















































































































































































































































































































































































































































































































































































































































Q.18 - UNEVEN PRINT DENSITY (Procedure)

Step Check

1 Rock the toner cartridge 1o
distribute the toner; then try
several test prints. Docs the
prablem go away?

2 Is the transfer guide bent?

Result

YES

YES

Action

Finished.

Replace the transfer guide.

Q.19- GRAY IMAGE - NO PART OF THE IMAGE IS RECOGNIZABLE

(Procedure)
Step Check
1 Docs the problem go away when

you replace the toner cartridge?

2 Clean the transfer corona.
Does the problem go away?

Result

YES

YES

NO

Action

Finished.

Finished.

Go to table C (High Voliage Power
Supply Does Not Provide Power).

Q.20- SMEARING 80-90 mm FROM LEFT EDGE OF PAGE (Procedure)

Step Check
1 Fecder guide warped?
2 Locate the thermoprotector in the fuser
assembly. Is the thermoprotector
properly scated?

LascrWriter Printer Troubleshooting

Result

YES

NO

Action

Tighten the feeder guide screws fully
and then loosen cach screw 1/8-1/4 tumn.
If warpage remains, replace feeder guide,

carefully following dircctions for tightening

and loosening screws.

Clean the thermoprotector with MEK (methyl
cthyl ketone) and seat it properly (see Sectian
2, Take-Apart), or install a new thermopro-

teclor.

rev. Mar 86
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Q.18 - UNEVEN PRINT DENSITY (Explanation)

Step Explanation

1 If the toner becomes clumped in the toner bin, it will not be able to move freely around the
developing cylinder. The developing cylinder puts the charge onto the toner so that it can be
attracted to the surface of the photosensitive drum. Clumping of the toner can cause insufficient
toner to be attracted to the surface of the photosensitive drum, affecting the density of the print.
When the toner cartridge is rocked, the toner in the toner bin is shaken up, restoring its free access
to the developing cylinder.

2 If the transfer guide is bent, it can affect the movement of the paper as it is brought into contact
with the toncr image on the drum, If there is slippage during this contact, uneven print density can
occur. A bent transfer guide can cause such slippage.

A bent transfer guide can also cause an uneven distance between the paper and the transfer corona,
causing a varying charge and uneven print density.

Q.19 - GRAY IMAGE - NO PART OF THE PRINT IMAGE IS RECOGNIZABLE

(Explanation)
Step Explanation
1 This problem is usually caused by a faulty primary corona, developing cylinder, or transfer corona.
Since the toner cariridge contains the first two possibilities, replacing it helps narrow down the
problem.

2 The high voltage power supply provides the electrical charges required for the operation of Lhe
primary corona, developing cylinder, and transfer corona. If the problem was not found in this table,
it may be found in table C, which is concemned with troubleshooting the high voliage power supply.

Q.20 - SMEARING 80-90 mm FROM LEFT EBGE OF PAGE (Explanation)

Step Explanation

1 Feeder guide warpage scems 10 be the most common cause of this problem. If this is the cause of the |
problem, the smearing may also occur at other positions. Sce also table Q10.

™~

If the thermoprotector is not correctly seated, toner will build up on its surface and cause smearing on
prints. The location of the smear in this case is the same as the location of the thermoprotector.
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R - PAPER JAMS (Procedure)

Paper in the printer passes through four main areas (see the diagram below):

(1) manual feed area

(2) cassette feed area

(3) separation/feed area and
(4) fuser/delivery area.

Frequent jams in any area indicates that the area should be checked and repaired or cleaned and lubricated.
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R - PAPER JAM TABLE (Procedure)

NOTE: If a step doesn't solve the problem, turn off the printer, remove the paper jam, and go on to the

next step.

Step

1

Check

Tum off the printer and replace the
DC controller PCB with a known
good one. Then tumn on the printer
and retry the test print.

Does the problem recur?

Jumper pins 1 and 2 of J205 to initiate
atest print. After a jam occurs, open
the printer to observe the location of
the paper. Refer to the diagram on the
opposite page for location reference.

Did the paper make it up from the
cassette feed area to the printer's
upper body?

Are there any sheets of paper stuck
together in the paper path?

Is the paper jam in the fuser/delivery
area?

Is the paper jam in the separation/
feeder area?

Lower the door beneath the manual
feed tray to shed light into the paper
cassette area. Then look into the
cassette paper pickup area as you
initiate a test print.

NOTE: It is normal for the Paper
Jam LED to come on for this step.

Do the pickup rollers rotate completely
at the beginning of the test print?

Did a jam occur down in the cassette
paper puide/feed roller area even
though the pickup rollers rotated?

LaserWriter Printer Troubleshooting

Result

NO

NO

NO

YES

rev. Sep 85

Action

Finished. The DC controller PCB was
the problem.
/

Go to step 3 of this procedure.

Go to table R.S.

Go to table R4,

Go to table R.3.

Gototable F.

Goto table R.2,
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R.1- MANUAL FEED UNIT (Procedure)

Step

1

Check

Is approved print paper being used?

Is the paper wrinkled or curled?

Does the paper detection arm
on the registration shutter
move smoothly?

Are the paper guides deformed?

Open the upper half of the printer
and switch the power on, Actuate
the door switch with a screwdriver.
Short together J210 pins 2 and §
on the DC controller PCB. Does
Registration Shutter Solenoid

SL1 activate?

LaserWriter Printer Troubleshooting

Result

NO

YES

NO

NO

rev, Sep 85

Action

Use approved paper (16-21 1b. standard
photocopier paper).

Replace the paper and make sure that the
paper is stored correctly.

Adjust the arm motion until it is smooth.

Replace deformed guides as necessary.

Check the wiring between J210 on the
DC controller PCB and the registration
shutter solenoid SL1 for continuity. Also
check the connectors. If no problems

are found, replace the registration shutter
assembly.

Go to Table E (Cannot Feed Paper
Manually).
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R.2 - CASSETTE PICKUP ASSEMBLY (Precedure)

Step

1

Check

Is the paper cassette loaded with
more than 10mm of paper?

Is approved print paper being used?

Is the paper wrinkled or curled?

Is the paper cassette installed
properly in the printer?

Is the cassette spring lifting force
OK?

Is the right or left cassette hold-down
tab deformed?

Does the door beneath the manual
feed tray (lower paper feed guide)
close firmly?

Open the door beneath the manual
feed tray (fower paper feed guide)
and examine the feed rollers. Are
any of the feed rollers dirty?

Are any pickup rollers dirty, deformed,
or womn?

LaserWriter Printer Troubleshooting

Result

YES

NO

YES

NO

NO

NO

YES

rev. Sep 85

Action
Remove the excess paper.
Use approved paper (16-21 Ib. standard
photocopier paper).

Replace the paper and make sure that the
paper is stored correctly.

Install the paper cassette properly.

Check the movement of the cassette plate.
If OK, replace the paper cassette.

Repair or replace the paper cassette.

Replace the paper cassette.

Clean with a damp cloth, then with adry
cloth. Hint: you can tum the rollers by
rotating a gear in the lower half of the
printer.

Clean the rollers with alcohol. If rollers
are wom, replace as necessary.
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R.3 - SEPARATION/FEEDER UNIT (Procedure)

Step

1

Check

Is the separation belt damaged or
twisted?

Is the separation belt inside out?

Is any roller dirty or worn?

Do pinch rollers press firmly against
separation and feeder rollers?

Are the feeder rollers dirty or womn?
Are the transfer guides deformed in
any way?

Is the guide wire on the transfer
corona assembly broken?

Are the two strips of mylar tape
located on the transfer corona wire
termination covers loose or missing?

Replace the registration shutter
assembly.

LaserWriter Printer Troubleshooting

Result

YES

YES

NO

YES

YES

rev. Sep 85

Action
Replace the separation belt.
Reinstall correctly. The notched side of

the belt should be facing away from the
/O connector plate.

Clean dirty rollers as necessary. Replace
separation/feeder unit if rollers are badly
wom. Hint: You can tum the rollers

by rotating a gear in the lower half of
the printer.

Replace the separation/feeder unit.

Clean with alcohol if dirty. If worn,
replace separation/feeder unit.

Replace the transfer guides.

Restring the guide wire.

Replace the corona assembly wire
termination covers as necessary.
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R4 - FUSER/DELIVERY AREA (Procedure)

Step Check
1 Is the fuser roller cleaner felt dirty?
N\ 2 Are the entrance guides dirty?
3 Are the separation claws worn?
4 Are the lower delivery guides dirty?

5 Are the upper delivery guides dirty?

6 Does the paper delivery sensor arm
PS3 move freely?

Result
YES
YES
YES
YES
YES

NO

Action
Replace the fuser roller cleaner felt.
Clean the guides.
Replace claws as necessary.
Clean the guides.
Clean the guides.

Repair to restore free motion.

R.S - INCOMPLETE FEED-SHEETS STUCK TOGETHER (Procedure)

Step Check
1 Is approved print paper being used?
‘ ‘ 2 Is the cassette spring lifting force as
specified?

3 Are the cassette side plates worn?

LaserWriter Printer Troubleshooting

Result

NO

NO

YES

rev. Sep 85

Action

Use approved paper (16-21 Ib. standard
photocopier paper).

Check the movement of the casseite plate.
If OK, replace the cassette springs.

Replace paper cassette.
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S - LASERWRITER I/O PCB POWER PROBLEMS (Procedure)

Step Check Result Action

1 Remove the printer from its pedestal YES Repair as necessary.
and visually inspect the cabling
from the power interlock assembly
to transformer PT2 to the I/F
regulator to P3 of the LaserWriter
/O PCB. Are there any cabling
problems?

2 Remove the I/F regulatar assembly. NO Replace the I/F regulator with a known
Check the fuse on the I'F regulator good one, reinstall the printer into its
assembly. Is the fuse blown? pedestal, then recheck power at P3. If

there is still no power at the LaserWriter
/O PCB, replace transformer PT2. If the
problem still remains, replace noise filter
NF2.

YES Replace the fuse, reinstall the printer into
its pedestal, and recheck for power at P3.
Then if there is still no power at the
Laser Writer 'O PCB, replace the I'F
regulator with a known good one. If
there is still no power at the LaserWriter
1/0 PCB, replace transformer PT2. If the
problem still remains replace noise filter
NF2.

LaserWriter Ptinter Troubleshooting rev. Sep 85 page 4.82



S - LASERWRITER 1O PCB POWER PROBLEMS (Explanation)

NOTE: Refer to the LaserWriter Wiring Diagram in the back pocket of this manual for the following
explanation.

ﬁ ™ Step Explanation

1 Power for the LaserWriter I/O PCB originates at TB 101 (terminal block) in the power interlock
assembly. Both terminal blocks (101 ard 102) are located just above NF1 (the noise filter in the
power interlock assembly). TB 101 is towards the inner part of the printer and TB 102 is towards
the on/off switch.

From TB 101, power for the LaserWriter I/O PCB goes down into the pedestal to noise filter NF2
and then to transformer PT2. From PT2, the power goes to the I/F regulator. From the I'F
regulator the power goes up to P3, which connects power to J3 of the LaserWriter 'O PCB.

2 See the explanation for step 1.
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APPENDIX

NIP WIDTH MEASUREMENT

The nip width measurement should be performed when irregular fusing is a problem, The measurement shows

whether the fuser assembly's rollers are exerting uniform pressure on the prints. If they are not, the lower roller

should be replaced. If that fails to fix the problem, the pressure springs should be replaced. ’ %\
N——

To measure:

NOTE: Take measurements when the rollers are hot; wait 15 minutes after turning power ON before
making a measurement,

1. Start a service test print by momentarily shorting together pins 1 and 2 on J205 on the DC
controller board.

2. Switch the power OFF when the leading edge of the print appears at the paper delivery port.

3. Pull the leading edge forward slightly and wait 10 seconds; then pull the print completely
from the fuser assembly.

The result of this procedure is a glossy strip on the paper where the rollers rested. The strip should be 2 to
3 mm wide at its center (see figure below, measurement b) and should spread out no more than .5 mm at either
edge (see figure below, measurements a and c).

4. Measure the width of the glossy section where the rollers were pressing on the paper (see
the figure below). If it meets specifications, rollers are acceptable. If it fails, replace the
lower roller and measure nip width again. If nip width is still outside specification, replace

the pressure spring assemblies on either side of the fuser assembly. N
e o
i Measure when upper and
¢ Width tower rollers are hot.
< gizxur | b 23 mm.
paper 5 la-b) Under 0.5 mm
; [a-by Under 0.5 mm
|b-c| Under 0.5 mm
b
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5.A - GENERAL INFORMATION

This section is composed of the LaserWriter maintenance
procedure for the service technician, a set of maintenance
procedures for the end user, and an Appendix to Section 5.

(1) Service Technician Maintenance procedure - This
procedure should be performed in its entirety every
time service is required on the LaserWriter.

After the first time through, it may be more
convenient to use the Service Technician
Maintenance Procedure Checklist found in the
Appendix to Section 5.

The Service Technician Maintenance procedure makes
reference to the user maintenance procedures in the
second part of this section and to the procedures
in the Take-Apart section.

(2) End User Maintenance procedures - This part of the
LaserWriter Maintenance section is composed of
procedures primarily intended for the end user.

(3) Appendix to Section 5 - This part of the section
contains the Service Technician Maintenance
Checklist Form and the LaserWriter Maintenance
Record Form.

The Service Technician Maintenance Checklist form
is a shorthand version of the Service Technician
Maintenance procedure. It is intended to serve as
a reminder for the technician who is already
familiar with the procedure.

The LaserWriter Maintenance Record form is intended
to help the technician keep a service call record
for each printer. This can be very important,
especially in the case of a recurring problem.

Make copies of the Checklist and Maintenance Record
forms. Take a copy of the Checklist on every
service call. Leave a Maintenance Record form with
every LaserWriter that you install or service.

wWhen you service a printer, check the Maintenance
Record form to see if a similar problem has
occurred before, then make sure that you update the
form after completing the service.
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5.B SERVICE TECHNICIAN MAINTENANCE PROCEDURE

NOTES: (1) The Service Technician Maintenance procedure
(Steps 5.B.1 through 5.B.5) should be performed
: in its entirety every time service is required on
( the LaserWriter.

(2) For information on LaserWriter operation, refer
to the Theory of Operation section in this
manual. For information on the removal or
replacement of LaserWriter assemblies and modules
refer to the Take-Apart section in this manual.

5.B.1 - PREPARE YOUR WORK AREA

l. Collect the following items:
4 by 4 dropcloth (for toner spillage)
penlight
magnetized stubby #2 Phillips screwdriver
soft lint free cloth (for cleaning)
cotton tipped swabs
Isopropyl alcohol

2. You should always be sure to hold the toner cartridge
over the drop cloth to catch any toner that might
spill. In addition, all tools or removed

(“”" assemblies/modules should be placed on the drop cloth
v to keep them and the customer's area clean.

5.B.2 — CHECK THE PRINT COUNT
The print count can be checked in two ways:

(1) When the printer is powered on it will produce a
test print. oOn the bottom of the test print will be
the number of prints that have occurred since the
LaserWriter I/0 board was installed on the printer.

(2) Inside the top half of the printer is the page
counter (a fuse-like component that is part of the
preconditioning exposure assembly) which shows how
many prints have been made on the printer since the
counter was installed.

If you are positive that the LaserWriter I/0 board in
the printer has never been removed, then you can use the
number on the bottom of the printout to judge how many
/TN prints have occurred. If this is the case then go to
{ Step 7.
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If you suspect that the LaserWriter I/0 board has been
removed since installation, then you must gain access to
the page counter to obtain an accurate print count.
Steps 1 through 6 will help you to remove the ozone
filter so that you can see the page counter.

Open the printer and remove the toner cartridge (if
necessary use the instructions in the User Maintenance
procedures part of this section).

Look inside through the open toner cartridge door at
the center part of the top half of the printer.

Locate a single phillips screw holding a dark piece of
plastic to the printer's top frame. This dark piece of
plastic is the ozone filter.

Remove the ozone filter with the magnetized stubby #2
phillips screwdriver (magnetized to help prevent the
screw from falling inside the printer).

Use the pen-light to help you locate the page counter.
Peer into the open printer from the paper output side
as if you were looking into the mouth of a lion. Look
through the opening in which the ozone filter was
installed for a device that looks like a small
thermometer.

Determine the print count. Each mark on the counter
represents approximately 10,000 prints.

If the print count is:

0 to 50,000 - Go to Step 5.B.3.

