— +SU ——IUNUSEDT > A22 22| |22]<= 40P PNL (2 =ewe——t22 22 e —1
AZ3|<- +PF PEDESTAL UNUSED) | o3 23| (23— oMo >123 || 23
AZ4|<- -PF B PREDRIE ——| Aza 24| |Z4|<= +OP PNL D1 wmmmm>{24 || 22
AZS|<- +25KHZ CLOCK —————o! AZ5 25| 25| <= +0P PN DO =mmmm—mm>{25 || 25
801 -LO VOLT MONITOR (60u)->| BO1 26| |26{— oMo >|26 || 26
B02|— -ANY HMR ON 2 ———> | BOZ I It
BO3| — +SR CLOCK WRAP >| eo3
808|— +12v —— 5| po4
80| — 18R 0aTA wmer — | Bos
B0E| — -NPN FIRE uRAP >| BOS
B07|— -PMWP FIRE WRAP ———>| 807
BOS|- 4CARD TESTER IRQ (TON)->| BOS
BO9|— -ANY PNP ON | —————>
B10
81
812
B13|<= +TASK DATA O
B14|<= +TASK DATA I
B15|— +SR HMR DATA OUT 1| —> i)
Bl6|<~ +TASK DATA 3
BI7[<= +TASK DATA 4
Bl8{<= +TASK DARTA S5
819|— +PF MTR CHOP OM
B20|— BF CURRENT SENSE B
B21|— -POR ———reee—r— Be
2 P e — 1 7
823 <~ -PE NOT 8 PREORIVE
BZa|<- -PF_NOT A PREDRIVE ——| 824
B28|T Fen lommiore e | B2d

|~ OP Panel D1
"\—/—

Figure 86. Operator Panel and Sensor Cable Connections
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Operator Panel and Sensor Cable Connections (continued)

/
o !
N

Q
]

I:wN—Dmtﬂqmm;wn-—équmm.mN-ommqmm; u.lN—-]

—
LUl — GND -|col
17 coz
CO3j— +5u €03
Coa coa
s cos
[§0.3 C06
o7 co?
CU8|— -HANY NPN ON 1 <1 €08
cos +TASK ADDR 12 -| €03
Ci0: +TAOK ADOR 13 >| Ci0
cn +TASK ADOR 11 (93]
c12 +TASH ADDR B ciz
r3 +TASK ADOR 14 €13
L1e ~TASK BUS REQUEST cla
c1s +TASK ADDR 10 Cis
Cl6 +TASK ADDR [T
c17? +THSK ADI c1?
c18 +PF CURRENT SENSE A cis
19 +SYSTEM CARD GOOD 19
C2u GN) ————ee——— | (20
cz1 +TASK ADOR 3 —wem— | CZ1
£2e A ———— 1 (22
€2y +TASK ADOR § ————>| (23
L24 +PF HTR CHOP ON A Czs
c2s =ANY NPN ON ¢ czs
ool ~TASK BUS ALK DO}
ouz -1y —————>| D02
003 Do3
004 D04
0as DOS
aos ooe
0a? bo?
oon -BAND DRU CNTL W ——jDOB
7] -RsT PF MTR O —e=——| D03
010 —BURN [N ———————ememer | DO
011}-10-60V PS CNTL ¢ +DFF /~DNJ| D11
012{— -ANY HMR ON | —————-| 012
U13]— -AC SENSE 1 =|013
014 - FIRE —————| 014
015]— +B8NI MTR O —————~| 01S
air —ATTACH RESET Ole
01?7]— +TASK ADOR D =1017
018f— +TASK ADOR B >|D18
019]— +TASK ADODR 7 ~10138
0zZ0)— +TASK ADDR 1 020
— +TASK ADOR & 21021
— +Pf OC ERROR 1022
— +60/10 UVOLTS BAD >1023
— -ANY PNP ON I »| D24
— +TASK AODOR 4 +102%
33

Not Us

34

[ AUNCOOBICNSWN=CODLIONEWN=OODNONE wN:]

PLATEN
OPEN
SWITCH

NEWN =

v .

