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LI- SHARP HORIZONTAL BLACK LINES (CROSS FEED DIRECTION)

Step

1

Check Result

Is the laser power set properly? NO

Execute a test print while the printer ~ YES
is in the ready state by jumpering pins

1 and 2 on J205 on the DC Controller

board. Does the scanner

motor start and LED401 on the

scanner driver PCB light continuosly?

Are J401 on the scanner driver NO
PCB and J206 on the DC Controller
board securely connected?

Is +24VDC supplied between J401-1  NO
and J401-2(GND) on the scanner driver
PCB?

Does the voltage between J206-4 and NO
J206-2(GND) vary from about +7VDC
procedure to about OVDC when the

same as in step 3 is performed? YES

Perform step 2, then wait 3 minutes. YES
Does the voltage between J401-3 and
J401-2(GND) on the scanner driver PCB
vary from about +3VDC to about

ovDC? NO

Action

Adjust laser power (refer to Laser Power
Adjustment procedure).

Proceed to step 6.

Connect J401 or J206.

Check J502 on the DC power supply and
J208 on the DC Controller board for secure
contact. If contact is good replace the DC
Power Supply/Motor Drive PCB.

Replace the DC Controller PCB.

Replace the scanner unit. If this does not correct
the problem go step 7.

Replace the DC Controller PCB. If the problem
is not solved put the old PCB back in the
printer and replace the scanner unit.

Replace the scanner unit.

LJ- VERTICAL FOGGED STRIPES (PAPER FEED DIRECTION)

Step

1

Check Result

Clean the primary corona wire. NO
Does the print image improve after
cleaning the primary corona wire?

LaserWriter Printer Troubleshooting

Action

Replace the toner cartridge.
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LK- HORIZONTAL FOGGED STRIPES (CROSS FEED DIRECTION)

Step Check Result Action

1 Check the distance of the stripes YES Replace the toner cartridge.
from the edge. Are they about
188mm or 66mm from the edge of

the prints? (The circumference of the
drum is 188.5mm, that of the
developing cylinder, 66mm)

L.L- WHITE HORIZONTAL LINES OR OTHER SHAPES ON A BLACK PRINT
Step Check Result Action

1 Is approved paper being used? NO Replace with approved paper
(16-21 Lb. standard photocopier paper).
Explain to user that use of non-approved
paper may cause poor quality prints.

2 Is paper damp? YES Replace the paper. Instruct the user to store

paper in its package in a dry place and not to
open packages before ready to use paper.
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LM- THIN VERTICAL LINES OR STRIPES (PAPER FEED DIRECTION)

Step Check Result - Action

1 White stripes are being YES If toner cartridge indicator is green, rock the
produced? . cartridge to spread the toner evenly. If the

indicator is red, replace the toner cartriage.

2 Is the fuser roller cleaner felt YES Replace the fuser roller cleaner felt.
dirty?

3 Do prints improve after the transfer YES Finished.

: corona wire is cleaned? NO Replace the toner cartridge. If that does not work

replace the original cartridge and go to next step.

4 Remove the toner cartridge and YES Remove the obstacles or clean the area with a
manually open the laser beam fine brush.
blocking shutter in the printer
(above the cartridge). Check the
area for obstacles or blockages.

Are there any?

5 Remove the laser/scanner unit. Is YES Clean the dustproofing glass with lint-free
the dustproofing glass on the cloth. Dust should not be left on the glass.
laser/scanner unit dirty?

LN- FAULTY REGISTRATION

Step Check Result Action

1 Is the paper cassette loaded with YES Remove the excess paper.
too much paper (more than 10mm
high)?

2 Has either guide spring (located YES Reinstall the guide springs.

at ends of the feed roller shaft on
(the registration shutter ass’y)

come loose?
3 Is the leading edge of the paper YES Straighten paper edges or replace paper.‘
showing excessive curl? A
4 Is approved paper being used? NO Replace with approved paper (16-21 Lb.
standard photocopier paper).
5 Are the feed rollers dirty? YES Clean with a damp cloth, then with a dry cloth.
(cassette pickup assembly)

(Continued on next page.)

’
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LN- FAULTY REGISTRATION  (continued)

6 Disconnect J214 from the DC NO
Controller. Actuate the cassette size
microswitches MS5 (upper),

MS6(middle), and MS7 (lower)
manually in that order while
checking the resistance between
the connector pins listed below.
Does the resistance drop from
infinity to 0 ohms?

1) J214-1 to J214-2 (MS5)
2) J214-3 to J214-4 (MS6)
3) J214-5 to J214-6 (MS7)

7 Is the problem still there? YES

L.O- POOR FIXING (IMAGE SMEARS EASILY)

Step Check Resuit

1 Is approved paper being used? NO

2 Are the upper and lower fuser YES
rollers worn?

3 Is the nip width correct? NO
(Correct valuesare 2-3mm
at center and a difference of

plus or minus 0.5mm at both edges.)

LP- DISTORTION

Step Check Result
1 Does LED 501 on the DC Power YES
Supply/Motor Drive PCB

flash or go out?

LaserWriter Printer Troubleshooting

Check for wiring or connector problems between
the DC Controller PCB and the microswitches.
If none, replace any microswitch that didn’t drop

to 0 ochms on activation.

Replace the DC Controller board.

Action

Replace paper with approved paper (16-21 Lb.
standard photocopier paper).

Replace as necessary.

Replace the lower roller. ‘If the problem is
still there, replace the pressure springs.

Action

Perform the following actions until the
problem is solved:

1) Check all parts of the drive mechanism.,

2) Replace the DC Power Supply/
Motor Drive PCB.

3) Reinstall the original DC Power Supply/
Motor Drive PCB in the printer and
replace the main motor. -
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Vo

1.Q- WAVINESS

Step Check Result
1 Does LED 401 on the scanner NO
driver PCB light continuosly?

LaserWriter Printer Troubleshooting

Action

Replace the scanner unit. If the problem
is not solved, reinstall the scanner unit
back in the printer and replace the DC
Controller PCB.
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II- ELECTROMECHANICAL PROBLEMS

IILA- THERE IS NO POWER

(If air is blowing through the louver when the power is switched on, start at step 7.)

Step Check Result Action

1 Is the printer plugged in? NO Plug in the printer.

2 If the printer firmly closed? NO Close the printer.

3 Is the required voltage supplied NO Nothing is wrong with the printer.

at the AC outlet? Take steps to provide an adequate
power supply.

4 Is circuit breaker CB1 open? YES Reset the circuit breaker. If the breaker
trips as soon as reset, there is a short
that will have to be located.

NO Make sure the power is off. Unplug the

printer. Open the printer and disconnect
J105 on the AC driver PCB. Make sure
that circuit breaker CB1 is reset and has
continuity. If the circuit breaker is
defective replace it.

5 With J105 disconnected, plug the NO Check noise filter NF1, main switch
printer in and turn it on. Is line SW1 and the power cord and plug.
voltage supplied between TB101-1 Replace as necessary.
and TB102-1 located elsewhere on the
AC driver PCB? (CAUTION: Be sure
to set the multimeter to the correct
voltage range or it will be destroyed.)

6 Switch the power off and unplug the =~ NO Replace MS1 and/or MS2.
printer. Reconnect J105 on the AC
driver PCB. Plug the printer in and
turn it on. Is AC voltage supplied
between J105-1 and J105-2 when the
door switch is activated with a
screwdriver?

7 Is AC voltage supplied between NO Replace the AC driver PCB.
J103-1 and J103-2 when the door
switch is activated with a screwdriver?
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A

IL.LA- THERE IS NO POWER

Step
8

10

Check Result

Shut the printer and remove the top YES
cover. Are the DC voltages listed
below supplied between the J502

- pins on the DC Power Supply/

Motor Drive PCB?

1) J502-4 and J502-8(GND) 24-35VDC
2) J502-9 and J502-8(GND) 24VDC

3) 1502-7 and J502-6(GND) SVDC

4) J502-5 and J502-6(GND) -5VDC

5) 1502-2 and J502-3(GND) 20-30VDC

Switch the printer off and disconnect NO
J501 on the DC Power Supply/

Motor Drive PCB. Turn on the

printer. Are the AC voltages listed

below supplied between the J501 pins

(cable attached) on the DC Power
Supply/Motor Drive PCB?

(CAUTION: Set the multimeter to the
correct voltage range or it will be
destroyed.)

1) J501-1 and J501-2 29-37VAC
2)J501-3 and J501-4 10-14VAC
3) J501-4 and J501-5 10-14VAC
4) J501-6 and J501-7 18-24VAC

Switch the printer off. Disconnect NO
1502 on the DC Power Supply/

Motor Drive PCB and reconnect

J501. Tumn the printer on. Are the

DC voltages shown below supplied at

J502 on the DC Power Supply/

Motor Drive PCB?

1) 15024 and J502-8(GND) 24-35VDC
2) 1502-9 and J502-8(GND) 24VDC

3) J502-7 and J502-6(GND) S5VDC

4) J502-5 and J502-6(GND) -5VDC

5) J502-2 and J502-3(GND) 20-30VDC

(Continued on next page)

LaserWriter Printer Troubleshooting

(Continued)

Action

Go to step 21.

Replace the low voltage transformer

(PT1).

Replace the DC Power Supply/Motor Drive
PCB.
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II.A- THERE IS NO POWER

Step

i1

12

13

14

15

(Continued)

Check Result

Turn the printer off. Make sure that YES
J502 is connected to the DC Power
Supply/Motor Drive PCB. Disconnect all
connectors on the DC Controller

PCB except J208. Are any of

the J502 pins listed below shorted?

(Measure resistance on connector pins

on the Power Supply/Motor Drive board.)

1) J502-4 and J502-8
2) 1502-9 and J502-8
3) J502-7 and J502-6
4) J502-5 and J502-6
5) 1502-2 and J502-3

Reconnect all the connectors on NO
the DC Controller PCB. Are any of the
J502 pins on the DC Power Supply/

Motor Drive PCB shorted now?

1) J5024 and J502-8
2) J502-9 and J502-8
3) J502-7 and J502-6
4) J502-5 and J502-6
5) J502-2 and J502-3

Were J502-4 and J502-8 shorted? NO

Were J502-9 and J502-8 shorted? NO
Disconnect connectors J215, J212; YES
J210; J216; J213; J211; J208 and J206.
Reconnect them in the sequence shown
below. After each connector is replaced
check for shorts between the pins

shown below. Are any shorts found?

J215-3 and J215-1; J215-5 and J215-1
J210-1 and J210-5; J210-3 and J210-5
J210-7 and J210-5
J216-3 and J216-1
J213-8 and J213-1
J211-6 and J211-1
J206-1 and J206-2

(Continued on next page.)

LaserWriter Printer Troubleshooti ng

Action

Check the wiring between J502 and
J208 for a short. If there is no short,
replace the DC Controller PCB.

Go to step 21.

Go to next step.

Check the wiring between J207 and
TBS for a short. If there is no short
replace the preconditioning exposure
assembly.

Go to step 17.

Reéplace the load attached to the shorted
connector.
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ILLA- THERE IS NO POWER (Continued)

Step Check Result

16 . Reconnect J212. YES
Are J212-2 and J212-3 shorted?

17 Are J502-7 and J502-6 shorted? . NO

18 Disconnect J201 and J204 on the YES

DC Controller PCB. Are J201-1 and
J208-8 shorted, or are J204-4 and

J204-5 shorted?
19 Are J502-2 and J502-3 shorted? NO
20 Disconnect J204 on the DC YES

Controller PCB. Are J201-1 and
J208-8 or J204-1 and J204-4 of the
connector on the cable shorted?

21 Plug in all the connectors on the DC~ NO
Power Supply/Motor Drive
PCB and DC Controller PCB. Check
that the circuit breaker has been reset
and the printer is closed. Switch
the printer on. Are the DC voltages
shown in the table below supplied
between the pins on the DC Controller YES
PCB?

1) J208-4 and J208-8(GND) 24-35VDC
2) J208-9 and J208-8(GND) 24VDC

3) J208-7 and J208-6(GND) 5VDC

4) J208-5 and J208-6(GND) -5VDC

5) J208-2 and J208-8(GND) 20-30VDC

LaserWriter Printer Trouble shooting

Action

Check the wiring between 1104 and
J212 for a short. If no short is found
replace the AC driver PCB.

Go to step 19.

If the circuit between J201-1 and
J208-8 is shorted check the wiring
between J201 and TB18 on the display
PCB for a short. If OK replace the
display PCB. If the circuit between
J204-4 and J204-5 is shorted, check the
wiring between J204 and TB3 and TB4
on the laser unit for a short. If there are
no shorts, replace the laser unit.

Go to step 21.

Check the wiring between J204 and
TB3 and and TB4 for a short. If there
are no shorts, replace the laser unit.

Check wiring between J502 on DC
Power Supply/Motor Drive

PCB and J208 on the DC Controller
PCB for poor contact or wiring
damage.

Replace the DC Controlier PCB.
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ILB- THE MAIN MOTOR DOES NOT ROTATE

Step

1

LaserWriter Printer Troubleshooting

Check

Remove the rear panel of the
printer. Does the main motor begin
to rotate when making a test

print?