50,000 - Replace the Separation Belt then

go to Step 5.B.3.
100,000 - Inspect the items below and

replace as necessary.
(1) Fuser Assy (5) Separation Roller
(2) Pre-Exposure Unit (6) Separation Guide
(3) Transfer Corona Assy {7) Fusing Feed Roller
(4) Separation Belt



5.B.3 - SERVICE THE TONER CARTRIDGE

The toner cartridge (see Figure 5-1) contains many moving
parts as well as toner. If the toner cartridge is not
already removed, then open the printer and remove the
cartridge (if instructions are necessary refer to the End
User Maintenance procedures in this section).

Caution: Hold the toner cartridge horizontally to
distribute toner. Don't hold the cartridge on end; the
toner will spill out.

)
(——\ O

0>

FIGURE 5-1: FAR SIDE OF CARTRIDGE

A. The Light Blocking Shutters

The light blocking shutters should open as the cartridge is
inserted.

Light blocking shutter number one (Figure 5-1, #l) provides
an opening so that the light from the pre-conditioning
exposure lamp (in the main body of the printer) can enter
the cartridge and shine on the photosensitive drum to
neutralize any residual charges.

Light blocking shutter number two (Figure 5-1, #2) provides
an opening for the laser to enter the cartridge and ionize
the surface of the photosensitive drum in the form of the
image to be printed. The shutters should close when the
cartridge is removed to prevent the ambient light in the
room from damaging the drum.
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To Service the Light Blocking Shutters:

Open and close the light blocking shutters a few times
in a low light area to make sure that they are not
jammed or broken.

B. The Primary Corona

The primary corona (Figure 5-1, #3) applies a uniform layer
of negative charge over the photosensitive drum surface to
prepare it for the laser beam.

To Service the Primary Corona:

Clean the Primary Corona Wire with a soft cloth
dampened in alcohol (if instructions are necessary,
then refer to the Cleaning the Primary Corona Wire

procedure in the End User Procedures part of this
section).

C. The Photosensitive Drum's Protective Shield

The protective shield (Figure 5-1, #4) covering the
photosensitive drum should open as the cartridge is
inserted. The opening allows the toner powder clinging to
the surface of the drum after the image development process
to leave the drum and be transferred to the paper. When the
cartridge is removed, the shield closes to prevent ambient
light from damaging the drum. If the shield has toner
sticking to it, then the print image may be dirty.

l. Turn over the toner cartridge. Open and close the
protective shield a few times in a low light area to
make sure that it is not jammed or broken.

2. Clean the shield with a soft cloth dampened in alcohol.

3. Check that the foam on the shutter edge is not peeling.
If the foam is peeling, glue it back on (glue for
porous type materials e.g. white glue, works best).

(continued on the next page).
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D. The Photosensitive Drum

The surface of the photosensitive drum (the blue drum
exposed when the shield is open) is ionized by the laser to
i form a latent (invisible) image of the print. As the drum
(“ rolls past the developing cylinder, this image is exposed to
a cloud of toner. The toner will be attracted to the
ionized image on the drum forming a visible image of the
print.

The paper is ionized to the opposite charge as that of the
drum. When the toner image on the drum rolls past the
ionized paper, the toner particles forming the print image
on the drum are magnetically attracted to the paper causing
the image to transfer to the paper. If the surface of the
photosensitive drum becomes loaded up with residual toner
its ability to accept ionized charges from the laser may be
affected. 1In addition, residual toner can prevent a clean
transfer of the toner image to the paper.

1. Hold the protective shield open in a low light area and
examine the surface of the photosensitive drum while
you turn the drum with the large toothed gear on the
left of the cartridge. Look for things like

(@m\ fingerprints, toner buildup, etc.

NOTE: The following step will cause toner spillage from the
cartridge. Perform the indicated cleaning procedure only
when necessary (as described below).

2. If you find an area that needs to be cleaned, collect a
small amount of toner on the drop cloth by holding the
toner cartridge on end and turning the drum. Hold the
shield open and use a soft cloth impregnated with toner
powder to clean the soiled area using long strokes with
medium to light pressure.

(continued on the next page).

-
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5.B.4 SERVICE THE FUSER ASSEMBLY

The fuser assembly (the green felt covered mechanism on the
paper output side of the printer's bottom half) is used to
melt the plastic toner powder print image onto the paper.
For this reason the fuser assembly gets very hot.

CAUTION: Make sure that the LaserWriter has been off at
least five minutes before servicing the fuser
assembly to allow it to cool. Once the
service is completed, allow a few minutes for
the alcohol to dry before turning on the
LaserWriter.

A. The Fuser Roller Cleaner Felt

The fuser roller cleaner felt (Figure 5-2 and 5-3, #l1) is
impregnated with a special fluid to collect contaminants
from the upper fuser pressure roller. If exceptionally
dirty the felt should be replaced not cleaned.

To Service the Fuser Roller Cleaner Felt:

Raise the top of the fuser assembly and slide the fuser
roller cleaner felt out (Figure 5-2). Check the felt
and if necessary replace it with a new one.

B. The Separation Claws

The Separation Claws (Figure 5-3, #2) skim the paper from
the fuser pressure roller after the plastic toner has been
fused onto the paper. It is important that their tips
remain smooth and sharp.

To Service the Separation Claws:

Clean the Separation Claws with your fingernail being
careful not to damage the leading edge (Figure 5-3,
#2).

C. The Delivery Guide, Separation Guide, and Paper Guide

The delivery and separation guides (Figure 5-3; #3, #4, and
#5) keep the paper from getting jammed in the delivery
roller as it is output from the fuser assembly. Over a
period of time these guides can collect dirt from the paper.
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The paper guide is the small grey plastic tray which guides
the paper between the upper and lower fuser pressure
rollers.

{ To Service the Delivery, Separation, and Paper Guides:

K Clean the delivery guide, separation guide, and paper
guide with a soft cloth dampened in alcohol (Figure 5-
3; #3, #4, and #5).

5.B.5 SERVICE THE PAPER PATH

Figure 5-4 below shows the paper path components that
require periodic cleaning. Clean them with a soft cloth
dampened in alcohol.

)
. o S
_flf "N. , I - ,.: ’ ! Feed
i [P m——: a4 Rollers
= e ) ' Transfer
Guides
Transfer
Corona Assy
Separati Separation
Feeder  Feeder DCPAALON  pejy

Roller  Guide Roller

FIGURE 5-4: PAPER PATH
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1,700 Prints — & | @ | / =

Approximate number of B rB' -----
prints Sz o /

—

\
i

2,000 prints (order a new _I L Laser Writer Toner

toner cartridge)
2,800 prints

3,000 prints (replace the —-’II//

toner cartridge)

Indicator lights

- Cartridge indicator

FIGURE 5-5: CARTRIDGE INDICATOR

On/Off SWitCh s

Upper unit release lever

Laser Writer Toner

Cartridge door

Laser Writer Toner Cartridge
indicator

FIGURE 5-6 ﬂ
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5.C END USER MAINTENANCE PROCEDURES

5.C.1 TO CHECK THE TONER CARTRIDGE

(L ’ To Service:

To determine whether the toner cartridge needs to be
replaced, look at the color of the indicator (see
Figure 5=5), visible through the window on the right.
As the drum rotates, the color of the indicator changes
to indicate the useable service life of the cartridge.
The cartridge indicator becomes yellow when the
cartridge is about half used up, and finally turns to
red when the cartridge is ready to be replaced.

Each cartridge contains enough toner to make approximately
3,000 letter size prints. If many originals with high toner
image ratios (e.g. dense graphics) are printed, toner is
used up more quickly, and white stripes may appear on prints
before the printing capacity indicator turns red.

5.C.2 TO REMOVE THE TONER CARTRIDGE

Caution: Don't hold the cartridge on end; the toner will
(W\ spill out (Figure 5-7).

l. Lift the release and raise the upper half of the printer
(Figure 5-6).

2. Open the door on the release side of the printer and
pull out the used Toner Cartridge.

NOTE: The right door can be opened only after the upper main
body has been raised.
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Don’t hold the cartridge on
end

FIGURE 5-7

" Laser Writer Toner Cartridge

FIGURE 5-8

™
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5.C.3 DISTRIBUTE THE TONER IN A TONER CARTRIDGE

To Service:

Hold the new toner cartridge horizontal and rock it 45
degrees slowly back and forth about five times (with
the drum as the center of rotation; Figure 5-8). Do
this if white stripes appear on the finished paper.

Caution: Hold the toner cartridge horizontally to

distribute toner. Don't hold the cartridge on end; the
toner will spill out (Figure 5-7).
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Slide the cartridge into the —
printer

FIGURE 5-9

<

)
Flex the black tab until it
breaks loose
Pull out the tab and
the attached tape
FIGURE 5-10
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5.C.4 INSTALL A TONER CARTRIDGE IN THE PRINTER

Caution: Don't hold the cartridge on end; the toner will
spill out.

1. Fully insert the new toner cartridge into the printer
(Figure 5-9).

2. Flex the black tab on the toner cartridge until it
breaks locse (Be careful not to break the attached
sealing tape; Figure 5-10). Hold the cartridge steady
and pull the tab out completely to remove the attached
sealing tapes.

3. Raise the top of the fuser assembly and replace the
fuser roller cleaner felt with a new one (Figure 5-11).
Lower the top of the fuser assembly.

4., Close the upper half of the printer. Turn the printer
on and perform 10 prints. If white lines show, remove
the cartridge and try the Distribute the Toner in a
Toner Cartridge procedure in this section. If white
lines still show, try a new toner cartridge.

Remove the
old and insert
the new
cleaner pad

FIGURE 5-11
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The separation belt is near
the back of the printer

A properly installed __|.
separation belt

FIGURE 5-13
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5.C.5 REPLACE THE SEPARATION BELT

If the separation belt breaks, use the following procedure
to replace it.

NOTE: There is a replacement belt provided with each
machine.

1. Push the release lever up and open the upper half of the
printer (Figure 5-6).

2. Locate the separation belt (Figure 5-12).

Transfer
guide side

1

Indentation
Handla

Separstion belt spring

A / /
™ FIGURE 5-14 iy = ———
3 astembly
/ Hanpger Upper transfer
guide
/- — /ZTramfer roller

/p571'\\ N —
/ o AN AN \\ \\

Separation roller
Separation pinch roller

Separation belt spring

Spring Spring suspsntion
suspendor side

FIGURE 5-15

3. oOpen loop A on the separation belt with a screwdriver
(Figure 5-14).

4. Hang loop A trom the tab on the upper transfer guide
(Figure 5-15). The indentation on the separation belt
belongs on the right side.
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5. Pass the separation belt over the transfer roller, and
under the separation pinch roller (Figure 5-15).

f@w\‘b' Hook loop B on the separation belt to the underside of
. the spring suspension side of the spring suspender.

7. Check the following items after installing the
separation belt.

Is the belt twisted or cut?

Is the indentation on the right side?

Is loop A securely hung from the upper transfer guide?
Does the belt pass over the transfer roller?

Does the belt pass between the separation roller and
the separation pinch roller?

Is the separation belt spring hooked securely to the
underside of the spring suspension side of the spring
suspender?

|

8. Close the upper main body.
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Green wire cleaner

Right side of green cover

The green cover

FIGURE 5-16: PRIMARY CORONA WIRE CLEANER

FIGURE 5-17: PRIMARY CORONA CLEANER SLOT

™
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5.C.6 CLEANING THE PRIMARY CORONA WIRE

1. Open the printer and pull out the toner cartridge (if
necessary use the instructions in this section). Locate
the wire cleaner inside the lower half of the printer.

(4”" (Figure 5-16).

2. Insert the wire cleaner into the long slot of the toner
cartridge (between the two shutters) and move it back
and forth in the slot (Figure 5-17). The cleaner
displaces the thin protective plastic sheet.

(@R\
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. ST
The transfer wire > \\§\

FIGURE 18: TRANSFER CORONA WIRE

The transfer guide ——Af&= \
‘”;§> S
= —

FIGURE 19: TRANSFER GUIDE

»ﬂ}
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5.C.7 CLEANING THE TRANSFER CORONA WIRE

To Service:
Open the printer and pull out the toner cartridge (if
necessary use the instructions in this section}).

(5' . Gently draw the cotton swab (provided with the
cartridge) up and down the corona wire (Figure 5-18).

NOTE: The Transfer wire is hard to see. 1It's a very thin
wire located under the almost transparent crossed wires you
see in the middle area inside the printer. Be gentle
cleaning the wire; it's rather fragile.

5.C.8 CLEANING THE TRANSFER GUIDE
To Service:
Dampen a cloth with alcohol. (Don't soak it - it
should be moist, not wet.) Clean the transfer guide
with the cloth (Figure 5-19Y).

NOTE: The transfer guide is the brass-colored metal plate
located behind the transter wire.

(ﬁm\
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Appendix to Section 5

Contentss
(Lt .
(’ﬁ\ General INformationesessscseccsonsssosssssseassanersesssBal
Service Technician Maintenance Procedure Checklist

LaserWriter Maintenance Record Form (Example)
LaserWriter Maintenance Record Form {Master)
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GENERAL INFORMTION

The Appendix to Section 5 contains the Service Technician
Maintenance Checklist Form and the LaserWriter Maintenance
Record Form.

The Service Technician Maintenance Checklist form is a
shorthand version of the Service Technician Maintenance
procedure. It is intended to serve as a reminder for the
technician who is already familiar with the procedure.

The LaserWriter Maintenance Record form is intended to help
the technician keep a service call record for each printer.
This can be very important, especially in the case of a
recurring problem.

Make copies of the Checklist and Maintenance Record forms.
Take a copy of the Checklist on every service call. Leave a
Maintenance Record form with every LaserWriter that you
install or service.

When you service a printer, check the Maintenance Record
form to see if a similar problem has occurred before, then

make sure that you update the form after completing the
service.
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(" SERVICE TECHNICIAN MAINTENANCE PROCEDURE )
CHECKLIST

EQUIPMENT NEEDED

4 by 4 dropcloth (for toner spillage) soft lint free cloth (for cleaning)
penlight cotton tipped swabs
magnetized stubby #2 Phillips screwdriver  Isopropyl alcohol

1._Prepare vour work area for LaserWriter maintenance - details on page 5.5:
[] Obtain the equipment listed above
[1 Spread the drop cloth over the work area beside the LaserWriter

2. Check the page count for the following numbers - details on page 5.5
] Under 50,000 - Go to Step 3

[_] Over 50,000 - Replace the Separation Belt

[J Over 100,000 - Inspect the following items and replace if necessary
Fusing Assembly
Pre-Exposure Unit
Transfer Corona Assembly
Separation /Feeder Unit
Feed Roller
Paper Feed Roller
Paper Pickup Roller

r ri - details on page 5.7
Inspect the Light Blocking Shutter
Clean the Primary Corona Wire
Clean the Photosensitive Drum’s Protective Shield
Inspect the surface of the Photosensitive Drum; clean if necessary

0000

M0

ervice the Fusing Assembly - details on page 5.11

Inspect the Fusing Roller Cleaner Felt; replace if necessary
Clean the Separation Claws

Clean the Delivery Guide, Separation Guide, and Paper Guide

5. Service the Paper Path - details on page 5.12
Clean the following items:

Toner Feed Rollers

Transfer Guides

Transfer Corona Assembly

Separation Belt

Separation Roller

Separation Guide

Fusing Feed Roller

Hooooo0
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LASERWRITER MAINTENANCE RECORD FORM
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LaserWriter Technical Procedures
Section 6

Illustrated Parts List

The figures and lists below include all piece parts that can

be purchased from Apple for the LaserWriter, along with their
part numbers. These are the only parts available from Apple.
Refer to your Apple Service Programs binder for prices.

Contents:

General INfoOrmMation..cscesevesovocecsasocossosssnsenccossbel

Assembly Location Diagrams (1 Of 2).cssesesesecessessnessBe5

Assembly Location Diagrams (2 Of 2)isierececcennsnansoessbBo?