SENSOR CARBLE

3

Jam
—Nwau
DET

| 111

— 45U »
<= +PLTN OPN
— GND
— +5U 1 1 |—
— HOLE SNS LED DRV 20|l 2z
<- +HOLE 5NS HE3E]] 3 |—
— GND SE a8 s |—
— 45U sl s 5 |—
— "EoF LED ORU Y
<= ¢EOF SNS
— GND
— 450
— GND S 1 [—
<= #BNO MTR ENCDR OUTPUT 02| 2
— GNO >[Z235(( 3 |—
— 45U e E|| a4 |—
— BND SNS LED DRU ~l s s |—
+RAW BND EMITY
GND
— 45U
‘— +BND CUR OPN
GND
HR BLUR ON ——————————
+5U
4V ———
RIB WELD LED DRV 4 S 1 |—
+RIB WELD SNS — oZulf 2 §
— 6N} ~———— | Z23E&(] 3 |—|2
- LN 4 t—lw
! s |—|»
°]z 1
>lma ol 4 |—)o—a
s S ~NO
SSR
——t 1 SEE
— 43 2 | AC DISTRIBUTION

> 1 1
h\w‘[> w2l 2
L—iz3Z]} 3
awnll g

> S S

Not Used
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Hammer Bank Cable Connections
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Hammer Bank Cable Connections (continued)
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Power Distribution
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Locations and Wiring Diagrams 800-17

+5 Volt Power Distribution

Solid
—» State
Power [P|__+5V Ic | +sv | Motr Rela
J1 Driver y
Supply |2 Card Card
- Platen
Hammer Sensor
+*1 Driver
Card
(0] +5V Operator o Jg’: Det.
System |1 Panel nsor
=
Card [o]
2]
+58V Sensor Cable EOF
L] Attach Sensor
Card
BandMTH
1 Sensor
i, Band
Sensor
' FRFF R
filiililiililaitd J—
P2 n
4 . |Band cova
25 o1 25, o1 Sensor
NOT USE! NOT USED NOT USED: NOT USED
NOT USE NOT USED NOT USE NOT USED
2 GV 0z % J1 WIRING VIEW 02
P2 WIRIN! IEW
: | .| Ribbon
Sensor

Figure 91. Power Distribution (+ 5 volit)
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+12 Voit Power Distribution

Power
Supply |2

+ 12V Distribution Path

+12V "

IC
Card

2
NOT USE
NOT USE

26

01

NOT USED

NOT USED
02

P2 WIRING VIEW

Figure 92. Power Distribution (+ 12 volt)
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Locations and Wiring Diagrams 800-19

-12 Volt Power Distribution

-~ 12V Distribution Path

Motor
Power -12v I,y I —12V Driver
Supply |2 Card Card
Operator
| System |D| — 12V Panel
Card |1 Display
— Attach
o e Card
(PEC)
P2 I
25 1 25. 01
NOT USE NOT USED NOT USED: NOT USED
NOT USE! NOT USED NOT USE! NOT USED
26 02 26 02
P2 WIRING VIEW J1 WIRING VIEW

Figure 93. Power Distribution (-12 volt)
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+ 60 Volt Power Distribution

+ 60V DISTRIBUTION PATH

Power
Supply

NOTE: +60V dc does not go directly to

e[

the forms drive motor or to the
hammer block, but is switched to
them by their respective drive
cards.
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P +60V [T ic Motor Band
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Card Motor
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Block
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[

P3 WIRING VIEW

Figure 94. Power Distribution (+ 60 voit)
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Locations and Wiring Diagrams 800-21

ac (Low) Power Distribution
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Supply ac Power Switch 5[t 112 Wiring View
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Figure 95. Power Distribution - ac (Low)
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ac (High) Power Distribution
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Figure 96. Power Distribution - ac (High)
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Locations and Wiring Dlagrams 800-23

Safety Grounding and ESD Wiring

Power Supply

Interconnect Board

% | Grounding Bar

( » To Power Cover Wire Guide
-» To Upper Wire Guide
» To Stacker
N\ T0 Paper Chute
Forms Transport
] Band Motor Casting
] ——— """
| | | |
-] | | | {w—=Hammer Blower
L__1 | 1
| S J

)

Operator Panel Support Plate

Operator Pane!