Does the voltage between J208-1
and J208-3(GND) on the DC

Controller PCB vary from about
+8VDC to about OV when making
a test print?

Does the voltage between J503-6

. and J503-5(GND) on the DC Power

Supply /Motor Drive PCB
vary from about OV to about
+13VDC when making a test print?

Does the voltage between J502-1
and J502-3(GND) on the DC Power
Supply/Motor Drive PCB

vary from about +8VDC to about OV
when making a test print?

Result

YES

NO

YES

NO

Action

Check that all gears mesh correctly.

Check J208 on the DC Controller PCB
and J502 on the DC Power Supply/
Motor Drive PCB for good

contact. If the problem is not solved
go to step 4.

Replace the DC Controller PCB.

Replace the main motor.

Check all connections and wires to the
main motor. If the problem is not
solved, go to the next step.

Replace the DC Power Supply/
Motor Drive PCB.
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II.C- THE HIGH VOLTAGE POWER SUPPLY DOES NOT PROVIDE POWER

Step

1

Check Resulit
Remove the rear panel of the NO
printer. Does the main motor begin

to rotate as soon a test print is
started?

Do the voltages between the J601 YES
pins on the high voltage power

supply vary as follows when

making a test print?

a) J601-8 and J601-1(GND) from
about +18VDC to about +1VDC
immediately after starting a test print?

b) J601-2 and J601-1(GND) and
between J601-4 and J601-1(GND)
from about +20VDC to about 0VDC
a few seconds after starting a test print?

c) J601-5 and J601-1(GND) from about
+17VDC to about OVDC a few
seconds after making a test print?

Do the voltages between the J211 NO
pins on the DC Controller PCB vary
as follows when making a test print?

a) J211-8 and J211-1(GND) from
about +18VDC to about +1VD
immediately after making a test print?

b) J211-2 and J211-1(GND) and between
J211-4 and J211-1(GND) from about
+20VDC to about 0VDC a few
seconds after making a test print?

¢) J211-5 and J211-1(GND) from about
+17VDC to about OVDC a few
seconds after making a test print?

LaserWriter Printer Troubleshooting

Action

Go to "MAIN MOTOR DOES NOT
ROTATE."

Check J601, J3, J4, and J5 for good
contact. Repair any problems. If
the high voltage power supply still
does not function, replace the high

voltage power supply.
Replace the DC Controller PCB.
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IL.D- THE FUSER ROLLER HEATER DOES NOT OPERATE

Step

1

LaserWriter Printer Troubleshooting

Check * Resuit
Turn the printer off. Unplug NO
J101 on the AC driver PCB.

Measure the resistance between
J101-1 and J101-2 of the connector.
Is it between 1-5 chms?

(Reconnect J101 after measurement.)

Unplug J212 on the DC Controller NO
PCB. Measure the thermistor resistance
between J212-5 and J2124 of the
connector. Is it in the range of

100-400 k-ohms at room temperature?
(Reconnect J212 after measurement.)

Does the voltage between J104-1 NO
and J104-3 on the AC driver PCB
g0 from about +24VDC to about
+22VDC approximately one second
after power is turned on?

Do the line voltages between the NO
following connectors on the

AC driver PCB vary as listed below

about one second after power is

turned on?

a) OVAC between J105-7 and J105-3
b) OVAC between J101- and J101-2

Action

Check whether the circuit has
continuity at both ends of
thermoprotector TP1. If it does

not, replace the thermoprotector. If it
does, replace the fuser roller heater H1
and continue on to the next step.

Check the wiring between thermistor
TH1 in the fuser assembly and the

DC Controller PCB. Clean the
thermistor if it is dirty. If the problem
is still there, go on to the next step. -

Check the wiring between J212 on the
DC Controller PCB and 1104 on the
AC driver PCB. If the problem still
exists, replace the DC Controller PCB.

Replace the AC driver PCB. If the
problem still exists, reinstall the AC
driver PCB and replace triac Q1.
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ILE- CANNOT FEED PAPER MANUALLY
Step Check Result

1 Has a manual feed command NO
been sent to the printer?

2  Does the voltage between J210-4 NO
and J210-5(GND) on the DC
Controller PCB go from about
+24VDC to about OVDC approx.
8 seconds after the main motor
begins to rotate, and does it remain
at 0 volts for about 1.5 seconds?

3 Does the upper manual pickup YES
roller descend and feed the paper
about 8 seconds after the main
motor begins to rotate?

4 Does the voltage between J210-6 NO
and J210-5(GND) on the DC
Controller PCB go from about
0VDC to +5VDC when paper
is set on the manual feed tray?

5 Unplug J210 on the DC Controller NO
PCB. Is there continuity between
J210-4 and J210-3 on the connector
attached to the cable?

6 Is a pulse applied between J208-12 NO
and J208-3(GND) on the DC Controller
PCB when printing occurs?
Check with a scope or logic probe.

LaserWriter Printer Troubleshooting

Action

Send a manual feed command to
the printer from the attached computer.

Replace the DC Controller PCB.

Check the lower roller for wear and
rotation. Check that the upper roller
presses against the paper firmly.

Check J4 of the pickup sensor and
J210 on the DC Controller PCB

for poor contact. If no problems

are found, replace pickup sensor PS1.

Check the wiring and connectors for the
manual pickup roller clutch solenoid.

If the problem still exists, replace the
manual pickup roller clutch solenoid
SL2.

Check the wiring between J502 on
DC Power Supply/Motor

Drive PCB and J208. If no problems
are found, replace the DC Power Supply/
Motor Drive PCB. Check

fuse FU504 on the DC Power Supply/
Motor Drive PCB. Iitis

blown, replace it and reinstall the DC
Power Supply /Motor Drive

PCB. If the fuse blows again, replace
the main motor.
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ILF- PAPER IS NOT FED FROM THE CASSETTE

Step

1

Check Result

Has a manual feed command NO
been sent to the printer?
Does the cassette feed roller begin YES
rotating when a test print is
executed from the READY state?

NO
Does the voltage between J2154 YES
and J215-1(GND) on the DC
Controller PCB drop from +24VDC

to OVDC when a test print is executed from
the READY state?

Disconnect J214 from the DC NO
Controller. Actuate the cassette size
microswitches MSS (upper),

MS6 (middle), and MS7 (lower)
manually in that order while checking
the resistance between the cable
connector pins listed below. Does
the resistance drop from infinity to 0
ohms?

YES

1) J214-1 to J214-2 (MSS)
2) J214-3 to J214-4 (MS6)
3) J214-5 to J214-6 (MST)

LaserWriter Printer Troubleshooting

Action

Send a cassette feed command to
the printer from the attached computer.

Check that the paper pickup guide is
closed firmly. Check for smooth
rotation of the cassette feed roller.
If the cassette feed roller is worn,
replace it.

Go to "THE MAIN MOTOR DOES NOT
ROTATE." If the problem still exists,
g0 to the next step.

Remove the main printer body from

the pedestal. Activate

cassette pickup roller clutch solenoid
SL3 and rotate the idler gear (both
manually). Does the paper pickup roller
clutch function normally and cause the
pickup roller to rotate one time? If the
pickup roller clutch operates correctly
check the connector on SL3 for good
contact. If no problem is found there,
replace the cassette pickup roller clutch
solenoid SL3. If the cassette feed roller
is worn, replace it.

Check for wiring or connector problems
between the DC Controller PCB and the
microswitches. If none, replace any
microswitch that didn’t drop to O ohms
on activation.

Replace the DC Controller PCB.
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I1.G- JAMS ARE DETECTED WHEN THERE ARE NO JAMS

Step

1

LaserWriter Printer Troubleshooting

Check

Does the JAM indicator light on YES
the display unit when the printer is
switched on?

Is a paper fragment or some other YES
obstacle caught in the delivery unit?

Does the voltage between J210-6 NO
and J210-5(GND) on the DC

Controller PCB go from about

0VDC to +5VDC when paper is

set on the manual feed tray?

Open the upper haif of the printer NO
and activate the door switch with a
screwdriver. Shield the light from

delivery sensor PS3 with paper.

Does the voltage between J216-2

and J216-2(GND) on the DC

Controller PCB vary from about

0VDC to +5VDC?

Result

Action

Check the wiring between J201 on the
DC Controller PCB and TB18 on the
display unit, If itis OK, replace the
DC Controller PCB.

Remove the obstruction.

Check J4 of the pickup sensor PS1 and
J210 on the DC Controller PCB

for poor contact. Also check that the
paper detection arm functions
smoothly. If no problems are found,
replace pickup sensor PS1.

Check J5 of the pickup sensor PS3 and
J216 on the DC Controller PCB

for poor contact. Also check that the
paper delivery sensor arm functions
smoothly. If there are no problems,
replace delivery sensor PS3.
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ILH- JAMS ARE NOT DETECTED

Step

1

LaserWriter Printer Troubleshooting

Check Result
Does the JAM indicator on the NO
display unit light when the circuit

between J201-4 and J208-6(GND)

on the DC Controller PCB is shorted?

Does the voltage between J210-6 NO
and J210-5 (GND) on the DC

Controller PCB go from about 0VDC

to +5VD when paper is set on the

manual feed tray?

Open the upper half of the printer NO
and activate the door switch with a
screwdriver. Shield the light from

delivery sensor PS3 (below fan) with

paper. Does the voltage between

J216-2 and J216-1 (GND) on the DC
Controller PCB vary from about 0VDC

to +5VDC?

Is a pulse applied between J208-12 NO
and J208-3 (GND) on the DC Controller
PCB when printing is occurring?

Check with a scope or logic probe.

Action

Check J201 on the DC Controller PCB
and TB18 on the display unit for good
contact. If the contact is good, check

* whether +5VDC is supplied between

J201-4 and J208-6(GND) on the DC
Controller PCB. If +5VDC is there,
replace the display unit. If it is not
there, go to "THERE IS NO POWER."

Check J4 of the pickup sensor PS1 and
J210 on the DC Controller PCB

for poor contact. Also check that the
paper detection arm functions
smoothly. If no problems are found,
replace pickup sensor PS1.

Check J6 of delivery sensor PS3 and
J216 on the DC Controller PCB

for poor contact. Also check that the
paper delivery sensor arm functions
smoothly. If there are no problems,
replace delivery sensor PS3.

Check the wiring between J502 on
DC Power Supply/Motor Drive PCB
and J208. If no problems are found,
replace the DC Power Supply/
Motor Drive PCB. If the problem is
not fixed, replace the main motor.
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Has a manual feed command been YES
sent to the priv.ier?

Does the voltage between J215-2 NO
and J215-1 (GND) on the DC

Controller vary from about +5VDC

to OVDC when the paper detection

arm lifts?

Disconnect J214 from the DC NO
Controller. Actuate the cassette size
microswitches MSS (upper), MS6

(middle) and MS7 (lower) manually

in that order while checking the

resistance between the connector pins
(connector and cable cable attached)

listed below. Does the resistance

drop from infinity to O ohms?

1) J214-1 to J214-2 (MSS5)
2) J214-3 to0 J214-4 (MS6)
3) J214-5 t0 J214-6 (MS7)

Does the PAPER OUT indicator NO
g0 out when a cassette with paper
is installed? '

LaserWriter Printer Troubleshooting

II.I- THE PAPER OUT INDICATOR LIGHTS WHEN THERE IS STILL PAPER:
Check Result

Action

For printing with manual feed, put

the paper in along the manual feed
guide. For cassette feed, send a cassette
feed command to the printer from the
attached computer.

Check JS on the paper-out sensor in the pedestal,
J215 on the DC Controller, and the wiring in
between for good contact. Also check

that the paper detection arm moves

smoothly. If no problems are found,

replace the paper-out sensor PS2.

Check for wiring or connector problems
between the DC Controller PCB and the
microswitches. If none are found,
replace any microswitch that didn’t
drop to O ohms on activation,

Replace the DC Controller PCB.
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ILJ- THE PAPER OUT INDICATOR DOES NOT LIGHT WHEN THERE IS NO

PAPER

Step

1

- Has a manual feed command been

Check Result

YES
sent to the printer?

Does the PAPER OUT indicator on NO
the display unit light up when the

circuit between J201-3 and J208-6

(GND) on the DC Controller PCB

is shorted?

Does the voltage between J215-2 NO
and J215-1 (GND) on the DC

Controller vary from about +5VDC

to OVDC when the paper detection

arm in the pedestal lifts?

Disconnect J214 from the DC NO
Controller. Actuate the cassette size
microswitches MS5 (upper), MS6

(middle), and MS7 (lower) manually in

that order while checking the resistance
between the cable connector pins

listed below. Does the resistance drop

from infinity to 0 chms?

-1) J214-1 to J214-2 (MSS)

2) J214-3 to J214-4 (MS6)
3) J214-5 to J214-6 (MS7)

Does the PAPER OUT indicator NO
light when a cassette with paper
is removed?

LaserWriter Printer Troubleshooting

Action

For cassette feed, send a cassette
feed command to the printer from the
attached computer.

Check J201 on the DC Controller PCB
and TB18 on the display unit for good
contact. If the contact is good, check
whether +5VDC is supplied between
J201-1 and J208-6(GND) on the DC
Controller PCB. If +5VDC is there,
replace the display unit. If it is not
there, go to "THERE IS NO POWER."