Manual Feed Assembly (Figure l).ueesesesssscoccccsccnsaocssBfo8

Feeder Guide Assembly (Figure 2)eceeessssscocscsssscsesesba8

Preconditioning Bxposure Assembly (Figure 3)..cceeesseese6.10
High Voltage Power Supply (Figure 4).cscecscocssssoncssssf.10
Power Interlock Assembly, 110V (Figure 5)cceceecssceaccesat.l2
Lower Main Body (1 of 2) (Figure 6)eeecieveceveennnesesaab.1l4
Lower Main Body (1 of 2} (Figure 7)e.seescececscccnnnseeast.lb
Cassette (Figure B8)...ceeeeeeceecccasessscsncoscnsnssansssreasfolB
Transfer Corona Assembly (Figure 9).....ccceceesesvssesesf.18
Cassette Pickup Assembly (Figure 10)ecccecccccnsncesssessbs20
Upper Main Body (1 of 2) (Figure ll).cecececececnnnansesesba22
Upper Main Body (2 of 2) (Figure 12).issseessnssrascssssasb,24
Laser/Scanner Unit (Figure 13).ieeeecesecosssrsssarsaanceeebhob
Mounting Connector Plate (Figure 1l4).ceccccecrscnsaceasanseb6.28
Transfer Guide Assembly (Figure 15}.ccceecescrsnscncscsseast.30
Fuser Assembly (1l of 2) (Figure 16)ecececescesaccssocssnsaba32
Fuser Assembly (2 of 2) (Figure 17}.ccecceercciincneaseseb.34
Registration Shutter Assembly (Figure 18).c..civeeesceess6.36
External Covers, Panels, Etc. (Figure 19)..cccunrececesse6.38
DC Power Supply/Motor Drive PCB (Figure 20)..cceecececcscse6.40
Main Motor Assembly (Figu¥e 21)cecececccecsscsrssncserossboedl
Power Interlock Assembly, 220V (Figure 22).e.sesssecesnsseb.44
Pedestal Assembly (Figure 23)...ceeeeecscccsssnncnccacnnsb.46
LaserWriter I/0 Board with Rev 2 ROMs (Figure 24)eeeeses+6.48
LaserWriter Plus I/O Board (Figure 25}.ccccccccicecsccass6.50
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General Information

The figures and lists that follow include all parts that can
be ordered from Apple for the LaserWriter, along with their
part numbers. These are the only parts available from Apple.

Included for your information is the Hewlett Packard (HP) part
number for some of the piece parts used in LaserWriter. 1If
there is no reference HP part number, that part number is only
available from Apple.

Certain piece parts shown on the following pages are available
only as parts of kits. On the parts list accompanying each
figure, the generic hardware description refers to the part
itself, but the part number refers to the kit that contains
the part. When placing an order for such packaged parts,
please note the descriptions below.

Apple P/N Description

076-8133 Screw Assy, Misc, LaserWriter
076-8135 Screw Assy, Misc, LaserWriter
076-8136 Pin Set, Guide/Roll, LaserWriter
076-8137 Spring Set, Laserwriter

076-8138 Gear Set, LaserWriter

076-8139 Screw Set, LaserWriter

V76-8167 Gear/Roller Set, Fuser

076-8168 Spring/Terminal Set, Fuser
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i Drwg 070022300 | 1/20

DC POWER SUPPLY /
MOTOR DRIVE PCB

@ SEE FIGURE 20
t2zov)

VARISTOR PC8
SEE FIGURE It

LASER / SCANNER UNIT

DC CONTROLLER PCB @
SEE FIGURE 13

FUSER ASSY

SEE FIGURES 16 £ 17 EXTERNAL _COVERS

SEE FIGURE 19

(220v)
CASSETTE
PICKUP ASSY

PAPER CASSETTE
SEE FIGURE 10

SEE FIGURE 8

-FEEDER GUIDE ASSY.
SEE FIGURE 2

TONER CARTRIDGE

PRECONDITIONING
EXPOSURE ASSY

SEE FIGURE 3

TRANSFER

GUIDE ASSY
SEE FIGURE 15

REGISTRATION
SHUTTER ASSY

SEE FIGURE 18

SEPARATION /
FEEDER ASSY

FEEDER GUIDE ASSY

SEE FIGURE 2
TRANSFER
CORONA ASSY

SEE FIGURE 9
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fm‘ " LASERWRITER - ASSEMBLY LOCATION DIAGRAMS (1 OF 2)

Item

1

2

Ut

(YR~ I Ko

10

12
13

14

LaserWriter Parts List

Apple p/n
661-0273
699-0323

970-1149
970-1021
970-1019

699-0296
699-0297
699-0298
699-0299
699-0306
699-0318
661-0267
661-0274

970-1035

HP p/n

RG1-0191-020CN
RG1-0194-000CN

RG1-0197-000CN
RG1-0198-000

RG1-0287-000CN

rev. Sep 85

Description

PCB, PS/Mtr Drive 110
VAC

Registration Shutter
Assy

Transfer Guide Assy

Corona Assy, Transfer

Roller Assy,
Separation/Feed

Cassette, Letter

Cassette, Legal

Cassette, A4

Cassette, B5

Fuser Assembly, 115V

Fuser Assembly, 220V

PCB, DC Controller

PCB, PS/Mtr Drive
220VAC

PCB, Varistor

page 6.5



UPPER MAIN BODY
SEE FIGURES 11 € 12

DISPLAY PANEL

LOWER MAIN BODY
PEDESTAL_ASSY SEE FIGURES 6 € 7
SEE FIGURE 23 e

SEE FIGURES 24 ¢ 25

HIGH VOLTAGE
_POWER_SUPPLY ASSY

SEE FIGURE 4

MAIN MOTOR ASSY
SEE FIGURE 21

MANUAL FEED ASSY
SEE FIGURE ¢

AC DAIVER
PCH

MOUNTING
CONNECTOR PLATE

SEE FIGURE 1Y

SEE FIGURE 5
(220 V)

SEE FIGURE 22
7 ) PwA INTERLOCK
SEE FIGURE S
(220vi

SEE FIGURE 22

LaserWriter Parts List rev. Mar 86 page 6.6
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LASERWRITER - ASSEMBLY LOCATION DIAGRAMS (2 OF 2)

Item Apple p/n HP
1 970-1109 -
2 970-1182 -
3 661-0270
4 661-0266
5 970-1183 -
6 661-0268
7 699-0324
8 699-0322
9 970-1192

10 661-0269
11 699-0325

LaserWriter Parts List

p/n

RG1-0205-000

rev.

Sep 85

Description

Panel Assy, Display
Frame, Shield, Top
PCB, LaserWriter I/0
Pwr Supply, HV, Assy
Frame, Shield, Bottom
PCB, Driver, 110 VAC
Power Interlock Assy,
110v
Manual Feed Assy
Cable, Internal, Video
I/F
PCB, Driver, 220 VAC
Power Interlock Assy,
220v
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LASERWRITER - MANUAL FEED ASSEMBLY, P/N 699-0322 (Figure 1)

Itenm
1

2

FEEDER GUIDE ASSEMBLY

Item

1

LaserWriter Parts List

Apple p/n
076-8135
076-8138
076-8138
076-8135
076-8138
076-8136

076-8138

Apple p/n
076-8133

970-1092
970-1018

970-1066

HP p/n

XD2-1100-502CN
FS1-0707-000CN
FS1-0708-000CN
XD2-2100-602CN
FS1-0709-000CN
XD3-2200-122CN

FS1-0734-000CN

(Figure 2)
HP p/n
XB1-2400-809CN

RF1-0164-000CN
FA2-5928-000CN

XZ9-0137-000CN

rev. Sep 85

Description

Ring, E, 5.0 mm,
Stainless Stl

Gear, 16T, Manual Feed
Assy

Gear, 20T, Manual
Fd/Transfer

Ring, Grip, 6.0 mm,
Stainless Stl

Gear, 24T, Manual Feed
Assy

Pin, Roll 1.2 x 2.0mm
Stainless Stl

Gear, 17T, Manual Feed
Assy

Description

Screw, 4 x .7 x 8 mm,
Truss Head

Guide, Feeder

Plate, Static
Eliminator

Clip, Nylon, Feed Guide
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FIGURE
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LASERWRITER — PRECONDITIONING EXPOSURE ASSEMBLY (Figure 3)

Item Apple p/n HP p/n Description
1 970-1146 RA1-0753-000CN Shield, Reflector,
Preconditioning
2 970-1020 RG1-0101-000CN PCB, Exposure,
Preconditioner
3 076-8133 XB1-2300-609CN Screw, 3 x .5 x 6 mm,
Pan Head

LASERWRITER - HIGH VOLTAGE POWER SUPPLY, P/N 661-0266

(Figure 4)
Itenm Apple p/n HP p/n Description
1 076-8133  XB1-2300-809CN  Screw, 3 X .5 x 6 mm,
Pan Head
2 076-8139 XB6-2400-508CN Screw, Set 4x5

LaserWriter Parvrts List rev, Sep 85 page 6.1l
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/W\ LASERWRI

(Figure 5)

Item Apple p/n

1

A NS W N

O ©

*

076-8135
076-8133
705-0109

970-1031
970-1187

590-0283
705-0110
076-8149

661-0268
970-1143

HP p/n

XD2-2100-402CN
XB1-2300-809CN
WC4-0091-000CN

WA5-0045-000CN

RB7-6001-000CN

See Figure 22 for 220V version.

LaserWriter Parts List rev,

TER - POWER INTERLOCK ASSEMBLY (110V)*, P/N 699-0324

Description

Ring, Grip, 4.0mm,
Stainless Stl

Screw, 3 x 5 x 8 mm,
Pan Head

Switch, Micro, 115
vaC, 15A

TRIAC, AC16DIFR (115V!

Connector, Power
Supply

Power Cord, 115 VAC,
Rt Angle

Switch, Rocker,
250VAC, 20A

Res Assy, 47 ohm, 5 PK

PCB, Driver, 110 VAC

Cover, Pwr Intlk Assy

Mar 86 page 6.13
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LASERWRITER - LOWER MAIN BODY

Item

1

2

~Noy o

LaserWriter Parts List

Apple p/n
076-8133
076-8139
076-8137
970-1127
970-1272

970-1267
970-1004

HP p/n

XB1-2300-809CN
XB3-2401-209CN
RA1-0837-000CN
FA2-5725-030CN
RF1-0211-000CN

FA2-5682-000CN
FG1-2377-020CN

rev. Sep 85

(Pigure 6)

Description

Screw, 3 x .5 x 6 mm,
Pan Head

Screw, Tapping, Truss
Hd, M4x1l2

Spring, Roller
Retaining

Plate, Paper Guide,
Lower

Plate, Manual, Paper
Feed

Latch, Front

Felt, Cleaning
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FIGURE 7
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rev. Sep 85
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LASERWRITER - LOWER MAIN BODY

Item Apple p/n

1 076-8133
2 076-8139
3 076-8139
4 076-8137
5 970-1041
6 970-1064
7 970-1005
8 076-8137
9 076-8137
10 970-1069

LaserWriter Parts List

HP p/n

XB1-2300-809CN
XB3-2401-009CN
XB3-2401-209CN
FA2-5728-000CN
FA2-5683-000CN
FF1-3591-000CN
RF1-0224-000CN
FA2-5730-000CN
FA2-5729-000CN

FA2-5719-000CN

rev.

Sep 85

(Figure 7)

Description

Screw, 3 x .5 x 8 mm,
Pan Head

Screw, Tapping, Truss
Head, M4x10

Screw, Tapping, Truss
Hd, M4x1l2

Spring, Transfer Guide,
Lifting

Actuator, Cartridge
Shield

Cleaner, Felt, Corona
Wire

Belt, Paper Separator

Spring, Grounding

Spring, Electrical
Contact

Cover, Wire Harness

page 6,17
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LASERWRITER —~ CASSETTE (Letter, P/N 699-0296; Legal, P/N 699-
0297; A4, P/N 699-0298; B5, P/N 699-0299) (Figure 8)

Item Apple p/n HP p/n Description
: 1 076-8133 XB6-7300-609CN Screw, 3 x .5 x 6mm,
Pan Head
2 970-1128 RA1-0861-000CN Plate, Stop Cassette
3 076-8135 XD2-1100-402CN Ring, E, 4.0 mm,
Stainless Stl
4 970-1166 FA1-9787~000CN Stop, Rubber, Cassette

LASERWRITER - TRANSFER CORONA ASSEMBLY, P/N 970-1021

(Figure 9)
Item Apple p/n HP p/n Description
1 970-1038 RF1-0137-000CN Cover, Wire
Termination, LH
2 970-1036 97-5527-000CN Spring, Tension, Corona
Wire
3 076-8126 FY1-0100-000CN Wire, Corona, Set
4 970-1037 RF1-0136-000CN Cover, Wire
Termination, RH
5 076-8133 XB1~-2300-609CN Screw, 3 X .5 X 6 mm,
ﬁ@ﬁ\ Pan Head
4 6 970-1040 RY1-1502-000CN Wire, Guide, Nylon Roll
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LASERWRITER - CASSETTE PICKUP ASSEMBLY

Item Apple p/n

076-8137
076-8137
970-1093
076-8135

=W N

076-8137
076-8138
076-8133

~N oo

8 076-8135
9 076-8136
10 076-8135
11 076-8135

12 076-8137
13 076-8139

14 076-8133

15 076-8138
16 076-8135

17 076-8138
18 970-1073
19 076-8139
20 076-8135
21 076-8137
22 076-8138
23 970-1274

24 970~-1055
25 970-1012
26 970-1011
27 970-1104
28 970-1014
29 970-1043
30 970-1032
31 970-1054

LaserWriter Parts List

HP p/n

RS1-2011-000CN
FA2-5600-000CN
FA2-5611-010CN
XD2-1100-642CN

FS1-2652-000CN
FS1-0704-000CN
XB6-7300-609CN

XD2-1100-502CN
XD3-2200-122CN
XD2~-1100-642CN
XD2-2100-802CN

RS1-2007-000CN
FA2-5970-000CN

XB1-2300-809CN

FS1-0702-000CN
XD2-2100-602CN

FS1-0703-000CN
FA2-5606-000CN
XB6-2400-509CN
FA2~-5607-000CN
FS1-2651-000CN
FS1-0701-000CN
RA1-0667-000CN

FS1-1190-000CN
RA1-0977-000CN
RA1-0666-000CN
RF1-0163-000CN
FH7-7024-000CN
RA1-0673-000CN
FH7-5034-000CN
FS1-1046-000CN

rev.

(Figure 10)
Description

Spring, Tension, Cassette

Spring, Leaf

Guide, Lower, Paper Feed

Ring, E, 6.4 mm, Stainless
Stl

Spring, Torsion, Cassette

Gear, 14T, Paper Feed Idler

Screw, 3 X .5 x 6 mm, Pan
Head

Ring, E, 5.0 mm, Stainless
Steel

Pin, Roll 1.2 x 2.0mm

Stainless Stl

Ring, E, 6.4 mm, Staianless
stl

Ring, Grip, 8.0 mm,
Stainless Stl

Spring, Tension, Cassette

Screw, 3x.5x5mm TRUSS CRS
REC STL BLK

Screw, 3 X .5 x 8 mm, Pan
Head

Gear, 37T, Paper Feed Idler

Ring, Grip, 6.0 mm,
Stainless Stl

Gear, 20T, Paper Feed Idler

Drum, Clutch Driver

Screw, Set, 4x5

Ring, Clutch, Pickup Control

Spring, Torsion, Cassette

Gear, 30T, Drum/Clutch Dr.

