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Supplementary Materials for Macintosh Office Service 

1. The following videotapes are available to supplement the 
instructions in this binder: 

LaserWriter Introductory Technical Procedures (included in 
MacintoshTM Office Support Kit) (P/N 075-0052) 

LaserWriter Printer Pedestal Take-Apart (P/N 075-0054) 

LaserWriter Printer Theory of Operations, Part 1 (P/N 075-0060) 
Part 2 (P/N 075-0061) 

LaserWriter Printer Troubleshooting (P/N 075-0070) 

2. Besides this binder, you will need the following printed 
reference materials to service a Macintosh Office: 

Macintosh Office Quick Reference Guides 

AppleTalkrM Reference Guide: Cabling 
the Multiroom Office 

(P/N 072-0169) 

(P/N 072-0172) 
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GENERAL INTRODUCTION: THIS MANUAL 

The service procedu res contained in this manual cover Level I 
troubleshooting and repa irs f or the Applee LaserWr iter 
Printer . Several of the p r ocedures are demonstrated in the 
videotape LaserWrite r Introductory Service Procedures , which 
is included in the Lase rwrite r Support Kit . 

Ins tallation inst r uctions for the LaserWriter anrl the 
AppleTalkM Personal Network are g iven in the Maci ntos h Office 
Quic k Reference Gu ides. Familiarize yourse lf with those 
guides before us ing this ma nual . 

Also famili a rize yourself with the LaserWrite r user ' s ma nua l. 
It contains instructions o n use and operator- level 
maintenance of the prin ter which all service personnel shou l d 
be aware of . 

In this manua l, read section l , aasics, before doinq any work 
inside the printer . It expl ains how the printer works and 
gives diag r ams locating its major assemblies . It also 
explains the printer's test prints and status lights and 
gives specifications for printer use and maintenance . 

Sections 2 and 3 , Ta ke-Apart and Adj ustments , contain s tep
by- step instructions for replacement s and adjustments . 
Section 2 also contains important safety in formation and 
Electrostatic Discharge precautions that you neerl to know 
before working inside the printer . Don 't ignore these 
precaut i ons . The printer ' s l aser lig ht can damage your eyes 
seve r e ly unless you observe the safety precautions, a nd 
stat i c discharge can cause real problems with expensive 
printed circuit boards. 

section 4, Troubles hooti ng, contains a systematic II 
troubleshooting procedure a nd a complete set of 
troubleshooting tables . I n order to use t he Troubles hooting 
sectio n, yo u must know how to use a multimeter to meas ure 
voltages a nd resistances and to check e l ect rical con t inuity. 

Section 5, Preventive Ma inten a nce , covers cleaning and 
lubrication procedures that are recommended each time you 
service a LaserWr iter . 

Section 6 , the Illustrated Parts List, includes all piece 
parts that can be purchased separately from Apple for the 
LaserWr1ter . 

The Appendi x contains photos that are referred to th r oughou t 
the manual . A wiring diagram of the printer i s contained in 
the f lap at the back o f the binder . 
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Apple LaserWrite r Printer 
Technical Procedures 

sect i o n 1 - Basics 

Contents: 

l. A -
l.B -
l. C -
1. D -
1. E -
l. F -
l. G -
l.H -

Pa r ts of the Printer (d i agrams ) ..•. •• • .... • • .• .•. • 1.3 
Brief Theor y o f Operat i o n s •.....•....•.....• • • •. .• 1 .9 
Pr inter Spec i ficatio ns • . • .. . •••.•• • •.• • .. • .••.••. • 1.10 
Setup and Operat i on ..••. • • • ..•...•..........•..•.• 1.11 
Pe r formance Evaluation : The Printer Test Prin t s • • 1 . 1 3 
The Toner Cartridge . ••• • . . • ..... ....• . ...• •• ••• . •• 1.1 5 
Status Lights . • • .. . •.••. • ••.• • . • ••• • •• • •••• •.•••. • 1 . 17 
Whole Uni t Exchange: 

Packing and Shipping I nst r uct i ons .............. . 1. 19 
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l.A - PARTS OF THE PRINTER 

The figures o n the followi ng pages point out t he major 
assemblie s in the Lase r Writer printer. Hefer to these 
figures while reading sectio n l . B, Theory o f Operatio ns . 

FIGURE 1-1 
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FIGURE 1-2: CROSS SECTION OF THE PRINTER (FRONT VIEW) 

I. Left cover 14. Right panel 

2. Fan 15. Manual feed tray 

3. DC controller PCB 16. Lower manual pickup roller 

4. Display panel 17. Registration shutler 

5. Top cover 18. Feeder roller 

6. Ozone tilter 19. Transfer guide assembly 

7. Preconditioning exposure lamps 20. Transfer corona assembly 

8. Beam-to-drum mirror 21. Separation bell 

9. Photosensitive drum 22. Separation feeder unit 

10. LascrWritcr 110 board 23. Paper detection arm 

11. Scanner mirror 24. Fuser roller cleaner fell 

12. Scanner motor 25. Delivery roller 

13. Upper manual pickup roller 26. Print tray 
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LOCATIONS OF MAJOR ASSEMBLIES 

FIGURE 1-3 
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FIGURE 1-3: LOCATIONS OF MAJOR ASSEMBLY 

(Figure shows printer with LaserWriter JJO boar d rem oved) 

I. DC power supply/motor drive PCB 

2. Scanner unit 

3. Laser unit 

4. Pedestal 

5. Registration shutter assembly 

6. Transfer guide assembly 

7. Transfer corona assembly 

8. Feeder guide assembly 

9. Separation/feeder unit 

I 0. Preconditioning exposure and print counter assembly 

11. Paper cassette 

12. Fuser assembly 

13. DC controlle r PCB 

14. Varistor PCB 
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FIGURE 1-4 

I. High voltage power supply 

2. Power interlock assembly 

3. AC driver PCB 

4. Mounting connector plate 
("Rear (1/0) Connector Plate") 

5. Manual feed assembly 

6. Main motor assembly 
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l.B - BRIEF THEORY OF OPERATION 

The LaserWr i ter printer uses laser light , a sophisticated 
optical sys t e m, and a plastic powder called toner to produce 
its images. Using a dot ma t rix of 300 dots per inch (6.8 
million per page) , it can produce a variety of high- quality 
print fonts and graphics , either sepa r a tely o r o n the same 
page. Computer s can be connected to the printer ei ther 
through the AppleTalk network or through the RS232/422 port . 

The LaserWriter I /O board (see figures on preceding pages to 
i d entity parts)controls communica tions between the printer 
and external computers . It contains 1.5 megabytes of RAM and 
500 kil obytes of ROM , plus a 68000 microprocessor. During 
printing, when a document is sent to the printer from an 
attached computer, the I/O board receives a description of 
each page in a language called PostScriptN. (ASCII files ca n 
also be accepted , but th is discussion will be confi ned t o 
normal printi ng from a Macintosh.) It then con verts t he 
Postscript commands into a bit image which it stores i n RAM 
and then se nds to the printer ' s DC Contro ller board. The DC 
Controller board contro ls the opera t ion of the print 
mechanism and the lase r /scanner unit to produce the actual 
printed page. 

The semiconductor laser produce s a beam of infrared light 
wh ich is directed toward a rotating hexagonal mirror in the 
scanner unit . The scanner mirror reflects the beam across a 
revolving light - sensitive drum in the Toner Cartridge. As 
the drum rotates, the result is a raster scan, very much like 
that which forms the picture in a television set. 

The drum is gi ven a posi tive charge by the primary corona 
wire inside the toner cartridge. Wherever the l ight beam 
hits t he drum , it neutralizes thi s posit i ve charge o n a tiny 
"dot " o n the drum ' s surface . The pat t e rn of dots produced by 
the laser ' s beam forms the image . 

After being exposed to the laser scan, the drum rolls through 
the toner powder, whi c h is containe d in the same unit (the 
toner cartr idge) . The toner is positively charyed , so it 
avoids the pos itive ("white") areas of the drum surface, but 
is attracted to the neutral (slightly negative ) dots where 
the l aser beam has struck the urum. 

The drum, with i ts load of toner, then comes i n contact with 
the paper . At t hi s point, the paper is given a strong 
negative charge by the Transfer Corona Wire. This negative 
charge causes the toner to s tick to the paper . As the paper 
travels forward , it is s tripped off the drum by the 
separation belt . It then passes between two heated roller s 
in the Fuser Assembly, and the combination of heat a nd 
pressure fuses the tone r onto the paper permanently. 
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l . C - PRINTER SPECIFICATIONS 

Recommended Weights of Pape r 

Cassette feed: 16 - 21 lb. 

Manual feed : Si ngle- sided printi ng : 11 - 33 lb . 
Double - sided printing : 16- 33 lb . 

Cassette-Feed I n formation 

1 . Maximum paper l o ad : 0 . 4 inches 

2 . Load paper with curl-side up , as in an of fice 
photocopie r . Before l oading pape r, fan through the 
stack to ensure proper feeding . 

3 . Stor e paper in its package in a dry location . Do not 
open a package of paper until you are ready to use it . 

Manual-Feed I n formation 

1 . It is possible to use paper sizes from 4 " x 5 . 5 " to 
8 1/2 " x 14 " in manual feed ope ra tion. 

2 . Do not pull the pape r f r om the manual feed guide when 
the printer begi ns feeding paper . Pulling the paper out 
does not abort printing, and it can damage the printer . 

Double-sided printing 

Doubl e - sided printi ng i s possibl e if manual feed i s used for 
the second side . (At tempt ing to print on the second side of 
a pr inted page using cassette feed is likely to cause paper 
jams . ) Insert paper lengthwise a l ong the guide on the manua l 
feed tray , with the side to be printed facing up . 

Electrical Specifications 

Line vo l tage : 115 Vo lts + or - 10% ( Nor th American mod e l ) 
Li ne freque ncy : 60 Hz + or - 2 Hz . (North Amer ican model) 
Power consumption : 

Ope rating : Max . 690 Watts 
Standby : Typica l ave rage is 120 Watts 
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Environment 

1. Temperature : 50° F to 90 . 5° F. 

2 . Humidity : 20% to 80% relative humidity for op t imum 
performance . 

l.D - SETUP AND OPERATION 

Setup and o peration inst r uctions for the LaserWr i ter are 
give n in the Macintosh Office Quick Refe rence Gu i d es . They 
include the following topics : 

1 . Planning an AppleTalk network installation . 
2 . Setting up AppleTalk . 
3. LaserWrite r Components 
4. Setti ng Up the Laser Writer : includes i nstal li ng the 

toner ca rtridge and its cleaning pad, t he paper trays , 
and the paper cassette. 

5. Conn ecting devices to AppleTal k . 
b . Using the Macintosh Office to Print : includes installing 

LaserWriter software on an application disk , fixi ng a 
"disk full" condi tion, a nd printing a document . 

7. Print Quality Guide : a p r e ven tive mai n tenan ce and 
t r oubles hooti ng guide fo r users. 

The Uui ck Reference Guides c an he l p you g uid e users over the 
telephone in troubleshooting problems that users can fix on 
their o wn. 
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Laser Writer 
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FIGURE 1-5: USER TEST PRINT 
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l .E - PERFORMANCE EVALUATION: THE PRI NTER TEST PRI NTS 

The LaserWriter has two test prints . The service tes t print 
can be produced by jumpering two pins on the DC Controller 
board. This print exercises the LaserWriter ' s printing 
funct ions but does not i nvo l ve t he LaserWrite r I /O boa r d. I t 
is useful in service situations where a test print is 
required but the I/O board has been remo ved . Instructio ns 
for generating this print are given in the body of the manual 
where appropriate. The print consists o f black s tripes on a 
white background , covering the e n tire printing area of the 
page. (See " Image Skew Adjustment " i n sect i on 3 for further 
informa tio n . ) 

The user test p rin t, reproduced in Figure 1-5, is produced 
each time the printer ' s power switch is turned on. Th i s test 
print exer cises the La serWriter I /O board and contai ns 
several types of information about the printer ' s performance. 
The numbered items below refer t o the numbered arrows in 
Figure 1- 5 . 

1 . The number printed here indicates the r evision level 
of the printer ' s ROM. 

2 . This square indicates the setting of the selector 
switch at the rear o f the printer . If the se l ect ion 
is not "AppleTalk ," the Baud rate appears a t the top 
of the bar g r aph and the I/O po r t being used (9-pin 
or 25- p in) is specif ied at the bo t tom of the g raph. 

3 . This number r epresents the number of pages pri n ted so 
far o n this p rinte r . 

Aside from these items , the user test print can also tell 
you : 

1 . whether the printer is functi oning : If the user test 
print is produced without problems, the printer i s 
working correctly . 

2 . whether the image is properly aligned to the paper : by 
measuring from the squa re border to the edge of the 
paper, you can tell whether the imaQe is tilted further 
than is acceptable accor ding to Apple ' s specifications . 
(See "Image Skew Adjustment " i n Section 3 . ) 
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FIGURE 1-6 
TONER CARTRIDGE, 
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FIGURE 1-7: TONER CARTRIDGE (CROSS SECTION) 
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l. F - THE TONER CARTRIDGE 

The toner cartridge (Figures 1- 6 a nd 1- 7) is a self- contained 
unit that includes the photosensitive d r um , the primar y 
corona wire (which char ges t he drum), a developing unit , 
toner hopper , and d rum cleane r (see F i gure 1- 7) . The 
cartridge cannot be disassembled. 

The printing lite of a cartridge is approximately 3 , 000 
pages , but may vary accord ing to t he type of p r inti ng done: 
for instance , graphics tha t i nclude lar ge black or shaded 
areas will use mo r e t o ner than ordinar y text . 

a . Pro t ective Shield 

The toner cartridge has a protective shield over the area 
where the paper comes into con tact with the drum . Whe n the 
cartridge is removed from t he prin ter , this s h ield s huts 
automatically , preventing light from entering . (If the drum 
is exposed to light, blank areas and faint black stripes may 
a ppear on prints.) 