Check J5 on the paper sensor, J215 on
the DC Controller, and the wiring in
between for good contact. Also check
that the paper detection arm moves
smoothly. If no problems are found,
replace the paper sensor PS2.

Check for wiring or connector problems
between the DC Controller PCB and the
microswitches. If none, replace any
microswitch that didn’t drop to 0 ohms
on activation.

Replace the DC Controller PCB.
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IL.LK- THE PRECONDITIONING EXPOSURE LAMPS DO NOT LIGHT

Step

1

Check Result

Is it at least one lamp lit? Open the YES
upper half of the printer and take

ou; the toner cartridge. Switch the

printer on. Activate the door switch

using a screwdriver. Do all lamps flash
momentarily?

Execute a printing cycle from the ready YES
state. Does the voltage between J207-1

(+24 to +30VDC) and J207-2 on the

DC Controller vary from OV to between
+24VDC and +35VDC?

Is the voltage between J207-1 and YES
J208-6 (GND) on the DC Controller

PCB within the range of +24-30VDC

and is the voltage between J208-7 and
J208-8(GND) on the DC Controller NO
PCB at +5 VDC?

LaserWriter Printer Troubleshooting

Action

Replace the Preconditioning Exposure
Assembly if lamp intensity is low
or lamps are burned out.

Check J207 on the DC Controller PCB
for good contact.

Replace the DC Controller PCB.

Check J502 on the DC Power Supply/
Motor Drive PCB and J208

on the DC Controller PCB for good
contact. If OK, replace the DC Power
Supply/Motor Drive PCB.

If the problem is not solved, replace
the DC Controller PCB.
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IILL- LASER OR SCANNER MALFUNCTION

Step

1

Check Resulit
Is the laser power set properly? NO
Make a test print while the printer YES

is in the ready state by momentarily
jumpering pins 1 and 2 of J205 on

the DC Controller. Does the scanner
motor start and does LED401 on the
scanner driver PCB light continuously?

Are J401 on the scanner driver
PCB and J206 on the DC Controller
‘board securely connected?

Is +24VDC supplied between J401-1
and J401-2 (GND) on the scanner
driver PCB?

Execute step 2 and wait 3 minutes.
Does the voltage between J2064 and
J206-2 (GND) vary from about
+7VDC to about OVDC?

Does the voltage between J401-3 and
J401-2 (GND) on the scanner driver
PCB vary from about +3VDC to
about OVDC a few minutes after

the same procedure as in step 2

is performed?

NO

NO

NO

NO

LaserWriter Printer Troubleshooting

Action

Adjust laser power to the proper level.
If this can’t be done, go to "LASER OR
FUSER HEATER MALFUNCTION,"
step 3.

Proceed to step 6.

Connect J401 or J206.

Check J502 on the DC Power Supply
and J208 on the DC Controller board
for secure contact. If contact is good,
replace the DC Power Supply/

Motor Drive PCB.

Replace the DC Controller PCB.

Replace the scanner unit. If this does
not correct the problem, go to step 6.

Replace the DC Controller PCB. If the
problem is not solved, put the old PCB
back in the printer and replace the
scanner unit,

Replace the scanner unit.
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II.M- LASER OR FUSER HEATER MALFUNCTION

Step

1

Check

Switch the printer on and wait
one minute, Open the printer
and lift the cover of the fuser
assembly. Has the temperature
of the upper roller increased?

Is the voltage between J204-1 and
J204-4 (GND) in the range of
+20-30VDC and is the voltage
between J204-5 and

J204-4 (GND) in the laser unit
+5VDC?

Switch the printer off. Disconnect
J204 on the DC Controller PCB.
Measure the resistance between
J204-1 and J204-2 of the connector
on the cable. Is it 40-55 ohms?

Measure the resistance between
J204-3 and J204-4 of the connector
on the cable. Is it 5-15 k-ohms
when the laser is at room
temperature?

Resuit

NO

NO

NO

NO

Action

Go to "THE FUSER ROLLER
HEATER DOES NOT OPERATE."

Check that the voltage between J208-2
and J208-3 (GND) is +20-30VDC and
+5VDC between J208-7 and

J208-6 (GND). If not, check the wiring
between J502 on the DC Power Supply/
Motor Drive PCB and J208

for poor contact. If contact is good,

replace the DC Power Supply/Motor Drive PCB.

Replace the laser unit.

Replace the DC Controller PCB.

Replace the laser unit,

IILN- ALL LEDs ON THE DISPLAY PANEL DO NOT LIGHT

Step

1

LaserWriter Printer Troubleshooting

Check

Is a toner cartridge installed in the
printer?

Turn the printer off and then on
again. Is the problem solved?

Is a pulse applied between J208-12
and J208-3 (GND) on the DC
Controller PCB when printing
occurs? Check with a scope or

logic probe.

Is +5VDC supplied between J201-1
and J208-6 (GND) on the DC
Controller PCB,

Result

NO

YES

NO

NO

Action

Install a toner cartridge.

Finished. Occasionally a momentary
flicker will cause a beam detect signal
malfunction. Tuming the power off and
then on again re-initializes the circuit
and solves the problem. If this problem
occurs frequently, go to "LASER OR
SCANNER MALFUNCTION."

Go to "THE MAIN MOTOR DOES
NOT ROTATE." Is the problem
solved? If not, replace the DC Power
Supply/ Motor Drive PCB. .

Go to "THERE IS NO POWER."
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ILLO- THE READY/WAIT INDICATOR DOES NOT STOP FLASHING
Step Check Result ~Action
1 Does the rear (I/O) connector plate’s  YES Replace the LaserWriter I/O board.

test light blink continuously?
NO Replace the DC Controller PCB.

ILP- THE READY/WAIT INDICATOR DOES NOT LIGHT

Step Check Result Action
1 Do any of the other LEDs light YES If the PAPER OUT indicator is lit, put
steadily? paper in the cassette. If the JAM
indicator is lit, find and remove the
paper jam.
2 Have all the LEDs on the display YES Go to "ALL LEDs ON THE DISPLAY
gone out? PANEL DO NOT LIGHT." Is the
problem solved? If not, go on to the
next step.
3 Does the READY/WAIT indicator YES Replace the DC Controller PCB.

light steadily when the circuit between

J201-2 and J208-6 (GND) on the DC

Controller PCB is shorted? NO Check J201 on the DC Controller PCB
and TB18 on the display PCB for good
contact. If contact is good, check
whether +5VDC is supplied
between TB18 and J208-6(GND) on the
DC Controller PCB. If so, replace the
display PCB. If not, go to "THERE IS
NO POWER"."
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I1.Q- PRINTING DOES NOT START WHEN A FILE IS SENT TO THE

PRINTER .

Step Check

1 Is protocol selector switch on back of
printer set correctly?

2 Is appropriate network software and
printer software installed on the
application disk?

3 Is the Macintosh defective? (Run
MacTest?)

4 Is there a network problem? (Run

test disk supplied with laser printer)

5 Does the green test light on the rear
(I/0) plate blink continuously when
printer power is turned on?

LaserWriter Printer Troubleshooting

Result

NO

NO

YES

YES

Action
Set switch to correct position.

Install the correct software.

Repair the defective Macintosh.
Refer to Appletalk troubleshooting material.

Replace the LaserWriter IO board.
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ILR- READY/WAIT INDICATOR COMES ON BUT NO TEST PRINT IS

PRODUCED

Step Check Result

1 Is green "TEST" LED on rear YES
connector plate of printer blinking
continuously?

2 Is SVDC supplied to pins 3 and 4 NO

of connector J3 on the LaserWriter /O
board?

Does only the fuse on the I/F YES
regulator blow, with the rest of
the printer still receiving power?

Are other major subassemblies YES
not receiving power or is circuit
breaker CB1 blown?

LaserWriter Printer Troubleshooting

Action

Replace LaserWriter I/O board

Check wiring between connector J3 and

I/F regulator located in the pedestal of the
printer for continuity and shorts. If the
wiring is good, check whether the fuse on the
I/F regulator is blown. Replace

as necessary. Ifit blows again, thereis a
short that must be located and repaired.

The short is located in the wiring between
the I/F regulator and the LaserWriter I/O board
or on the LaserWriter I/O board itself.

Go to "THERE IS NO POWER."
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IOI- PAPER JAMS

Paper in the printer passes through four main areas: (1) manual feed area (2) cassette feed area
(3) separation/feed area and (4) fuser/delivery area. Frequentjams in any area indicate that the area
should be checked and repaired or cleaned and lubricated.

C{_ -
- A
AN
III.LA- MANUAL FEED UNIT
Step Check . Result Action
1 Is approved print paper being used? NO Use approved paper (16-21 Lb. standard
photocopier paper).
2 Is the paper wrinkled or curled? YES Replace the paper and make sure that the
paper is stored correctly.
3 Does the paper detection arm move NO Adjust the arm motion until it is smooth.
smoothly?
4 Is the lower feed roller dirty? YES Clean with alcohol.
5 Does the lower feed roller show YES Replaée the roller if worn.
deformation due to wear?
6 Are the paper guides deformed? YES Replace deformed guides as necessary.
7 Open the upper half of the printer NO Check the wiring between J210 on the

and switch the power on. Actuate
the door switch with a screwdriver.

LaserWriter Printer Troubleshooting

DC Controller PCB and the registration
shutter solenoid SL1 for continuity. Also
check the connectors. If no problems are

. found replace the registration shutter

solenoid.
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IIL.B- CASSETTE PICKUP ASSEMBLY

Step Check Result

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

2 Is approved print paper being used? NO

3 Is the paper wrinkled or curled? YES

4 Is the cassette installed properly NO
in the printer?

5 Is the cassette spring lifting force NO
as specified?

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

7 Does the paper pickup guide close NO
firmly?

8 Are any of the feed rollers dirty? YES

9 Are any pickup rollers dirty or YES
deformed or worn?

10 Is the pickup clutch spring deformed  YES
or rusty or worn?

LaserWriter Printer Troubleshooting

Action N
Remove the excess paper.
Use approved paper (16-21 Lb. satandard
photocopier paper).

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

Install the cassette properly.

Check the movement of the cassette plate.
If OK, replace the cassette springs.
Replace the hold-down tabs as necessary.
Replace the paper pickup guide springs
(front and rear).

Clean with a damp cloth, then with a dry
cloth.

Clean rollers with alcohol or replace as
necessary.

Replace the clutch spring,
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III.C- SEPARATION/FEEDER UNIT

Step Check Resuit Action

1 Is the separation belt damaged YES Replace the separation belt.

or twisted?

2 Is the separation belt inside out? YES Reinstall correctly. The notched side of the
belt should be facing away from the /O
connector plate.

3 Is any roller dirty or worn? YES Clean dirty rollers as necessary. Replace
separation/feeder unit if rollers are badly
worn.

4 Do pinch rollers press firmly against NO Replace the pinch roller spring.

separation and feeder rollers?

5 Are the feeder rollers dirty or worn? YES Clean with alcohol if dirty and replace if
worn.

6 Are the transfer guides deformed YES Replace the transfer guides.

in any way?

7 Is the guide wire on the transfer YES Restring the guide wire.

corona assembly broken?

8 Are the two strips of mylar tape YES Replace the corona assembly wire

lIocated on the transfer corona termination covers as necessary.
wire termination covers loose
or missing?

IOLD- FUSER/DELIVERY AREA

Step Check Result Action

1 Is the fuser roller cleaner felt YES Replace the fuser roller cleaner felt.
dirty?

2 Are the entrance guides dirty? YES Clean the guides.

3 Are the separation claws worn? YES Replace claws as necessary.

4 Are the lower delivery guides dirty? YES Clean the guides.

5 Are the upper delivery guides dirty? YES Clean the guides:

6 Does the paper delivery sensor arm NO Repair to restore free motion.
move freely?
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IILE- INCOMPLETE FEED-SHEETS STUCK TOGETHER

Step Check Result

1

Is approved print paper being used? NO

2 Is the cassette spring lifting force NO
as specified?
3 Are the cassette side plates worn? YES

LaserWriter Printer Troubleshooting

Action

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

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

Replace as necessary.
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Appendix

Contents:
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DC Controller Board Signals and CONNECtOrSescesccesosccsssosscsscsscecdoedl
Connector Locations on the DC Controller PCB and AC Driver PCBesoeesed.42
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MACINTOSH OFFICE (APPLETALK)
TECHNICAL PROCEDURES

SECTION 1

Macintosh Office Troubleshooting
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MACINTOSH OFFICE TROUBLESHOOTING GUIDE

To Troubleshoot Your Macintosh = Office:

Collect the Following ltems:

AppleTalk installation Guide
 LaserWriter (Owner's) Manual

2 Known Good Laserwriter Test Disks
AppleTaIkT’1 Personal Network Components

B Farhiliarize Yourself With AppleTalk Components.

Refer to the Appendix to make sure you can identify the
AppleTalk Personal Network components.

@ Draw a Node Location Diagram.

In order to isolate a problem to a particular node or

connection, you need to know where each node is located
in relation to the LaserWriter printer.

If you don't have an accurate diagram, tum
the page and follow the directions.

If you already have an up fo date diagram,
then go to @ “Perform the Troubleshooting Procedure”.
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NODE LOCATION DIAGRAM
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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 MNode 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 middle of the network,
number one side 1A, 2A, 3A etc. and the other side 1B, 2B, etc.