Plate, Cassette/Roller
Pickup

Bushing, Paper Feed Roller

Roller, Paper Feed

Roller, Paper Pickup

Micro Switch Assy, Cassette
Sensor, Paper Out Detect
Arm, Cassette Pickup
Solenoid, Cassette, 24VDC
Bushing, Paper Feed Idler

Sep 85 page 6.21
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LASERWRITER - UPPER MAIN BODY (1 of 2)

(Figure 11)

Item Apple p/n HP p/n Description
1 076-8133 XB6-7300~609CN Screw, 3 x .5 x 6 mm,
Pan Head
2 076-8133 XB1-2300-809CN Screw, 3 x .5 x 8 mm,
Pan Head
3 076-8137 RS1-2008-000CN Spring, Tension,
Shutter
4 076-8139 FA2-5970-000CN Screw, 3x.5x5mm TRUSS
CRS REC STL
BLK
5 970-1056 RA1-0717-000CN Bushing, Shutter
6 970-~1147 RA1-0716-000CN Shutter, Laser
Shielding
7 970-1001 FA2-5664-020CN Filter, Ozone
8 720-0502 RH7-1006-000CN Fan, 110v, 60 Hz
9 970-1108 XB7-2100-609CN Nut, Hex, 6 mm, Blk Stl
Znc
10 970-1095 RA1-0972-000CN Holder, Drum
11 076-8137 FS1-2670-000CN Spring, Grounding
12 970-1058 RF1-0138-000CN Cam, Cartridge Shutter
13 076~8136 FA2-5690~-000CN Pin, Drum Drive
14 076-8137 FA2-5691-000CN Spring, Drive Pin, Drum
Locator
15 970-1170 RA1-0720-000CN Terminal, Grounding
16 970-1089 RS1-0011-000CHN Gear, 60 Tooth
17 970-1271 RA1-0721-000CN Disc, Insulator, Drum
Drive
18 076-8138 FS1-0729-020CN Gear, 38T, Idler,
Cassette Dr
19 970-1065 WT2-0133-000CN Clip, Cable, 3NS
20 970-1074 RH7-1007-000CN Fan, 220v, 50 Hz
21 970-1035 RG1-0287-000CN PCB, Varistor
LaserWriter Parts List rev, Sep 85 page 6.23
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LASERWRITER - UPPER MAIN BODY (2 of 2)

(Figure 12)

Item Apple p/n HP p/n Description
1 970-1151 RA1-0739-000CN Spacer, Microswitch
2 970-1148 X62-5370-000CN Socket, Faston, 115V,
20-24 AWG
3 076-8133 XB1-2300-809CN Screw, 3 Xx .5 x 8mm, PN
CRS REC STL
ZNC
4 970-1002 RA1-0738-000CN Bracket, Mounting,
Motor Switch
5 v70-1125 RA1-0718-000CN Plate, Microswitch,
Mounting
6 076-8137 FS1-2671-000CN Spring, Tension
7 970-1105 FA2-5693-000CN Mount, Cartridge Latch
Roller
8 970-1042 FA2-5694-000CN Arm, Cartridge Latch
Roller
9 970-1135 FA2-5695~-000CN Roller, Cartridge Latch
10 076-8135 XD2-1100-502CN Ring, E, 5.0 mm,
Stainless Stl
11 076~-8137 FS1-2677-000CN Spring, Tension,
Release Lever
12 970-1003 - - - Lever, Release
13 076-8136 XD3-2200-122CN Pin, Roll, 1,2 x 2,0mm
Stainless Stl
14 970-1129 FA2-5678-000CN Rear Latch, Upper Unit
15 970-1118 FH7-7023-000CN Photosensor, Paper
Delivery
16 970-1106 FA2-5697-000CN Mount, Paper Dlry
Sensor
17 970-1096 FA2-5696~-000CN Holder, Paper Dlry
Photosensor
18 970-1067 RH2-9001-000CN Connector, High Voltage
19 970-1165 VT2-0001-004CN Standoff, PCB Nylon
20 705-0108 WC4-0084-000CN Switch, Micro,
Toner/Paper Cassette
LaserWriter Parts List rev. Sep 85 page 6.25
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LASERWRITER - LASER/SCANNER UNIT

Item Apple p/n HP
1 467-5300 -
2 955-0001 -
3 860-0243 -
4 860-0460 -
5 467-5301 -
6 661-0277

7 661-0278

LaserWriter Parts List

p/n

RS0-0009-000CN

rev.

Sep 85

(Figure 13)

Description

Scr, M4 x .7 x 16, PN
CRS Rec Stl Blk

Standoff, shldr,
x 3.95 x 13 stl

Washer, 6.1 x 12, Brass

Washer, Thrust, M 6.5 x
.3 x 11, spring Stl
Blk

scr, M 4 x .7 x 12, PN
CRS Rec Stl Blk

Laser Unit, Svc Stk

Scanner Unit, 300DPI,
Svc Stk

M 12.6
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LASERWRITER — MOUNTING CONNECTOR PLATE (Figure 14)

Item Apple p/n HP p/n Description
G 1 970-1194 - - - Conhector, I/0 Assy
(’\\ 2 970-1184 - - - Plate, Mounting
Connector
3 970-1193 - - - Cable, 1/0

LaserWriter Parts List rev. Sep 85 page 6.29
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LASERWRITER - TRANSFER GUIDE ASSEMBLY, P/N 970-1149

(Figure 15)

Item Apple p/n HP p/n

1 970-1017 RA1-0968-000CN
2 076-8133 XB1-2300-809CN
3 076-8135 XD2-1100-502CN
4 970~-1139 FA2-5886-000CN
5 970-1107 FA2-5885~000CN
6 076-8133 XB1-2300-809CN
7 076~-8138 FS1-0708-000CN
8 076-8136 X03-2200-122CN

Description

Roller, Feed, Transfer
Assy

Screw, 3 x .5 x 8 mm,
Pn Crs Rec Stl iInc

Ring, E, 5.0mm,
Stainless Stl

Roller, Transfer Guide

Mount, Stud, Transfer
Guide

Screw, 3 x .5 x 8 mm Pn
Crs Rec Stl Znc

Gear 20T, Manual
Fd/Transfer

Pin Roll, 1.2 x 2.0 mm,
Stainless Stl

LaserWriter Parts List rev. Sep 85 page 6.31
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LASERWRITER - FUSER ASSEMBLY (1 of 2)
220V, 699-0318)

Item Apple p/n
1 076-8139
2 076-8133
3 076-8135
4 720-0003
5 076-8133
6 107-0102
7 076-8135
8 970-1068
9 970-1115

10 970-1049
11 076-8168
12 076-8168
13 076-8168
14 076-8168
15 076-8168
16 970-1024
17 076-8168
18 970-1025
19 970-1114
20 970-1091
21 076-8167
22 076-8167
23 076-8168

LaserWriter Parts List

HP p/n

FA2-5970-000CN
XB1-2300-609CN
XD2-1100-402CN
FH7-7041-000CN
XB3-2300-809CN

RH7-7002-000CN
XD2-2100-402CN

FA2-6261-030CN
FA2-9823-000CN

FA2-9820-000CN
FA2-9818-000CN

FA2-5959-000CN
FA2-9819-000CN

FA2-5963-000CN
FA2-5962-000CN
FA2-5938-000CN
FS1-2658-000CN
FA2-5947-020CN
RA1-0695-000CN
FA2-5946-000CN

FA2-5957-000CN
FF1-3532-030CN

FS1-2676-000CN

(FPigure 16)

rev. Sep 85

(115v, P/N 699-0306;

Description

Screw, 3 X .5 x 5 mm
Truss Crs Rec Stl
Screw 3 x .5 X 6 mm Pn
Crs Rec Stl inc

Ring, E, 4.0 mm,
Stainless Stl

Sensor, Thermal
Protector, Fuser

Screw, 3 X 5 x 8 am
Truss Crs Rec Stl

Thermistor, Fuser

Ring, Grip, 4.0 mm,
Stainless Sstl

Cover, Upper, Fuser

Paper Guide, Upper
Fuser

Bracket, Mtg, Thermo

Terminal, Spade, LH
Thermo

Spring, Leaf, Fuser

Terminal, Spade, RH
Thermo

Spring, Leaf, Fuser

Spring, Leaf, Fuser

Claw, Separation, Fuser

Spring, Separation Claw

Guide, Delivery, Lower
Fuser

Paper Guide, Lower
Fuser

Guide, Delivery, Upper
Fuser

Roller, Exit, Fuser

Gear Assy, Driver,
Fuser

Spring, Tension, Fuser

page 6.33
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LASERWRITER - FUSER ASSEMBLY (2 of 2)

Item
1
2

10
11

12
13
14
15
16

17

LaserWriter Parts List rev. Sep 85

apple p/n
076-8133
076-8135
970-1027
970-1094

970-1052
970-1136

970-1051
076-8168
970-1047
076-81638
970-1050
076-8168
970-1023
970-1022
076-8167
076-8168

076-8167

HP p/n

XB1-2300-609CN
XD2-2100-602CN
RH7-4007-000CN
RH7-4009-000CN

FA2-5955-000CN
FA2-5939-000CN

FS1-1205-000CN
FA2-5966-020CN
FA2-5964-000CN
FA2-9824-000CN
FS1-1204-000CN
FS1-2657-000CN
RA1-0696-000CN
RA1-0697-000CN
FS51-0716-000CN
FA2-5968-000CN

FS1-0717-000CN

(Figure 17)
Description

Screw, 3 X .5 X 6 mm Pn
Crs Rec Stl Znc

Ring Grip, 6.0 mm,
Stainless Stl

Heater, Fuser, 115v,
500 W

Heater, Fuser, 220v,
570 W

Bushing, Fuser

Roller, Delivery,
Rubber

Bushing,
Delivery/Transfer

Terminal, Lug, Fuser
Lamp

Bracket, Fuser, RH

Spring, Leaf, Fuser, RH

Bushing, Bronze, Fuser
Roller

Spring, Compression,
Fuser

Roller, Lower, Fuser

Roller, Upper, Fuser

Gear 26T, Delivery

Terminal, Lug, Fuser
Lamp

Gear 19T, Idler, Fuser
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LASERWRITER - REGISTRATION SHUTTER ASSEMBLY, P/N 699-0323

(Figure 18)

Item Apple p/n HP p/n

1 076-8133 XB1-2300-309CN
2 076-8139 XB1-2300-409CN
3 076-8137 FS1-2659-000CN
4 076-8136 RA1-1016-000CN
5 076-8137 FA2-5867-020CN
6 076-8136 FA2-5858-020CN
7 076-8135 XD2-2100-402CN
8 076-8136 XD3-1300-802CN

Description

Screw, 3 x .5 x 8 mm Pn
Crs Rec Stl Znc

Screw, 3 X .5 x 4 mm
Truss Crs Rec, Stl

Spring, Shutter Loading

Pin, Guide, Reg.
Shutter

Spring, Registration
Roller

Pin, Guide, Req.
Shutter

Ring, Grip 4.0 mm,
Stainless Stl

Pin, Roll, 8.0 x 3.0
mm, Stainless Stl

LaserWriter Parts List rev. Sep 85 page 6.37
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{ " " LASERWRITER - EXTERNAL COVERS, PANELS, ETC. (Figure 19)

Item Apple p/n HP p/n Description
1 970-1112 - - - Panel, Right
2 076-8133 XB1-2300~-609CN Screw, 3 x .5 x 6 mm
Pn Crs Rec Stl 2Znc
3 970-1030 - - - Tray. Manual Paper
Feed
970-1142 - - - Door, Cassette
S 970-1269 FA2-6003-000CN Strap, Cassette Door
6 076-8133 XB1-2300-809CN Screw, 3 x .5 x 8 mm
Pn Crs Rec Stl 2nc
7 970~-1113 - - - Panel, Front
8 970-1110 - - - Panel, Left
9 970~-1028 - - - Tray, Copy
10 970-1029 - - - Tray, Print Auxiliary
11 970-1111 - - - Panel, Rear
12 810-0608 - - - Cover, Top

LaserWriter Parts List rev. Sep 85 page 6.39
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LASERWRITER - DC POWER SUPPLY/MOTOR DRIVE PCB (110VAC, P/N

661-0273; 220vAC, P/N 661-0274)

Item Apple p/n

1 076-8133
2 740-0102 -
3 970-1190 -

LaserWriter Parts List

HP p/n

XB1-2300-809CN

rev.

Sep 85

(Pigure 20)
Description

Screw, 3 X .5 x 8 mm Pn
Crs Rec Stl 2Znc

Fuse, 3 Amp, 250V, 3 AG

Cable, Power, DC
Controller
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Tl
(/_\S LASERWRITER - MAIN MOTOR ASSEMBLY (Figure 21)

Item

=W

LaserWriter Parts List

Apple p/n

870-1009
076-8139
970-1010
076-8133

HP p/n

RG9-0102-000CN
XB6-2400-508CN
RS1-0010-000CN
XB1-2400-809CHN

rev. Sep 85

Description

Motor, Main Drive
Screw, Set, 4 x 5
Gear, 24T, Main Motovr
Screw, 4 x .7 X B mm
Truss Crs Rec Stl

page 6.43
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LASERWRITER - POWER INTERLOCK ASSEMBLY (220V)*, P/N 699-0325
(Pigure 22)

Item Apple p/n HP p/n Description

1 076-8133 XB1=-2300-809CN Screw, 3 x .5 x Bmm,
Pan Head

2 970-1177 - - - Triac, AC16FIFR (220V)

3 076-8135 XD2-2100-402CN Ring, Grip, 4.0mm,
Stainless Stl

4 970-1167 - - - Switch, Micro, 220VAC,
15A

5 970-1130 - - - Resistor Assy, 10K
ohm, 10W Ceramic

6 970-1187 - - - Connector, Power
Supply

7 705-0110 RH7-6001-000CN Switch, Rocker,

250VAC, 20A

8 076-8149 - - - Res Assy, 47 ohm, 5 PK
9 661-0269 RG1-0205-000 PCB, Driver, 220VAC
10 970-1143 - - - Cover, Pwr Intlk Assy

* See Pigure 5 for 110V version.
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fﬂ "\ LASERWRITER - PEDESTAL ASSEMBLY (Figure 23)

Item Apple p/n
1 970-1141
2 970-1273
3 661-0323
4 949-0002
5 157-0050
6 970-1173
7 740-0302
8 199-0005
9 970-1276
10 970-1198
11 970-1075
(@W\ 12 970-1176

*formerly called

LaserWriter Parts List

HP p/n

RH3-0011-000CN

RH3-0014-000CN
RA1-0794-000CN
RF1-0190-000CH

Description

Plate, Grounding

Transformer, 115VAC,
60Hz

Pwr Supply, LaserWtr u
I/0, 110v*

Cover, Bottom,
LaserWriter

Transformer,
60Hz

Terminal, SG

Fuse, S5A, 125V

Noise Filter,
110/115vacC,

Transformer,
50Hz

PCB, Regulator I/F,
220V

Noise Filter,
15A

Transformer,
S0Hz

115vac,

15A
220/240v,

220vVAacC,

220v,

"Interface Regulator”. “

rev.
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(' . LASERWRITER - LASERWRITER I/0 BOARD WITH REV. 2 ROMS

(FPigure 24)
Item Apple p/n

342-0082
342-0081
342-0084
342-0083
342-0086
342-0085
342-0088
342-0087
511-1603
750-0102

DOVONAUNSE WN

[

LaserWriter Parts List

Description

IC, ROM,
IC, ROM,
1C, ROM,
IC, ROM,
IC, ROM,
IC, ROM,
IC, ROM,
IC, ROM,

LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter

IC Socket, 16 pin
Configuration Block,

Mar 86

Rev
Rev
Rev
Rev
Rev
Rev
Rev
Rev

2, HO
2, LO
2, H]
2, L1
2, H2
2, L2
2, H3
2, L3

LaserWriter
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LASERWRITER ~ LASERWRITER PLUS I/O BOARD (Figure 25)

Item Apple p/n
1 342-0090
2 342-0089
3 342-0092
4 342-0091
5 342-0094
6 342-0093
7 342-0096
8 342-0095
9 342-0098

10 342-0097
11 342-0100
12 342-0099
13 342-0102
14 342-0101
15 342-0104
16 342-0103
17 511-1603
18 750-0102

LaserWriter Parts List

Description

ic,
ic,
ic,
1c,
Ic,
Ic,
Ic,
1ic,
ic,
1c,
ic,
ic,
1c,
ic,
Ic,
IC,

ROM,
ROM,
ROM,
ROM,
ROM,
ROM,
ROM,
ROM,
ROM,
ROM,

LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter
LaserWriter

IC socket, 16 pin
Configuration Block,

Mar 86

Plus,
Plus,
Plus,
Plus,
Plus,
Plus,
Plus,
Plus,
Plus,
Plus,
Plus,
Plus,
Plus,
Plus,
Plus,
Plus,

Lé
H7
L7

LaserWriter
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1. Laser Unit @
Label

Scanner Unit

Optical Fiber

2.

3.

4.

]

5. DC Controller PCB %
¢ ©®
7 ®
8.

9.

High Voltage Power Supply

DC Power Supply/Motor Drive

Power Interlock Assembly

Laser Access Hatch

10. Varistor PCB

|
PHOTO #1: Top View of Laser Writer with I/O Board Removed
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Transfer Guide

Lower Guide Plate

Roller Pressure Spring
Transfer Corona Assembly
Static Eliminator

Feeder Guide

Fuser Assembly

Separation/Feeder Assembly
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PHOTO #2: Lower Main Body of Printer

1







A OWON

.

.