The shield i s opened automatically when the toner cartridge 
is inserted into the pri n ter and the printer is closed. Do 
not open the s hield manually unless necessary , and do so only 
in dim light . 

b. Light- b l ocking Shutters 

The two light blocking shutte r s protect the areas where the 
preconditioning lamps "erase" the drum surface a nd where t he 
laser beam " paints " the image on the drum . These shutters 
open automatically when the cartridge is inserted into the 
printer . If the shutters do not close by themselves when you 
remo ve a cartridge from the printer , close them manually . 

c . storage 

1. The toner cartridge shou ld be stored at a temperatu r e 
between 32 and Y5 degrees F in a relative humidity of 
35% to 85% . Higher o r l ower temperatures or humidities 
may reduce the storage life of the cartridge, as wi l l 
storage in air pressure lower than 0 . 6 atmospheres or 
higher than 1 atmosphe re. 

NOTE: The expiration date of the cartridge is spec ified 
on the cartridge box. The usable lifetime of a toner 
cartridge is 2 1/2 years from the date of manufacture . 
Cartridges more than 2 1/2 years old may give poor print 
quality . 
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2. Do not place cartridges in direct sunlight or near a 
window . Do not leave them inside an automobile for a 
long period in warm weather, even if the cartridges are 
still in their s t orage boxes. 

3. Avoid storing cartridges in places where the temperature 
or humidity may change suddenly (for example, near an 
air conditi oner or heater). 

4 . Avoid storing cartridges in dusty locations and places 
where they might be exposed to ammonia fumes or organic 
solvents . (Inform your cleaning stat f not to use 
a!Mlonia near the printer or near stored cartridges . ) 

s. It a cartridge has been stored at a low temperature , let 
it come up to room temperature before i nstalling it in a 
printer. Otherwise , condensation can ca use print 
quality problems . 

d . Handl ing Suggestions 

1 . When installing a cartridge , hold it horizontally and 
rock it slowly back and forth 45 Q, to distribute the 
toner. (See Figure 1- 8.) 

2 . If white a reas occur on prints due to lack of toner , 
rock the cartridge back and forth to redistribute the 
toner . This can sometimes coax extra life out of a 
cartridge that is almost empty. 

CAUTION : To avoid toner spillage after a toner 
cartridge's seal is broken, hold it by the handle and 
r ear only , as shown in Figure 1- 8 . 

f \. ., 
/ 

'S)', 
" ... ~' 

FIGURE 1·8 
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3 . Never touch the surface of the photosensit i ve drum. If 
the surface of the drum becomes dirty, open the 
protective shield and wipe it clean with a piece of 
tlannel that has been liberally sprinkled with toner . 
Never wipe it with a dry cloth or paper towel, and never 
use solvent . 

4 . If the cartridge is left in strong light for a long 
t i me , white b l anks or wh i te stripes will appear on 
prints (even if the protect ive shield and shutters are 
closed.) If this happens , stoµ t h e pri n ter and wait a 
few minutes: thecartridge shoul d be able to " recover " 
within this time . 

NOTE : Normal room l i ght, measured a fe w meters f r om a 
window on an average day, is about 1,500 lux . Do not 
expose the photosensitive drum to light of this 
intensity for more than 5 minutes . If the drum is 
placed under these conditions accidentally , the 
cartridye can be stored in a dark place t o " recuperate ," 
although an image may be retained o n the drum for some 
time . Direct sunlight is 10 , 000 to 30,00U lux . A drum 
exposed to direct sunlight may be ruined. 

l.G - STATUS LI GHTS 

The printer has four status lights, three on the display 
panel at the front of the machine and one on the rear (I/0) 
connector plate . 

1 . The TEST light o n the rear (I/O) con nector plate (Figure 
1-9) comes on continuously (either steady or blinking) 
if the LaserWriter I/O board is malfunctioning . (If the 
board is functioning correctly , this light will blink 
once and the n go ou t when the printer is turned on . ) 

@ { oo:o£o ) '6' 
~'.:::!J 

Test 0 

FIGURE 1-9: REAR (1/0) CONNECTOR PLATE 
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2 . Display panel LEDs (Figu r e 1-10 ) : 

a) The green READY light bli n ks while t he prin t e r is 
warmi ng up a nd then stays on con ti nuously when the 
printer is ready to operate . 

bl The yellow PAPER OUT light stays o n continuously when 
there is no paper in the paper cassette , or when the 
paper cassette is not installed . This light blinks 
when the pri n ter is preparing to p r i n t a page . (With 
manual feed , this yellow LED lights steadily i f there 
is no p aper on the manual feed tray.) 

cl The red PAPER JAM light stays on continuously when a 
paper jam occurs. Printing is not possible until the 
jammed paper is removed . 

t<'ffi'l/ZVA f22/r///z0".) l?///Z7///?ZJ 

u ~ %'V 
Ready/wait Paper out Paper jam 

FIGURE 1-10: DISPLAY PANEL LEDs 
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l.U - WHOLE UNIT EXCHANGE: PACKING AND SHIPPING INSTRUCTIONS 

If you have to perform a whole-unit LaserWriter repl acement, 
you will receive a replacement unit direct from Apple. To 
r etu rn the faulty unit to Apple , use the original shipping 
materials or the s hipping materia l s from the exchange 
Laserwriter that you rece i ve. 

When shipping a ny LaserWriter to Apple , follow the di rection s 
below . Failure to follow these directions can result in non
compliance charges . 

Insta lling the ne w printer: 

1. If the replacement printer comes with new paper trays, 
paper cassette, and " Open Me First" box , remove them. 
These items should be returned to App l e with the o ld 
printer. 

2 . Remove the paper trays , paper cassette , and fuser
c l eaning felt from the old printer and install them on 
the new printer . 

3 . Remove the toner cartridge from the old printer . Do not 
install it in the new printe r except at the customer's 
site. Never transport a printe r with the toner 
cartridge installed: toner leakage can cause extensive 
d amage to the printer. 

4. Give the new printer and the tone r cartridge to the 
customer . 

Sending the old printer back: 

5 . On the old printer , open the Fuse r Assembly's green felt 
cover and install the plastic sh ipping tabs (attached to 
orange cards) on the pressure springs at either end of 
the Fuser Assembly. (You can get these from the 
replacement printer . ) Then close the green felt cove r. 

6 . Make sure the toner cartridge a nd the f user- cleaning 
felt have been removed from the old printer. 

7. Pack the old printer in its original shipping box (or 
the box that the new unit came in) . 

B. If you removed the paper trays, paper cassette, and 
"Open Me First " box from the replacement printer (see 
step 1), place them in the cavity in the upper foam 
packing piece. 

9 . Seal the box and send the old printer to your regiona l 
Service & Support Ce nter. 
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Apple LaserWriter Printer 
Technical Procedure s 

Section 2 - Take-Apart 

Contents: 

(Items marked * are included in the vi deotapes that accompany 
this manua l. ) 

2.A - General Information 

2.A . l -
2.A. 2 -
2 . A.3 -
2 . A. 4 -
2 . A.5 -

Equipment Needed for Lase rWr iter Service •.••••• 2 . 3 
Main Screw Types Used • .••.. •. •••• • ••• ••.•.••.•• 2 . 3 
Safety Precautions •••••.•••••.•• • ••••••• ••• •.•• 2.5 
Electrostatic Discharge Precautions ••• ...• ••.•• 2 .7 
Other Precautions •• •••••• •.• ••.•••••• • ••• .••••• 2.8 

2.B - Upper Main Body of Printer 

•2.e . 1 -
•2 . B. 2 -
*2.B . 3 -

2 . B. 4 -
2.B.5 -
2.B.6 -
2.B . 7 -
2 . B.e -
2 . B . 9 -

2 . B.10 
2 . B. 11 
2 . B. 12 

Covers and Pane l s •.•••••••...• •• • ••• • • . •••••••• 2.9 
Laserwriter I/O Board •••••• ••• •• •••••..••• ••• • 2 .1 1 
DC Controller PCB •••••••• • .•• •• •• •• •• • ••••••••• 2 . 13 
DC Powe r Supply/Motor Drive PCB •••••• • ••••• • ••• 2 . 15 
Laser/Scanner Assembly • •••.•••••••••••••• •••• •• 2 . 17 
Laser Beam Blocking Shutter •••••••• •••••••.•••• 2 . 19 
Registration Shutter Assembly •••• ••• ••••• • ••• •• 2 . 21 
Preconditioning Exposure Assemb ly •••••••••••••• 2 .23 
Fan ••••••• •••••• • ••••••••• . ••••• • • •• •• • • • ••• ••• 2.25 

Paper-Detect Optical Se nsor .••••••••••••••••• 2.2 5 
- Ozone Filter •••• •••••••• .• ••••••• •••• •••••••• •• 2 . 27 
- High Voltage Power Suppl y • .• •••••••• • .•..• •••• • 2.29 
- Main Motor .. ••• • ••••••• • ••••••••• ••••••••. . ••. . 2 . 3 1 

2.C - Lower Main Body of Printer 

2. c. 1 -

•2 . c . 2 -

2 . C. 3 -
2 . C. 4 -
2.C . 5 -

•2.c.6 -

2 . C. 7 -

Power Interlock Assembly •• ••• ••••••• •••••• ••••• 2 . 33 
AC Driver PCB ••••••••••••••••••••••• ••••• •••• 2 . 33 

Fuser Assembly ••••••••••••••••.••..•. •••••• •• •• 2 . 35 
Heater Bulb • •• •••••• • ••• ••• ••••.••••.•• • ••••• 2.37 
Thermistor a nd Thermoprotector •• • •• • ••• ••••• • 2 . 39 

Transfer Guides •• •••••••••••• •••..••.•.• •••• ••• 2.49 
Feeder Guide ••• • •••• •••• • •• • • ••• •.•••• •• •••••• • 2 . 50 
Separation /Feeder Unit •••••• •• ••••••• • • •••• •••• 2 . 50 

· ~ransf~r Corona Assembly ••• ••••••.•• ••.•••••••• 2 . 5 1 
Restring Corona Wire •• •••• •••••• •• ••••••••• •• 2 . 5 1 

Fuser Rollers ••••••• •••• •••••••••••••. • •••••• •• 2.55 
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2 . D - Printer Pedes t al 

*2.D.l -
2 . 0.2 -

*2. D. 3 -

2.D . 4 -
*2 . D.5 -

Remove Printer from Pedestal. •.•...•••..•. . .••. 2 . 63 
LaserWriter 1/ 0 Power Supply (Interface 

Regulator) • . .. . . ••••••••••...••..• .•• .. .. ..•• 2.69 
Casset t e Picku p Assembly ........ • .. • • • . • . •••• . • 2 .69 

Remove As sembly •. • .••••••..•. .. •..••• •• .....• 2.69 
Remove and Replace Pickup Rollers ••••••••••.• 2.71 
Remove Pickup Control Clutch •••••••••••.••••• 2 . 73 
Lubrication .••••••.•••••••••••.•• . • . .. . ..• .. • 2 . 7 3 
Replace Clutch • ... .•..•••.•••••• . ••••••••••.• 2.7 3 
Replace Casse tte Pic kup Assembly • .. .••• ..•.. . 2 . 73 

Paper-out Sensor ( PS2) •.••••••••••••• • ••••••••• 2 . 75 
Replace Printer in Pedestal .•••• . ...••.• . .. . ••. 2.77 

2.E - Other Procedur es 

2 . E.l - Nip Width Measu rement for Fuser Rollers • . •• • ••• 2.81 
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2 . A - GENERAL INFORMATI ON 

2 . A.l - EQUIPMENT NEEDKD FOR LASERWRITER SERVICE 

Phillips screwdrivers , mag netized: 
#2 head , stubby (1 . 25-inch shaft , 3-inc h maximum total 

length) 
#2 head , medium (4 - inch shaft) 
#2 head , long (6 - or 8 - inch shaft) 

Lo ng nose pliers (preferab ly curved) 
diagonal cutting p l iers 
Medium fla thead scre wdriver (or other tool for prying) 
snap-ring pliers, external , 19 - 30 mm 
safety goggles 
cable ties 
Electrostatic discharge equipment (3M Velostat 8012 Field 

Service Kit or equivalent) 
Allen wrench (2 mm) 
spring hook (optional) 

2 . A. 2 - MAIN SCREW TYPES USED 

NOTE: Screws of types A, B, C , and D (See Figure 2 - 1) occur 
both as "black " (anodized) and "silver " (conductive) screws 
in the chassis . To preserve proper grounding and continuity, 
replace "silve r " screws only with other silver screws , and 
olack screws with black scre ws . Whenever you remove scre ws 
from the rrinter , mark on the chassis which type of screw you 
have removed, so that you can r ep lace it with the same t ype . 

A 

Long 

B 

Long 
with Flange 

c D 

Short Short 
with Flange 

FIGURE 2-1 
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DANGER· INVISIBLE LASER RADIATION WHEN OPEN. 
AV~D DIRECT EXPOSURE TO BEAM. 

ATIENTION • RAYONNEMENT LASER INVISIBLE SI OUVERT. 
DANGEREUX OE RE GARDER A L"l>ITTREUR 

VORSICHT • UNSIClfTBARE LASERSTRAHLENWENN GEOfFNET 
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AoANGER 
Laser assembly contains NO adjustable 
or serviceable components. 

Opening may cause damage ro rhis 
product or bodily injury including 
blindness/ 

• 
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Safety Labels: (Scanner uni t) Warn aga in s t d irect exposure t o laser beam. 
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E.D.P. Equip. 
660F 

E73004 

Apple Compulor, Inc. 
Cupertino, California 95014 
Made in Japan 

Applo Leser Printer 
Model Number: MOl 56 

Serial Numbor : 
A 

~p&e, lrd tht ApJW• logo ire reg;stortd tr.adtm1rkl of A.pp'9 Co"1)\A4H', Ire. 

, . ® 
115 v 
60 Hz 
6.6A 

RS1-8085w 

Product La bel: (Out s ide of pr inter) Inc ludes voltage info rma tion . 