Distances are not Important for the diagram.

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.

-~

IM PO RTANT 1. You need to know that:

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

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

2. Troubleshooting may interfere with the customers
use of the network — so, if possible, perform this
procedure when there is little or no activity (for
example, at lunch time or after work).

3. 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.

Find the Proper Flbwchart.

Macintosh Office 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.

o~ 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 instaliation include:

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

* Not terminating the network cable into a connection box
(dangling cable).
» Starting up an AppleTalk device before connecting it to
the network.
If yau have problems with a recently installed network, refer
to the Troubleshooting section in the Agplelalk Installation
Guide.

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

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

SYMPTOM:- Two or More, But Not All Nodes Have Problems Printing
to 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 on the Network Have Problems Printing to
the LaserWriter.

This problem condition is usuaily a result of:

» A malfunctioning LaserWriter printer OR

* An Improperly terminated network cable (broken or
not terminated into a connection box) OR

» A malfunctioning node putting electronic noise on the
AppleTalk network cable. '

Go to the ALL NODES flowchart.
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| ONE NODE |

@D

1. CHECK THAT THE NETWORK CABLES ARE FIRNLY
INSERTED INTO THE BAD NODE'S CONNECTOR MODULE.

2.a. IF THE COPUTER IS A MACINTUSH:

(1) CRECK THAT THE CABLE FROM THE APPLETALK
CONNECTOR IS FIRMLY INSERTED
INTO THE PRINTER PORT.

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

(1) CHECK THAT THE APPLETALK CONNECTCR
IS FIRMLY INSERTED INTC PORT B.

(2) START UP MACWORKS.
(3) INSERT THE LASERWRITER TEST DISK.

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

b. IF THE CARUTER IS A MACINTOSH AL:

(2

Est pamnr ok I~ N

CONMENT 1 s
§ THE LASERWALTER TEST DISK IS A KNOWN
g GOOD PRECONFIGURED PROGRAN WHICH

= ELININATES DISK CONFIGURATION AS & &
% POSSIBLE PROBLEM. g

nasmsasC OMMENRT 2ammmmmﬁwuwwwwwa%
PRINTING PROBLEMS CAK BE INDICATED BY

A SYSTEM ERROR MESSAGE, CONSTANTLY RUNNING 4
DISK DRIVE, SYSTEM HANG, ETC.

A R R A A N RO R AR R R SRS

SR

%
i

€'IF THE NODE PRINTS CORRECTLY WITH THE §
% TEST DISK. THE RARDVARE NUST BE OK.
gms CONFIGURATION OF THE ORIGINAL DISK

SHOULD NOW BE CHECKED SINCE IT MAY HAVE
%BEEN THE CRUSE OF THE PBOBLEH

BarnRe N

REPLACE THE APPLETALK CONNECTCR

(SEE COMMENT 2)

THEN RETRY THE PRINT.

N | REPLACE THE NODE'S
COMPUTER. REFER TO

TEST PRINT 0K ?
REFER TO THE LASERWRITER OWNER'S ' Mttt
TECHNICAL PROCEDURE
MAKUAL TO CHECK THE CONFIGURATION Y T0 REPAIR THE COMPUTER
OF THE APPLICATION DISK USED WHEN :
THE PROBLEM WAS ENCOUNTERED
(SEE COMMENT 3).
l y >
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Explanation for the ONE NODE Flowchart

@

This procedure should be performed if only one user
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. .

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.

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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@)D (TWO OR MORE BUT

NOT ALL sHeer
@2

LASERWRITER. THEN PERFORM THE PROCEDURE ON THIS SHEET
FOR EVERY "BAD NODE" ON THE LIST (SEE COMMENT 1).

oy

MAKE A LIST OF EVERY NODE THAT WILL NOT PRINT TO THE

1. CHECK THAT THE NETWORK CABLES ARE FIRMLY
INSERTED INTO THE BAD NODE'S CONNECTOR MODULE.

2.8, IF THE COMRUTER 1S A WACINTUOSH:

(1) CHECK THAT THE CABLE FROﬂ THE APPLETALK
CONNECTOR IS FIRHLY INSERTED
IHTO THE PRINTER PORT.

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

b. IF THE COMPUTER 1S A MACINTOSH AL:

(1) CHECK THAT THE APPLETALK CONNECTOR
IS FIRMLY INSERTED INTO PORT B.

(2) START UP MACWORKS.
(3) INSERT THE LASERWRITER TEST DISKETTE.

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

® THE PURPOSE OF THIS PROCEDURE

% 1S T0 ELININATE DUPLICATE
% ADDRESSES AS POSSIBLE PROBLENS.

COMMNENT 2 vomemmeommen,
g THE LASERWRITER TEST DISK IS A KNOWN :

% G0OD PRECONFIGURED PROGRAM WHICH
% ELIMINATES DISK CONFIGURATION AS bz
; PUSSIBLE PROBLEH <

P"PRINTING PROBLENS CAN B INDICATED BY
A SYSTEM ERROR MESSAGE, CONSTANTLY RUNNING §
 DISK DRIVE, SYSTEN HING, ETC. g

RETRY THE PRINT
WITH THE OTHER

IS THIS
THE FIRST TRY
AT PRINTING WITH THE
TEST DISK ?

TEST PRINT OK ?
(SEE COMMENT 3)

MACWRITE TEST
DISK TO ENSURE
THAT THE TEST
DISK waAS NOT
THE PROBLEN.

ELIMINATE THE NODE FROM

_>’A\

2.3

HAS THE
ABOVE PROCEDURE BEEN

PERFORMED ON ALL
BAD NODES ?

THE “BAD NODE™ LIST.

PERFORM THE ABOVE
PROCEDURE ON THE

NEXT BAD NODE CN

THE LIST.

~(A)

HAS THE
ABOVE PROCEDURE BEEN
PERFORMED ON ALL
BAD NODES ?

N | PERFORM THE ABOVE
PROCEDURE ON THE —b@
NEXT BAD NODE ON
THE LIST.

HAVE ALL

BAD NODES BEEN DELETED
FROM THE LIST ?

v
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 involved. In 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 tect. This will go on until
the node finds an address that is not being used by any
other node on the network.

When the node finds an unused address it will claim
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 ncde 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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. THIS USUALLY OCCURS BECAUSE ;
{  SOME ONE HAS ACCIDENTLY PULLED :
THE CABLE FROM A CONNECTOR HODULE AND §
TERMINATED THE BUS IN THE WRONG :
LOCATION.

[ TWO OR MORE
BUT NOT ALL

| SHEET 2 (SEE COMTENT)

'

FIND THE “BAD NODES" ON THE NODE
LOCATION DIAGRAM YOU DREW AT THE
BEGINNING OF THIS PROCEDURE.

03E pe AR LN

PERFORM THE “ONE NODE" GO TO

FLONCHART PROCEDURE ON |
EACH OF THE "BAD NODES". ..ON E NODE"

IS THERE
A CONTINUOUS SEQUENCE
OF BAD NODES FROM ONE OF THE
ENDS OF THE NETKORK
CABLE?

PERFORM THE FOLLOWING PROCEDURE ON
THE BAD NODE CLOSEST TO THE PRINTER.

!

REPLACE THE APPLETALK
CONNECTOR ON THE NODE.
THEN RELOAD THE LASERWRITER
TEST DISK AND TRY TO PRINT
THE LASERWRITER TEST DOCUMENT.

REPLACE THE APPLETALK CABLE
N BETWEEN THE BAD NODE AND THE
TEST PRINT 0K? NEXT NODE ON THE PRINTER SIDE,
. THEN RELOAD THE LASERWRITER
TEST DISK AND TRY TO PRINT
Y THE LASERWRITER TEST DOCUMENT.

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

1

EXIT
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Explanation for the TWO OR MORE BUT NOT ALL Flowchart

)

Since the network cables are connected serially through
the AppleTalk ccunectors, 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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4 " " “ r 1 VT ROA Y TR ALLRANA 1L A A AR LA T LAK NG S
X

2 IF THE PRINTER IS DOWN, THE WHOLE NET WILL APPEAR TO BE &
% MALFUNCTIONING. A PRINT FUNCTION PROBLEM MIGHT CAUSE ¥
z THIS SYMPTON. THIS STEP IS MEANT TO PROVE WHETHER ;
¢ OR NOT THE PRINT FUNCTIONS ON THE PRINTER ARE OK. 5

ALL NODES
SHEET 1
@D ——

1. TURN OFF THE LASERWRITER. THEN TURN IT
ON AND 4377 FOR A TEST PRINT.

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

3. CONFIRM THAT THE PRINTOUT IS CLEAR AND
THAT THE “CONMUNICATIONS INDICATOR™ IS
"APPLETALK" AS SHOKN IN THE DIAGRAM.

G O MM EN T 2 v

5 BY DISCONNECTING THE REST OF THE BUS FROM THE NODE

# CLOSEST TO THE PRINTER,YOU ELIMINATE ANY EFFECTS

£ A FAULTY BUS MIGHT HAVE ON CONNUNICATIONS BETMEEN THE
¥ FIRST NODE AND THE PRINTER.

5 IF YOU CAN NOW PRINT FROH THE FIRST NODE, THE

T U R I

(SEE_COMMENT 1) % PRINTER'S CONMUNICATIONS FUNCTION MUST BE OX.
‘ AN 5 444 s F4558: DAL L
N "
TEST PRINT OK? GO TO THE "LASERWRITER
Y TROUBLESHOOQOTING
PROCEDURE".
STEPS 1 AND 2 ISOLATE THE LASERWRITER AND ONE
NODE FROM THE REST OF THE NETMORK (SEE COMMENT 2).
1. IF THERE_ARE NODES CONNECTED TO BOTH SIDES OF THE
PRINTER, ' THEN GO TO THE PRINTER: DISCONNECT THE
NODES ON ONE SIDE AND LEAVE THE OTHER SIDE CONNECTED. gomsmescC O NN EN T Summmmovencing,
. THE LASERWRITER TEST DISK IS A KNOWN J
0 L0 1 0 TR L
. % %
NETWORK CABLE FRON THE NODE'S APPLETALK CONNECTOR ~ ﬁ;;gigﬁlfia;;f§;°°"FI°”"“T10" B g
WHICH LEADS AMAY FROM THE PRINTER 5 , . :
o SRS e e e

LEAVE THE CABLE GOING TO THE PRINTER
CONNECTED (SEE FIGURE 2 ON PAGE 21).

3. CHECK THAT THE NETWORK CABLE PLUG IS FIRMLY
INSERTED INTO THE NODE'S CONNECTCR MODULE.

gttt O WM E N T 4 oot

4. & IF THE COVPUTER IS A MACINTOSH: g PRINTING PROBLEMS CAN BE INDICATED BY ¥
(1) CHECK THAT THE CABLE FROM THE APPLETALK £ A SYSTEM ERROR MESSAGE, CONSTANTLY RUNNING

CONNECTOR IS FIRMLY INSERTED DISK DRIVE, SYSTEM HANG, ETC. ‘

INTO THE PRINTER PORT. Y

(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 CONNECTOR
IS FIRNMLY INSERTED INTO PORT B.
(2) START UP MACWORKS.

(3) INSERT THE LASERWRITER TEST DISK.

3. PRINT THE LASERWRITER TEST DOCUMENT FROM THE TEST
DISK (SEE COMMENTS 3 AND 4).

N RETRY THE PRINT

TEST PRINT oK i it s  »{ GO TO “FIRST NODE" )
(SEE COMMENT 4) LASERWRITER

TEST DISK T0
ENSURE THAT THE
TEST DISK WAS NOT
THE CAUSE OF THE

| [GO 7O "ALL NODES“J FROBLEN.

SHEET 2
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Explanation for the ALL NODES Flowchart

>

Problems which cause all nodes on the network to
malfunction include:

* A LaserWriter malfunction.

* A communications problem between the LaserWriter and

G2

FIGURE 1

@)

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.

s ™

LaserWriter ENSURE THAT THE
COMMUNICATIONS
INDICATOR IS
"APPLETALK" AS
SHOWN HERE.

{ 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

J

"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 -
first node communication problem.

(Continued on the next page).
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ALL NODES
SHEET 2

!

sl 0 M 0 E N T swew

RECONNECT THE REST OF THE NETWORK TO
THE NODE JUST TESTED. THEN RETRY THE
TEST PRINT FROM THE SAME NODE.

| THE "RARE CASE”™ BRANCH OF THE FLON-
: CHART SHOULD BE TAKEN IF THERE IS A %
 NETUORK CABLE PROBLEN ComON To ALL §

- TROUBLESHOOTING A PROBLEN SUCH .
| &S THIS INVOLVES A LOT OF 5
. DISCONNECTING.

"
@—’@3 TO "RARE CASE" J
o

K ]

WITHOUT DISGONNECTING ANY NODES,
TRY THE TEST PRINT FROH EACH NODE
IN THE NETWORK, BEGINNING WITH
THE NODE NEXT CLOSEST TO THE
PRINTER AND MOVING OUT.

REPLACE THE APPLETALK
CONNECTOR HODULE ON
THE FRULTY NODE. THEN
RELOAD THE LASERWRITER
TEST DISK AND TRY TO
PRINT FROM IT.