Bearing Holder
Separation Belt
Grounding Lug

Separation/Feeder Assembly

PHOTO #3: Lower Main Body near Separation Belt






1. Harness Cover

N

Roller Pressure Spring
‘ 3. Manual Feed Guide Screws
( 4. Manual Feed Roller Assembly
5

Main Pedestal Screws
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PHOTO #4: Lower Main Body
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Separation Belt

Transfer Roller

Screw

Corona Wire Termination Cover
Corona Terminal

Corona Wire
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PHOTO #5:
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1. Circuit Breaker
Screw
Harness Cover

Plastic Tab

2.

3.

4.

5. Main Pedestal Screw

6. Ground Wire

7. L/OPlate

8. Power Interlock Assembly
9. Ground Lug

10. Metal Tab

PHOTO #6: Left Rear Corner of Printer
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Cassette Pickup Assembly

Transformer PT1

Transformer PT2

Interface Regulator

Paper-Out Sensor Assembly: Paper Detection Arm
Screws for Cassette Pickup Assembly

Manual Feed Guide Tab

Solenoid

Metal Plate

Wires to Power Interlock Assembly

. Wire to J103

Wires to DC Power Supply and I/O Board

PHOTO #7: LaserWriter Pedestal






LASERWRITER PLUS TROUBLESHOOTING

The LaserWriter Plus has built-in diagnostics which allow \wwy
you to verify that the ROMs installed on the 1/0 board are

good. 1If the LaserWriter has the new ROMs, and the

following symptoms are displayed, run the built-in

diagnostics:

Green test light is blinking

If a ROM is designated as bad, exchange the ROM(s) and rerun
the built-in diagnostics.

If the First two ROMs (HF and/or L@) are bad, the
LaserWriter Plus will display a green test light which is on
steadily.

If exchanging ROMs does not solve the problem, go to the

LaserWriter Technical Procedures, Section 4, Troubleshooting
and follow the procedure given.

o

LaserWriter Plus Troubleshooting Mar 86 page 3.2



LaserWriter Plus Technical Procedures
Section 3

Troubleshooting

Contents:

LaserWriter Plus Troubleshooting..seessescosssnssocensessdel
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INTERPRETATING THE RESULTS

The MacTerminal screen will scroll and display the results
in the following format: XXXXXXTB. The XXXXXX can be
ignored.

If T > @ an error was encountered in the top or upper bank
of ROM (see Figure 1, #1).

If the B > @ an error was encountered in the bottom or lower
bank of ROM (see Figure 1, #2)

The value of T or B indicates which pair of ROMs may be bad.
Figure 1 shows the values of the error codes next to the
numbers of the ROMs.

For example, if you received the error XXXXXX4# the Qos1tion
of the "4" (corresponding to the T) in the error code
indicates an error occurred in the top bank (see Figure 1,
#1). The value "4" indicates which ROMs in the top bank may
be bad. 1In this example, the indicated ROMs are H6 or L6
(see Figure 1, #3).

If you received the error XXXXXX#2 the position of the "2"
(corresponding to the B) in the error code indicates an
error occurred in the bottom bank (see Figure 1, #2). The
value "2" indicates which ROMs in the bottom bank may be
bad. 1In this example, the indicated ROMs are Hl or L1 (see
Figure 1, #4).

When you have determined where the error took place,
exchange the ROMs one at a time, and rerun the built-in
diagnostics. When the error has been corrected, both T and
B will have the value of 8.

LaserWriter Plus Diagnostics Mar 86 page 2.5
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RUNNING THE BUILT-IN DIAGNOSTICS
= 1. Set up the Macintosh or a Macintosh Plus with adapter
cable.

2. Connect the ImageWriter cable from the printer port on
the rear of the Macintosh to the RS232 connector on the
LaserWriter. The setting switch on the back of the
LaserWriter Plus does not need to be changed.

NOTE: DO NOT TURN ON THE LASERWRITER PLUS UMNTIL INSTRUCTED
TO DO SO.

3. Insert the MacTerminal diskette into the internal drive
on the Macintosh or Macintosh Plus.

4, Open the MacTerminal diskette icon. Open a MacTerminal
document.

5. Pull-down the Settings menu and select Compatibility.
6. Set the settings by clicking once in the appropriate

circle. The settings that should be selected are shown
below.

Compatibility Setlings

Baud Rate O 50 o oo Q01348
Q150 Q200 Q300 Q600
@1200 Q1800 O2000 O 2400
03600 O4800 Q9600 O 19200

Bits per Character ( 7 Bits @ 8 Bits

Parity QEven O0dd @ None

Handshake @ HOn/HOTT O None

Connection QO Modem @ Another Computer

Y-l &) @

Connection Port QO

7. Turn on the LaserWriter Plus.

\er

The MacTerminal screen will scroll and display a
number. See the next page for interpretation.

LaserWriter Plus Diagnostics Mar 86 page 2.3



INTRODUCTION

The LaserWriter Plus has on-board diagnostics which verify
that the ROMs on the board are good. This procedure will
explain what equipment is needed to access the built~-in
diagnostics, how to access them, and how to interpret the
results you receive.

EQUIPMENT REQUIRED

Macintosh or Macintosh Plus

ImageWriter Cable for the Macintosh or Macintosh Plus
MacTerminal diskette

LaserWriter Plus

IMPORTANT THINGS TO REMEMBER

1. An ImageWriter cable for the Macintosh or a Macintosh
Plus with an adapter cable must be used.

2. The mode selection switch on the rear of the

LaserWriter Plus does not need to be set to anything in

particular for the built-in diagnostics to run.

3. The built-in diagnostics check ONLY the ROMs and work

ONLY on the LaserWriter Plus or on the LaserWriter with

eight 512K ROMs.

4. If a ROM is indicated as bad, exchange the ROM. Do not

exchange the entire board.

S. If ROMs HO and L0 are bad, a solid failure (no test
print and/or internal diagnostics do not run) will
occur.,

6. If a completely dead ROM is on the I/O board a solid
failure (no test print and/or internal diagnostics do
not run) will be seen.
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LaserWriter Plus Technical Procedures
Section 2

Diagnostics

Contents:

INtrOdUCELION . e vnseeeansessasssssnenessosnssssssssosssns2al
Equipment Required..sesseeesscecsossassssessnsscsssosssnslal
Important Things tO Remember..c.eesecersorossrsoscnssonsesle?
Running the Built-in DiagnosticS....eeceecencccscasscese2sd
Interpreting the Result..iivsrecersnseccanssnsnccccsnnesn2sh
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12.

The next day, test the LaserWriter Plus with a
Macintosh using the following steps:

a.

b.

Connect the LaserWriter Plus to the Macintosh using
AppleTalk cables.

Switch on the LaserWriter Plus and wait two minutes
for a test page.

Be sure the Macintosh is switched off, Then insert
the Printer Installation Disk into the disk drive
and switch on the Macintosh.

Open the disk icon, if it is not already open.
Choose Control Panel from the Apple menu and click
the AppleTalk Connected button if it is not already
selected.

Close the Control Panel.

Choose Chooser from the Apple menu, Click on the
LaserWriter icon as the printer type.

When the LaserWriter's name appears, select the
name by clicking on it.

Close the Chooser.
Choose Print Catalog from the File menu.
Click OK or press <RETURN> in the print dialog box.

When the document has been printed, eject the
Printer Installation diskette.
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7. Look at the markings on each new ROM. At the end of
the third line of print, you will see one of the
following markings:

H@, H1, H2, H3, H4, HS, H6, or H7 (H = High side)
OR
Lg, L1, L2, L3, L4, L5, L6, or L7 (L = Low side)

The corresponding locations are marked on the board.

8. One at a time, carefully remove the new ROMs from their
antistatic pad, handling them by the body, not the
leads. Match the markings on the ROMs with the
appropriate socket (see Figure 2, #l). Install the
ROMs. Make sure you install the ROMs so that the notch
along the edge of each ROM is on the left.

MAKE SURE THE ROM PINS ARE PLACED CORRECTLY IN THE
SOCKET. If a ROM is installed one pin off from the
socket, or with a pin bent, the LaserWriter will not
work.,

9. Place the o0ld ROMs in the kit packaging to return to
Apple for credit. The LaserWriter Plus Return Form,
included in the kit, must he used when returning the
old LaserWriter ROMs for credit.

10. Replace the I/0 board, the card cage cover, and the top
cover of the printer. Attach the LaserWriter Plus
label just below the serial number plate on the back of
the printer.

11. Power on the LaserWriter Plus. It should produce its
test print within two minutes.

If it does not, check to see that the ROMs are properly
installed.

If it still doesn't produce the test print, run the
built-in diagnostics as described in Section 2,
LaserWriter Plus Diagnostics. This procedure will
narrow it down to specific ROMs. Exchange any ROMs
specified by the built-in diagnostic.

If it still doesn't produce the test print, replace all
the ROMs with ROMs from a new LaserWriter Plus Kit.

When a good test print is produced, leave the printer
on overnight.
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READ THE RULES FOR ESD PREVENTION BEFORE BEGINNING!

The LaserWriter ROMs are sensitive and expensive
microcircuits. Electrostatic discharge can ruin them.
For trouble-free installation, follow all ESD
prevention rules.

Turn off and unplug the LaserWriter. Then, to be sure
you and the LaserWriter are grounded to the same
potential, set up your grounded workstation and attach
yourself (via wriststrap) and the LaserWriter (via
alligator clip) to the grounded workbench pad.

Remove the top cover of the LaserWriter and the card
cage cover. Disconnect the cables attached to the I/0
board and remove the board from the card cage. Place
the I/O board on the grounded workbench pad. Orient the
board so that it appears as in Figure 1. (Refer to the
LaserWriter Technical Procedures, Section 2, Take-Apart
for detailed safety and take-apart information.)

Using an IC extractor, carefully remove the original
ROMs from rows E and F on the I/0 board and place them
on the grounded workbench pad. (There may be eight or
sixteen original ROMs. Remove them all.)

The upgrade kit includes a 16-pin socket that you must
solder at position E-20 (See Figure 1, #1l) if the
socket is not present. To install the socket, follow
the directions below:

a. Desolder and discard the four jumper wires present
at the socket location.

b. Desolder (clear)} all sixteen holes at the socket
location.

c. Install the socket {(on the component side of the
board) so that the sixteen pins of the socket match
the sixteen holes on the board. Solder all pins.

Install the configuration block (see Figure 1, #2) into
the right eight holes of the socket (labeled "512K").

CONTINUED ON NEXT PAGE
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INSTALLATION PROCEDURES B
The LaserWriter Plus Kit contains sixteen 512K ROMs, a new \ﬂm@}
socket and configuration block, a new label for the
LaserWriter case, a new manual, and two diskettes. Original
versions of the LaserWriter board have either sixteen 256K
ROMs or eight 512K ROMs. Regardless of how many ROMs are on
the original board, you will be removing ALL the original
ROMs and installing a configuration block.

NOTE: LaserWriter I/O boards with serial numbers above
AS545300 already have the socket and configuration block
installed.

Before beginning the installation, plug in the LaserWriter
to make sure it produces its automatic test print. Follow
the steps on the next page.
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ELECTROSTATIC DISCHARGE PREVENTION

ESD (Electrostatic Discharge) can cause severe damage to
sensitive microcircuits. Just touching a chip or brushing
it with a nylon sleeve can degrade a circuit so that it
never performs again to specifications. Some microcircuits
are sensitive to as little as 500 volts, or about one-sixth
as much static electricity as you can feel.

Certain preventive measures must be taken to avoid ESD
damage to the new LaserWriter Plus ROMs. When you are
unwrapping, installing, or replacing these or any other
microcircuits, observe the following precautions:
BEFORE HANDLING BOARDS OR ROMs, GROUND YOURSELF!

Wear a grounding wriststrap and attach it to your work-bench
pad. The pad must then be grounded to a workbench that is
grounded to the building's ground.

GROUND THE LASERWRITER TO THE SAME POTENTIAL YOU HOLD.
Place the UNPLUGGED LaserWriter on the grounded work-bench
pad and connect the ground pin of the power cord to the
workbench pad via an alligator clip.

USE ANTI-STATIC BAGS FOR CARRYING BOARDS AND ROMs.

Whenever the ROMs or board are to be stored or moved, first
put them in antistatic bags. Be sure to touch the bags
before touching the ROMs.

HANDLE ROMs BY THE BODY, NOT THE LEADS.

You may safely touch the leads only if you are grounded.

DO NOT WEAR POLYESTER CLOTHING OR BRING PLASTIC, VINYL, OR
STYROFOAM INTO THE AREA.

The static field around these materials cannot be removed.
DO NOT PLACE BOARD OR ROMs ON ANY METAL SURFACE.

Place them on the grounded workbench pad or on antistatic or
nonconductive foam,
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INTRODUCTION |

-

The LaserWriter Plus Kit features:

1 megabyte ROM Thirty-five typeset-—-quality built-
in fonts.

New LaserWriter Support for downloadable fonts or

Driver customized fonts from 3rd party
vendors.

Support for printing from a 128K
Macintosh.

Compatible with Hard Disk 20,

Fractional Pixel True screen to printer fidelity,

Width Fonts when coupled with Macintosh Plus
ROMs. (This may be application-
dependent.)

IMPORTANT THINGS TO REMEMBER

1. Original versions of the LaserWriter I/0 board can have
either sixteen 256K ROMs or eight 512K ROMs. \@Wy
Regardless of how many ROMs are on the original board,
you will be removing ALL the original ROMs and
installing sixteen 512K ROMs to make a LaserWriter Plus
configuration.

2. LaserWriter 1/0 hoards with serial numbers above
A545300 already have the necessary socket and the
configuration block installed.

3. LaserWriter and LaserWriter Plus can coexist on the
same AppleTalk network; however, ALL users on the
network should upgrade at the same time to the new
printer software that is included in the LaserWriter
Plus Kit.

4. Be sure to follow the ESD Prevention rules on the next
page during installation.
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LaserWriter Plus Technical Procedures
Section 1

LaserWriter Plus Kit

WARNING: This installation may involve soldering a socket
onto a four-layer board. If soldering is necessary and you
are not an experienced solder technician, do not attempt

this procedure. Call your regional Apple Support Center for
an Advance Exchange Module.

Contents:
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fm\ MACINTOSH OFFICE TROUBLESHOOTING GUIDE

To Troubleshoot Your MacintoshTM Office:

Collect the Following Items:

AppleTatk mstallation Guide

LaserWriter (Owner's) Manual

2 Known Good Laserwriter Test Disks
AppleTalk ™ Personal Network Components

Familiarize Yourself With AppleTalk Components.

(@m Refer to the Appendix to make sure you can identify the
‘ AppleTalk Personal Network components.

Draw a Node Location Diagram.

In order to isclate a problem to a particular node or
connection, you need to know where each node is located
in relation to the LaserWriter printer.

/f you don 't have an accurate diagram, wm
the page and follow the directions.

If you already have an up fo date diagram,

then go to @ “Perform the Troubleshooting Procedure™.

ﬂﬁ@\

Macintosh Office Troubleshooting rev. Jan 85 page 1.3



NODE LOCATION DIAGRAM

GOESTO3 GOESTO1 GOES TOLW

LASERWRITER

GOES TO LW

LASERWRITER

GOESTO3B GOESTO1B
GOES TO 2B 1, {

GOES TO 28 GOESTO LW
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@ Draw a Node Location Diagram. (continued)

A noge is an AppleTalk connector and the device attached to it
(Macintosh, Macintosh XL, LaserWriter, etc.).

A Node Location Diagram is a drawing of a Macintosh Office
installation showing the location of all the devices on the network
(Macintoshes, file servers, LaserWriters, etc.).

1. Number each node according to its sequence away from the
LaserWriter (see the illustration on the opposite page).

If the LaserWriter is somewhere in the middie of the network,
number one side 1A, 2A, 3A etc. and the other side 1B, 2B, etc.

Distances are not important for the diagrarm.
The main reason for the diagram is to show which node is the
first one connected to the LaserWriter, which is second, etc.,
and where the cable extenders are located.

2. Label all of the connector boxes in the network with their
respective node numbers.

3. Label the plugs on both ends of every network cable
with the node to which the cable leads (see the illustration
on the opposite page).

Go to @ “Perform the Troubleshooting Procedure”.
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@ Perform the Troubleshooting Procedure.

~
‘ IMPORTANT:

You need to know that:

1.

A node is an AppleTalk connector and the device attached to it
{Macintosh, LaserWriter, etc.).

A petwork bus is the entire connected length of network cables and
connection boxes.

Troubleshooting may interfere with the customer's use of the network
-- 80, if possible, perform this procedure when there is little or no
activity (for example, at lunch time or after work).

Each troubleshooting procedure is made up of flowcharts. If you have
a question about one of the steps in a flowchart, you can find an
explanation of that step on the opposite page.