2.A.3 - SAFETY PRECAUTIONS 

1. Always unplug the printer before taking it apart , unless 
you are testing the electronic assemblies . 

2 . Never disconnect the optical fiber ( see Appendix, Photo 
1, 14) from the DC Controller board when the printer is 
running. The fiber carries infra-red laser radiation , 
which you cannot see but which can permanently damage 
your eyes or your neig hbo r' s eyes . Even if you don ' t 
look directly at the fiber, the light can enter your 
eyes by bouncing off reflective surfaces . 

3 . For the same reasons, ne ver open the l aser access hatch 
( Photo 1, 19) or t he scanner unit (Photo 1, 13) when the 
printer is running. (Never open the scanne r unit under 
a ny circumstances: it contains optical assemblies that 
must be protected from dust . ) 

4. The LaserWriter weighs over sixty pounds : Be carefu l in 
lifting it! 

5 . When the printer is running with it s covers or panels 
removed , be careful where you put your hands. There are 
dangerous voltaqes o n the DC Power Supply (Photo 1, #7) 
and the High Voltage Power Supply (Photo 1, #6) . 

6 . Warning labels appear in locations 
wherever special se rvice attention 
illustrations at left a nd below). 
on the labels. 

on the printer 
is needed (see 
Obey the instructions 

Apple Computer, Inc. 
Cupertino. California 95014 
Made In Japan 

Manufac1ured: 

Modal Number: M0156 

This produd conforms with NCDRH radiation perfonnance slandard, 21 CFR 
Chapter 1 Subchapter J . 

icAunoN I 

AA To l>fe\/Gnt electrical shock, do not re· 
move cov9'. No us"' servlceable parts 
inside. Refer sOf'Vidng to qualified 
service personnel. 

RSt-8086 

Safety Label: (Bottom of pr inter) Cautions against ope ning 
by anyone other than q ualified service personnel. 
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2 . A. 4 - ELECTROSTATIC DISCHARGE ( ESD) PRECAUTIONS 

The Laserwriter I /O board (See Figure 2 - 2) is the most 
expensive single module in the p ri nter , and its components 
are soldered into place. It is therefore very important to 
protec t the chips on the board from damage . Electrostatic 
discharge can be an important factor in causing board 
failures: even if the fai l ures are not immediate and 
dramatic, stat i c zaps can degrade c hi ps in such a way that 
they fail weeks or months after exposure. 

APPLE WILL SOON BE RECOMMENDING MORE COMPREHENSIVE ESD 
PROCEDURES. Until that time, abide by the following basic 
precautions to help minimize the possibility of board 
failure . 

1. Whenever possible , handle and transport boards safely 
e nclosed in antistatic bags. 

2 . NEVER walk around with a board unless it is safely 
enc l osed in an ant i stat ic bag . 

3 . While handling a circuit board , do not touch another 
person, or anythi ng else you do not need to touch , for 
that matter. 

4. Do NOT place a ba re board on any metal surface or o n any 
othe r circuit boa rd . 

5 . Do NOT bring ordinary plas ti c bags , foams (yes , 
e spec i a lly those foam coffee cups!) or cu s hio ning into 
t he work area , and certa inly ne ver near a work station. 
The static field s generated by these items in pa rticular 
carry enough voltage to damag e se nsitive circuitry . 

6. Idea lly, boards s hould be touc hed only by people wearing 
proper grounding apparatus . UNTIL SUCH APPARATUS I S 
AVAILABL~ AT YOUR WORKSITE, disch arge yourself by 
touching the metal part of the LaserWriter chassis 
before removing o r replaci ng any board . 

More comprehensive ESD information a nd related service 
procedures will soon replace some of the interim items listed 
above . 
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2 . A. 5 - OTHER PRECAUTIONS 

1 . Always remove the Laserwriter toner car tridge before 
removing anything else from the printer, t o prevent 
damage to the cartridge . When you remove it, be sure 
the light-blocking shutte r s are closed , and cover the 
car tridge so that light wil l n o t damage it . 

i . Use recommended weights and grades of paper f or all 
tests. ~o r best results, u se 16- 21 l b . pape r , such as 
the standard paper used in office photocopiers . (See 
sec tion l.C fo r further paper specifications . ) 

3. Do not pull the paper from the manual feed guide when 
the printer begins feeding paper . Pulling t he paper out 
does n o t abort printing , and it can damage t he printer . 

4 . Never open the scanner unit under any circumstances: it 
contai ns optical assemblies tha t must be protected from 
dust. Apple wi l l not acc ept a scanner un it for exchange 
if it has been o pened . 

Top 
Cover 

Lef1-----1rt 
Panel 

Print--tl~~~~§~~~§~ Tray 

Cover 
Release·-------..... 
Lever 

FIGURE 2-3: FRONT VIEW 
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2.B - UPPER MAIN BODY OF PRINTER 

2.B . l - COVERS AND PANELS 

A. Top Cover (See Figure 2- 3) 

1 . Open the pri n ter (raise the upper main body by pressing 
up on the release lever) . 

2 . Open t he cartridge access door and remove the toner 
cart ridge . Leave the cartridge access door open. 

3. Remove the two top- cover screws i nside the cartridge 
door. 

4 . Remove the t wo screws on the other side of the top 
cover. 

5 . Lift off the top cover. 

B. Fron t Panel (See Figu re 2-3) 

1 . open the printer and the car tridge access door . Remove 
the toner cartridge . 

2. Remove the four scre ws. 

3 . Lift off the panel , carefully disengaging it from the 
case- opening lever . 

c. Right Panel (See Fig ure 2-4 , next page ) 

1 . Remove the front pane l . 

2 . Close the printer . 

3 . Remove the t wo righ t-panel scre ws . 

4. Lift off the panel. 
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o. Rear Pane l (See Figu re 2-4) 

1. Remove the front panel and right panel. 

2 . Remove the two screws and lift off the panel . 

E. Left Panel 

1 . Remove the front , right , and rear panels . 

2. Remove the four scre ws and lift of f the panel . 

To replace panels: 

1 . Fit the left panel on t he chassis and install the four 
screws. 

2 . Uo li kewise for the rear panel , rig ht p ane l, front panel 
and t op cover . 

NOTE: The Apple logo on the t op cover faces the fr ont 
of the printer . 

2 . B.2 - LASERWRITER I/O BOARD (P/N 66S - 0270) 

The Laserwriter I/O board (Figure 2- S) contai ns a 68000 
mi c r op rocessor , l . S meg abytes of RAM and SOOK bytes of ROM. 
It controls communica tions betwee n the printer and outside 
devices (compute r s a nd file servers) and contains the 
e lectronic s that construct the printe r ' s fonts . 

1 . Remove the Top Cover . 

2 . Re move the screws that ho l d the top of the card cage in 
p lace . 

3 . Lift the card cage cover off . 

CAUTION: Before touching any board , make sure you are 
properly grounded . Stati c e l ectricity can destroy 
expensive boards in an instant. 

4. Disconnect the t hree cab l es . PULL ON THE CONN ECTORS 
ONLY, not on the cables. 

If you a re replacing the I/O boa rd, go to step SA . If you 
are removing the I/O board to ga in access t o other parts o f 
the prin t er , skip to s tep SB . 
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SA . To replace the 1/0 boar d : 

NOTE : The 1/0 boar d is held down by plastic · standoffs . 
On l ater versions of the LaserWriter , some plastic 
sta nd - offs may be r eplaced by meta l fasteners. Remove 
any meta l fas t ene r s before t rying to l i ft the boa r d . 

a) Pinch the p l astic stand - offs to disengage the board . 

b) Lift the board out , holding it by the e d ge s only , and 
place it in a static - protective bag or on a workpad 
grounded to the LaserWriter. Always ma ke sure you 
a re gro unde d to the Lase rWrite r be fore t o uching t hi s 
board. 

c) Put the new I/O board into place, push it down so 
that the standoffs e ngage it , re-fasten any metal 
fasteners , and rec onnect the three cables . 

SB . To r emove the I /O bo ard assembly t o gai n access t o other 
par ts of the printe r 

a) Remove the screws that hold the card cage to the 
chass i s . 

bl Lift the board and card cage out carefu lly . 

Optical 
Fiber 

Laser 

DC Contro ller PCB 

Scanner 
Unit 

Cover 
Interlock 
Assembl 

DC Power Supply/ 
Motor Drive PCB 

FIGURE 2-6: TOP VIEW WITH 

LASERWRITER 1/0 BOARD REMOVED 
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2.B . 3 - DC CONTROLLER PCB 

The rx:: Controller board ( see Figure 2- 6) contro ls most of t he 
print f unc t ions in the LaserWriter. 

IMPORTANT : Replace the IX Con t r o ller board on ly with a noth e r 
Apple DC Cont r o l ler board. 

Remove 

l . Remove top cover and LaserWriter I/O Board. 

2. CAUTION: In this step, do not be nd the optical fiber 
t ha t comes f rom the laser. The fiber i s part of the 
left-margin-de tect circu itry . If bent, the fiber can 
break , and t he printer wi ll not be ab l e t o detect when 
the laser has reached the l eft margi n o f the pag e. 

Unplug all the connectors o n the DC Controller PCB . 

3 . Release t h e board from i t s five nylon stand - offs and 
remove it. 

Replace 

1 . Place the board o n its five nylon connectors and push it 
down until they hold it i n p lace. 

2 . Connect all cables to the board . The connec tors are o f 
different sizes: if you match the m to t heir sockets 
exactl y, you will have no problem. (The sockets 
l abelled J213 a nd J205 are not used at thi s time.) 

3. Reconnect the las er optica l fiber a nd the eight- wire 
lase r cable to the DC Controller board. 

4. Replace the LaserWriter I/O Board a nd the top cover. 

NOTE : When you insta ll a new DC Controller Board in a 
printer, you must adjust the laser power . See the Laser 
Power Ad jus t ment in Section 3. 
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2 . 8.4 - DC POWER S UPPLY/MOTOR DRIVE PCB 

The DC Power Supply/Motor Dr ive PCB (see Appendix , Photo 1 , 
#7) has two major components . The Motor Drive circuit turns 
the main motor on and off according to a conunand from IC 208 
on the DC Controller boar d. The DC Power Supply generates 
and outputs DC voltages and sequence control siynals . 

1. Remove the top cove r and the LaserWriter I/O Board . 

2. Open the printer and remove the toner car tridge a nd 
front panel. 

3. Close the printer and remove the right panel and rear 
panel . 

4 . Remove the three connectors from the unit . NOTE: If 
necessary , use a flatblade screwdriver to help pry off 
the connecto rs , but do not pull on the wires. 

5 . Remove the five mounting screws o n the me ta l lic part o f 
the a ssembly ( not the five screws on the PCB) (see 
Fi~ure 2- 7) and lift the unit off the printer. 

Replace 

1. IMPORTANT : In this step, take care not to pinch the 
motor cable. 

Put the unit in position and replace the five long black 
mounting screws . 

2 . Connect the three cables to the unit. Make sure to 
connect the la rye cable to the DC Control l er board. 

3. Restore the panels and covers. 
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2 .B. 5 - LASER/SCANNER ASSEMBLY 

The laser unit (see Appendix, Photo 1 , #1) produces the 
infrared laser beam . The scanner unit (Photo 1 , #3) contains 
a r ota ting hexagonal mirror that directs the beam along the 
length of the photosensitive drum in the toner cartridge . 

Remove 

1. Remove the top cover and the Lase rwr i te r I /O Board . 

2. Unplug connectors J203 (the optical fiber), J20 4, and 
J206 from the DC Controller board ( see Figure 2 - 8) . 

3 . Disconnect the ground cable (see Figure 2- 8, Ill . Make 
s ure to captu re the star washer under the lug . 

4. Remove the four large mounting screws (see Figure 2 - 8 , 
# 2). Make su re t o remove the spacer and was he rs with 
the long scre w nearest the laser (Figure 2 - 8 , #)) . 

5 . VERY CAREFULLY lift the laser and scanner unit straight 
up and out o f the printer . Rest it upside down on a 
staole , sta tic- free surface . 

I MPORTANT: When you receive a new laser/scanne r unit from 
Apple , it will oe shipped with a laser shorting connector on 
the end of the laser cable. Install this connector on the 
o ld l aser unit oefore shipping it back to Apple for repair . 
It prevents stat ic electric i ty from damaging the l ase r un i t . 

Remove Laser Unit fro m Sc a nne r Un it 

To remove the laser unit, pu l l back the rubber cap and remove 
the two 2mm Al l en screws . Then pull the laser unit free . 

Replace Laser Un i t 

1 . Put the laser unit into position on the scanner unit ; 
make sure the cable ma rked TB3 comes out on the same 
s ide as the optical fiber. 

2. Put the two Allen sc rews in loosely, and t hen tighten 
them alternately so that the unit fit s firmly into 
place . 
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Heplace Laser/Scanner Uni t 

1 . Put the l aser/scanne r unit back into p l ace . Make s ure 
no cables are t rapped benea th the unit . 

2 . Connect the ground cab l e t o the hole neares t the right 
panel , mak ing su r e the s t a r washe r i s under the l ug . 

3 . Rep l ace the four l a r ge mounti ng sc r e ws . NOTE : The l o ng 
screw goes t hroug h t he s pacer and washers i n the ho l e 
nearest the laser uni t (see Fi g ure 2- 8 , #3 ). 

4 . Recon nect t he cab l es to DC Con tro l le r Board j acks J 203 , 
J204 , a nd J206 . 

5 . If this is a replacement u n it , perform the Laser Power 
Adjustment (see Sec ti o n 3 , Adj us tme nts ) . 