REPLACE THE NODE'S
COMPUTER. REFER TO
THE APPROPRIATE LEVEL I
TECHNICAL PROCEDURE
TO REPAIR THE COMPUTER.

Macintosh Office Troubleshooting

L4

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
LEADING TO THE
UNPLUG THE CONNECTOR WHICH PRINTEB CONNECTED.
LEADS AWAY FROM THE PRINTER.

NOOE TO
BE TESTED

d

I\

%
-

FIGURE 2

Figure 2 is referred to by Sheet 1 of the ALL NODES
flowchart.
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l

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

TO PRINT.

@

REPLACE THE APPLETALK
CONNECTOR ON THE FIRST
NODE. THEN RELOAD THE
LASERWRITER TEST DISK
AND TRY TO PRINT,

GO TO "FIRST NODE"
SHEET 2

a

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

This procedure should be used if the communications
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 |
"SHEET 2

. /

!

REPLACE THE APPLETALK

CABLE BETWEEN THE

PRINTER AND THE FIRST

NODE: RELOAD THE LASERWRITER
TEST DISK AND TRY TO PRINT.

TEST PRINT 0K ?

AEPLACE THE FIRST
NODE'S COMPUTER. THEN
RELCAD THE LASERWRITER
TEST DISK AND TRY

T0 PRINT.

The opposing page
intentionally

blank.#

o O M ME N Ty
THE PRINTER PCB 2
SHOULD BE THE LAST
ITEM YOU REPLACE BE-
CAUSE IT IS NOT IN &
2 TME SPARES KIT. g

REPLACE THE APPLETALK
PRINTED CIRCUIT BOARD
ON THE PRINTER. THEN
RELOAD THE LASERNRITER
TEST DISK AND TRY

TO PRINT (SEE COMMENT).

>

Macintosh Office Troubleshooting

.

(GO TO "ALL NDDES"]
SHEET 2

rev. Jan 85 page 1.24



wC 0 MM E N T s

% THE OBJECT MERE IS TO ISOLATE EACH NODE FROM THE REST OF 2

% THE NETWORK, BEGINNING WITH THE NODE CLOSEST TO THE PRINTER. <™
= WHEN THE PROBLEM NODE OR BAD SECTION OF CABLE IS CONNECTED

£ T0 THE NETWORK THE FAILURE WILL OCCUR AND THE PROBLEM'S

GD
& L Stk

RARE CASE

SHEET 1

KNOWN.
B A I A O ALY (OO AMOMNO N (NG \.,~
PERFORM THE PROCEDURE ON THIS PAGE ON EACH
NODE IN THE NETWORK, BEGINNING WITH THE NODE
CLOSEST TO THE PRINTER AND MOVING OUT.
1. FOR THE FOLLOWING TEST, FIND THE CLOSEST NOOE TO THE PRINTER
THAT HAS NOT BEEN TESTED (SEE COMMENT).
2. LEAVE THE NODE YOU ARE TESTING CONNECTED YO THE SEGMENT OF THE
NETMORK THAT IS CONNECTED TO THE PRINTER. DISCONNECT THE CABLE
LEADING FRON THE NODE TO THE REMAINDER OF THE NETWORK.
3. PRINT THE LASERWRITER TEST DOCUMENT FROM THE NODE TO BE TESTED.
RONNECTOR O THE NOOE
TEST PRINT 0K ? THEN RELOAD THE g
LASERWRITER TEST DISK AND
Y TRY TO PRINT.
REPLACE THE APPLETALK CABLE ~
N BETVEEN THE BAD NODE AND
THE NEXT NODE ON THE PRINTER
TEST PRINT 0K ? SIDE, THEN RELOAD THE
LASERMRITER TEST DISK AND
Y TRY TO PRINT.
GO TO
TEST PRINT 0K ? “RARE CASE"
SHEET 2
v >
PERFORM THE
TRIED ALL N | ABOVE PROCEDURE
NODES ON THE ON THE NODE —b@
NETWORK ? NEXT CLOSEST 10
THE PRINTER.
(SEE COMMENT)
4
@ IS A SOFTWARE PROBLEN.) GO TO "ALL NODES"
SHEET 2
EXIT | ™
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Explanation for the RARE CASE Flowchart

(:::) This procedure should be performed if the
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 CABLE

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. 1In 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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SHEET 2

l

REPLACE THE NODE'S
CONMPUTER THEN RELORD
THE LASERWRITER TEST
DISK AND PRINT.

{RARE CASEJ

TEST PRINT 0K ? IT IS A SOFTWARE PROBLEH)

4

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

APPENDIX

TABLE OF CONTENTS
Contents:

What is the AppleTalk Personal Network?e.e.seceeosecesA.3
The AppleTalk Components:
Network cablececssessccccescsccocccssccssccccnsccAod
Connector..0........O.....QI.I...'............Al4
Cable Extender......0.'.QOOOOOOOQQOOOOQOQOQOQQA.S

Why Noisy Nodes Can Cause Network Bus ProblemsS....A.6

AppleTalk Bus Termination Problems:
Circuit On the Apple Network CableccececcsscescAs?
Impedance on the AppleTalk Network Cable..cse..A.10
Dangling Cables‘OO..0Q.O...........COOO0.000CQOA.I].
Circular NetwOorkSeeecscssvocesccscccscsscsscsesesAoal2

Macintosh Office Troubleshooting rev. Jan 85 page A.l



WHAT IS THE APPLETALK PERSONAL NETWORK?

The AppleTalk Personal Network allows any Macintosh, or
Macintosh XL user to share the use of a single LaserWriter
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.

WORK STATIONS _ SERVERS

OTHER
(oo or<)) PERIPHERALS

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

| g——

CONNECTOR CABLE

\ CABLE /L-'-

- 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.

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

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. It also provides a common electrical ground
for all of the nodes.

The third pin on the network cable plug connects the

cable shield (the network ground) through each AppleTalk
connector to the ground lines of the attached devices.
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An AppleTalk Connector is compbsed 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).

CONNECTION caauz,

BDX"
APPLETALK CONNECTOR |~
h@?_@@ - (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
point 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

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 before 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.
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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).

r\
NETWORK CABLE

To Shieid

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 transformer 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.

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.
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NOTE: The AppleTalk bus conforms to the electrical
interface specifications defined in the Electronic
Industries Association's RS-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) cCables 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).

] | CONNECTOR BOX
‘ - | witH casLE IN
somce- | | BOTH SOCKETS
¢ —_

NOTE: THE DIRECTION OF CURRENT
CAN REVERSE AT UP TO
230.4 THOUSAND TIMES A
SECOND.

(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
1 EMPTY SOCKET

TRANSFORTER

AESISTOR
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The AppleTalk Network Bus circuit is like the circuit in a
flashlight.

FLASHLIGHT CIRCUIT FLASHLIGHT CIRCUIT
WITH ONE BULB WITH TWO BULBS
NEGATIVE AEGATIVE
TERMINAL Source _TEAMINAL

POSITIVE
TEAMINAL

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. 1In 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. 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

<

° — SOURCE — o
Nesistor | .  Desistar
e Cbmwm;:‘ﬁaum &
Box
" Connection Trmstermer  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.

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 1nto a
capped pipe (shown below).

L"___ - -
[%01*_0— 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.

VITHOUT THE TERMINATING RESISTOR FROM DANGLING CABLE

A CONNECTION BOX, THERE IS NO WAY FOR
THE MESSAGE
SIGNAL TO
GET FROM THE
SOURCE WIRE

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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'CircularsuetUOtks

When a signal is transmitted onto the network cable by a,
node somewhere in the center of a bus, the ‘sburce signal is
sent to both sides of the bus. If both ends are properlyu,_
"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

V/ s
)
iiial .
LY
RETUNN *
Connection - * Connection Comnaction
Box Box Box

Rt

If .the network cables are connected so as to form a ¢losed
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 belowﬂ..

kel
Erte-1

CIRCULAR N ETWOHK.

‘RN

1B

~

‘This would look like two nodes trying to talk "af the same
time, and that would interfere with communications.
Therefore, it is very important to always termxnaxe the ends,
of the network cable into connection boxes so-that it does
not form a closed loop.
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DuoDisk Technical Procedures
Section 1

Troubleshooting

Contents:

General InformatiONececsccccescscsccscsccscsscscccoccccsssssscslel
Using the Troubleshooting Flowcharteieceececeeoseooescoscsssele2
Troubleshooting FlowCharteecceeeseeersecccsoosssscsocccscnselel
Chip Swapping Charteececceccscceccccsssscsscssossssccssssccled
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General Information

The Apple® DuoDisk™ disk drive is effectively two disk drives
in one case. Both drives are attached to a single analog
card, with the drive on the left side defined as Drive 1.

There are four main modules which can be replaced: the
interface card, the interface cable, the analog card, and the
mechanical assembly. Chip swapping on the analog card is
recommended before replacing the card.

Using the Troubleshooting Flowchart

Whenever a customer brings in a presumably bad Duodisk, use
the flowchart on the following page to begin troubleshooting.
Begin with the box in the upper left corner of the page.

When you get to one of the answer boxes (boxes with dark
borders), swap the modules/components, one at a time, in the
order in which they are listed. Each time you swap out a
module/component, turn on the computer and see if you can

boot a system diskette (preferably the DOS 3.3 System
Master).

Remember, once you are able to boot a diskette, be sure to
run the Drive Acceptance Program (P/N 077-8101A) performing
any adjustments necessary. Reinstall the customer's
modules/components, one at a time, testing after each
exchange to isolate the bad part(s).

NOTE: There is a chance for data on the diskette to be lost
in operating the DuoDisk. This can occur in attempting the
“Open Apple CTL-Reset" technique for rebooting, or when using
software with certain copyright protection schemes. 1If a
unit exhibits this problem and passes the Drive Acceptance
Program, check the analog board. Analog boards with part
numbers 676-[]101 and 676-[]102 may have this problem. The
fix is to carefully identify and cut two capacitors off the
board. The capacitors are labeled C29 and C30 in zones Bl
and Al (refer to the DuoDisk Analog Card Chip Swapping Chart
and Figure 1, #4 and #5). Use small wire clippers or simply
jiggle the capacitors to snap the connections.

NOTE: If you do not know how to connect the DuoDisk to an
Apple computer, refer to the DuoDisk Owner's Manual for
instructions.
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DUODISK TROUBLESHOOTING FLOWCHART

Connect customer's DuoDisk and
interface card to Slot 6 of a known
good Apple Il or lle with monitor.

v

Insert a system diskette into Drive 1

of DuoDisk and turn on computer. Replace interface card.

Replace interface cable.

Replace Analog card.

Replace the Mechanical
Assembly.

Return unit to Apple.

[34) HWON =

Did you

hear the motor
running?

-t
.

Replace interface card.
2. Replace the LED.
3.  Go to Chip Swapping Chart,

oo Symptom #1 (see next
Did the NO page).
red LED (in use light) 1 4. Replace Analog card.
come on? 5. Return unit to Apple.
1.  Replace interface card.
2. Replace interface cable.
Does NO 3. Follow "D-Speed Test and
monitor display >t Adjustment" Procedure
disk info? (see Table of Contents.)
4. Go to Chip Swapping Chart,
Symptom #2 (see next page).
USE THE DRIVE ACCEPTANCE PROGRAM (DAP)
TO VERIFY THAT BOTH DRIVES ARE FUNCTIONING
PROPERLY. Refer to the Drive Acceptance Program
(behind the Disk Drive tab) as necessary.
Was the . .
only reported symptom YES 1 G%:‘oar? hslp Swapp:;tsg
damage 1o disk data, and > » Symptom
~ ; 3 (see next page).
did the unit pass
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DuoDisk Analog Card Chip Swapping Chart

The chip swapping chart on the opposite page can be used for
drive 1 and/or drive 2. To access the analog card chips,

remove the DuoDisk cover and shield (see Section 3, "Take-
Apart").

IMPORTANT: Locate the engineering number (see Figure 1, #1).
Symptoms 1 through 4 on the chip swapping chart apply only to
DuoDisk analog cards with Engineering # 676-[]1101. Symptom 5
on the chart applies to DuoDisk analog cards with Engineering
# 676-[]1101 or 676-[]102.

Before replacing any chips carefully inspect the card for
melted or broken components, particularly the 74LS125 (see
Figure 1, #2) and C2l1 (see Figure 1, #3). If you notice fuzz
on the card, return the card to Apple. This usually means
that the card was connected to a computer with the power on,
and capacitor C21 has exploded.

FIGURE 1

(D—
G)—

| O | 676- [ 101-]]

Sl 77
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N "Here's what To Do

Identify the symptom and replace the related chips, one at a
time, in the order in which they are listed. Each time you
replace a chip, turn the computer back on to see if the
problem is gone. If the problem still exists after you have
replaced all the chips related to the problem, go to the next
step listed in the answer box (where you left off) on the
troubleshooting flowchart.