As you perform this procedure, connect just one LaserWriter at a time
to the network. If no trouble is found, disconnect the LaserWriter just
tested, connect the next one, and reperform the troubleshooting pro-
cedure. Continue this process until all LaserWriters have been tested.

Find the Proper Flowchart.

AppleTalk network problems become apparent when attempting to print to the
LaserWriter. These printing problems may present themselves in a variety of
ways. They may be seen on a node computer as a system error message,
system hang, constantly running disk drive, etc.

On the following page, determine which symptom best describes the problem.
Then perform the suggested procedure.
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SYMPTOM- Problems Printing to a LaserWriter Due To Installation Error.

Mistakes made during installation include:

» Connecting the AppleTalk Network cable so that it forms a
(vm\ closed loop (circular network).

* Not terminating the network cable into a connection box
{dangling cable).
» Starting up an AppleTalk device before conrecting it to
the network.
If you have problems with a recently installed network, refer
to the Troubleshooting section in the Agplelaik Installation
Gurde.

SYMPTOM: Only One Node Has Problems Printing to the LaserWriter.

This problem is usually caused by a loose connecticn but could be a
malfunctioning computer. Go to the ONE NODE flowchart.

SYMPTOM- Two or More, But Not All Nodes Have Problems Printing
1o the LaserWriter.

( This problem is usually a result of:

* Starting up AppleTalk on a device before connecting it to
the Network OR

» A disconnected or broken network cable.

Go to the TWO OR MORE, BUT NOT ALL flowchart.

SYMPTOM:- All Nodes cn the Network Have Problems Printing to
the LaserWriter.

This problem condition is usually a result of:

« A malfunctioning LaserWriter printer OR

* An |mproperly terminated network cable (broken or
not terminated into a connecticn box) OR

* A malfunctioning node putting electrenic noise on the
AppleTalk network cable.

Go to the ALL NODES tlowchart.
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(ONE NODE]  [mamaimom o

ELINIMATES DISK CONFIGURATION AS A
POSSIBLE PAOBLEM.

1. CHECK THAT THE NETWORK CABLES ARE FIRHLY

INSERTED INTO THE 84D NODE'S COKNECTOR HODULE. p— L1
PRINTING PROBLENS CAK BE IKDICATED BY
2 s )ffﬂ Egﬁ m’fuﬁf mg‘ mﬂgm A SYSTEH ERROR KESSAGE, CONSTANTLY RUKNING §
CONNECTOR IS FIRALY INSERTED DISK DRIVE, SYSTEN WK ETC. I
INT0 THE PRINTER PORT. s

{2) TURN OFF THE MACINTOSH, LOAD THE LASERWRITER
TEST DISK, THEN TURN THE WACINTOSH BACK ON.

b. IF THE CYPUTER IS A IMCINTOSH ML

(1) CHECK THAY THE RPPLETALK CONNECTOR
1S FIRKLY INSERTED INTC PORT 8.

(2) START UP BACHORKS.
(3) INSERT THE LASERMAITER TEST DISK.

3. PRINT THE LASERWRITER TEST DOCUMENT.
(SEE COMMENTS 1 AND 2)

COMMENT 3
If THE NODE PRINTS CORRECTLY WITH THE
TEST DISK, THE HARDWARE KUST BE OK,
THE CONFIGURATION OF THE ORIGINAL DISK
SHOULD KOW BE CHECKED SIKCE IT MAY HAVE
BEEN THE CAUSE OF THE PROBLEN.

D

EST PAINT OK P\ N REPLACE THE APPLETALK CONKECTOR
(SEE CONHENT 2) THEN RETRY THE PRINT.

N | 8EPLACE THE MDE'S
CONPUTER. REFER TO

REFER 70 THE LASERURITER GUNER'S ;:;m“;::fm:m'};:u !
KANUAL T0 CHECK THE CONFIGURATION Y 10 REPALR THE CONPUTER.
OF THE APPLICATION DISK USED WKEN
THE PROBLEN UAS ENCOUNTERED
(SEE COMENT 3).
EXIT
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Explanation for the ONE NODE Flowchart

1.1 This procedure should be performed if only one user
(@R\ node has problems printing to the LaserWriter.

\

The first step is to make sure that the AppleTalk
connector is inserted into the correct socket for the
type of computer used.

Using the LaserWriter Test Disk eliminates the
possibility that the problem is being caused by a bad
disk.

1.2 If you can't print with the preconfigured test disk,
there is a hardware problem, which may be a bad
AppleTalk connector or a malfunctioning computer.

f"' The LaserWriter is not at fault since the other nodes
in the network are not affected.

Usually the problem is not in the network cable because
they are connected serially through the AppleTalk
connectors, and if a network cable is broken, all of
the nodes beyond the break are affected. However, if
there were a bad network cable for a node on either end
of the bus, then it would probably only affect the one
end node.

If the print is successful with the test disk, the node
computer is properly connected to the network and is
working properly. In this case, suspect the
application disk used when the original failure
occurred.
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(TWO OR MORE BUT

\.

oesamkanC () M N E N T 1 we——meesy,

THE PURPOSE OF THIS PROCEDURE
1S 70 ELIMINATE DUPLICATE
ADDRESSES AS POSSIBLE PRODLENMS.

NOT ALL sHeet
¥

MAKE A LIST OF EVERY WODE THAT WILL MOT PRINT TO THE
LASERWRITER. THEN PERFORM THE PROCEOURE ON THIS SHEET
FOR EVERY “BRD MODE™ ON THE LIST (SEE COMMENT 1).

|

@@ ©

1. CHECK THAT THE NETWORK CAl FIRKLY
INSERTED INTO lﬁ BAD NOD Egsn%ic%un"mnul.e.

2.8. IF THE COMPUTER IS A MACINTOSH:

1) CHECK THAT THE CRELE FROM THE APPLETALK
M gKHEtIOR 1§ EIBHLV INSERTED
INTO THE PRINTER PORT.

(2) TURN OFF THE MACINTOSH,LOAD THE LASERMAITER
TEST DISK, THEN TURN THE MACINTOSH BACK ON.

b. IF THE COYPUTER IS A MACINTOSH ML.:

{1) CHECK THAT THE APPLETALK CONNECTOR
IS FIRKLY INSERTED INTO PORT B.

(2) START UP BACRORKS.
(3) INSERT THE LASCRMRITER TEST OISKETIE.

3. PRINT THE LASERMRITER TEST DOCUMENT.
(SEE_COMMENTS 2 AND 3)

TEST PRINT OK ?
(SEE COMMENT 3)

HAS THE

E PROCEDURE BEEN

PERFORKED ON ALL
BAD NODES ?

THE LIST.

1S THIS

THE FIRST TRY

AT PRINTIKG WITH THE
TEST DISK 7

ELIMINATE THE NODE FROM @
THE “BAD NOOE" LIST.

N | PerFoRn THE aBOVE
PROCEDUAE ON THE —»@
NEXT BAD NODE ON

)

rwmc OMHENT 2emmmmromens
THE LASERMRITER TEST DISK 1S A KNOWN
GOOD PRECONFIGURED PROGRAM WHICH
ELININATES DISK CONFIGURATION AS &
POSSIBLE PROBLEN.

Rssws:

poporveensC ONHENT 3
PRINTING PROBLEMS CAN BE INDICATED BY

A SYSTEM ERROR MESSAGE. CONSTANTLY RUMNING
DISK DRIVE, SYSTEM HANG, ETC.

RETRY THE PRINT
WITH THE OTHER

Y | wacvarne test
D1SK 10 ENSURE —>
THAY THE TEST
0ISK WAS NOT i
THE PROBLEN.
PERFORY THE AEOVE

PROCEDURE ON THE
wExt 5o0 woog o8 [ A
THE LIST. -~

&
>

A 4

GO TO “TWO OR MORE
BUT NOT ALL" sHeeT 2
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Explanation for the TWO OR MORE BUT NOT ALL Flowchart

G

This procedure should be performed if more than one,
but not all, of the nodes are having problems printing
to the LaserWriter.

The most probable cause of this type of problem is
duplicate addresses or a dangling/broken network cable.

A disk configuration problem is not likely since more
than one node is inveolved. 1In any event, by using the
LaserWriter Test Disk to perform the test print, you
eliminate the possibility of a bad disk.

Nor can the problem be with the LaserWriter because if
it were, then all the nodes would be affected.

Whenever a node starts up on the network, it assigns
itself an address number so other nodes will have a
means of directing messages to it.

Before a node can assign itself an address number, it
must check to make sure there is no other node on the
network with the same address.

To do this, the node transmits an inquiry message onto
the network, containing the address the node wants to
use for itself.

If there is another node on the network with that
address, the other node will respond to the inquiry.

(Continued on the next page).
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(:::) (continued)

If the original node receives a response, it will
select another address to test. This will go on until
the node finds an address that is not being used by any
other node on the network.

wWhen the node finds an unused address it will clain
that address as its own until it is taken off the
network. When the node is started up again it will
repeat the above process to find a usable address.

Once a node has obtained an address on the network, it
will compare it to the address in every message that is
sent by the other nodes on the network.

When the node recognizes its own address, it will read
the message attached to the address.

Starting up a node while it is not connected to the
network and then connecting it afterwards can cause
redundant addresses. This is because if a node is not
connected to the network when started up, then the rest
of the nodes cannot respond to its address inquiry.

In the case described above, the node will always
assume the first address it tests is OK. Yet another
node on the network may be using that same address.

(Continued on the next page).
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{(continued)

When two nodes have the same address, both will respond
when the address is used. Since no more than one node
can be transmitting on the network at a time, these
responses collide and are unintelligible, much the same
as when two people are speaking at the same time.

Starting up each bad node while it is connected to the
network will cause it to perform a proper address
inquiry, thereby eliminating possible duplicate
addresses.

Duplicate addresses or a dangling/broken network cable
are the most common reasons for performing the "TWO OR
MORE BUT NOT ALL" flowchart.

Sheet 1 is concerned with eliminating duplicate
addresses while Sheet 2 is directed at hardware
problems.

Sheet 2 requires that you know the location of all the
bad nodes with hardware problems.

Because duplicate address problems can be confused with
hardware problems Sheet 1 has you eliminate all
duplicate address problems (see 2.2 above) first before
going to Sheet 2.

If all the bad nodes can print after the procedure to
eliminate duplicate addresses (see 2.2 above) then that
must have been the only problem.

(Continued on the next page).
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([ TWO OR MORE
BUT NOT ALL

| SHEET 2 (SEE COMENT)

'

FIND THE "BAD NODES" ON THE KODE
LOCATION DIAGRANM YOU DREV AT THE
BEGINNING OF THIS PROCEDURE.

1S THERE
# CONTINUOUS SEQUERCE
OF BAD NODES FROM ONE OF THE
ENDS OF THE NETWORK

PERFORN THE FOLLOWING PROCEDURE ON
THE BAD KODE CLOSEST 10 THE PRINTER.

:

REPLACE THE APPLETALK
CONNECTOR ON THE NODE.
THEX RELDAD THE LASERMRITER
TEST DISK AND TRY TO PRINT
THE LASERMRITER TEST DOCUMENT.

TEST PRINT 0X?

Y

CONNENT
THIS USUALLY OCCURS BECAUSE
SONE ONE HAS ACCIDENTLY PULLED
THE CABLE FROW A CONNECTOR MODULE AND
TERNINKATED THE BUS IN THE WRONG
) LOCATION.

PERFORM THE “ONE WODE™
| FLOMCHART PROCEDURE ON
EACH OF THE "BAD NGDES™.

GO TO
| "ONE NODE"

REPLACE THE APPLETALK CABLE
BETUEEN THE BAD NODE ARD VHE
NEXT NODE ON THE PAINTER SIOE.
THEN RELOAD THE LASERWRITER
TEST DISK AXD TRY TO PRINT
THE LASERVRITER TEST DOCUMENT.

<G >

REPLACE THE NODE'S COMPUTER
| THEN RELOAD THE LASERWRITER
TEST DISK AND PRINT THE
LASERWRITER TEST DOCUMENT.
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Explanation for the TWO OR MORE BUT NOT ALL Flowchart

-~@

Since the network cables are connected serially through
the AppleTalk connectors, if a network cable is broken,
all of the nodes beyond the break will be affected.

The idea at this point is to determine whether the
nodes are bad due to a broken or dangling network
cable, or due to node specific problems that are
unrelated to each other.

If there is a broken or dangling cable, then the bad
nodes will be located in sequence from one end of the
network bus. The "TWO OR MORE BUT NOT ALL" flowchart
procedure checks each hardware component that could be
causing this kind of problem.

If the bad nodes are not in sequence, their problems

are probably unrelated. By performing the "ONE NODE"
flowchart procedure on each bad node, you check each

hardware component that could be causing this type of
problem.
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COMMENT | EOOCORMETTRROIC e,

IF THE PRINTER IS DOWN, THE WHOLE NET WILL APPEAR 7O BE
BALFUNCTIONING. A PRINY FUNCTION PROBLEM NIGHT CAUSE

ALL NODES

SHEET 1

THIS SYPTOM,
OR KOT THE PRINT FUNCTIONS ON THE PRINTER ARE OK.

THIS STEP 1S REANT TO PROVE WHETHER

@D

1. TURN OFF THE LASERMRITER, TREN TURN IT
ON AXD 477 FOR A TEST PRINT,

. COMPARE THE TEST PRINT WITH FIGURE 1 ON
THE OPPOSITE PAGE.

CONFIRN THAT THE PRINTOUT IS CLEAR AND
THAT THE “CONNUNICATIONS INDICATOR™ IS
"APPLETALK" AS SHOMN IM THE DIAGRAN.

(SEE_COXNENT 1)

2

3.

CONNENT 2 mmemanocemeensror:
BY DISCONNECTING THE REST OF THE BUS FROM TME NODE
CLOSEST TO THE PRINTER, YOU ELIMINATE ANY EFFECTS
A FAULTY BUS MIGHT HAVE ON COMMUNICATIONS EETWEEN THE
FIRST NODE AMD THE PRINTER.
IF YOU CAM NOW PRINT FROM THE FIRST MODE, THE
PRINTER'S CONNUNICATIONS FUMCTION MUST BE OX.

TEST PRINT OK?

-
GO TO THE "LASERWRITER

Y

TROUBLESHOOTING

STEPS 1 AND 2 ISOLATE THE LASERWRITER AND ONE
NODE FROM THE REST OF THE NETWORK (SEE COMMENT 2).

1. IF THERE ARE KODES COMNECTED 10 BOTH SIDES OF THE
PRINTER, THEN GO TO THE PRINTER: DISCOMNECT THE

. FIKD THE FIRST NODE KON MEW[D T0 THE PRINTER.
FIND THE KODE'S APPLETALX COXNECT UNPLUG THE
NETWORK CABLE FROM THE NODE'S APPLET&U( CONNECTOR
RHICH LEADS aWAY FROM THE PRINTER
LEAVE THE CABLE GOING TO THE PRINTER
CONNECTED (SEE FIGURE 2 ON PRBE 21).

w

. CHECK THAY THE METNORK CABLE PLUG IS FIRMLY
INSERTED INTO THE NODE'S CONNECTOR MODULE.

IF THE COPUTER IS A MACINTOSH:
(1) CHECK THAT THE CABLE FROM THE APPLETALK

CONNECTCR IS FlRm.V IISZRTED

INTO THE PRINTER POR

(2) TURN OFF THE MACINTOSH,LOAD THE LASERWRITER
TEST DISK, THEN TURN THE MACINTOSH BACK ON.

b, IF THE COPUTER IS A MACINTOSH M.:

(1) CHECK THAT THE APPLETALK CORNECTOR
1S FIRMLY INSERTED INTO PORT B.

{2) START UP MACRORKS.

{3) INSERT THE LASERWRITER TEST DISK.

. PRINT THE LASERWRITER TEST DOCUMENT FROM THE TEST
DISK (SEE COMKENTS 3 AXD 4).

:“

w

NODES ON ONE SIOE AND LEAVE THE OTHER SIDE CONNECTED.

| PROCEDURE".

CONMENT Bmw
THE LASERWRITER TEST BISK IS A KNOUN
G000 PRECOMFIGURED PROGRAN WHICH
ELIMINATES DISK CONFIGURATION AS A
POSSIELE PROBLEM.