2 . B. 6 - LASER BEAM BLOCKING SHUTTER 

This s hutter (see Figure 2- 9 , #27) i s l ocated beneath the 
laser and scanner units . It is opened mechanically whe n the 
toner cartridge is inserted i n t o the printer, and s hould not 
need repair . To c heck it for cleani ng a nd/or lubrication, 
remove the lase r /scanner assemb l y , locate t he shutter and 
make su re that it moves freely . 
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2.B.7 - REGISTRATION SHUTTER ASSEMBLY 

The registrati o n shutter assembly is located in the upper 
" jaw" of the printer, near the hinges. When paper is fed 
into the paper path , either from the cassette or from the 
manua l feed tray, the registration shutter stops the paper 
until all systems are synchronized and the edge of the paper 
is stra i ght. Then the printer energizes the registration 
solenoid, which lifts the shutter and allows the paper to 
pass on to the toner cartridge. 

Remove: 

IMPORTANT: Before sta rting , locate the cartridge-detect 
microswitch assembly and note how the white plastic arm is 
seated between two meta l tabs (see Figure 2-10, Detail A). 
This is your test for whether the assembly has been replaced 
correctly. If the white plastic arm is not properly seated, 
the printer will not function : it will "think" that the 
toner cartridge is not installed and the green READY lig ht on 
the front panel will not come on. 

1. Remove the Laser/Scanner Unit . 

2. Remove the DC Power supply/Motor Drive PCB Assembly. 

3 . Using long-nose plie rs , remove the three- wire connector 
(see Figure 2- lU, #1) and the f our fast-on con nectors 
(see Figure 2-10 , #2) . 

4. Remo ve the two si lver screws visible from the top 
through the two access slots (one on either side of the 
assemb ly) . 

~ . Open the printer. The registration shutter assembly 
should be resting on the lower body of the printer . 

6 . Kemove the green ground wire from the front side of the 
registration shutter , and l ift the assembly out of the 
printer . 

~eplace 

1. Put the shutte r assemb ly in place o n the lower body of 
the printer , and reconnect the ground wire . 

2. Lift the shutter assemb ly into its p lace in the top of 
the printer . Check the whi te plastic a rm of the 
microswitch unit to make sure it is correctly seated . 
(See Figure 2-10 , detail A.) 
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3 . Holdi ng t he assembly i n p l ace with one hand , replace the 
two short flanged silver screws . CAUTION: You should 
not have to force the assembl y into position . If the 
scre w holes are not a ligned cor r ect l y , reposition t he 
wh o l e unit . 

4 . Test for correct i ns ta lla ti on by closing and opening the 
printer . There should be no bind ing. 

5 . Replace the cable connector and the fa s t-on connectors . 

6. Replace the DC Power/Motor Drive PCB. 

7 . Replace the Laser/Scanner Unit and all panels and 
covers . 

2 . B.8 - PRECONDITIONING EXPOSURE ASSEMBLY 

The preconditioning exposure assembly (see Fig ure 2 - 11 , #1) 
prepare s the print drum in the toner cartridge for a new 
image . The lamps expose the print drum to a uniform light 
that neutrali zes any leftover charges from the last print 
cycle , thus "erasing" the previous image from the drum. 

The print counter (see Figu re 2-11, #2, a fuse-like component 
that is part of the assembly) shows how many prints have been 
made on the printer since the counter was installed . Each 
numbered mark on the counte r represents approximately 10 , 000 
pages. When the mercury b ubb l e in the coun ter reaches "10 ," 
the counter should be replaced . 

It is not necessary t o remove the assembly to view the 
counter; you can see it if you remove the ozone fi lter ( see 
instructions for removing the ozone filter) . 

In these instructions, right and left are u sed with reference 
to Figure '.l -11 . 

Remove 

1 . Remove the DC Controller PCB . 

2. Remove the single mounting sc rew at the left of the 
assembly (see Figure 2 - 11, #3) . 

3. To remove the assembly , put o ne fi nger o n the right s i de 
of the assembly and p u s h t o the lef t until the tab at 
the right (see Figure 2-11, #4) comes free . 

4. Lift the assembly out of the printer . 
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Replace 

When replacing thi s assemoly , transfer the old print counter 
(which l ooks like a fuse) from the o l d assemb l y to the new, 
unless the old print counter reads "1 0 ." If the p rint 
counter reads "10 , " replace it . 

1 . Put the assembly in p lace . To seat it , gently push down 
on the tab at the rig ht (using a pencil or similar 
po inted tool) while pushing the asse mbly to t he right . 

2 . When the assembly is properly seated , replace the 
mounting screw . 

3 . Replace the UC Controller PCB . 

FIGURE 2-12 
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2 .B.9 - FAN 

The tan is located along the left side of the upper main body 
(see Figure 2-12) . 

Remove Fan 

1 . Remove the top cove r, f r o n t panel, r i ght pane l , rear 
panel , a nd lef t p anel . 

2 . Remove the LaserWr iter I /O board a nd the DC Cont rolle r 
PCB . 

3 . Remove the lett side - frame (see Figure 2-12, #2) by 
removing its six silver screws . 

4 . To remove the fan cover (the metal plate above the fan , 
see Figure 2 - 12, #3), remove the three screws a nd li f t 
the fan cover ou t o f t he chassis . 

~ . Unplug the white fan cable at the rear of the fan a nd 
free it from its clamp . ( Don ' t free the grey - and -wh i te 
cable . l 

6 . Remove the two fastening screws and take out the fan . 

Remove Paper- De t e ct Optical Sens or 

1 . Remove the fan . 

2 . Free the sensor cab l e from its clamp . 

3 . Open the printer . 

4 . The optical sensor assemb l y is attached to the cen t er of 
the left side of the printer (see Figure 2 - 12 , #4). 
Remove the single sc rew and the small metal plate , press 
the plastic clips together , and l i ft the assemb l y out . 

Replace Se nsor 

1 . with the printer open, place the sensor assembly in its 
slot so that the plastic clips snap into place . 

2 . Put the small metal plate in place (the tab points 
toward the rear of the printer), and install the screw. 

3 . Rep l ace the fan . 

Replace Fan 

1 . Pu t the fan into p l ace . 
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2 . Put the fan cable in t o its clamp and reconnect it to its 
mate . 

3 . Instal l and tighten t he two fas t e n ing screws . 

4. Put the fan cover (see Figure 2- 13 , 13) into place (try 
different positions u n ti l you are sure it fits 
correctly : the tab for the side scre w (see Figure 2- 13 , 
#5) fits outside the chassis frame ) and i nstall the 
three screws. 

NOTE : The screw on the side is easy to drop i nto t he 
mecha nism. To avoid that , start the screw by h a nd . 

~ . ~eplace the side frame and its six short silver screws. 

b . Replace the DC Control ler board, the LaserWriter I/O 
board , and all panels and covers . 

2 . B.10 - OZONE FILTER 

The ozone filter sits below and behind the fan , just forward 
of t he preconditioning exposure lamps and above the toner 
cartridge . 

Remo ve 

1 . upen the printer and remove the toner cartridge. 

2 . Locate the ozone f ilter: it is a grey p l ast i c piece 
l ocated j u st above the toner car tridge , between the fan 
a nd the red plastic preconditioning exposure window ( see 
Figure 2-14) . You have to reach under the fan (and look 
under the . fan) to find it . 

3. Remove the fastening screw , move the ozone filter 
slight ly up , and pul l it out . 

Replace 

Put the ozone filter in p l ace and install the sing l e sc rew . 
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2.B.11 - HIGH VOLTAGE POWER SUPPLY 

The high voltage power s upply (see Appe ndix , Photo 1, #6 for 
location) generates high voltage for the transfer corona wire 
and also tor two elements in the toner cart ridge : the p rima r y 
corona wi re and the developi ng assembly . 

Re move 

1. Re move t he t op cove r , fro n t pane l, right panel , left 
panel, a nd rear panel. 

2 . Remove the rear c hassis frame as follows : 

a) Remove the three connectors f r om the Varistor PCB 
(see Figure 2-1 5 , #1 and Photo 1, #10). 

b) Mark the type of screw at each l ocat i o n o n the frame 
with a pencil (e.g. "short silve r,• "long black "). 
Then remove sc r e ws and l if t off the frame-piece . 
(See F ig ure 2- 15) . 

3 . Open the printer. 

4. Remove the black fla nged fastening screw from the High 
Voltage Power Suppl y cove r and remo ve the c over -
wiggle it off : it ' s held on by friction from the wires 
trapped beneath it . 

5. Disconnect the two connectors with thick red wires (see 
Figure 2- 16 , 11 and #2 -- o ne has t wo wires , the other 
has one) from the High Vol tage Powe r Supply (use a 
sc rewdriver to help pry the m otf) . 

6. Disconnect J211 from the DC Controller boar d . 

7 . With the printer ope n, remove the si ng le mounting scr e w 
a nd remove the power s upply. 

(If PRACTICING THESE PROCEDURES, GO TO MAIN MOTOR REMOVAL 
BEFORE REPLACING THE HIGH VOLTAGE POWER SUPPLY.) 

Re place 

1 . Attach the power s upply t o t he chassis usi ng a s hort 
black screw. 

2 . Attach the two large connectors to the power s u pply , a nd 
attach the eight- pin connector to J211 on the DC 
Controller board . 
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3. Put the power supply ' s cover into place. The edge of 
the cover fits into the white p l ast i c guides on the 
chassis , and the two-wire Varistor cabl e fits beneath 
the cover . (The single green wire should not be beneath 
it.) --

4 . Replace the cover screw (short , black, with flange) . 

FIGURE 2-17 
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5. Rep l ace the rear chassis frame , us ing the correct sc rews 
as you no ted them on t he frame . NOTE: The whi te 
plastic s tud o n t he High Vo l tage Power Supply fits 
throug h a ho l e o n the frame . Thi s helps to pos iti o n t he 
frame. 

6 . Reconnect the three connec t o r s t o the Varistor PCB. 

7 . Replace the pa nels and covers . 

2 .B.12 - MAIN MOTOR 

The main motor (Figure 2- 1 7) turns the gea r s that run the 
paper feed mechanism , as well as t he gear f or the t o ner 
cartridg e d rum . 

Remove 

1. Remove the High Voltage Power Supply . 

2. Unplug the motor connector from the DC Powe r 
Supply/Moto r Drive PCB . 

3 . Remove t he four large sc rews fro m t he c hass i s . 

4 . Ho ld t he mo t o r as you remo ve t he o ne smal l sc rew f rom 
t he meta l plate above the mo t o r . Then free th e cables 
oy usi ng l o ng - nose p liers t o r e lease the cab le c lamp 
f r om the motor , a nd l i f t t he mo t o r out of the p rinter. 

Replace 

1. Attac h the cab l e c l a mp to the motor , put the mo t o r in 
p l ace (be ca r e ful not t o ca tch any wires be nea th the 
motor), and insta ll the s mall screw (lo ng b la ck type) . 

2. Install the four l arge sc r e ws . 

3 . Recon nect the mo t o r cabl e to the IX Power Supply/Mo tor 
L>rive PCB . 

4. Replace the High Voltage Power Supply . 
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2.C - LOWER MAIN BODY OP PRINTER 

2 . C.l - POWER INTERLOC~ ASSEMBLY 

The power interlock assembly consists of the AC Driver PCB , 
which is a two- board assembly (see Figure 2-18, 13 and 4); 
the main power switch (see Figure 2-18 , 15) ; and the two 
microswitches (see Figure 2-18, 16), which cut off power to 
the printer when the printer is opened (upper main body 
raised). 

AC DRIVER PCB 

Remove 

1. Remove the hlack flanged screw near the circuit breaker 
(see Figure 2-18, I l l and lift off the plastic assembly 
cover. The cover swings up and to the rear in an 
awkward manner, but don't worry -- just keep gently 
working at it and it will come off. 

2. Unplug connectors Jl04 and Jl06. 

3. Remove the two fastening screws (see Figure 2-18, 12). 

4. Lift off the upper PCB. Clip the cable tie that holds 
the cable from the upper PCB and take the upper PCB out 
of the printer. 

NOTE: The 47-ohm resistor at position Jl07 on the upper 
PCB (the Fuser Heater Safety PCB) is mounted in a four
pin connector for easy replacement. This resistor acts 
as a fuse: if the heater bulb is defective (or seated 
improperly), or if there are excessive current require
ments , this resistor opens (blows) to protect the board. 

5. Unplug the four connectors to the lower PCB. 

6. Remove the two screws from t he l ower board and slide the 
lower board out of its slot. 

Replace 

1 . Put the assembly in place , inserting the appropriate 
side of the lower board into the slot in the chassis . 

2. Install the two lower-board screws (black). 

3. Plug in the four connectors to the lower PCB and the one 
connector to the upper PCB. 

4. With a cable tie, tie together the cables to Jl06, Jl02, 
and the connector that goes to the upper board. 
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5. Slide the plastic assemb l y cover over the assembly , 
maki ng sure tha t all cab l es are be neath the cover. Make 
sure that the cove r fits under the four metal tabs on 
the chassis and under the ha r ness cover tab , and is 
properly seated (see Appendix, Photo 6). 

6. Install the short b lack flanged screw in the cover . 

Fuser assembly 

FIGURE2-19 

FIGURE2-20 
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2.C . 2 - FUSBR ASSEMBLY ( 699- 0306) 

The Fuser Assembly (see Figure 2- 19) consists mainly of two 
rollers a nd a heater bu lb . The comb i nation of heat and 
pressure provided by th i s a ssemb l y f uses t he toner onto the 
paper. The assemb l y a l so c on t ai ns two sensors (the 
t hermistor and t he thermopro t ector) which al l ow t he p rinte r 
to regulate t he t e mpera ture o f t he ro llers . 

Re move Fu ser Assembly 

WARNI NG: If the printer has been i n use, the fuse r assemb ly 
wi l l be very hot . Wait unti l it coo l s dow n before worki ng 
wi t h it . 

1 . Open the printer . Open thP. g r een cover of the fuse~ 
assembly and remove t he cleanino felt by s lidi ng i t out 
to the r igh t. 

2 . Locate the cover la t ch uni t (a grey plastic piece at the 
front end o f the assemb l y - - see Figure 2- 19 and Figure 
2-20, 11) . Remove t he t wo black screws at the base of 
the cover latch un i t (see Figure 2 - 20 , 12) and lif t t he 
unit out of the prin t er . 