ESD GROUNDING

Figure 97. (Part 1 ol 2) Safety Grounding and ESD Wiring
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Safety Grounding and ESD Wiring

Power Supply Interconnect Board

‘lv } N f — i_s_ I
ﬁ@?éb 4]‘—Grounding Bar ﬂ
|

Forms Transport

......

u
Band Motor Casting
? =) le— Hammer Blower
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/
—o

A |

ac ON/OFF Switch FACIA Pane

SAFETY GROUNDING

Figure 97. (Part 2 of 2) Safety Grounding and ESD Wiring
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Abbreviations 27

Abbreviations

AC
APL
BAT
CA
CEM
CMOS
COAX
comp
COVR
CPI
CPS
CRC
CSR
csu
cu

DC
DMA
bp

EC
EBCODIC

EMC
EOF
EPO
EPROM
ESD
FRU
GLP
GND
D

10
IOCR
ILp
LCD
LED
LPI
LPM
MAP
mcC
MCPC

alternating current

a programming language

basic assurance test
communication adapter

customer engineering memorandum

complementary metal-oxide semiconductor

coaxial cable

compensation

cover

characters per inch

characters per second

cyclic redundancy check
customer service representative
customer setup

control unit

direct current

direct memory access

data processing

engineering change

extended binary coded

decimal interchange code
electromagnetic compatibility
end of forms

emergency power off

erasable programmable read only memory
electrostatic discharge

field replaceable unit

general logic probe

ground

identification

input/output

input/output common register
integrated logic probe

liquid crystal display

light emitting diode

lines per inch

lines per minute

maintenance analysis procedure
mechanism controller

Machine Check/Program Check

MS
MiM
MMIMO
MPL

MPP
MPU
N/A

NLQ
NPN

OCR
PA1
PA2

PA KEY

PC
PCIA
PLAT
PMA
P/N
PNP

POR
POS
POST
PSF
RAM
RAS
ROS
sC
SD
SENS
SRAM
sw
SYNC
VSP

mechanism slave

maintenance information

memory mapped input output

maximum page length or maximum print
line length

maximum print position

microprogram unit

not applicable

near letter quality
negative-positive-negative (transistor term
for lower drive signal to the hammer coils)
optical character recognition

program attention 1

program attention 2

Either PA1 or PA2 keys on the Operator
Panel

printer controller

printer control information area

platen

print mechanism adapter

part nhumber

positive-negative-positive (transistor term
for the upper drive signal to the hammer
coils)

power on reset

pasition

power on self test

proportional spaced font

random access memory

reliability, availability, and serviceability
read only storage

status code

status display

emitter sensor

shared random access memory

switch

synchronization

variable speed print

World Trade
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Index

A
ac cable 600-6
adapter, communications 700-12
adjustment

autoload clutch belt 300-28

band drive rotor 300-17

band oiler 300-8

band support 300-69

band tracking 300-14

forms drive belt 300-28

idler rotor adjustment 300-14

platen assembly 300-58

platen drag 300-53

platen switch 300-58

print mechanism setscrew 300-52
analog meter 000-10
assembly, frame 300-29
attachment card 500-9
attachment card, test 09 700-9
attachment card, test 60 700-12
autoload clutch  300-20, 300-21
autoload clutch drive belt 300-28

B

band drive rotor 300-17

band drive service check 300-18
band idler rotor 300-12, 300-14
band motor filter 300-10

band oiler 300-8, 300-18

band shield 300-18

band support 300-69

band test, test 75 700-12

band tracking 300-14

band, dot 300-5

belt, autoload clutch drive 300-28
belt, forms drive 300-28

belt, ribbon drive 300-42

blower 600-8

C

cable and card locations 800-9
cable connections
hammer bank 800-14, 800-15
operator panel 800-12, 800-13
sensor panel 800-12, 800-13

cable, ac 600-8
cable, hammer 300-72
cable, operator panel 500-6
card and cable locations 800-9
card connections
attachment card 800-10
interconnect board 800-9
motor driver card 800-11
cards
hammer driver 500-11
interconnect board 500-13
motor driver 500-12
systems 500-10
card, communication test 09 700-9
card, operator panel 500-8
characters per inch 000-9
clear CMOS, test 93 700-17
clear error log, test 94 700-17
clutch, autoload 300-21
communication card, test 09 700-9
communications, modei-011 400-3
communication, model-012 400-3
communication, model-013 400-3
Configurations 000-4
conversion, hexadecimal 700-3
CPl  000-9
CSR meters 000-10
customer setup test 06 700-8