Symptom Location Defective Chip Type
1. Motor runs, but Al 3469
LED is off B4 741,832
B5 741807
Won't boot
2. Motor and LED Bl CA3141
are on B3 7418125
Al MC3469
Cl MC3470
Won't boot B2 741833
B5S 7407
C3 741874
c4 74LS02
o Cé6 ULN2068
Cc7 ULN2068
3. Drive reads Al MC3469
but does not Bl CA3141
write B2 741833
B3 741,8125
CS 74C86
BS 7407
4, Drive writes Al MC3469

when diskettes
are write protected

o o o T o v P S T S e =Y = S P S Y NS S b e m aum AP o TS S s T M T ey F ey oS WP M S Ev S S T S wee My T T mim et e g e M

5. Data on disk is Al Capacitor C29
damaged when using Bl Capacitor C30
“Open Apple-CTL-Reset" (remove both,
for rebooting, or when do not replace)

using software with
certain copyright
protection schemes.

AND: Unit passes DAP.
AND: Analog board PN is
676-[]101 or 676-[]1102.

4+ 5+ -+ -+ 3 1 3 - 2 22— R 222 - 2 2 2 2 1
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DuoDisk Technical Procedures
Section 4

Illustrated Parts List

The figures and lists below include all piece parts that can
be purchased separately from Apple for the DuoDisk, along with
their part numbers. These are the only parts available from
Apple. Refer to your Apple Service Programs manual for
prices.

Contents:

Illustrated Parts List.....0.....0'........I.Q......‘.... 4.1
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DUODISK

Item

OodoOU b W

DuoDisk

(Figure 1)
Part No.

400-1604
805-5002
676-5101
805-5000
805-5001
676-5103
415-1410
590-0114
825-0548

Description

Screw, 6-32x1/4

Shield, Top, Drive 2

Subassembly, Bottom Cover

Shield, DuoDisk

Shield, Top, Drive 1

Top Cover Assembly

Screw, M3.5x6x10MM. PN

Duodisk Cable

Label, Drive #, Uni/DuoDisk “
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UniDisk Technical Procedures
Section 4

Illustrated Parts List

The figures and lists below include all piece parts that can
be purchased separately from Apple for the Unidisk, along with
their part numbers. These are the only parts available from

Apple. Refer to your Apple Service Programs manual for
prices.

Contents:

Illustrated Parts List....’l.......‘...................... 4.1
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UNIDISK

Item

OCoOoO~JoOUndWN -

UniDisk

Part No.

400-3604
661-0287
970-1258
805-0890
590-0140
870-0023
400-1604
860-0242
860-0053
675-5101

661-72128
U815-0064

590-0327
675-5103
805-0891
825-0548

Description

Screw, 6-32x 1/4, Pozi-Dr. Flt,
Analog Card, UniDisk

Sub-bezel Uni/DuoDisk

Shield, Bottom

Assembly, Cable, LED, D1

Spring

Screw, 6-32x 1/4

washer, M3.5x 4.0 I.D. x 7.0 0.D.
Washer, Split Lock Metric, 3.5m
Subassembly Bottom Cover
Uni/DuoDisk Disk Mech Assembly
Load Button

Assembly, Cable Drive to CPU
Top Case Assembly

Shield, Top

Label, Drive #, Uni/DuoDisk
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DOT MATRIX PRINTER (Figure 1)

Item Part No. Description
1 970-0008 Knob, Platen
2 699-0092 Print Head Assembly
3 970-0007 PCB Front Panel w/harness
4 970-0080 Wire Carriage Drive
5 699-0093 Carriage Drive Motor, Complete
6 970-0009 Lever, Paper Release
7 740-0101 Fuse, 2 Amp, 3AG

DOT MATRIX PRINTER (Figure 2)

1 970-0011 Switch, AC Line (115V)
2 699-0095 Transformer/Switch Assembly

DOT MATRIX PRINTER (Figure 3)

1 740-0022 Fuse, 5 Amp
2 740-0021 Fuse, 3 Amp
3 661-75091 DMP CPU Card

Dot Matrix Printer rev. July 1985 page 5.2
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MACINTOSH OFFICE (APPLETALK)
TECHNICAL PROCEDURES

SECTION 1

Macintosh Office Troubleshooting

Contents:

Introduction...‘............."...l.000000000000000103
Draw a Node Location Diagramesscccccccoccocsssscsssecled
Perform the Troubleshooting Procedur€eccececececsccsecle?
ONE NODE FlOWChartooooooooooooooo-ooooooooooooo‘ooololo
TWO OR MORE BUT NOT ALL Flowchart.ecececececcsececcccselel2
ALL NODES Flowchart.......'....I...................1.18
FIRST NODE Flowchart.........‘.....Q.'..l.l..l...l.llzz
RARE CASE FlowCharteececessecsecsccscccscscscscscscsscel b
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- MACINTOSH OFFICE TROUBLESHOOTING GUIDE

To Troubleshoot Yo‘ur Macintosh Office: |

Collect the Following ltems:

Applelaik Installation Guide

LaserWiriter (Owner's) Manual

2 Known Good LaserWriter Test Disks
AppleTalk ™ Personal Network Components

Familiarize Yourself With AppleTalk Components.

~
Refer to the Appendix to make sure you can identify the

AppleTalk Personal Network components.

Draw a Node Location Diagram.

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

If you don 't have an accurate diagram, umn
the page and follow the directions.

If you already have an up fo date diagram,
then go to @ "Perform the Troubleshooting Procedure”.
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NODE LOCATION DIAGRAM

GOES 70 2 GOES T0 1 GOES 10 1
GOES T0 3 GOES 10 2 GOES TO LW

m)

| =]
I

DAVID FRED '
2 1 LASERWRITER

GOES TO LW

l GOES 70 1B

=
—
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@ Draw a Node Location Diagram. (continued)

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

A Node Location Diagrarm 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 diagram.
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 (D) "Perform the Troubleshooting Procedure”.
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Perform the Troubleshooting Procedure.

~

IMPORTANT: 1. vou need to know that:

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

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

2. Troubleshooting may interfere with the customers
use of the network — so, if possible, perform this
procedure when there is little or no activity (for
example, at lunch time or after work).

3. 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.

Find the Proper Flowchart.

Macintosh Office 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.

= Onthe 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
closed loop (circular network).

* Not terminating the network cable into a connection box
(dangling cable).
» Starting up an AppleTalk device before connecting it to
the network.
If you have problems with a recently installed network, refer
to the Troubleshooting section in the Agple/alk installation
Gurae.

SYMPITOM-

Only One Node Has Problems Printing to the LaserWriter.

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

o~ SYMPT OM

Two or More, But Not All Nodes Have Problems Printing
to 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 on the Network Have Problems Printing to

the LaserWriter.

This problem condition is usually a result of:

*» A malfunctioning LaserWriter printer OR

* An Improperly terminated network cable (broken or
not terminated into a connection box) OR

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

Go to the ALL NODES flowchart.
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| ONE NODE |

@D

1. CHECK THAT THE NETWORK CABLES ARE FIRMLY
INSERTED INTO THE BAD NODE'S CONNECTOR MODULE.

2.a. IF THE COMPUTER IS A MACINTOSH:

(1) CHECK THAT THE CABLE FROM THE APPLETALK
CONNECTOR IS FIRMLY INSERTED
INTO THE PRINTER PORT.

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

(1) CHECK THAT THE APPLETALK CONNECTCR
IS FIRMLY INSERTED INTO PORT 6.

(2) START UP MACMORKS.
(3) INSERT THE LASERWRITER TEST DISK.

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

b. IF THE CYPUTER IS A WACINTOSH AL:

@2

st pRINT ok 3~ N

ot ) N R (N Pe—
¥ THE LASERURITER TEST DISK IS A KNOWN
X GOOD PRECONFIGURED PROGRAH WHICH
© ELININATES DISK CONFIGURATION AS A
POSSIBLE PROBLEN

e AT B L TS S 0e e e et NPT

e ocs 4 ~~'r:\<<-<-.~~ 0 " " E " T 2WWW
PRINTING PROBLEMS CAN BE INDICATED BY

1«ﬁxnr«waw¥

§ A SYSTEM ERROR MESSAGE, CONSTANTLY RUNNING
§.DISK DRIVE, SYSTEN HANG, ETC.

ARV PR

gommnoomsensC O MM ENT 3
: IF THE NODE PRINTS CORRECTLY WITH THE
 TEST DISK, THE HARDWARE MUST BE OK.
 THE CONFIGURATION OF THE ORIGINAL DISK
& SHOULD NOW BE CHECKED SINCE IT MAY HAVE
_ BEEN THE CAUSE OF THE PROBLEN.

REPLACE THE APPLETALK CONNECTOR

(SEE COMMENT 2)

REFER TO THE LASERWRITER OWNER'S
MANUAL TO CHECK THE CONFIGURATION
OF THE APPLICATION DISK USED WHEN
THE PROBLEM WAS ENCOUNTERED

(SEE COMMENT 3).

l

THEN RETRY THE PRINT.

N | REPLACE THE NODE'S
COMPUTER. REFER TO

THE APPROPRIATE LEVEL 1
TECHNICAL PROCEDURE

Y T0 REPAIR THE CONPUTER.

JEST PRINT OK ?
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Explanation for the ONE NODE Flowchart

S

This procedure should be performed if only one user
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.

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.

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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@1 (TWO OR MORE BUT

@)

NOT ALL sHeeT 1

MAKE A LIST OF EVERY NODE THAT WILL NOT PRINT TO THE
LASERWRITER. THEN PERFORM THE PROCEDURE ON THIS SHEET
FOR EVERY “BAD NODE" ON THE LIST (SEE COMMENT 1).

®

o

1. CHECK THAT THE NETWORK CABLES ARE FIRMLY
INSERTED INTO THE BAD NODE'S CONNECTOR MODULE.

2.a. IF THE COMPUTER IS A MACINTOSH:

(1) CHECK THAT THE CABLE FRONM THE APPLETALK
CONNECTOR IS FIRMLY INSERTED
INTO THE PRINTER PORT.

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

b. IF THE COMPUTER IS A WACINTUSH AL:

(1) CHECK THAT THE APPLETALK CONNECTOR
IS FIRMLY INSERTED INTO PORT B.

(2) START UP MACWORKS.
(3) INSERT THE LASERWRITER TEST DISKETTE.

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

TEST PRINT OK ?
(SEE CONMENT 3)

ELININATE THE NODE FROM 23

THE "BAD NODE" LIST.

IS THIS
THE FIRST TRY
AT PRINTING WITH THE
TEST DISK ?

HAS THE

ABOVE PROCEDURE BEEN

PERFORMED ON ALL
BAD NODES ?

s 0 M HENT 1 \\\

| THE PURPOSE OF THIS PROCEDURE
¢ 1S 10 ELININATE DUPLICATE :
£ ADDRESSES AS POSSIOLE PROSLEMS. 2

—— N NN G —

? THE LASERMRITER TEST DISK IS A KNOHN !
© GOOD PRECONFIGURED PROGRAM WHICH

& ELININATES DISK CONFIGURATION AS A &
” PUSSIBLE PBOBLEH f

........

#PRINTING PROBLEMS CAN BE INDICATED BY &
- A SYSTEN ERROR NESSAGE. CONSTANTLY RUNNING §
| DISK DAIVE, SYSTEN HakG, ETC. |

RETRY THE PRINT
WITH THE OTHER

MACWRITE TEST \
pisk 10 EnsuRe o B
THAT THE TEST

DISK WAS NOT
THE PROBLEM.

PERFORM THE ABOVE

PROCEDURE ON THE
Next 8o nooeE on (A

THE LIST. ~

ABOVE gggczgﬁﬁf BEEN N | PERFORH THE daove !
PROCEDURE ON THE —b@
P R DES 7 NEXT BAD NODE ON
THE LIST.
.! HAVE ALL N
BAD NODES BEEN DELETED »
FROM THE LIST ?
v
GO TO “TwWO OR MORE
BUT NOT ALL" sHeeT 2
~
Macintosh Office Troubleshooting rev. Jan 85 page 1.12




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 involved. In 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.

When the node finds an unused address it will claim
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).

Macintosh Office Troubleshooting rev. Jan 85 page 1.15



( TWO OR MORE
BUT NOT ALL

| SHEET 2 (SEE COMMENT)

!

FIND THE "BAD NODES" ON THE NODE
LOCATION DIAGRAM YOU DREW AT THE
BEGINNING OF THIS PROCEDURE.

IS THERE
A CONTINUOUS SEQUENCE
OF BAD NODES FROM ONE OF THE
ENDS OF THE NETWORK
CABLE?

PERFORN THE FOLLOWING PROCEDURE ON
THE BAD NODE CLOSEST TO THE PRINTER.

'

REPLACE THE APPLETALK
CONNECTOR ON THE NODE.
THEN RELOAD THE LASERWRITER
TEST DISK AND TRY TO PRINT
THE LASERWRITER TEST DOCUMENT.

TEST PRINT 0K?

osmmaeeC O MW EN T sessommmonms
& THIS USUALLY OCCURS BECAUSE

Z SOME ONE HAS ACCIDENTLY PULLED :
THE CABLE FROM A CONNECTOR NODULE AND §
TERMINATED THE BUS IN THE WRONG /

LOCATION.