3 . Hemove the two black scre ws at the front end of the 
fuser assembly (see Figure 2- 20 , #3) . 

4 . Remove the harness cove r (a flat grey plas t ic piece : see 
Appendix , Photo 6 , #3 ) by removi ng the s ingle sc r ew a nd 
prying back o n t he plas t ic tab next to the Power 
I n terlock Assemb l y (see Photo 6 , #4) . 

5 . Pull ou t a nd discon nect t he fuser assemb l y connector 
f rom beneath the Powe r Inter l ock Assembly . 

6. Remove the two screws f r om the brass-colo red tabs at the 
rear end of the fuse r assembly (see Figure 2- 20 , #4) . 

7 . Lift up the assembly e nough to remove the spade 
connector on the rear end . 

H. Oisconnect the spade connector at the front that comes 
from the white plas t ic - sheathed wire . (It is connected 
to a d ouble lug that hol ds a spade connecto r from 
another wire . If the lug itse l f comes off , work the 
connector from the wh ite plastic - sheathed wire free of 
the lug and replace the lug on its brass lug . ) 

9. Lift the assembly ou t of t he printer . 
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Mfg. mark 

FIGURE 2-21 
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Replace Beater Bulb (Fuser Rolle r Beater) 

CAUTION: When removing a heater bulb, be careful . If the 
bulb has broken, there will be sharp glass sha rd s in the 
upper roller. 

To remove the bu lb: 

1. Remove the black plastic end-piece fro m the front end of 
the fuser assembly by removing its two sc r ews. 

2 . C~refully remove the bulb . 
HANDLE IT BY THE ENDS ONLY. 
BULB. ) 

( I F REMOVING A GOOD BULB, 
NEVER TOUCH THE BODY OF THE 

To install the bulb: 

CAUTION: Be careful of the following things: 

a) Do not touch the body of the bulb with your hands : 
oil from your hands can cause hot spots and weaken 
the bulb. 

bl The glass nipple on t he bulb s hould face downward , 
away from the cover of the assembly. 

1. Holding the bulb by the end with the manufacturer's name 
(see Figure 2-21), insert it into the rolle r tube. Make 
sure that the leading end is seated on the small copper 
elec trode at the far end of the assembly. 

2. Replace the black plastic end-piece, seating its copper 
electrode in the end of the heate r bulb. Replace the 
two s hort black screws in the end-piece. 

IMPORTANT: The bulb aust be securely seated on the copper 
electrodes at both e nds . Otherwise, the 47-ohm resistor-fuse 
at position Jl07 on the Puser Beater Safety PCB (the upper 
board of the AC Driver PCB) will open (blow) when you turn on 
the printer. 

Replace Puser Assembly 

1. Put the assembly into place. 

2. Attach the spade connectors (one at either end) . 
sure to tuck the wires at the front end under the 
the assembly, so that they do not interfere with 
installation of the cover latch unit in step 6. 

3 . Reconnect the cable and tuck it beneath the Power 
Interlock Assembly . 

Make 
lip of 
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CROSS SECTION OF FUSER ASSEMBLY 

FIGURE2-22 

Crossmember Assembly: Top View 

Crossmember Assembly: Bottom View 

FIGURE2-23 
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4. Reinstall the harness cover and its short b lack screw . 

5 . Reinstall the two long black screws at the rear of the 
assembly. 

6. Put the cover latch unit back into place and reinstall 
the four long black screws at the front of the assembly. 

7 . Install the cleaning felt. 

THERMISTOR AND THERMOPROTECTOR 

The thermistor and thermoprotector are small sensors 
contained on the upper crossmember of the fuser assembly, 
touching the upper roller. They are just visible when you 
open the fuser assembly' s green cover and look behind the 
upper roller (see Figure 2- 22 and 2- 23). 

The thermistor (see Figure 2- 23, fl) senses the upper fuser 
roller's surface temperatu re. This allows the DC Controller 
board to regulate the heater bulb. 

The thermoprotector (see Figure 2- 23, t2) protects the fuser 
assembly from excessive temperatures (over 245' C) by acting 
as a thermostat for the unit, shutting off the current to the 
heater bulb when the assembly gets too hot. 

If the thermopr otector is incorrectly positioned (see 
illustration below), prints may show smearing or a vertica l 
fogged line at 80 -9 0 mm from the left side of the page. (See 
also Section 4, Troubleshooting.) To correct thi s problem, 
the thermoprotector must be cleaned or replaced and 
repositioned correctly. 

In order to replace these parts, you must remove the upper 
roller from the fuser assembly. 

--

CORRECT POSITION WRONG POSITION 
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FIGURE 2-25 
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Remove Upper Roller 

1. Remove the black plastic end-piece from the front end of 
the fuser assembly by removing its two screws. 

2. Carefully remove the heater bulb from the roller -- do 
not touch the glass except with a clean cloth -- and put 
it in a safe place. 

J. Remove the green cover by removing the two hinge-screws 
that hold the cover to the fuser (see Figure 2 - 24). 

4. Remove the screws that hold the two spring assemblies at 
each end of the fuser assembly. (Each spring assembly 
contains a white nylon spring holder and a small metal 
sleeve . ) Remove the spring assemblies (see Figure 2-
25). 

5. Remove the steel plate from the rear of the fuser as 
follows: 

al Loosen but do not remove the screw that clamps the 
white cable to the plate . Free the cable. 

b l Remove the spring from the steel plate. (To avoid 
losing it, remove it entirely from the assembly and 
put it aside.) 

cl Remove the two screws that attach the steel plate t o 
the rear of the fuse r, and remove the plate. 

6. Remove the retaining ring from the geared end of the 
roller by using needlenose pliers. (The gear teeth are 
p lastic; do not push against them when prying the ring 
off.) 

7 . Remove the gear from the tube. 

B. Remove the two screws from the roller bearing at the 
other end of the fuser assembly. Pull out the r o ller, 
being extremely carefu l not t o scratch any of the 
exposed surfaces . 

9. If the replacement roller does not have a bearing 
attached, remove the bearing on the old roller by 
carefu lly prying off the retaining ring. Then install 
the bear ing and t he retaining ring on the new roller. 
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Fuser Assembly: Front View 

FIGURE2-26 

Crossmember Assembly: Top View 

Crossmember Assembly: Bottom View 

FIGURE 2-27 
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Remove Thermistor and Thermoprotector 

1. Remove the upper r oller (see instructions above) . 

2. Locate the upper crossmember assembly (see Figure 2- 26 
a nd 2-27) . The c r ossmember contains thermistor and 
thermoprotector (see Figure 2-27 , #1 and 2) . Remove the 
crossmember as follows: 

a) Remove the two screws (one at each end) ( Figure 2- 27, 
• 3). 

b) Disengage the white cable from the fuser assembly and 
lift out the crossmember assembly. 

3. ~emove the black cover of the crossmember assembly by 
removing its two screws. 

4 . To remove the thermistor, disengage one of its two tabs 
from its hole, using needlenose pliers. 

5. To remove the thermoprotector, remove the sc rew farthes t 
from the thermistor (Figure 2-27, 14) and lift the 
thermoprotector assembly out of the crossmember 
assembly. 

Cleaning and Lubrication 

The thermistor and thermoprotector can be cleaned with MEK II 
(methyl ethyl ketone , CH 3co-c 2H5 l. 
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Replace Thermistor and Thermoprotector 

1. To install a new thermistor : 

Seat the thermistor gently, using needlenose pliers t o 
help seat its tabs in their holes. 

2. To install a new thermoprotector: 

a) Seat the new thermoprotec tor assembly in the 
crossmember, and install the single short black 
screw. 

b) Attach the cable connector to the last screw hole in 
the crossmember, so that it holds the cable in place. 

3. Replace the black cover on the crossmember assembly and 
install its two screws (black screws with unthreaded 
top). 

4. Reinstall the crossmember assembly as follows: 

a) Seat the assembly on the fuser assembly. 

bl Route the small cable under the small hal f - clamp at 
the gear- end of the crossmember assembly. 

cl Route the large cable attached to the black p l astic 
e nd-piece as shown in Figure 2-28, tl. 

d) Insta ll the two small black screws, one at either end 
of the crossmember. 

5 . Reinstall the upper roller (see instructions below). ~ 

Replace Upper Roller 

1. Care fully install the roller in the fuser assembly, 
i nsert ing the side without the beari ng first . 

When replaci ng the roller, check that the thermistor and 
thermoprotector touch the tube evenly when the tu be is 
rotated (see Figure 2-29). If the contact is not eve n, 
check to see if the springs on the thermistor or 
thermoprotector are bent or broken, and adjust them if 
possible; otherwise, replace the thermistor or 
thermoprotector (see instructions above). 

2. Align the sqrew holes on the roller bearing with the 
holes in the fuser. Install the two short black screws. 
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3. Replace the gear on the roller so that the inner tooth 
on the gear lines up with the s l ot in the tube. The 
side of the gear where the inner tooth is flush with the 
surface of the gear should face outward . Replace the 
retaining ring to hold t he gear on the shaft. 

4. Replace the steel plate on the end of the fuser assembly 
as follows: 

al Place the plate on the assembly so that the two screw 
s l ots line up with the screw holes on the assembly , 
and install the screws . 

bl Attach one end of the steel spring to the tiny hole 
in the plate (from below); attach the other end to 
the hole in the lower gear plate . Make sure that the 
ends of the spring are securely seated in the holes. 

cl Clamp the white plastic cable under the small cable 
clamp on the plate, pulling the cable so that there 
is very little slack, and tighten the screw. 

5. Reinstall the two spring assemblies, one at each end of 
the fuser . Make sure that the small metal sleeve and 
nylon spacer are on the screw before you install it. 

6. Replace the green cover and its two short black hinge 
screws (see Figure 2-30). Check for free motion of the 
cover and loosen screws if necessary. 

7 . Reinstall the heater bulb in the rol~er, being careful 
of the following: 

al Do not touch the body of the bulb with your hands : 
oil from your hands can cause hot spots and weaken 
the bulb . Hold the bulb by the end with the 
manufacturer's name . 

bl The end marked with the man u factu rer ' s name goes in 
last. (If the tube is installed backwards, the toner 
will not be fused properly to the paper.) 

cl The g lass nipple on the bulb s hould face downward, 
away from the thermistor and thermoprotector. 

dl The leading end must be seated on the copper 
electrode at the far end of the assembly. Otherwise, 
the resistor assembly at position Jl07 on the AC 
Driver PCB will open (blow) and have to be replaced . 

8. Place the black plastic end-piece over the front end of 
the tube, seating the copper electrode in the end of the 
heater bulb. Replace the two short black screws in the 
end piece. 
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2 . C.3 - TRANSFER GUIDES 

The transfer guides (see Appendix, Photo 2, f l) consist of 
plates and rollers that guide the paper toward (and between) 
the t o ner cartridge drum and transfer corona assembly. If 
the transfer guides become bent, print may be light on some 
areas of the page (because the paper wil l be too far from the 
transfer corona wire) . 

NOTE: If you do not have a stubby screwdriver, you will have 
to remove all panels, the rear frame , and the high voltage 
power supply and main motor before performing this removal 
and replacement. 

1. Open the printer and remove the toner cartridge. 

2 . Remove the separation belt. 

3. To allow the printer to open wider, remove the two 
retaining pins (one at each side) (see Figure 2- 31) . 
HINT: Push down on the upper main body while removing 
the pins, to relieve pressure on them. 

4. Remove the two screws and lift out the lower guide plate 
(see Photo 2 , 12). [The roller pressure spring (Photo 
2, 13) comes off when you do this.] 

5. Loosen the screw on the bearing holder (see Photo 3, 
11) , move the bearing holder to the side, and lift out 
the transfer guide. 

Replace 

l. Put the transfer guide back into place , reposition the 
bearing holder, and tighten the screw on the bearing 
holder. 

2 . Put the lower guide plate back into place . Reinstall 
the roller pressure spring and the ground wire above it, 
and then the screw. 

NOTE: There are two important grounding elements for 
the transfer guides: 1) the roller pressure spring and 
the ground wire that connects to it (see Photo 2, t3) 
and 2) the ground wire that connects (via a faston 
connector) to the lug just behind the transfer corona 
(see Photo 3, 13). 

3. Restore t he two retaining pins to their places. HINT : 
Push down bn the upper main body while replacing the 
pins. 

4. Instal l the separation belt. 
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2 . C . 4 - FEEDER GUIDE 

The feeder guide (see Appe ndix , Photo 2 , #6) i s a piece of 
ridged me t al that guides pa per from the transfer corona t o 
the fuser as sembly . At one end of t he feeder guide is the 
static eliminator (Photo 2, tS), a r o w of sharp metal teeth 
that remove excess static charge from the print material . 
(Some high-resistan t print material, such as mylar 
[ tran sparencies], develops a high e l ec t ric charge on its rear 
surface during transfer. When the print separates from the 
drum at a high speed, this charge can be rearranged , causing 
toner particles on the othe r s i de to move around , producing 
what look like "water spots" on the prin t. The static 
eliminator prevents this.) 

Remove 

Open the printer and remove the toner cartridge. Then locate 
the feeder g u ide, remove its four screws , and lift it out. 

Replace 

1. Position the feeder guide and tighten the screws fully. 

2 . Loosen the screws one -eighth to one - quarter turn. (If 
the screws are too tight, the feeder guide may warp, 
causing smearing of the print . ) 

2.c.s - SEPARATION/FEEDER UNIT 

The Separation/Feeder Unit (see Photo 2, 18) separates the 
paper from the toner cartridge print drum and guides the 
p aper to the Fu se r Assembly. 

Remove 

1. Open the printer and remove the toner cartridge and the 
separation belt. 

2 . Remove the harness cover (see Photo 4, fl ). 

3. Remove the fuser assembly (Section 2.C.2.) 

4 . Remove the feeder guide. ( Section 2.C.4.) 