D

diagnostic error codes 700-5
diagnostic procedures 700-1
diagnostic test 700-4

diamond grid pattern, test 87 700-15

Index X-3

differences, Model 011, 012, and Model 013  000-3

digital meter 000-10
display memory, test 80 700-16
display sensors, test 91 700-16
display, error log, test 53 700-10
DMA/Serializer, test 76 700-13
dot band 300-5

description 000-5
dot band cover switch 300-9
dot band motor -300-11
dot band sensor 300-16
DP mode 000-6
draft mode 000-6



drive rotor, band 300-17

emitter alignment pattern, test 86 700-15
emitters and dot band, test 01 700-8
EOF sensor 300-33

error codes, diagnostic 700-5

error indications 700-6

error log display, test 53 700-10

error log print, test 08 700-8

error log, clear test 94 700-17

F
field replaceable unit 700-19
filter, band mtr 300-10
forms

description 000-9
forms drive 300-20
forms drive beit 300-28
forms drive motor 300-32
forms drive roll shaft 300-24
forms driver, test 71 700-12
forms pressure roll shaft 300-26
frame assembly 300-29
front forms guide plate 300-31
FRU 700-19

G

general information 000-1

H

hammer bank 300-68

hammer cable 300-72

hammer coil service check 300-71
hammer driver card 500-11
hammers 300-67

hammer, soft fire, test 76 700-13
hexadecimal conversion 700-3
horizontal bars, test 83 700-14

]

idler rotor, band 300-12
idler rotor removal 300-12

installation
ac cable 600-6
attachment card 500-9
autoload clutch  300-21
band cover switch 300-9
band drive rotor 300-17

X4

installation (continued)

band idler rotor 300-12

band motor filter 300-10
band oiler 300-8

band sensor 300-16

blower 600-8

cable, hammer 300-72

card, attachment 500-9
card, operator panel 500-8
dot band 300-7

dot band sensor 300-16

EOF sensor 300-33

filter, band drive 300-10
forms drive belt 300-28
forms drive motor 300-32
forms drive roll shaft 300-24
forms guide plate-front 300-31
forms guide plate-rear 300-30
forms pressure roll  300-26
frame assembly 300-29
hammer bank 300-68
hammer cable 300-72
hammer driver card 500-11
interconnect board 500-13
JAM sensor 300-34

keypad, operator panel 500-5
motor driver card 500-12
operator panel 5004
operator panel cable 500-6
operator panel card 500-8
operator panel keypad 500-5
operator panel support plate 500-7
paper shield 300-46

platen 300-54

platen switch 300-58

power cover 300-4

power supply 600-5

power switch 600-6

print mechanism 300-50
relay 600-4

ribbon cartridge 300-41
ribbon drive belt 300-42
ribbon drive shaft 300-43
ribbon weld sensor 300-44
shield, paper 300-46

switch, platen 300-58
systems card 500-10

top cover 300-3

tractor 300-23

tractor assembly 300-22
upper forms guide 300-35

integrated logic probe 000-11

X-4
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h

interconnect board 500-13, 800-9

J

Jam sensor 300-34

K

keypad, operator panel 500-5

L

locations
air baffle 800-7
autoload belt 800-5
autoload clutch  800-5
autoload clutch lever 800-5
autoload coupling 800-5
autoload spring 800-5
band cover 800-4, 800-7
band cover stud 800-7
band cover switch 800-7
band drive gear 800-8
band drive idler gear 800-8
band drive motor 800-8
band drive rotor 800-7
band idler rotor 800-7
band motor filter 800-8
band oiler 800-7
band sensor 800-7
belt adjusting lever 800-8
blower 800-8
collar 800-5
dot band 800-7
end of forms (EOF) sensor 800-5
forms advance knob 800-5
forms drive belt 800-5
forms drive motor 800-5
forms drive safety cover 800-5
forms drive tractor 800-5
forms pressure roll  800-5
forms pressure roll shaft 800-5
forms thickness lever 800-7
frame 800-5
front door 800-3
front forms guide plate 800-5
hammer bank 800-7
hammer cable cover 800-7
horizontal vernier knob 800-5
inner pulley 800-5
jam sensor 800-5
key 800-8
lower forms guide 800-4
operator panel 800-3, 800-4