Mg

CONNENT 4
ICATED BY ;

PRINTING PROBLEMS CAN BE IND]
A SYSTEM ERROR NESSAGE, COWSTANTLY RUNNING
DISK DRIVE, SYSTEM HAXG, EVC. 3

REY
{ W1

RY_THE PRINT
TH THE OTHER
LASERWRITER
TEST DISK TO
ENSURE THAT THE
TEST DISK BAS K0T
THE CAUSE OF THE
PROBLEM.

{50 TO “FIRST NODE”

EBD 70 "ALL NODES“}
SHEET 2
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Explanation for the ALL NODES Flowchart

(:::) Problems which cause all nodes on the network to
(@m\ malfunction include:

* A LaserWriter malfunction.

* A communications problem between the LaserWriter and
the closest node.

A network bus problem common to all nodes on the
network.

The ALL NODES flowchart is concerned with isolating the
problem to one of the three possibilities above.

<:::> The print functions of the LaserWriter are those
electromechanical operations that must be performed in
order for a print to occur. Every time the LaserWriter
is turned on, it will produce a test print to test
these functions. If the printout is clear, then the
hardware which performs the print functions is
operating correctly.

.
LaserWriter ENSURE THAT THE
(‘ﬁ ™ COMMUNICATIONS
INDICATOR 1S
"APPLETALK" AS
SHOWN HERE.

FIGURE 1

O

(:::) A successful test print eliminates LaserWriter
malfunction as the source of the problem (see 3.2),
Nor can the problem be caused by a faulty bus since the
rest of the network has been disconnected. The only
remaining potential cause is a communications problem
between the first node and the LaserWriter.

The FIRST NODE flowchart addresses the LaserWriter -
(WWR first node communication problem.

(Continued on the next page).
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Macintosh

ALL NODES
SHEET 2

CONNEN

THE “RARE CASE~ BRAXCH 0
CHART SHOULD BE TAKEN

RECOXNECT THE REST OF THE METUORK TO
THE MODE JUST TESTED. THEN RETRY THE
TEST PRINT FROM THE SAME KOOE.

AS THIS INVOLVES A LOT
DISCOMNECTING.

NETWORK CABLE PROBLEM COMNON 10 ALL
NOOES.
TROUBLESHOOTING A PROBLEN SUCH

IW
THE FLOW-
lF THERE IS A

oF

WITHOUT DISCONNECTIHG ANY KODES,
TRY THE TEST PRINT FROM EACH WODE
IN THE NETRORK, BEGINNING WITH
THE NODE MEXT CLOSEST TO THE
PRINTER AND MOVIKG CUT.

Office Troubleshooting

N
y | GO TO "RARE CASE" ]

REPLACE THE APPLETALK

COXNECTOR MODUL!

THE FAULTY NODE. THEN
RELOAD THE LASERVAITER
TEST DISK AND TRY TO
PRINT FROM IT.

THE APPROPRIATE LEVEL 1

T0 REPAIR THE CONPUTER.

REPLACE THE NODE'S
N COMPUTER. REFER TO
TECHNICAL PROCEDURE
Y
rev. Jan 85
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If a node works when isolated from the rest of the

network but doesn't work when reconnected to the
network, a network bus problem is indicated.

The RARE CASE flowchart addresses this situation.

@ At this point, you have proven that the print functions

of the LaserWriter, the communications between the
LaserWriter and the closest node, and the network cable
bus all operate properly.

The rest of the ALL NODES flowchart is concerned with

checking that the remainder of the nodes in the network
operate correctly.

LEAVE THE CABLE
PLUG TH v 1 LEADING TO THE
UNPLUG THE CONNECTOR WHICH LEADING 10 THE

LEADS AWAY FROM THE PRINTER.

! *|

‘ NODE TO
| | BE TESTED

o —| o LA

—

FIGURE 2

Figure 2 is referred to by Sheet 1 of the ALL NODES
flowchart.
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[FIRST NODE] =

SHEET 1

REPLACE THE APPLETALK
CONNECTOR ON THE LASERWRITER.
RELOAD THE LASERMRITER TEST
OISK FROM THE NODE CLOSEST
T0 THE PRINTER AND TRY

T0 PRINT.

N | BEPLACE THE APPLETALK

COMNECTCR ON THE FIRST
JEST PRINT OK ? NOOE. THEN RELOAD THE
LASERVRITER TEST DISK
#%D TRY TO PRINT.

Y :
N L "
TEST PRINT OK 2 GO TDSHEE}S; NODE J

I -~

GO TO "ALL NODES"
SHEET 2
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Explanation for the FIRST NODE Flowchart

This procedure should be used if the communications
/W%\ between the LaserWriter and the node closest to it are
isolated and an attempt to print from the node is still
unsuccessful.

The "FIRST NODE" flowchart procedure has you replace
each hardware item that could possibly cause the
problem.
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-~

( FIRST NODE ) The opposing page

SHEET 2 intentionally

i - blank.q

REPLRCE THE APPLETALK

CABLE BETWEEN THE

PRIHTEB AND THE FIRST
RELOAD THE LASERVRITER

TEST D(SK AND TRY TO PRINT.

COMNMEMNTmause
THE PRINTER PCB
REPLACE THE ;!ISSTTH il::l:‘wmz[n:tiw u:s; .
L mwrr ‘%?Ag THE LAS%RRRITER CAUSE T 1S NOT IN
10 PRIHI THE SPARES KIT.

REPLACE THE APPLETALK
N PAINTED CIRCUIT BOARD
TEST PAINT 0K 7 | ON THE PRINTER. THEN
RELOAD THE LASERRITER !

Y TEST DISK AD TRY
T0 PRINT (SEE COMMENT).

v

y
[Go TO "ALL NODES"
SHEET 2
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%COHHEUTW

H ARE C ASE THE oa:m KERE 1S T0 lsou\n EACH WODE FROM THE REST ]
THE NETUORK, BEGIKNING WITH THE NODE CLOSEST 10 m vnwea 1
SHEET 1 WHEN THE PROBLEM nuas OR BAD SECTION OF CABLE I cmmmm

T0 THE KETWORK THE fhll.URE llll.l. OCCUR AXD THE PROBL
LOCATION WILL THEN BE KNOWN

G2

PERFORM THE PROCEDURE ON THIS PAGE ON EACH
NOOE IN THE NETWORK, BEGINNING WITH THE NODE
CLOSEST TO THE PRINTER AXD MOVING OUT.

®B—

1. FOR THE FOLLONIKG TEST, FIKD THE CLOSEST NOOE TO THE PRINTER
THAT HAS NOT BEEN TESTED (SEE COMMENT).

2. LEAVE THE NODE YOU ARE TESTING CONNECTED TO THE SEGHENT OF THE
NETUORK THAT IS CONNECTED TO THE PRINTER. DISCOMNECT THE CABLE
LEADING FRDM THE NODE TO THE REMAINDER OF THE NETWORK.

3. PRINT THE LASERURITER YEST DOCUMENT FROM THE NOOE TO BE TESTED.

N CERNETon O T oDt
TEST PAINT OK 7 THEN RELOAD THE ’
LASERUAITER TEST DISK AKD
Y TRY 10 PRINT.

REPLACE THE APPLETALK CABLE
N |eerween Tee Bap kooe
THE NEXT NCDE OM THE PRINTER
TEST PRINT 0K 7 SIDE, THEN RELCAD THE
LASERWRITER TEST DISK AND
Y TRY TO PRINT,

PERFORN THE
ABOVE PROCEBURE
ON THE NODE —D‘ : ’
KEXT CLOSEST TO
THE PRINTER.
(SEE COMMENT)
y
D) GO TO “ALL NUDES"J
SHEET 2
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Explanation for the RARE CASE Flowchart

(:::) This procedure should be performed if the
(@me communications between the LaserWriter and the node
closest to it worked correctly when isolated, but a
test print failed when the network bus was reconnected,
indicating a bad network bus.

(:::) There are two problems which result in a bad network
bus:

(1) An improperly terminated (dangling or broken)
network cable anywhere on the bus. For example, a
network cable which has been accidently
disconnected from its AppleTalk connection box (the
dangling cable below) could result in an unbalanced
impedance which could cause the whole bus to fail.

Dangling
l"' Cable

3

X
N\

(-3
I

A broken network cable could cause the same
problem.

(2) A malfunctioning node that puts a constant level of
electric noise on the network bus. In this case no
other node would try to transmit because the system
appears "busy"”.

NOTE: For more information on noisy node problems and bus
termination problems (i.e. dangling cables and circular
networks) refer to the Appendix.

(Continued on the next page).
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IRARE CASE \
SHEET 2

REPLACE THE NODE'S
COPUTER THEN RELOAD
THE LASERWRITER TEST
DISK AND PRINT.

1T IS A SOFTWARE PROBLEM

GO TO “ALL NODES"
SHEET 2
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Two problems which result in a bad network bus:
(continued)

For Sheet 1 of RARE CASE, each node in the network is
tested sequentially, beginning with the node closest to
the LaserWriter.

As each node is being tested, it is connected to the
nodes that have proven that they can print. The known
good nodes and the node being tested are disconnected
from the rest of the network.

When the node causing the network bus problem is
connected, the test print will fail.

Once the bad node is found, the flowchart procedure
checks each of the hardware components between the bad
node and the nearest known good node.
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Macintosh Office (AppleTalk)
Technical Procedures
Section 2

NetCheck
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INTRODUCTION

NetCheck is a "roll call" test for the AppleTalk network.

It can be used to test a network when it is first set up, to
track down a problem when two or more devices (e.g.,
Macintoshes, Ile's) aren't communicating, or to check whether
LaserWriter™ printers, file servers, gateways, etc., are
connected.

The NetCheck diskette can be used both on the Macintosh and
on the Lisa™/Macintosh XL running MacWorks™ (version 3.0 or
later). If you are unfamiliar with the use of the Macintosh
or MacWorks, refer to the appropriate owner's guides.
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STARTING UP NETCHECK

1. 1Insert the NetCheck diskette and power up the system. {On
a Macintosh XL, first insert the MacWorks start up
diskette (version 3.0 or later) and power up the system.
When the MacWorks diskette is ejected, insert the
NetCheck diskette.)

2. Select and open the NetCheck disk icon.
3. Select and open the NetCheck icon.

After a few moments, the "AppleTalk Network Status” window
will appear.

NOTE: If you see the message: "AppleTalk isn’'t installed
properly on system disk," check to see that the AppleTalk
connector is connected properly.

USING THE APPLETALK NETWORK STATUS WINDOW

Naming Your Computer

Each time one of the network's computers or shared devices is
turned on, a unigue number (called a "device number”) is
assigned. The device number can be different every time the
device is turned on. The NetCheck program can detect all of
the devices on the network by their assigned device numbers,
but it can only "talk" to the ones that are given a name.
LaserWriters and other shared devices have names (and types)
“built in," but Macintoshes and other computers do not. To
name the computers on your network, you must start up
NetCheck on each terminal and assign each a name.

The "Your Name” field in the "AppleTalk Network Status"”
window (Figure 1, #1) is activated as soon as you enter the
program. Enter a name (up to 32 characters) for the computer
you are working on. You can use the real person's name who
uses that computer, or a letter code like A, B, C, etc. It
is helpful to enter the name that appears on the network
cabling diagram that was made at the time the system was set
up (see Figure 2).
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Checking the Network

After you have made an entry for "Your Name" (Figure 3, #1),
press <RETURN> or click on "Check Network" (Figure 3, #2).
NetCheck registers the new name on the network and starts
"looking" to see if there are any other devices on the
network.

After the name you have entered is registered on the network,
NetCheck broadcasts to the network, in effect, "I am looking
for devices. Please respond.” When NetCheck receives a
response from a device, a line appears at its device number
on the scale (Figure 3, #3). This process is actively
demonstrated by the hand icon which moves down the left side
of the scale, highlighting each device number as that device
is "heard."

The scale, with the numbers 0 through 254, illustrates all
the device numbers that can be assigned to the devices on the
network. The numbers 0-127 are reserved for computers; 128-
254 are reserved for LaserWriters and other shared devices.

"Devices" (Figure 3, #4) will show you how many named devices
NetCheck finds on the network, OR the total of all devices.
The Options menu allows you to choose whether NetCheck
displays "All Devices" or “Named Devices Only" (the default).
(For listing of available menu items, see NETCHECK APPENDIX.)

Named devices, as they respond, are listed in the NetCheck
window (Figure 3, #5) by Name and Type. If you have chosen
"All Devices" from the Option menu, the unnamed devices will
be also be displayed, but represented only by dashes (Figure
3, #6).

You can list the devices by their device numbers as well as
their names (Figure 4, #1), by choosing "Show Device Numbers"
from the Options menu. (If all devices are being displaved,
unnamed devices will be represented by numbers and dashes on
the screen.) 1If there are more devices on the network than
can fit on the screen, use the scroll arrows in the list box
to display the remaining devices (see Figure 4, #2).
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Printing Device Information

You may print out any or all information in the NetCheck
window. To print device information for all devices, choose
"Print All Devices" from the File menu. If the option "Show
Device Numbers" was selected from the Options menu, the
device information printed will also contain the device
numbers, as well as names and types. Figure S shows a
printout from an AppleTalk Network Status display listing all
devices and their numbers.

To print information about a specific device or devices,
first highlight the device(s) in the NetCheck window list by
clicking on the device name. (For multiple device selection,
hold down the <SHIFT> key and click on each selection). Then
choose "Print Selected Devices” from the File menu. Figure 6
shows the printout for a single selected device.

NOTE: The NetCheck diskette must be in the disk drive of the
computer from which you give the print command. And in order
to print, you must have previously set up and configured a
printer for the network (see APPENDIX).
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Sending Messages

You can use the "Message sent:" box (Figure 7, #l1) to enter
any message you wish to send to other devices on the network:

1. Highlight the “Message sent:" box by clicking on it or by
pressing the <TAB> key. Then enter a message (up to 50
characters long) —-- something like: "Are you connected?"

2. When you have finished typing your message, click on
"send Message" (Figure 7, #2). (If the "Message sent:"
box is highlighted, pressing <RETURN> will also send the
message.)

Your message will be broadcast to all devices on the network.

To send a message to a specific device, choose "Send Message
To..." from the Options menu and click on "Selected Devices."”
Then, in the display which appears on the screen (Figure 8,
#1), enter the desired device number in the box (Figure 8,
#2) and click on "OK."

You can also identify the selected device by clicking on its
name in the NetCheck window display list. Then choose "Send
Message To..." from the Options menu, click on "Selected
Devices," and click on "0OK."

Receiving Messages

Messages are received in the "Message received:" box (Figure
7, #3). Each message is preceded by the device number of the
sender (Figure 7, #4).

Messages from more than one device may be received, but only
the last message received from each device will be shown. If
more than one message is in the "queue,” small scroll arrows
will appear and allow the different messages to be scrolled
into the "Message received:" box.

You can clear the "Message received:" box by choosing "Check
Network" or turning off the computer.
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SETTING UP A NETWORK

As you set up a network it is a good idea to use NetCheck to
ensure that all of the devices are correctly connected to the
network. To do this:

1. Draw a cabling diagram and assign each computer a name
(Figure 9).

2. Run NetCheck on each computer as it is connected to the
network: start up NetCheck on the computer, enter the
computer's assigned name, and click on ®“Check Network."
All computers and shared devices that are connected to
this computer should be displayed on the screen.

NOTE: You can start up NetCheck on all the devices using
the same NetCheck diskette. Once the program is started
up, simply select "Eject" from the File menu and take the
diskette to the next device. The diskette is necessary
only for starting up the program, for using desk
accessories, and for printing.

3. When you have hooked up the last device and run NetCheck
on it, all of the assigned names should be listed on the
"AppleTalk Network Status" display. If they are all
listed, the network is functioning.

Sending Messages: An Option to Help You Set Up the Network

If you are setting up a network in several different rooms or
floors of a building, the “Send Message" option can save you
a lot of time and footwork.

You can broadcast a message on the network, and an assistant
can acknowledge your message by sending you a return message
using the same method. All you have to do is wait for a
response in the "Message received:" window.

If you know the device number of your helper's computer, you
can send the message to that specific device instead of to
"All Devices," and he can send his message to your specific
device also.