S. Remove the g r o und wire from the sepa r ation/f eede r unit 
(short silver f langed screw). 

6. Remove the ,two l a r ge black screws; then remove the 
separation/ feeder unit. 

Replacement is t he reverse of remova l. Take care not to 
damage the separation belt whe n ins talli ng it . 
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2 . C.6 - TRANSFER CORONA ASSEMBLY 

As the paper passes over t he tra nsfer co r o na (see Append ix , 
Photo 5 , #6) , the corona wi re gives the pa per a static c harge 
which att r acts the toner from the p rint d rum. If the corona 
wire breaks , the pri nting will be t oo light across the entire 
page . You ca n replace the enti re assembly, or just the wi re . 

Remove Assembly 

1. Open the pri nter . 

2 . Remove t he separation be lt (see Photo 5 , #1) . 

3 . Remove the transfer r olle r (see Photo 5 , #2) 
by removing its o ne screw and lifting out 
t he t r a ns f e r r oller . 

~ 
Screw ,,_e...., _ ___ _ 

Transfer Roller 

4. · Remove the sc r e w at the front end of the assembly (see 
Photo 5 , #3 ) a nd li ft t he assembly toward the front o f 
the printer and o ut. 

Replace Assembl y 

1 . Put the assembly back into place and install the long 
black screw. WARN I NG: Be careful not to cut your 
fingers o n t he a n ti-static teeth next to the assembly: 
they are sharp! 

2 . Put the transf er rol l e r in position ( it s two studs fit 
in to holes i n the brass - colored p l a t e above it) a nd 
install its b lack se l f -tapping screw. 

3. Rei nstal l the separation belt . 

Rest ring Corona Wire 

You wi ll need corona wire and, for the guide wire , nylon 
wire. You will also need a spring hook , needlenose p liers , 
a nd di agonal cutters . 

1. Remove the corona assembly from the laser printer. 

2. Pl ace the un it in fron t of you so that the corona 
terminal (see Pho to 5 , #5) is on the right hand side . 

3. Remove both the c orona wi r e termi nation covers (see 
Photo 5, #4 a nd #5) by u nsnappi ng them a nd lifti ng them 
c l ear of the assemb l y. 
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BOTTOM VIEW 

I. Fasten the guide wire with screw A. 
2. Pass wire around pin 1 and pin 2 to pin 3. 
3. Continue routing the guide wire as shown in the diagram. 
4. Pass the wire from pin 13 to screw B, and ti~htcn screw B. 

ISSSSSZI 
TOP VIEW AFTER GUIDE WIRE RESTRINGING; 

TERMINAL END IS ON RIGHT IIA D SIDE 

FIGURE 2-32: CORONA ASSEMBLY 
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4. Remove the tensio n spring from the e nd of the broken 
corona wire and se t it aside . 

5. Remove the guide wire (nylon wire) by l ooseni ng the 
screws that hold it to the corona assembly. 

6. Remove the broken corona wire from the corona assembly . 

7. Take the new corona wire, fold back approximately a 1/4 " 
length , and make six to eight half-turns to form a loop 
at the end of the wire . 

8. Hook the l oop over the plastic retaining pin at the left 
end of the assembly (see Figure 2- 33) 

9 . Stretch the wire along the l ength of the corona assembly 
until it just reaches the leftmost brass- colored part o f 
the corona wire terminal, and cut off any excess wire . 

10 . Using the same procedure as in step 17 above , form a 
loop at the e nd of the corona wire. 

11 . Hook o ne e nd of the spring on t o the loop and the other 
end onto the corona wire terminal ( see figure below). 
The wire should be taut e nough to remain straight, a nd 
should have no kinks. 

12 . Replace the corona wire termination covers . (The s mall 
cover has a lip that fits under the lip of the 
assembly . ) 

1 3 . Restring t h e guide wire as shown in Figure 2-32. 

14 . Install the cor o na assembly in the laser printer. 

o•~------------------------~ 
• Length of new wire----------------<~ 

FIGURE 2-33: RESTRINGING THE TRANSFER CORONA WIRE 
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FIGURE 2-34 

CROSS SECTION OF FUSER ASSEMBLY, SIMPLIFIED 

Separation guide ----\--11 
Lower roller ---~,.....fH~ 

FIGURE 2-35 

CROSS SECTION OF FUSER ASSEMBLY 
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2 . C.7 - PUSER ROLLERS 

The rollers in the fuser assembly may need replacement afte r 
long service. To check for roller wear, perform the Nip 
Width measurement (see section 2 . E . l, below) . 

Remove Uppe r Roller 

1 . Remove the black plastic end- piece (right fuser bracket) 
from the front end of t he fuser assembly by removing its 
two screws . 

2 . Carefully remove the heater bulb from the roller -- do 
not touch the g lass except with a clean cloth -- and put 
it in a safe p l ace . 

3. Remove the green cover by removing the t wo hinge-screws 
that ho l d the cover to the fuser (see Pigure 2-34). 

4 . Remove the screws that hold the two pressure spr ing 
assemblies at each end of the fuser assembly . (Eac h 
spr ing assembly con tains a white nylon bushing and a 
small metal sleeve . ) Remove the pressure spring 
assemblies. (Pigure 2- 35) 

5. Remove the steel plate from the rear of the fuser as 
follows: 

a) Loosen but do not remove the screw that clamps the 
white cab le to the plate. Pree the cable . 

bl Remove the spr ing from the steel plate . (To a void 
losing it, remove it entirely from the assemb ly and 
put it aside . ) 

cl Remove the t wo screws that attach the stee l plate to 
the rear of the fuser, and remove the plate . 

6 . Remove the grip ring from the geared end of the roller 
by using needlenose pliers . (The gear teeth are 
plastic ; do not push against them when prying the ring 
off.) 

7 . Remove the gear from the tube. 

8. Remove the two screws from the roller bushing at t he 
other end of the fuser assembly. Pull out the roller, 
being extremely careful not to scratch any of the 
exposed surfaces . 
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Separation guide ---->,.--"'fl 
Lower roller ___ _,,c--+H:V"" 

FIGURE 2-36 

CROSS SECTION OF FUSER ASSEMBLY 

Crossmcmber Assembly: Top View 

) 
Crossmember Assembly: Bottom View 

FIGURE2-37 

Separation Plate 

~ 

'"-'· -"·~~ Pressure arms 

FIGURE 2-38 
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9. If the replacement roller does not have a bushing 
attached, remove the bushing on the o ld roller by 
carefully prying off the grip ring . Then install the 
bushing and the grip ring on the new roller. 

Remove Lower Roller 

1. Remove the upper roller (see instructions above). 

2. Remove the upper crossmember assembly (see Figure 2- 36 
and 2- 37) as follows: 

a) Remove the two sc~ews (one at each end) . 

b) Disengage the white cable from the fuser assembly and 
lift out the crossmember assembly. 

3. Remove the lower paper delivery guide (gray plastic) by 
removing the two screws holding it to the fuser 
assembly . (One of the screws has a small coppe r washer 
under it: make sure to capture it.) 

WARNING: In the next step take care not to cut your fingers 
on the sharp edges of the separation plate . 

4. To remove the lower roller, lift the roller, the two 
pressure arms (one at each end -- see Figure 2- 38), and 
the shiny separation plate up out of the assembly. 
(This is not easy: be prepared to fumble with it a 
bit . ) 

Replace Lower Roller: 

1 . Make sure the small plastic bushings are in place at 
each end of the lower roller, with the flange end 
towards the roller. Place the two metal pressure arms 
(one at each e nd) on the bushings , in the direction 
shown in Figure 2-38). 

WARNING: In the next step take care not to cut your fingers 
on the sharp edges of the separation plate. 

2. Hook the separation plate onto the bushing shaf t at each 
end of the lower roller, in the direction shown in 
Figure 2-38. 
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FIGURE 2-40 
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3. Place the roller assembly into the fuser assembly as 
follows : 

a) Use a piece of masking tape to hold t h e roller 
assembly t oge ther . 

b) Move it under the metal arms o n the fuser assembly . 

c) Insert the tab o n the back of the sepa r ation plate 
(Figu re 2-39 , #1 ) into the slot in the center of the 
fuser assembly plate (between the central black 
r ollers) . 

d) Hook the ends of the pressure arms on the two s lotted 
bushings at each end of the fuser assembly . 

el Remove the masking tape . 

4 . Reinstall the gray plastic l ower delivery g uide and the 
two small screws . Do not forget to place the coppe r 
washer under the screw closest the geared end of the 
fus er. 

5 . Reinstall the upper crossmember assembly by its two 
black screws, making sure that the fro nt white plastic 
cable is r o uted through the small s l ot between the 
pressure arm and the fuser chassis . The rear white 
plast ic cab le is routed below the small curved flange on 
the ~pper crossmember. 

6. Reinstall the upper roller. 

Replace Upper Roller 

1 . Ca ref ully install the roller in the fuser assembly, 
inse rting the side without the bus hing fi r st . (If there 
is no front b u shi ng o n the r ep lacement rolle r, transfer 
the bushing and g r ip ring from the o ld r oller to the 
new . ) 

When replacing the roller, check that the thermistor and 
thermoprotector (the two gold colored components o n the 
top bar o f the assembly) touch the tube evenly whe n the 
tube is rotated (see figure 2-40 ) . If the contact is 
not even , check to see if the spr ings on the thermistor 
or thermoprotector are bent or broken , and adjust them 
if possible; ot herwise , replace the thermistor or 
thermoprotector (see instruct ion s below) . 

2 . Align the screw holes on the roller bushing with the 
hole s in th e fuser. Install the two short black sc rews . 
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Lower roller 

FIGURE 2-41 

LaserWriter Printe r Take-Apart rev. Sep 85 

Lone with 
Unthreaded Top 

page 2.fiO 



3 . Replace the gear on the roller so that the inner tooth 
on the gear lines up with the slot in the tube. Make 
sure the outer side of the gear (where the t ooth is 
flush with the surface of the gea r) faces outward. 
Replace the grip ring to hold the gear in p lace . 

4. Replace the stee l p late on the end of the f use r assemb l y 
as follows: 

a) Place the plate on the assembly so that the two sc rew 
slots line up with the screw holes on the assemb ly, 
and install the screws . 

b) Attach one end of the steel spri ng to the tiny ho le 
in the plate (from below); attach the o ther end to 
the hole in the lpwer gea r plate . Make sure that the 
ends of the spri ng are s e curely seated in the holes. 

c) Clamp the white plastic cab le under the s mall cable 
clamp on the pla te , pulling the cable so that there 
is ve ry little slack, and tighten the screw . 

5 . Reinstall the two spring assemblies, one at each end of 
the fu ser . Make sure that the sma ll metal sleeve and 
nylon bushinq are on the screw before you install it . 

6. Replace the g r een cover and its two s hort b lack hing e
screws (see Figure 2-41). Check for free motion of the 
cover a nd l oose n screws if necessary. 

7 . Reinstall the heate r bulb in the roller, being ca reful 
of the following: 

a) Do not touch the body of the bulb wit h your hands : 
oil from your hands can cause hot spots and weaken 
t he bu lb. Hold the bulb by the end with the 
manufacturer ' s name. 

b) The end marked with the manufacturer ' s name goes in 
last. (If the tube is installed backwards , the toner 
will not be fused properly t o the paper . ) 

c) The glass nipple o n the bu l b should face downward, 
away from the t hermistor a nd thermoprotector . 

d) The leading end must be seated on the small copper 
electrode at the far e nd of the assembly. 

8. Place the black plastic end-p iece (bracket) over the 
fro nt end of the tube , being especial ly ~areful to seat 
the copper e l ectrode in t he end of the heater bulb. 
Replace the two s hort black screws in the end p iece . 
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2.D - PRINTER PEDESTAL 

2.D.l - REMOVE PRINTER FROM PEDESTAL 

The printer pedestal contains the automatic paper- feed 
mechanism ( Casse tte Pickup Assembly - see Appe ndi x , Photo 7 , 
#1 ) , two transformers (Photo 7, #2 and 3) , the Inter face 
( I /F) Regu l ator (Pho t o 7 , #4) , and the paper-out sensor 
assemb l y (Photo 7 , #5). 

1 . Ma ke s ure that the printer is unplugged and that the 
t o ner cartridge, paper trays, and paper cassette a re 
removed. 

2 . Remove the t op cover and the fron t, rig h t , rear , a nd 
left panels . 

3 . Ground yourself and remove the Lase rWriter I /0 boarn. 

4. Disconnect the cabl e from J50l on the OC Power 
Supply/Motor Drive PCB (Figure 2 - 42, #1) . 

5 . Remove the plastic c l amp that holds the cab l es from the 
last two s teps (Figure 2- 42, #2). 

6 . Disconnec t the s i lver- b r aided ground wire from the uppe r 
main body (Figure 2-4 2 , #3) . 
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7. Open the printer and remove the power interlock assembly 
cover (see Figure 2- 43 , 11). 

B. Clip the cable tie that holds the three large cables 
together (Figure 2- 43, #2). 

9. Unplug the large black cable from Jl03 (Figure 2-43, 
t3). (You may need t o pry it up with a screwdriver 
blade . ) 

10 . Above the power switch you will find four black wires 
that attach by spade connectors to t he power interlock 
assembly (Figure 2- 43 , #4) . Discon nect the two~ 
wires . 

11 . Remove the screw and wedge at the base of the power 
interlock assembly (see Figure 2 - 43, #5). 

12 . Remove the silver screw from the metal tab next to the 
Power Interlock Assembly . (See Appendix, Photo 6, tlO. l 
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FIGURE 2-44 
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FIGURE 2-45 
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13 . Remove the mounting connector plate (Fi9ure 2-44, t6) a s 
f o llows: 

a) Disconnect the grey-and-white ground wire that comes 
from the mounti ng connector plate (Figure 2-44, 17) 
by removing its grey screw. 

b) Cl i p off the cable tie that holds the la rge cabl e 
(1 /0 cable) to the mounting connector p l ate. 

c) Remove the two silve r mounting screws (Figure 2-45, 
#1) and l oosen the screw at the bot tom of the plate 
(Figure 2- 45 , 12) . 

d) Lift the connector plate out. 
its cable and push it out the 
printer so that you can close 
without damaging it. 