Index X-5

locations (continued)
operator panel board 800-4
operator panel door 800-4
operator panel keypad 800-4
operator panel support plate 800-4
paper shield 800-7
platen 800-7
platen switch 800-5
platen yoke 800-5
power cover 800-4
power supply 800-6
power supply relay 800-6
power switch 800-3
pressure roll cam 800-5
pressure roll cam spring 800-5
pressure roll handle 800-5
pressure roll shaft 800-5
print band shield 800-7
print casting 800-7
rear access cover 800-3
rear door 800-3
rear forms guide plate 800-5
ribbon drive belt 800-8
ribbon drive pulley 800-8
ribbon drive shaft 800-8
ribbon gear 800-8
spacer 800-7
spline 800-5, 800-6
static eliminator 800-4
support rail  800-7
top cover 800-3
top cover latch 800-4
tractor 800-6
tractor assembly latch 800-6
tractor forms guide 800-6
tractor lock lever 800-6
logic probe, integrated 000-11
loop on tests, test 92 700-16

maintenance procedures iv

MAPS, how to use iv

maximum print position 000-9

memory, display test 90 700-16

meters, CSR 000-10

metric tool supplement 000-10

miniprobe 000-10

Model 011 printer attachment devices 000-3
Model 012 printer attachment devices 000-3
Model 013 printer attachment devices 000-3
motor driver card, 500-12



motor, dot band 300-11
motor, forms drive 300-32
MPU memory, test 80 700-13

NLQ mode 000-6

o

offset screwdriver 000-10

oiler, band 300-8, 300-18

Op Panel LED/LCD Test, test 57 700-11
operator panel 500-3, 500-4

operator panel cable 500-8

operator panel card 500-8

operator panel keypad 500-5
operator panel support plate 500-7

P
paper shield 300-18, 300-46
pivot assembly 300-12
platen 300-54
platen drag adjustment 300-53
platen switch 300-58
plate, front forms guide 300-31
plate, rear forms guide 300-30
POST (power on self test) 700-7
power 600-1
power distribution
-12 volt distribution 800-16, 800-19
AC (high) volt distribution 800-22
AC (low) volt distribution 800-21
60 volt distribution 800-20
+ 12 volt distribution 800-16, 800-18
+ 5 volt distribution 800-16, 800-17
+ 60 voit distribution 800-16, 800-20
power supply 600-3, 600-5
power switch 600-6
print H pattern, test 89 700-15
print horizontal bars, test 83 700-14
print mechanism 300-50
print mechanism service position 300-48
removal 300-48
print mechanism setscrew 300-52
Print Modes
description 000-6
print MPU memory, test 80 700-13
print registration, test 84 700-14
print selected characters, test 95 700-17
print vertical bars, test 82 700-13
Printer configurations 000-4

X-8

printer, description 000-3

Printouts
Test key printout, modei 011. 1004
Test key printout, model 012. 100-5
Test key printout, model 013  100-8

printouts, Test Key 100-3

R

rear forms guide plate 300-30
relay 6004
removal
ac cable 600-8
attachment card 500-9
autoload clutch 300-21
band cover switch 300-9
band drive rotor 300-17
band idler rotor 300-12
band motor 300-11
band motor filter 300-10
band oiler 300-8
band sensor 300-16
blower 600-8
cable, hammer 300-72
card, attachment 500-9
card, operator panel 500-8
dot band 300-8
EOF sensor 300-33
filter, band drive 300-10
forms drive belt 300-28
forms drive motor 300-32
forms drive roll shaft 300-24
forms guide plate-front 300-31
forms guide plate-rear 300-30
forms pressure roll  300-26
frame assembly 300-29
hammer bank 300-68
hammer cable 300-72
hammer driver card 500-11
interconnect board 500-13
Jam sensor 300-34
keypad, operator panel 500-5
motor driver card S500-12
operator panel 500-4
operator panel cable 500-8
operator panel card 500-8
operator panel keypad 500-5
operator panel support plate 500-7
paper shield 300-46
platen 300-54
platen switch 300-58
power cover 300-4
power supply 600-5