YA A 0 S B A R I N R B N R KA RAR IR

PERFORM THE “ONE NODE" GO TO

FLOMCHART PROCEDURE ON
EACH OF THE "BAD NODES". “ONE NODE"

REPLACE THE APPLETALK CABLE
BETWEEN THE BAD NODE AND THE
NEXT NODE ON THE PRINTER SIDE,
THEN RELOAD THE LASERWRITER
TEST DISK AND TRY TO PRINT
THE LASERWRITER TEST DOCUMENT.

REPLACE THE NODE'S COMPUTER
N THEN RELOAD THE LASERWRITER
TEST DISK AND PRINT THE

LASERWRITER TEST DOCUNENT.

1

EXIT
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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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ALL NODES

SHEET 1

%)

1. TURN OFF THE LASERWRITER, THEN TURN IT
ON AND #4977 FOR A TEST PRINT.

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

3. CONFIRM THAT THE PRINTOUT IS CLEAR AND
THAT THE “COMMUNICATIONS INDICATOR™ IS

"APPLETALK" AS SHOWN IN THE DIAGRAM.
(SEE COMMENT 1)

e G O MM E N T 1 S e s ainian,

© IF THE PRINTER IS DONN, THE WHOLE NET WILL APPEAR T0 BE §
g WALFUNCTIONING. A PRINT FUNCTION PROBLEW NIGHT CAUSE é

* THIS SYNPTOM. THIS STEP IS MEANT TO PROVE WHETHER
¢ OR NOT THE PRINT FUNCTIONS ON THE PRINTER ARE OK.

oG O MM ENT 2 sovmemns

ﬁ av olscouuzcrxua THE REST OF THE BUS FRDH THE NODE
é CLOSEST TO THE PRINTER,YOU ELIMINATE ANY EFFECTS

A FAULTY BUS MIGHT HAVE ON CONNUNICATIONS BETWEEN THE
¥ FIRST NODE AND THE PRINTER.
IF YOU CAN NOW PRINT FROM THE FIRST NODE, THE
PRINTER'S COMMUNICATIONS FUNCTION MUST BE OK.

B S SSS L OL S SERSOSISIRss

%rawaaa«ﬂsastwa«ﬁw&aﬁz

TEST PRINT 0K?
Y

GO TO THE "LASERWRITER
TROUBLESHOOTING
PROCEDURE".

STEPS 1 AND 2 ISOLATE THE LASERWRITER AND ONE

NODE FROM THE REST OF THE NETWORK (SEE COMMENT 2).

1.

IF THERE ARE NODES CONNECTED TO BOTH SIDES OF THE
PRINTER, THEN GO TO THE PRINTER: DISCONNECT THE

NODES ON ONE SIDE AND LEAVE THE OTHER SIDE CONNECTED.

FIND THE FIRST NODE NOW CONNECTED T0 THE PRINTER.
FIND THE NODE'S APPLETALK CONNECTOR. UNPLUG THE

NETWORK CABLE FROM THE NODE'S APPLETALK CONNECTOR
WHICH LEADS AWAY FROM THE PRINTER.

LEAVE THE CABLE GOING TO THE PRINTER

CONNECTED (SEE FIGURE 2 ON PAGE 21).

. CHECK THAT THE NETWORK CABLE PLUG IS FIRMLY

INSERTED INTO THE NODE'S CONNECTOR MODULE.

.a. IF THE CO¥PUTER IS A MACINTOSH:

(1) CHECK THAT THE CABLE FROM THE APPLETALK
CONNECTOR IS FIRMLY INSERTED
INTO THE PRINTER PORT.

dmnnewiC O MM EN T 3sommmenson,

g THE LASERWRITER TEST DISK IS A KNOWN
GOOD PRECONFIGURED PROGRAM WHICH
ELININATES DISK CONFIGURATION AS A

'i POSSIBLE PROBLEM.
R N e e

ma#wm%ﬁﬂﬁw

grvmsiamiesaiC O BN E N T 4ossmemmssiniog,
v PRINTING PROBLEMS CAN BE INDICATED BY

s
¥ A SYSTEM ERROR MESSAGE, CONSTANTLY RUNNING i
 DISK DRIVE, SYSTEM HANG, ETC. ;

R R A A R A R A PR AR R SRR R

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

b. IF THE COMPUTER 1S A MACINTOSH AL:

(1) CHECK THAT THE APPLETALK CONNECTOR
IS FIRMLY INSERTED INTO PORT B.
(2) START UP MACHORKS.

(3) INSERT THE LASERWRITER TEST DISK.

3. PRINT THE LASERWRITER TEST DOCUMENT FROM THE TEST
DISK (SEE COMHENTS 3 AND 4).

N 1] (1]
TEST PRINT 0K 7 Al Ao -»(GD TO “FIRST NODE
(SEE COMMENT 4) LASERWRITER

TEST DISK T0O
ENSURE THAT THE
TEST DISK WAS NOT
THE CAUSE OF THE

[GD TO "ALL NODESj PR,
SHEET 2
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Explanation for the ALL NODES Flowchart

G

Problems which cause all nodes on the network to
malfunction include:

* A LaserWriter malfunction.

* A communications problem between the LaserWriter and

G

FIGURE 1

®

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
COMMUNICATIONS
INDICATOR 1S
“APPLETALK" AS
SHOWN HERE.

Om

\ J

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 -
first node communication problem.

(Continued on the next page).
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ALL NODES
SHEET 2

swsseC O M M E N T somswseommmommense,

RECONNECT THE REST OF THE NETWORK TO
THE NODE JUST TESTED. THEN RETRY THE
TEST PRINT FROM THE SAME NGDE.

v

WITHOUT DISCONNECTING ANY NODES,
TRY THE TEST PRINT FROM EACH NODE
IN THE NETNORK, BEGINNING WITH
THE NODE NEXT CLOSEST TO THE
PRINTER AND MOVING OUT.

, | THE "RARE CASE" BRANCH OF THE FLOW- 1
© CHART SHOULD BE TAKEN IF THERE IS A 1
? NETWORK CABLE PROBLEN COMHON T0 ALL |

% TROUBLESHOOTING A PROBLEM SUCH :
% S THIS INVOLVES A LOT OF
. DISCONNECTING.

GO TO "RARE CASE" J

REPLACE THE APPLETALK
CONNECTOR MODULE ON
THE FAULTY NODE. THEN
RELOAD THE LASERWRITER
TEST DISK AND TRY TO
PRINT FROM IT.

JEST PRINT 0K ?

Y

REPLACE THE NODE'S
COMPUTER. REFER TO

THE APPROPRIATE LEVEL 1
TECHNICAL PROCEDURE

TO REPAIR THE COMPUTER.
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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
LEADING TO THE
UNPLUG THE CONNECTOR WHICH PRINTER CONNECTED.
LEADS AWAY FROM THE PRINTER.

Eé
Eﬁ‘/z%‘s
. —

Figure 2 is referred to by Sheet 1 of the ALL NODES
flowchart.

NODE 7O
BE TESTED

=T

FIGURE 2
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FIRST NODE

SHEET 1

l

REPLACE THE APPLETALK
CONNECTOR ON THE LASERWRITER.
RELOAD THE LASERWRITER TEST
DISK FROM THE NODE CLOSEST
TO THE PRINTER AND TRY

TO PRINT.

TEST PRINT 0K ?

REPLACE THE APPLETALK
CONNECTOR ON THE FIRST
NODE. THEN RELOAD THE
LASERWRITER TEST DISK
AND TRY TO PRINT.

GO TO “FIRST NODE"
TEST PRINT 0K ? SHEET 2 J

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

This procedure should be used if the communications
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

> L blank.q

REPLACE THE APPLETALK

CABLE BETWEEN THE

PRINTER AND THE FIRST

NODE: RELOAD THE LASERWRITER
TEST DISK AND TRY TO PRINT.

gommenC O MM E N T
% THE PRINTER PCB :
SHOULD BE THE LAST

ITEN YOU REPLACE BE-
¥ CAUSEITISNOTIN ¢
£ THE SPARES KIT.

REPLACE THE FIRST
NODE'S COMPUTER. THEN
RELOAD THE LASERWRITER
TEST DISK AND TRY

Y T0 PRINT.

JEST PRINT 0K ?

REPLACE THE APPLETALK
N PRINTED CIRCUIT BOARD
TEST PRINT 0K ? ON THE PRINTER. THEN
RELOAD THE LASERMRITER
Y TEST DISK AND TRY
T0 PRINT (SEE CONMENT).

v .

[GO TO "ALL NODES"
SHEET 2
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wxCOMMENT

: THE OBJECT HERE 1S TO ISOLATE EACH NODE FROM THE REST OF -
% THE NETWORK, BEGINNING WITH THE NODE CLOSEST TO THE PRINTER.

_ WHEN THE PROBLEM NODE OR BAD SECTION OF CABLE IS CONNECTED 7 )
% TO THE NETWORK THE FAILURE WILL OCCUR AND THE PROBLEN'S Y

% LOCATION WILL THEN BE KNOWN. %

il

T\:
egsands

RAHE CASE

SHEET 1

PEHFORH THE PROCEDUHE ON THIS PAGE ON EACH
NODE IN THE NETWORK, BEGINNING WITH THE NODE
CLOSEST TO THE PRINTER AND MOVING OUT.

® %

1. FOR THE FOLLOWING TEST, FIND THE CLOSEST NGDE TO THE PRINTER
THAT HAS NOT BEEN TESTED (SEE COMMENT).

2. LEAVE THE NODE YOU ARE TESTING CONNECTED TO THE SEGHENT OF THE
NETWORK THAT IS CONNECTED TO THE PRINTER. DISCONNECT THE CABLE
LEADING FROM THE NODE TO THE REMAINDER OF THE NETWORK.

3. PRINT THE LASERWRITER TEST DOCUMENT FROM THE NODE TO BE TESTED.

REPLACE THE APPLETALK
CONNECTOR ON THE NODE,
THEN RELOAD THE
LASERWRITER TEST DISK AND
Y TRY TO PRINT.

TEST PRINT 0K ?

REPLACE THE APPLETALK CABLE ™\
N BETWEEN THE BAD NODE AND
THE NEXT NODE ON THE PRINTER -
SIDE, THEN RELOAD THE

LASERMRITER TEST DISK AND
Y TRY TO PRINT.

TEST PRINT OK ?

GO TO
“RARE CASE"
SHEET 2

TEST PRINT 0K ?

PERFORM THE

N ABOVE PROCEDURE
ON THE NODE —@
NEXT CLOSEST TO

THE PRINTER.
(SEE COMHENT)

TRIED ALL
NODES ON THE

NETWORK ?

 J

(n IS A SOFTWARE PROBLEH.) GO TO “"ALL NODES"
SHEET 2

~
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Explanation for the RARE CASE Flowchart

(:::) This procedure should be performed if the
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.

4@==DANGLING CABLE

N
N

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. 1In 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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SHEET 2

l

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

(RARE CASEJ

IT IS A SOFTWARE PROBLEH)

v

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

APPENDIX
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WHAT 1S THE APPLETALK PERSONAL NETWORK?

The AppleTalk Personal Network allows any Macintosh, or
Macintosh XL user to share the use of a single LaserWriter
Printer. 1In 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.

WORK STATIONS SERVERS

F—ﬂ OTHER
HARD DISK |pn1meaD PERIPHERALS

FILE PRINT
SERVER SEMER

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

1£ NETWORK 1
CONNECTOR CABLE

\ ‘
(| - 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.

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

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. It also provides a common electrical ground
for all of the nodes.

The third pin on the network cable plug connects the

cable shield (the network ground) through each AppleTalk
connector to the ground lines of the attached devices.
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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).

BDX‘l
APPLETALK CONNECTOR ’ ' [ e~ps
' (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
point 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

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 before 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.
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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

To Shieid

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 transformer 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.

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.
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NOTE: The AppleTalk bus conforms to the electrical
interface specifications defined in the Electronic
Industries Association's RS-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).

| {W;ﬂj CONNECTOR BOX
= | WITH CABLE IN
SOURCE BOTH SOCKETS
e _—

NOTE: THE DIRECTION OF CURRENT
CAN REVERSE AT UP TC
230.4 THOUSAND TIMES A
SECOND.

(2) cCable 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).

N
L | CONNECTOR BOX
i WITH AN
; 1 EMPTY SOCKET

RESISTOR
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Vi The AppleTalk Network Bus circuit is like the circuit in a

- flashlight.
FLASHLIGHT CIRCUIT FLASHLIGHT CIRCUIT
WITH ONE BULB WITH TWO BULBS
nEzaTIE NEGATIVE

TERMINAL

POSITIVE POSITIVE
TERMINAL 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. 1In 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. 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
o~ 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

7 s [

Sesistor Besistas
e REMRi® | Connection vae o r g
Box
h {{
Connection Trastermer  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.

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

{

E—{¥"]

N
A

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).

[E=——r

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.

WITHOUT THE TERHINATING RESISTOR FROM DANGLING CABLE

A CONNECTION BOX, THERE IS NO WAY FOR
THE MESSAGE
SIGNAL TO

GET FROH THE
SOURCE WIRE

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.

Macintosh Office Troubleshooting rev. Jan 85 page A.ll



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

I
TRANSMIT %
NOOE %
il
% anll W
-1 mrce
RETURN
Connection Connection trestems Connection
Box Box Box

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

3 SN
“V

O
4

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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ILJ- THE READY/WAIT INDICATOR DOES NOT STOP FLASHING

Step Check Result Action
1 Does the rear (I/O) connector plate’ .. YES ».«-, . . Replace the LaserWriter I/O board.
test light come on? ' :
NO Replace the DC Controller PCB.