Macintosh Office: NetCheck rev, Sep 85 page 2.13



TROUBLESHOOTING A NETWORK

NetCheck can be used when diagnosing a problem with the

network. Here are two suggested methods. Aﬁh\
Taking Down the Whole System —
If it is possible to take everyone off the network, start up
NetCheck on each computer and assign the names that appear on
the cabling diagram. If a computer's assigned name is
missing from the listing, that computer, or the associated
AppleTalk connector, or the network cabling is at fault. 1If
any of the shared devices is missing, check the NetCheck
windows of the CPUs near the device to further isolate the
problem.
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Split-half Search

You can troubleshoot the network while allowing some work to
continue on the network by using a "split-half search”
technique:

1. Start up NetCheck at each end of the system. For
example, in the office diagrammed at left, we could start
up NetCheck on the computers named A and N (Figure 10, #1
& #2) —-- the two ends of the network.

2. Are both A and N listed in the NetCheck window?

If they are, the network cable (the "bus") is OK. The
problem may be that one or more shared devices are not
working, that AppleTalk is not configured or connected to
the printer port, or that the LaserWriter or another
shared device is not configured correctly.

NOTE: AppleTalk only works when connected to the printer
port (Port B on a Macintosh XL).

3. If A and N are not both listed, start up NetCheck on a
computer in the middle of the network. 1In our example,
you would start up NetCheck on computer G (Figure 10,
#3).

4, If computer G lists one end (computer A or N) as there,
that half (the network bus in that direction) is OK. You
know the problem must be in the other half of the
network. For example, if computer G's display lists A
but not N, you know the problem must be located in the
half of the network between G and N.

5. Now split the bad half of the network in half again, and
check to see which side is listed (and therefore OK).
For example, run a "Check Network" from computer K
(Figure 10, #4). 1If N is listed on the display, you know
that the section of the network between K and N is OK,
and the problem must be located somewhere between G and
K.

6. Keep eliminating the good half and splitting the bad half
until you have isolated the problem.
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Some Common Troubleshooting Problems

1. Problem:

Explanation:

2, Problem:

Explanation:

3. Problem:

Explanation:

4. Problems:

Explanation:

5. Problem:

Explanation:

6. Problem:
Explanation:

Macintosh Office:

When running NetCheck on a Macintosh XL, the
error message: "Having trouble obtaining
device names" appears constantly.

Using a version of MacWorks earlier than 3.0.

When you run “Check Network", your computer
lists the other devices, but the other devices
do not list your computer on their screens.
("You can see them but they can't see you.")
Your computer was started up before the
AppleTalk cable was attached to it. Turn off
the computer and hook up the AppleTalk cable.
Then insert the NetCheck diskette and power up
the system. Also, check all connections for a
tight fit and make sure the ends are
terminated correctly. (Hint: Be careful not
to create a "loop network" -- that is, a
network that is connected in a circle.)

Running "Check Network" on your computer lists
some computers but not others. Other
computers do not list your computer.

Faulty AppleTalk connection or connector on
your computer. Check connections. If OK,
replace AppleTalk connector.

This error message appears: “"Having technical
difficulties with AppleTalk.”

This message can indicate that the LaserWriter
is having problems, or that there is a loose
connection on the network that is causing
intermittent communication.

This error message appears: "AppleTalk not
installed correctly on system disk."

AppleTalk must be installed on the boot disk
(if other than the NetCheck diskette). If it
is not, you can copy the system folder from
the NetCheck diskette onto the other boot disk
(or use the AppleTalk installer program); then
reboot. Also, on a Macintosh XL, the Apple-
Talk connector must be installed in Port B.

Error message: "Unable to send message."
There may be a bad connection in the network,
or the device that was to receive the message
is no longer on the network. Try seanding the
message again. Or try sending it to another
device which is registered on the network (or
"All Devices").
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NETCHECK APPENDIX

Desktop and Application Menus

The

Apple, File, and Bdit menu options function as they do in

other applications. The Apple menu contains help screens
which tell about NetCheck's uses. Unusual menu options are
described below.

The

The

File menu has the following special options:

"Print All Devices" prints a copy of the full NetCheck
device list.

"Print Selected Devices" allows you to print device
information about devices you have selected from the
NetCheck window list.

“Quit” allows you to exit the program. If you have
changed program options, you are asked if you want to
save the program options before quitting. The term
"program options" refers to those options, if any, that
you have chosen from the Options menu. If you choose
"Yes," the options you have selected during this session
will be in effect the next time you start up NetCheck.
If you select "No," the options will revert to those that
were in effect before this session. If you select
"Cancel," you will be returned to the program without
quitting.

"Eject" allows you to eject the diskette from the drive.
Options menu has the following special items:

"Show Device Numbers/Don't Show Device Numbers" allows
you the option of displaying the devices' address
numbers.

"Named Devices Only/All Devices" allows you to display
only those devices that have names (devices running
NetCheck or shared devices), or to display all of the
devices on the network.

“Send Message To..." gives you the choice of sending a
message to one selected device or to all of the devices
on the network. This is useful for setting up and
troubleshooting a network.

“Sound”, when checked, makes NetCheck audibly "beep"
whenever a message is received and whenever a dev1ce
changes its name or logs on or off the system.
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Putting NetCheck on a Hard Disk

You can install NetCheck on the hard disks of network
computers, so that you can check the network at any time
without using a NetCheck diskette.

l. First, make sure the AppleTalk device driver is installed
on the Macintosh XL hard disk (under MacWorks). (Use the
AppleTalk Install Program.)

2. Insert the NetCheck diskette into the drive.

3. Select and open the NetCheck diskette icon.

4. Select the NetCheck icon and drag it on top of the hard
disk icon.

The program will be copied from the diskette to the hard
disk.

AppleTalk and Printer Configuration

If you wish to print out NetCheck's device information, you
must configure the computer(s) to print with an attached or
shared printer. This must be done from the desktop. With
128K systems, the printer configuration must be set up before

you open the NetCheck icon, and you must not open the "Choose

Printer" option after beginning the NetCheck program. With
512K systems, the "Choose Printer" icon may be accessed at
any time during the running of NetCheck.

1. Make sure the NetCheck diskette is in the computer's
internal disk drive.

2. Select "Choose Printer" from the Apple Menu.

3. Choose the appropriate printer and the proper (modem or
printer) port.

3. Click on "OK."
NOTE: If the desk accessory "Choose Printer" is not

available from the Apple menu, copy the NetCheck icon to a
diskette containing the "Choose Printer" accessory.
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WHAT IS THE APPLETALK PERSONAL NETWORK?

The AppleTalk Personal Network allows any Macintosh, or
Macintosh XL user to share the use of a single LaserwWriter
Printer. In the future, other devices such as file servers
(large capacity disk drives) and communication servers
{devices that provide access to other computer networks)
will be added to the network (shown below). Macintosh, and
Macintosh XL users will also be able to communicate
instantaneously with each other over the network when the
appropriate software becomes available.

SERVERS

WORK STATIONS

% I 4 :;I OTHER
HARD DISK PRINTER PERIPHERAL

Comm server
(and/or
gateway)

File Print
server server

OTHER NETWORKS

The AppleTalk Personal Network has three physical
components: the network cable, the AppleTalk connector, and
the cable extender, (shown below).

g v

cable

S

extender

The AppleTalk connector is attached to a computer or other
device; the individual AppleTalk connectors are then linked
by means of the network cables. When all of the lengths of
network cable are connected, they form a network bus.
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II

Each device location on an AppleTalk network is called a /ﬁmx
node. When we refer to a node, we mean the device itself
and the AppleTalk connector attached to it.

The AppleTalk Components

AppleTalk Network Cable is sold in two and ten meter
lengths with preassembled connector plugs. It is also
sold in kit form for custom installations. The kit
contains a one hundred meter spool of cable with
unassembled connector plugs. The installer cuts the

length of cable needed and then attaches a plug to each
end.

The network cable is made up of two wires wrapped in a
metal shield, which is then wrapped in electric
insulation (shown below).

NETWORK
CABLE

Message K 'm\
Signal Wires !

Insulation

The two wires conduct the electric message signal to the
AppleTalk connectors around the network.

The conductive metal shield covering the wires in the
network cable protects them from electronic noise that
may come from other devices in the area. Without the
shield, the noise would interfere with communications on
the network.

The third pin on the network cable plug is not used.

ﬁﬁ%\
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An AppleTalk Connector is composed of a plug that fits

into the back of the computer, a cable leading from the
computer to the network, and a connection box (see the

illustration below).

APPLETALK CONNECTOR

Connection

| -

(DB-9 shown)

The AppleTalk connector cable permanently attaches the
plug to the connection box. The plug for the Macintosh
is a 9 pin DB type connector. For the Macintosh XL, the
plug is a standard DB-25 connector.

The connection box provides the node with a connection
peint onto the network. The connection box has
electronic components inside and two sockets for network
cable plugs.

The sockets on the connection box are interchangeable.
It makes no difference which one a network cable is
plugged into.

An AppleTalk Cable Extender is a small double ended
connector that allows two pieces of network cable to be
joined together to form a longer cable. A cable extender
should not be used to terminate the cable.
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WHY NOISY NODES CAN CAUSE NETWORK BUS PROBLEMS ’ x

Only one node may transmit (put message signals on the
network cable) at a time. If two nodes were allowed to
transmit at the same time, their signals would collide and
be incoherent to the rest of the network. This is similar
to two people speaking at the same time preventing anyone
from understanding them.

To make sure that only one node is transmitting on the bus
at a time, all AppleTalk nodes follow a set of rules called
Carrier Sense, Multiple Access with Collision Avoidance
(CSMA/CA}.

Carrier Sense means that before a node can transmit anything

on the network, it will check the network cable to see if

another node is transmitting. If there is, the node that is
trying to transmit will wait for a designated period of time

and then listen again; if the network is still busy, it will

wait again, and so on. This will go on until the node \
detects that the bus is idle (no node is transmitting on the )
network). At this time the node will wait for a period of

time to make sure that no other node is going to transmit

and then begin its own transmission (see collision avoidance
below).

Multiple Access means that every node has equal access to
the network cable through its connection box.

Collision Avoidance means that AppleTalk tries to minimize
collisions by having each node wait a different amount of
time after the bus becomes idle pefore they transmit.

If the interface electronics in a node failed and put
electric noise on the bus, the other nodes might sense the
noise and assume that the bus was always busy. If this were
to happen the other nodes would never transmit any messages.

f“m)
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APPLETALK BUS TERMINATION PROBLEMS

The Circuit on the AppleTalk Network Cable

NOTE: For the following explanations, many of the terms
and concepts have been simplified.

The network cable is made up of two message signal wires
wrapped in a metal shield, which is then wrapped in
electric insulation (shown below).

NETWORK
CABLE

Message
Signal Wires

Shield

Insulation
Third pin
is not connected

The two wires carry the message signals around the network.

The message signals have a maximum frequency of 230.4 KHz.
That means that a transition from the most positive to the
most negative voltage levels of the signal can happen up to
230.4 thousand times a second.

There is an electronic component called a tramsformer in
every connection box. Each node's transformer couples the
node to the network bus. When a node transmits, it sends
the message signal to the transformer which conveys it onto
the message signal wires of the network cable. The
transformers in the other node's connection boxes allow
them to read the message signal from the bus.

The message signal is put on the network cable in a
differential fashion. That means that at any given time if
the message signal voltage on one of the wires is positive,
then the other wire will be negative, and vice versa.

Since electric current is often thought of as flowing from

negative to positive, we will call the negative wire the
source wire and the positive wire the return wire.
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When the voltages change, the direction of current will
change, thus the role of the wires alternate. However, at
any given instant during a transmission, one wire will be
the source and one the return.

NOTE: The AppleTalk bus conforms to the electrical
interface specifications defined in the Electronic
Industries Association's R$-449/422 Standard. For more
detailed information on the RS-449/422 interface, refer to
that document.

When a signal enters a connection box from a length of
network cable, it will do one of two things depending on
whether or not a network cable is plugged into the other
socket.

(1) Cables plugged into both sockets.

All of the nodes except those on the two ends of the
network bus will have cables plugged into both
sockets. In this case the signal flows from one
socket through to the other into the next length of
cable (shown below).

B CONNECTOR BOX
WITH CABLE IN
BOTH SOCKETS

NOTE: The direction of current
can reverse at up 1o
230.4 thousand times
a second.
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(2) Cable plugged into only one socket.

The end nodes will have a cable plugged into only one
socket. Each connection box is designed so that if a
socket is empty, a switch inside the box connects the
signal wires from the other socket to a terminating
resistor. The message signal current in the source
wire flows through the terminating resistor back to
the return wire completing the circuit (shown below).

CONNECTOR BOX
WITH AN
EMPTY SOCKET

Resistor
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The AppleTalk Network Bus circuit is like the circuit in a

flashlight.

FLASHLIGHT CIRCUIT
WITH ONE BULB

NEGATIVE
TERMINAL

Source

4
D
Ny
Return
POSITIVE
TERMINAL

FLASHLIGHT CIRCUIT
WITH TWO BULBS

NEGATIVE
TERMINAL

Source

Return

POSITIVE
TERMINAL

The current from the source (negative) wire flows through
something called a load (a bulb for the flashlight and a
terminating resistor for the AppleTalk bus) to the return

(positive) wire.

In the flashlight example above, two bulbs

are shown to demonstrate that the current can be split at
its source to travel through two loads and arrive at the

same return point.
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In the AppleTalk bus example below the same thing occurs.
The only difference is that the current is going through two

terminating resistors instead of two bulbs.

In the

flashlight the battery provides the power, while in the
AppleTalk bus the transmitting node provides the power in

the form of the message signal.

APPLETALK CIRCUIT

Transmit
node

Connector
cable

Transfo!

rmer

"// o
SOURCE /
* _— Connectio! : —
Box
Resist
RETURN RETURN
“~ ¥
Transformer Transformer
Connection Connection
Box Box
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Impedance on the AppleTalk Network Cable

For the message signal current to flow smoothly and
accurately, the impedance (explained below) throughout the
network must be constant.

Electric current is commonly compared to water flowing
through a pipe. Impedance is like the resistance that the
walls of a pipe present to flowing water. As long as the
circumference of the pipe remains the same, the impedance to
the flow of water is the same.

If at some point the pipe's circumference is made smaller,
the impedance to the flow will increase at that point and
part of the water will be reflected back.

[— —
bt - —
— -
- 1= b

In an AppleTalk network the message signal current flows
through the source message wire the way water flows through
the pipe. It is important to avoid changes in impedance
since that can cause reflections of the message signal
similar to the reflections that occurred when the water
encountered the narrower pipe.

If an AppleTalk network bus is terminated properly, the
network cable on each end of the bus will be plugged into a
connection box with an empty socket.

The connection box with an empty socket channels the message
signal on the network cable's source wire through a
terminating resistor to the return wire.

The terminating resistor provides the same amount of

impedance as the network cable so there will be no
reflections of the message signal on the bus.
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Dangling Cables

If a network cable is left dangling (shown below), when the
current on the source wire reaches the unterminated end, it
has no channel to take to the return wire.

== DANGLING CABLE

The message signal in a dangling cable has no place to flow
once it reaches the end of the cable so it is reflected back
on to the source wire, just like a flow of water run into a
capped pipe (shown below).

T — . —
c-. 4;‘ e

The reflections would bounce back along the source wire and
mix with the original message signal (shown below). This
would look like two nodes trying to talk at the same time,
and that would interfere with communications.

DANGLING CABLE

Without the terminating resistor from
a connection box, there is no way for
the message signal
to get from the

SSHJRQE;WIRL.

o t!
RETURN WIRE

50 you get
REFLECTIONS

Disconnected network cable plug

To prevent reflections of the message signal on the network,
it is very important to always terminate the ends of the
network cable into a connection box.
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Circular Networks

When a signal is transmitted onto the network cable by a
node somewhere in the center of a bus, the source signal is

sent to both sides of the bus. If both ends are properly ‘ “)
terminated (i.e. each end plugged into a connection box),
the message signal will flow through terminating resistors -~

to the return wires to complete the circuit (shown below).

PROPERLY TERMINATED BUS

Transmit
node

Terminating ———7
resistor

T}ansformer §

“SOURCE |» —

Terminating
resistor

-SOURCE /
RETURN RETURN E '
h Transh <mmRETURN 7‘,
Conmection  Transformer ranstormer Connectlon  Transformer Connectlon
Box Box Box
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If the network cables are connected so as to form a closed
loop, there is no way for the message signal on the source
wire to flow to the return wire so the signals on both sides
of the bus will collide with each other (shown below).

CIRCULAR NETWORK

Transmit
node

N

SOURCE

SOURCE

Collisions

Connection \&

Box

This would look like two nodes trying to talk at the same
time, and that would interfere with communications.
Therefore, it is very important to always terminate the ends
of the network cable into connection boxes so that it does

not form a closed loop.
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