X-¢



removal (continued)
power switch 800-6
print mechanism 300-50
relay 600-4
ribbon cartridge 300-41
ribbon drive belt 300-42
ribbon drive shaft 300-43
ribbon weld sensor 300-44
shield, paper 300-48
switch, platen 300-58
systems card 500-10
top cover 300-3
tractor 300-23
tractor assembly 300-22
upper forms guide 300-35
ribbon cartridge 300-41
ribbon check 300-45
ribbon drive belt 300-42
ribbon drive shaft 300-43
ribbon drive theory 300-40
ribbon theory 300-40
ribbon weid sensor 300-44
ripple print, test 07 700-8
rotor, band drive 300-17

S

safety inspection  xiii
safety notices xii
SC (status codes) 700-18
screwdriver, offset 000-10
selecting test 700-5
sensor JAM  300-34
sensors
dot band 300-16
EOF 300-33
Jam 300-34
ribbon weld 300-44
sensors, display test 91 700-16
sensor, dot band 300-16
sensor, EOF 300-33
service check
forms feeding 300-36, 300-37, 300-38, 300-39
hammer coil 300-71
ribbon 300-45
stacker assembly 300-39
tractor assembly 300-38
service check, band drive 300-18
service position, print mechanism 300-48
setup, customer, test 06 700-8
shaft, forms drive roll 300-24
shaft, forms pressure roll 300-26

Index X-7

shaft, ribbon drive 300-43
shield, band 300-18
shield, paper 300-46
spacing 000-9
SRAM arbitration test 700-12
stacker assembly 300-39
switches

band cover 300-9
switch, band cover 300-9
switch, power 600-6
systems card 500-10

T

test equipment and tools 000-10

Test Key Printouts 100-3

test key tests 700-6

Test procedures, description iv

test 01, emitter and dot band 700-8

test 06, customer setup 700-8

test 07, rippte print 700-8

test 08, print error log 700-9

test 09, attachment card 700-9

test 50, 80186 BAT Test 700-10

test 53, error log display 700-10

test 57, Op Panel LED/LCD 700-11

test 60, attachment card 700-12

test 61, communications adapter 700-12

test 71, forms driver 700-12

test 74, SRAM arbitration 700-12

test 75, band test 700-12

test 76, DMA/Serial/soft fire hammer 700-13

test 80, print MPU memory 700-13

test 82, print vertical bars 700-13

test 83, print horizontal bars 700-14

test 84, print registration 700-14

test 85, hammer life 700-14

test 86, emitter alignment 700-15

test 87, diamond grid pattern 700-15

test 89, print H pattern 700-15

test 90, display memory 700-16

test 91, display sensors 700-16

test 92, loop on tests 700-16

test 93, clear CMOS 700-17

test 94, clear error log 700-17

test 95, print selected characters 700-17

test, BATs 700-7

test, diagnostic 700-4

test, selecting 700-5

theory
communications (model 011) 400-3
communications (modei 012) 400-3
communications (model 013) 400-3

X-7



theory (continued}
dot band 300-5
forms drive 300-20
hammer 300-67
operator panel  500-3
power 600-3
ribbon drive 300-40
throughput  000-7
tools
analog meter 000-10
digital meter 000-10
integrated logic probe 000-11
miniprobe 000-10
tools and test equipment 000-10
tractor 300-23
tractor assembly 300-22, 300-38

U

upper forms guide 300-35

\'}

vertical bars, test 82 700-13

w

wiring diagrams
ESD grounding 800-23
safety grounding 800-23

Numerics
6 LP! throughput 000-7
8 LPI throughput 000-8

X-8

X-8
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