ILK- THE READY/WAIT INDICATOR DOES NOT LIGHT

Step Check Result Action
1 Do any of the other LEDs light YES If the PAPER.OUT indicator is lit, put " **
steadily? paper in the cassette. If the JAM '
. indicator is lit, find and remove the :
paper jam.
2 Have all the LEDs on the display YES Go to "ALL LEDs ON THE DISPLAY ~ ......
* gone out? PANEL DO NOT LIGHT". Isthe - .- .
problem solved? If not, goonto the T ' i
next step.-
3 Does the READY/WAIT indicator - YES --Replace the DG Controller PCB.
light steadily when the circuit between ow -
J201-2 and J208-6(GND) on the DC
Controller PCB is shorted? NO Check J201 on the DC Controller PCB
- and TB18 on the display PCB for good
contact. If contact is good check
whether +5VDC is supplied

between TB18 and J208-6(GND) on the
DC Controller PCB. If so replace the
display PCB. If npt go to "THERE IS

i NO POWBR“ W
4 Does the rear (I/O) connector platé"s' R YES S Replace the LaserWnter /0 board
test light come on?
ILL- PRINTING DOES NOT START WHEN A FILE IS SENT TO THE b
PRINTER e
Step Check Result Action
1 Is protocol selector switch on backof NO .. Set switch to correct posigdn.
printer set correctly?
. L i " b *
2 Is appropriate network software and NO © - Install the correct software. | , ... = °
printer software installed on the ; o L Ctes N
application disk? S i e <
3 Is the Macintosh defective? (Run YES . Repair the defective Macintosh.
MacTest.) : oo '
4 Is there a network problem? (Run YES Refer to Macintosh Office L - » #
test disk supplied with laser printer.) .. - . troubleshooting. ' R

1
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ILM- READY/WAIT INDICATOR COMES ON BUT NO TEST PRINT IS
PRODUCED

Step Check Result Action

1 Is green "TEST" LED on rear (I/0) YES Replace LaserWriter I/O board.
connector plate blinking?

2 Are major subassemblies YES Go to "THERE IS NO POWER"

not receiving power or is circuit
breaker CB1 blown?

III- PAPER JAMS

Paper in the printer passes through four main areas: (1) manual feed area; (2) cassette feed area;
(3) separation/feed area; and (4) fuser/delivery area. Frequent jams in any area indicate that the area
should be checked and repaired or cleaned and lubricated.

IIILA- MANUAL FEED UNIT

Step Check Result Action
1 Is approved print paper being used? NO Use approved paper (16-21 Lb. standard
photocopier paper)
2 Is the paper wrinkled or curled? YES Repléce the paper and make sure that the
paper is stored correctly. Instruct the user.
3 Does the paper detection armon the  NO Adjust the arm motion until it is smooth.
Registration Shutter Assembly move
smoothly?
4 Is the lower feed roller dirty? YES Clean with alcohol.
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IILB- CASSETTE PICKUP ASSEMBLY
Step . Check Result Action

1 Is the internal cassette loaded with YES Remove the excess paper
more than 10mm of paper?

2 Is approved print paper being used? NO Use approved paper (16-21 Lb. standard
photocopier paper).
3 Is the paper wrinkled or curled? YES Replace the paper and make sure that the
paper is stored correctly.
4 Is the cassette installed properly NO Install the cassette properly.
in the printer?
5 Are any of the feed rollers YES Clean with a damp cloth, then with a dry
on the assembly dirty? cloth.
6 Are any of the pickup rollers YES Clean rollers with alcohol.
on the assembly dirty?

III.C- SEPARATION/FEEDER UNIT

Step Check Result Action

1 Is the separation belt damaged YES Replace the separation belt.

or twisted?

2 Is the separation belt inside out? YES Reinstall correctly. The notched side of the
belt should be facing away from the /O
connector plate.

3 Is any roller dirty or worn? YES Clean dirty rollers as necessary. Replace
separation/feeder unit if rollers are badly
wom.

4 Are the feeder rollers behind the YES Clean with alcohol if dirty.

Transfer Corona Assembly dirty?
5 Is the guide wire on the Transfer YES Restring the guide wire.
Corona Assembly broken?
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START-UP REPAIR PROCEDURES AND ERROR TONES

NOTE: Prior to diagnosing any problems in this section you should remove
any expansion cards or other attachments from your Lisa and then push the
reset button on the back. If the problem still occurs then proceed to the
trouble shooting chart shown below. If the problem disappears then
replace the cards or attachments one at a time re-starting the system
after each replacement. When the problem occurs again the last module
replaced is the module causing it.

SYMPTOM PROBABLE FAILURE
Incorrect or no video, no "clicks" - CPU
and no error tomes. - I/0
; - Go to Video
Repair Procedures
- Motherboard
No "clicks'" and the display : - Speaker connections
indicates that the Kernel Test = L/0
found no problems. - Speaker
Blank screen and start—up "clicks." - Video Repair
Procedures
Error tones with incorrect or no
video.
Lo CPU
Memory 1
Memory 2
Lo,Lo Memory 2
Lo; Bi Card Cage (can swap out
boards)
Lo, Lo, Hi CPU
Lo, Hi, Lo I/0
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SYMPTOM

PROBABLE FAILURE

Lo, Hi, Hi

Rev. 5/17/83

Page 11 of 51

Memory 1

Keyboard or Mouse
disconnected
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START-UP ERROR ICONS

Swap out the module indicated by the Icon. If that is not successful
swap out the subsequent modules listed here or look up the message
code number in Start-up Error Codes.

ICON MODULE AND OTHER POSSIBLE
REPLACEMENTS

7 - CPU

.[\ - I/0
'vg;«
" . Frd - Memory
S j? 1%97/
%l CEd
AX W\,
’Elfiul‘i\k{?1 -. ",'/m !\%
T4 Q; \\"} DS
- Keyboard
\ / - I/O
B\ - Cable from motherboard to
EEENGTETH softswitch/keyboard assembly

ﬁgyu\%; - Motherboard

'Tgkdéf - Check Profile w'th LisaTest.
_‘_\G If unsuccessful:

-z§\ - Replace profile

R N\ - Replace I/0

- Replace Motherboard
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ICON MODULE AND OTHER POSSIBLE
: REPLACEMENTS

- Reseat Expansion Card

R\ vl
‘eri’ - Try card in other slot
Lﬁq - Swap in new card
N '
- e "'
\\‘?IW.{.;

- Bad diskette

— If other drive works replace:
= Drive

Cable
- I/0
- Motherboard

= If other drive fails try back-

up diskette

- If still fails then replace:
- 1/0
- Cable
= Drive

- Insert diskette
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APPENDIX D
START-UP  ERROR CODES

NUMBER PROBLEM | FIX
22 . Unable to clamp diskette Refer to start-up
error messages for
"bad diskette icon"
23 Unable to read diskette " "
25 Unable to unclamp diskette " "
38 No boot file on diskette " "
|
39 Disk controller timeout ; 1. Replace 1/0 board
2. Replace CPU board
3. Replace Motherboard
40 . MMU Replace CPU board
41 CPU selection logic Replace CPU board
42 Video circuitry Replace CPU board
43 Parity circuitry 1. Replace CPU board
2. Replace Memory board 1
3. Replace Memory board 2
4. Replace Motherboard
44 NMI error 1. Replace CPU board
' ' 2. Replace I/0 board
3. Replace Motherboard
45 BUS error l. Replace I/0 board
2. Replace CPU board
3. Replace Motherboard
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NUMBER PROBLEM FIX
46 Address error 1. Replace CPU board
2. Replace Memory board 1
3. Replace Memory board 2
47 Exception 1. Replace CPU board
2. Replace Motherboard
48 Illegal instruction l. Replace CPU board
2. Replace Memory board 1
3. Replace Memory board 2
49 1010 or 1111 trap 1. Replace CPU board
2. Replace Memory board 1
3. Replace Memory board 2
50 COPs VIA 1. Replace 1/0 board
2. Replace CPU. board
3. Replace Motherboard
51 Parallel port VIA 1. Replace I/0 board
2, Replace CPU board
3. Replace Motherboard
52 1/0 board COPs Replace I/0 board
53 Keyboard COPs 1. Replace Keyboard
2. Replace I/0 board
3. Replace Keyboard cable
4, Replace Motherboard
54 Clock error Replace I/0 board
55 RS232 port A Replace I/0 board
56 RS232 port B Replace 1/0 board
s/17/82 Parn 18 ~AF R L I N e T DA
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VIDEO REPATR PROCEDURES

WARNING: If you have never been taught how to adjust and replace the Lisa
video modules do not attempt to do video repairs.

If you do not remember how to make one of th: following video adjustments or
replacements refer to the Video Adjustments job aid.

If the proposed procedures do not work see second note at the end of the

table.

SYMPTOM

FIX

A sizzling noise coming from LISA

Adjust brightness
Adjust contrast
Replace power supply
Replace videoboard
Replace flyback

Power supply trips (turns off & on)

Adjust brightness
Adjust contrast
Replace power supply
Replace videoboard
Replace flyback

Blank screen and the CRT filament
is NOT on when the LISA power is on

Check connections *

Adjust brightness & contrast
Replace videoboard

Replace CPU board

Replace I/0 board

Replace power supply
Replace flyback

Replace CRT

Replace motherboard

Blank screen and the CRT filament
IS on when LISA power is on

Check connections *

Adjust contrast to middle range
Replace power supply

Replace videoboard

Replace CRT

Replace flyback

Replace CPU board

Replace motherboard

* See notes at the end of this table.
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NUMBER

- PROBLEM

FIX

57

Disk controller

1. Replace I/0 board

2. Replace Disk Drive

3. Replace Disk Drive cables
4. Replace CPU board

5. Replace Motherboard

58

I/0 board access

1. Replace 1/0 board
2. Replace CPU board
3. Replace Motherboard

59

I1/0 board COPs code

Replace I/0 board

60

1/0 or Keyboard error

1. Replace Keyboard

2. Replace I/0 board

3. Replace Keyboard cable
4. Replace Motherboard

70

71

Memory data
or
Memory parity

Replace the Memory board
specified by the icon
displayed.

75

Boot failure

Refer to start-up error
messages for the icon
shown

80-85

Profile errors

Refer to start-up error
messages for "bad profile
icon"

90-93

Expansion card error

Refer to start-up error
messages for "bad
expansion card icon

™ mee ce/vT 100



SYMPTOM . FIX

Picture locked in wrong vertical Replace videoboard
position (i.e., picture begins in Check connections *
the middle of the screeu) Adjust yoke

Replace CRT

Small picture on CRT Adjust height & width
Adjust brightness & contrast
Replace videoboard

Replace flyback

Unable to adjust height with video Replace videoboard
pot Replace CPU board
Replace I/0 board
Replace CRT
Replace motherboard

Unable to adjust width Replace videoboard
Replace CRT

Replace CPU board
Replace I/0 board

Only a horizontal line on screen Adjust brightness & contrast
Replace videoboard
Replace flyback

Unable to adjust horizontal phase Replace videoboard
Replace CPU board
Replace 1/0 board
Replace CRT
Replace flyback
Replace motherboard

Unable to adjust vertical linearity Replace videoboard
Replace CPU board
Replace I/0 board
Replace CRT board
Replace motherboard

* See notes at the end of this table.
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SYMPTOM

FIX

CRT too bright or too dim

Power LISA off & on again.

Adjust brightness & contrast pots
(Do not adjust contrast via
software until the brightness

and contrast are adjusted.)

Unable to adjust brightness

Replace power supply
Replace videoboard
Replace CRT

Replace flyback
Replace CPU board

Unable to adjust contrast on the
videoboard

Replace videoboard
Check the connections *
Replace CRT

Replace flyback
Replace CPU board
Replace power supply

Unable to adjust contrast by the
software

Replace CPU board
Replace I/0 board
Check keyboard with
keyboard diagnostics
Replace videoboard
Replace motherboard

Blurred screen

Adjust focus

Unable to adjust focus

Replace power supply
Replace videoboard
Replace CRT

Check connections
Replace flyback

Rolling screen

Adjust vertical hold

Unable to adjust vertical hold
(Picture keeps flipping or will
not flip at all)

Replace videoboard
Replace CPU board
Replace I/0 board
Replace motherboard

* See notes at the end of this table.
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SYMPTOM

FIX

Scalloped picture

Adjust video controls

Replace videoboard

Replace flyback
Make magnetic adjustments

Image on CRT not centered or not
straight

Adjust yoke controls and
magnets

Bad deflection

Replace videoboard
Replace CRT

No horizontal stability
(out of phase)

Replace videoboard
Replace CPU board
Replace I/0 board
Replace CRT

Double images

Replace CPU board
Check connections

Inverse video

Replace CPU board

No video content

Replace CPU board
Replace I/0 board
Replace videoboard
Check conmections

Smeared screen

Replace CPU board
Replace I/0 board
Replace videoboard
Check connections

Burns on screen

Replace CRT and turn down
contrast, brightness, and
software

Notes will be found on following page.
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