Leave it connected to 
hinged side of the 
the printer cover 

14. Unp lug the two white- and- black cables from the 
connectors behind the mounting connector plate (Figure 
2- 44, 18). 

1 5. Remove the screw from the metal t a b at the rear of the 
manual feed assembly (Figure 2- 46 , 1 4 ). 

16. Open the printer and remove the two main pedestal screws 
(Appendix , Photo 4, 15) 

FlGURE 2-46 
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CAUTION: Make sure that you have disconnec t ed all cables and 
screws mentioned in the preceding steps before continuing. 

17. Taking care not to damage any components, close the 
printer. 

18. WARNING: Be careful not to strain your back in this 
step. 

Locate the hand-holds at the left and right sides of the 
printer (on the plastic by the manual feed entrance and 
the paper exi t). Grasping the top part of the printer 
at these areas , carefully lift the printer ou t of the 
pedestal and set it down on a s table work surface. 

2.D.2 - LASERWRITER I/O POWER SUPPLY (INTERFACE REGULATOR) 

The LaserWriter I/O Power Supply (formerly called the 
Interface Regulator - see Appendix, Photo 7 , 14) is located 
at the opposite end of the pedestal from the two 
transformers. It supplies voltage for the LaserWriter I/O 
board. 

Remove 

1. Remove the printer from the pedestal ( see section 
2.0 .1 1. 

2. Remove the two silver screws from the I /O Power Supply. 
Lift up the power s upply. The replaceable fu se will be 
clearly visible. In 110 volt LaserWriters, the fuse is 
5 amp, 125 v; in 220 volt LaserWriters, the fuse i s 5 
amp, 25 0 v . 

Replace 

Put the power supply back into place and replace the screws 
(long silver flanged screws ). 

2.D.3 - CASSETTE PICKUP ASSEMBLY 

Remove Assembly: 

1. Remove the printer from the pedestal (section 2.0.l). 

2 . Remove the four screws from the large copper grounding 
strip and remove the strip . 

3. Locate the four screws (Appendix, Photo 7, 16 ) on the 
cassette pickup assembly . Mark the type of each screw 
o n the assembly, and then remove the screws and the 
manua l feed guide tab (Appendix, Photo 7, f7 ). 
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Pickup dirution 

FIGURE 2-47: PICKUP ROLLER 

Gear boK 

FIGURE 2-48: ROLLER SHAFT 

FIGURE 2-49 

La serWriter Printer Take-Apart rev . Sep 8 5 page 2.70 



4. IMPORTANT: Locate the solenoid (Appendix, Photo 7, #R) 
and mark one of the solenoid lead wire s and its 
connector, so that you can connect the leads to the 
correct poles when reinstalling. (Polarity matters . ) 

5 . Disconnect the solenoid leads. 

6 . Lift the six long wires out of the way, and lift the 
assembly up and ou t of the printe r . 

To remove pickup rollers: 

The pickup rollers are the hal f - moon shaped rollers that pick 
up the paper (see Figure 2-4 7, 2-4 8 , 2-49) . 

1. Turn the cassette pickup assembly so that the pickup 
rollers are facing you . 

2 . Using grip ring plie rs and safety goggles , remove the 
grip-ring at the end of the roller shaft (Figure 2-4 8 , 
11); then slide off the bush ing (Figure 2-48, #2) . 

3 . On the other side of the roller shaft, slide the bushing 
(Figure 2- 48, #4) out of its slot in the frame, and lift 
up the roller shaft part way. Unhook the spring that 
holds it to the other side of the assembly, and li ft it 
free . 

4 . Remove the three E-rings and pickup rollers (Figure 2-
48, #3). IMPORTANT: Do not lose the smal l metal rods 
that keep the rollers in place . 

To replace picku p rollers : 

1 . Put the new rollers in place , as follows : 

a) Make sure the side of the roller with the slot and 
the part number is facing the gear assembly . 

bl IMPORTANT: Make sure the p r ojection on the white 
plastic gear is engaging the pawl (gear-stop) on the 
solenoid (see Figure 2-49 , #1). With the gears in 
that position , turn the roller so that the FLAT side 
faces up (see Figure 2-49, #2) . 

c) Reinstall the metal rod and E- ring . 

2 . Put the roller sha ft back into place , making sure the 
bushing (Figure 2-48 , #4) i s fully inserted in its s lot, 
so that it holds the shaft in place . (The bushing has a 
small tooth that must be positioned in the slot 
opening . ) 

3 . Re - attach the spring . 
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Gearbox 

FIGURE2-50 

Control ring 

Setscrew 
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Driving drum 

FIGURE2-51 

FIGURE 2-52 
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4. On the other end of the shaft, reinstall the bushing and 
the gr i p ring. IMPORTANT: Do not install the grip ring 
too snug l y: it will prevent the roller shaft from 
turning freely. Leave a little play (about 1/2 mm) 
between the ring and the bushing. 

To remove the pickup control clutch: 

1. Remove the pickup roller shaft [see "To remove p ickup 
rollers " (previous page) , steps 1-3]. 

2 . Remove the E- ring and black bushing from the e nd of the 
clutch assembly (Figure 2-5 0 , #1 and 2); then remove the 
2 mm setscrew (Figure 2- 50 , #3) and pull the roller 
shaft out to free the clutch . NOTB : Make sure to 
capture the thin br~ss washer next t o the pickup roller 
gear . 

Lubrication 

The clutch comes apart as shown i n Figure 2-51. To 
lubricate, remove the spring and oil the inside of the spring 
thoroughly with tellus oi l (P/N 970-0006). Then reas semble. 

To replace the clutch 

1. Start the roller shaft through the hole in the l arge 
side of the gear box . Install the thin brass wa s her, 
then the clutch assembly , facing as in Figure 2-50. 

2. Make sure the black bushing (Figure 2-50 , #4) is fully 
seated in its slot in the gear casing (note the tooth on 
the bushing). Then install the other bushing (Figure 2-
50, 12) a nd its E-ring . 

3 . Hold the control ring (see Figure 2-51) so that its 
tooth firmly engages the pawl on the solenoid and the 
gears mesh (see Figure 2- 52 , Jl) . Turn the pickup 
roller shaft so that the flat side of the pickup rollers 
is facing up (see Figure 2-52, #2) . Tighten the 
setscrew to hold this position . 

Replace Cassette Pickup Assembly 

1 . Put the assembly back into place. 

NOTB: The brass colored tab on the cassette pickup 
assembly goes under the metal p l ate (Appendix, Photo 7 , 
19). 
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2 . Reconnect the solenoid leads to the proper terminals . 
CAUTION - The termina l s break easil y. Don't force! 

3 . Rout e the soleno id lead wires so that they will not be 
caught in the gea rs. 

4. Replace the manua l feed guide tab (Appendix , Photo 7 , 
117) 

5. Rep l ace the four screws (Appendix, Photo 7, #6) . 

6 . Route the red, blue a n d brown wires o ver the tape on the 
assembly and press them down u n til the tape holds them 
in place. 

7. Replace the copper g r o und strip and its four short 
silver screws. 

2 .D.4 - PAPER-OUT SENSOR (PS2) 

Overview: When the paper in the cassette runs out , the paper 
detection arm (Appendix , Photo 7 , #5) descends and blocks the 
light from the paper- out photosensor (PS2) . This tells the 
printer t hat there is no more paper, and the PAPER OUT 
indicator on the display panel lights . 

1. Remove the printer from the pedestal (see section 
2 .D. l) . 

2. Point the black plastic arm upwards (Appendix , Photo 7, 
#5) and slide it out of its groove. 

3. The plastic piece immediately beneath the arm you 
removed is the sensor. Disconnect the cable connector 
from the sensor . 

4 . Remove the sensor ' s mounting screw and lift the sensor 
ou t. 

Replace 

1. Put the new sensor in place and i nstall the mounting 
screw. 

2. Connect t he cable connector to the sensor. 

3. Restore the black plastic arm to the sensor assembly. 

4. Replace the printer in the pedestal (see sec t ion 2 . D. 5). 
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2.0.5 - REPLACING THE PRINTER IN THE PEDESTAL 

1 . Check that all components in the pedestal have been 
replaced. 

2. Arrange the pedesta l cables a s follows and use masking 
tape to hold them in place: 

a) The t wo black wires with spade connector s should be 
between the power switch slot and the metal tab to 
t he right of the slot (as you face the slot ) (see 
Appendix, Pho to 7, #10). 

b) The l arge black-sheathed wire s houl d exit above the 
Apple logo on t he metallic pr in ter l abel (see 
A_ppendix , Photo 7, #11). 

c) The other cables should hang over the right side of 
the printer (see Appendix , Photo 7 , #12). 

Hake s ure all wires inside the pedestal a r e routed s o as 
to avoid being pinched when the printer i s replaced on 
the pedestal. 

3 . Lift the printer back into position on the pedestal and 
carefully lower it into place . no NOT PINCH ANY 
CABLES ! ! 

4. Make s ure the printer is correctly seated , as follows : 

a) Chec k that each cable is route d as described a bove. 
Ha ke s ure that it can reach its connector and move it 
around a little you s hould be able to move al l 
cabl es eas ily. 

b ) Make sure that the power switch is fully seated , and 
that the power cord can be inserted in its connector 
(but do not leave the power cord inserted). 

5 . Open the printer . 

6 . Replace the wedge at the base of the Powe r Interlock 
Assembly and instal l it s long b l ack screw (Figure 2-53, 
#5). 

7 . Connect the two black wires with spade connectors to 
their terminals on the Power Interlock Assembly (Figure 
2-53, #4) . CAUTION: There a r e two double- pronged 
connectors for these wires . Attach one wi re to each 
connector -- not both wi res to the two prongs of a 
si ngle connector . Make sure you are using the ~ 
connectors . 
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8. Attach the large black cable to Jl03 on the Power 
Interlock Assembly. 

9. Using a cable tie, tie together the three cables to the 
Power Interlock Assembly, as they were before (see 
Figure 2-53, #2). 

10. Install the Power Interlock Assembly cover and its 
single black flanged screw . (Make s ure the cover fits 
under the four metal tabs at its sides and the plastic 
tab on the harness cover.) 

11. Replace the short silver screw in the metal tab next t o 
the power interlock assembly (Appendix, Photo 6 , #10) . 

12. Replace the mounting connector plate as fo llows: 

a) Open the printer and put the plate back into p lace. 

b) Install the two short silver mounting screws and 
tig hten the sc rew at the bottom of the plate. 

c) Route the large cable under the corner of the 
mounting connector plate and fasten it there with a 
cable tie. (See Figure 2- 54, #6.) 

d) Connect the ground wire to the p rinter chassis 
(chrome plate) with the short thick black screw. 

13. Connect the two white-and-black cables to the sockets 
nea r the mounting connector plate. 

14 . Close the printer and connect the s ilver- braided g round 
wire to the second hole from the end of the hingect side 
of the printer , using a short s ilver flanged screw. 

1 5 . Connect the cable to the DC Power Supp l y board (route it 
over the silver arm , Figure 2- 54 , #5) . 

16. T i e together the cables to the La se r.write r I /O board and 
the DC Power Supply board with the large cable clamp, 
whi c h attaches to the third hole from the end of t he 
hinged s i de of the chassis . (Use a long flanged black 
screw. ) 

17. Replace the extra-long black screw in the tab at the 
rear of the Manual Feed Assembly (Figure 2-54, #4) . 

18. Replace the two main pedestal screws. 

19 . Ground yourself and replace the Laserwri t er I/O board . 
Make sure t o reconnect the three cab l es to the board . 
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20 . Replace the panels a nd cover s . 

21 . Apply power to the printer and make a test print. 

2 .E - OTHER PROCEDURES 

2.E.l - NIP WIDTH MEASUREMENT 

The nip width measurement should be performed when irregular 
fusing is a problem. The measurement shows whether the fuser 
assembly ' s rollers are exerting uniform pressure on the 
prints . If they are not, the l ower roller should be 
replaced . If that fails to fix the problem, the pressure 
springs should be replace~ . 

To measure: 

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

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

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

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

The result of this procedure is a glossy strip on the paper 
where the rollers rested . The strip should be 2 to 3 mm wide 
at its center (Figure 2- 55 , measurement b) , and should spread 
out no more than . 5 mm at either edge (see Figure 2-55, 
measurements a and c). 

4 . Measure the width of the g lossy section where the 
rol l ers were pressing on t he paper (see Figure 2- 55) . 
If it meets spec i fications , ro llers are acceptabl e . I f 
i t fails , replace the lower roller and measure nip width 
again . If nip width is stil l outside spec i fications , 
replace the pressure spring assemblies on either side of 
the fuser assembly . 
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3.A LASER POWER ADJUSTMENT 

Laser power should be adjus t ed after replacing the DC 
Controller board o r the laser unit (see Appendix, Photo 1, tl 
and 15). It should also be adjusted if the image is 
consiste ntly t oo light o r t oo dark and if that p r oblem cannot 
be fixed by using the p r i n t density adjustment dia l or 
changing the toner cartridge . (In general, ho wever , adjust 
laser power as seldom as possibl e. Frequent adjustment 
i ncreases the chances of damaging the laser chip.) 

This procedure requires a multimeter and the l aser power 
checke r (see Figure 3- 2) , which comes in your LaserWri t er 
Spares Kit. 

WARNING: Review the Safety procedures in sec ti o n 2 . A. 3 
before continuing, and remove a ll jewelry ( including dangling 
necklaces ) before performing this adjustment. 

1. IMPORTANT: Switch the power off. 

2 . Remove the top cover and the LaserWriter I /O board and 
card cage. 

3. Open the l aser access hatch on the scanner unit. ( See 
Figure 3-1.) 

4. Insert the Laser Power Checker (Figure 3- 2) in t o the 
access hatch with the detector (Figure 3-2 , tl) facing 
the laser . WARNING: Make su r e the Laser Power Checker 
is fully inserted, so that none of the laser light can 
escape from the ac ces s hatch. 

5 . Connect the Laser Powe r Checker t o a digital multimeter 
as follows: 

a. Connect the b lack l ead from the Laser Power Checker 
to t he multimeter socket marked "COMMON . " 

b. Connect the red lead from the checker t o the 
multimeter socket marked "VOLTS" or " V. " 

c . Select the "VOLTS " button o n the multimeter, set the 
multime t er range t o 200mv, and turn the multimeter 
on. 

NOTE: If the mult i meter does not make good contact, or 
if the meter range is wro ng , the power of the laser 
cannqt be measured accurately . Be sure the l eads are 
plugged in correctly. 

LaserWriter Printer Adjustments rev . Mar 86 page 3.3 

II 



i 
to DC 

Controller 
PCB 

6 J21s ~ D J201 
1 J215 ~ o 

34 33 

~ 
J214 ~D 

J202 
@ J213 : ~ LED201 

[2J J212 ~ D 
2 1 

: ~ J203 VR202 J211 

J210 1 0 
o: 

J209 J205 J206 J207 J208 7 

J204 7 110 1 4 1 6 1 12 1 
c=:lc::=:::::Jc::J c:::J 

FIGURE 3.3: CONNECTOR LOCATIONS ON THE 
DC CONTROLLER PCB 

Scanner unit 

Laser unit 

0 

FIGURE3-4 

LaserWriter Printer Adjustments rev . Feb BS page 3 . 4 



6. Disconnect the cable from J209 on the DC Controller 
board (see Figure 3- 3). 

7. Connect a jumper between pins 5 and 6 on J209. 

8. If a new DC Controller board is being installed, turn 
VR202 (see Figure 3- 3) all the way counterclockwise, to 
start with the lowest possible setting. 

9. Switch the power on and wait about one and a half 
minutes for the printer to warm up. The green power 
light should flash during the warm-up period. You may 
proceed to the next step when the green light stays on 
steadily. 

10. Momentarily connect a jumper between J209 pin 7 and pin 
6; record the reading on the meter and remove the 
jumper. (CAUTION: Leaving the jumper on too long may 
burn out the laser.) 

11. Repeat step 10 two more times. Calculate the average of 
the three readings to determine the laser power output. 

12. Compare the averaged reading to the reading shown on the 
laser label (see Figure 3-4). 

13 . If the laser output is within the range indicated on its 
label (the voltage indicated next to the figure "300," 
plus or minus 1 millivolt), no adjustment is necessary, 
so you may skip the next three steps (step 14, 15, and 
16) and continue with step 17. 

LaserWriter Printer Adjustment s rev . Feb 85 page 3.5 



14 . Before making any adjustment, make sure that the jumper 
between J209 pin 7 and pin 6 is removed. Then, if the 
laser output is too high , turn VR202 a litt l e 
counterclockwise . If the laser output is too low, turn 
VR202 a little clockwise. Move the resistor in very 
small increments. 

lS. Install the jumper and measure the laser output as 
before (steps 10, 11, and 12). 

16. If the laser output is now within the range indicated, 
no further adjustment is required . If it is not, repeat 
steps 14 and 15 until the adjustment is within the 
indicated range. 

17. Turn power off and remove all jumper wires. 

lB. Remove the Laser Power Checker and close the access 
hatch securely. 

l~. Reconnect J2U9 to the IX Control ler board. 

20. Reinstall the LaserWriter I/O board and the top cover. 

21. Turn the printer on and verify correct operation by 
wa iti ng for the automatic test print to be generated. 

Top edge of paper 

Leading Edge of Image 

Laser Writer 

FIGURE 3-5 
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3.B IMAGE SKEW ADJUSTMENT 

If there is a large registration problem -- that is, if the 
image on the page looks very skewed -- the cause is probably 
the paper cassette or some other part o f the paper feed path 
(worn or dirty rollers can cause r egistration p r oblems). But 
if it is a small skew in the position of the horizonta l lines 
of print -- just a millimeter or two -- you can fix it by 
adjusting the position of the laser/ scanner unit. Changing 
the position of the unit changes the a ng l e of the horizontal 
lines on the printed page with respec t to the vertical lines. 
Only horizontal skews can be corrected by this procedure . 

If skewing problems occur when using the types and weights o f 
paper recommended for the LaserWriter, the adjustment is 
covered under warranty. If t he problem only occurs with 
paper that is outside the recommended types or weights , be 
sure to warn the user that adjusting the printer for unusual 
weights of paper is not -covered under warranty and that it 
may cause skewing problems when the recommended types of 
paper are used. 

To Check Adjustment: 

1 . Make sure the type of paper recommended by the user ' s 
guide is loaded into the paper cassette (ordinary 
duplicator paper is acceptable). Then generate a user 
test print by turning the printer off and then o n again. 

NOTE : If you are adjusting the printer to wo rk with a 
specific type of paper that i s outside the printer's 
usual paper specifications, be sure to use that paper 
for the test. 

2. Horizontal line specifications: Measure the distance 
from the top left and right corners of the image to the 
top edge of the paper (See Figure 3- 5). The difference 
between the two measurements (left and right) s hould be 
no more than 1 millimeter. 

I f the difference is greater than specified, or if the 
custome r wan ts a more exact adjustment, perform the 
adjustmen t proced ure until the p r i n t is satisfactory. 
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To Adjust the Image: 

NOTE: The order of steps given below is different from the i 
order shown in the videotape LaserWriter Introductory Service 
Procedures. Both orders will work, but for best results , 
follow these written procedures, which match the video tape 
LaserWriter Adjustments. 

1. Switch the printer OFF and remove the top c over. 

2. Remove the LaserWriter I /O board. 

WARNING: Make sure the laser access hatch (Pigure 3-6) is 
securely closed and the optical fiber is attached t o the DC 
Controller board (see Appendix, Photo 1, t 4) before 
continuing. Whe n the power is on, remember no t to touch the 
DC Power Supply board or the High Voltage Powe r Supply area 
(see Photo 1, t6 and 7). 

3. Turn on the power and wait unt il the green ready lig ht 
comes on steadily. 

4. Make a service test print by momentarily jumpering pins 
l and 2 on J205 on the DC Controller board -- just touch 
the two pins together with the end of an insulated 
screwdriver. Only do this for an instant: otherwise the 
prints will keep coming out. 

CONTINUED ON NEXT PAGE 
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5 . To make the scanner unit mo vable, loo sen the four large 
mounting sc rews (Figure 3-7 , #1) and the two sealed 
screws closest to the laser (Figure 3-7 , #3) . 

6 . Rotate the scanner u nit around screw A (see Figure 3 - 7): 
rotating the unit c l ockwise makes the horizonta l line 
incline cou nterclockwise, and vice versa . 

7 . Make another servi ce tes t print by jumpering pins 1 and 
2 o n J205. Then measure the image skew as directed 
above. 

Repeat steps 6 - 7 until the ad j ustment is satisfactory 
o r until you are unable to move the unit any furthe r. 

Stage TWO 

If you cannot achieve op timum adjustment using steps 1-7, 
continue with the followi ng steps . 

8 . Tighten the t wo seal ed screws you had loosened earlier 
(Figure 3-7, #3) and loosen the t wo sealed screws on the 
other side of the scanner unit (Figure 3- 7 , 12). 

9. Rotate the scanner unit around screw B (see Figure 3 - 7) : 
rotating the unit clockwise makes the hori zontal line 
incline counterclockwise, and vice versa. 

10. Make another ser vice test print by jumpering pins 1 and 
2 o n J205 . Then measure the image skew as directed 
above . 

Repeat steps 9 - 10 until the adjustment is 
satisfactory. If necessary, return to steps 5 - 7 for 
furthe r adjustments. 

Fina l c hec k 

When the adjustment is satisfactory , carefully tighten all 
screws . Turn off the power to the printer and put back the 
LaserWriter I/O board . To verify your adjustment , generate a 
user test print by turning o n the power, a nd measure the 
image skew as directed above. 

Be sure to confirm that no part of the image i s missing. The 
adjustment procedure s hifts the position of the leading edge 
of the picture, and if it is shi fted too far, the leading 
edge o f the image may be moved e ntirely off the page . 
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HOW TO USE THE TROUBLESHOOTING SECTION 

Introduction: 

Use this section, along with your knowledge of Theory of Operations, as a guide in diagnosing 
and repairing LaserWriter printer failures. 

There are three check procedures: 

(1) Pre-Power-On Check - This check procedure should be done first. It is a checklist 
of important items to check before beginning to troubleshoot the printer. 

(2) Laser Writer Functional Check - This check procedure should be done after the 
Pre-Power-On Check. It is a brief comprehensive check of the LaserWriter. If the 
problem is in the print engine (everything on the printer except the LaserWriter UO PCB) 
this check will refer you to the Print Engine Check. 

(3) Print Engine Check - This procedure should be done only if referred to by the 
LaserWriter Functional Check. It takes you through a step by step check of each 
function on the printer. When the malfunction is observed, the procedure will branch 
you to one of the uoubleshooting tables. These tables are actually independent 
procedures to help you troubleshoot specific functions of the machine. 

Equipment Needed to Troubleshoot the LaserWriter Printer: 

I. Multimeter. 

2. LaserWriter Spares KiL 

3. All of the equipment listed in the Take-Apart section under General Information. 

Skills Needed to Troubleshoot the LaserWriter Printer: 

1. You must be able to use the voltmeter and ohmmeter functioos of the multimeter. 

2. You must be able to use your knowledge of the LaserWriter to recognize and interpret 
abnormal operation. For more information on the operation of the LaserWriter, see the 
Theory of Operations materials. 

3. You must be able to find connectors and pins on the LaserWriter Wiring Diagram (found 
in the pocket at the end of this manual) and then locate those items on the printer. 

4. You must be able to foUow basic electtical safety precautions for working with AC line 
voltage in power supplies. 
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To Troubleshoot the Printer, Follow These Steps: 

I . Check for proper installation and functioning by following 

(!) the Pre-Power-On Checklist and 
(2) the LaserWriter Functional Check. 

If a problem is observed, the Functional Check will refer you to (3) the Print Engine Check, or 
directly to one of the Troublesbooting Tables. The Print Engine Check will further define the 
problem to the specific function that is failing and refer you to the appropriate Troubleshooting 
Table to isolate the problem to a replaceable pan. 

2. When tbe printer is repaired, perform the Service Technician Maintenance procedure 
found in the Preventive Maintenance section of this manual. 

How to Use the Procedures in This Section: 

The foUowing example explains how to read the Troubleshooting Tables. 

A- THERE IS NO POWER: (Procedure) 

Step Check Result Action 

Is the printer plugged in? NO 

2 ls the printer firmly closed? NO 

3 ls the required voltage NO 
supplied at the AC outlet? 

Plug in the printer. 

Close the printer. 

Nothing is wrong with 
the printer. Take steps 
to provide an adequate 
power supply. 

To solve a problem, begin at step one and perform the check explained there. 

Explanation 

(Explanations for the 
troubleshooting steps 
are located on the 
opposite page.) 

If the result is not as indicated in the "Result" column, go to the next step number. But if the 
result is as indicated in the "Result" column, perform the action indicated in the" Action" 
column and observe what happens. 

If you have a question about the step (why it's being done, how the machine is supposed to 
behave, etc.), refer to the explanation for that step on the opposite page. If the problem is not 
eliminated. continue to the next step. 

Test Prints: 

There are two test prints produced by the LaserWriter. 

(I) User Test Print -

(2) Service Test Print -

LaserWriter Printer Troubleshooting 

If the LaserWriter UO PCB is installed, this test print is 
automatically produced when the power is turned on (unless 
the protocol switch is set to "Special"). 

This test print is produced when pins I and 2 of J205 on the 
DC controller PCB are jumpered IL is sometimes called the 
internal or print engine test print 
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Pin Numbering on the LaserWriter 

The pin numbering system used on the LaserWriter's printed circuit boards has one potentially confusing feature: 
blanlc pin positions, which occur on several jacks, are not counted in numbering the pins. This system is 
followed consistently throughout the printer, so the following example, illustrating the general rule, applies to 
all jacks with blank pin positions. 

not counted 
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CHECK PROCEDURES 

(1) Pre-Power-On Check: 

Line Vohage OK (115 VAC plus or minus 10%) 

Printer installed on solid level surface 

Room temperature between 50 • 90· F (10 • 32.5' CJ 

Humidity between 20% and 80% 

Printer not located near: water tap 

boiler 

humidifier 

open name 
dusty location 

Printer llOI exposed to ammonia gas (produced by Diaz.o copiers or cleaning solutions) 

Printer llOI expased to direct sunlight 

Printer is installed in a well-ventilated area 

Cables and conncct.orS OK 

Toner cartridge is installed and OK (replace if indicator is red) 

Fuscr roller clcancr felt in place and llOI dirty 

Print density adjustment dial set to center 

Protocol selector switch (on back of printer) set to ApplLTa/Jc 

Piper cassette properly loaded with paper (not more than !Omm high) 

Paper is 16-21 lb. standard photocopier paper 

lnnsfcr corona wire OK (check for broken or dirty wire) 

Separation belt OK (check for nicks or broken belt) 

No visible problems 
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(2) LaserWriter Functional Check: (Procedure) 

Step Check 

PRINTER SET-UP 
Is lhe printer properly set up as listed 
in tile Pre-Power-On Checklist? 

2 USER TEST PRINT 
Turn lhe printer off and wait one minute. 

Result Action 

NO Properly set up tile printer. 

Then tum tile printer on and wait three minutes. 

Jr the 110 PCB has been upgraded "ith tbe LaserWriter Plus ROMs, refer to Stction 
J, TroubltShooring, of the LastrWrittr Plus Ttchnlcal Proctdurtr (behind the 
LastrWriltr Plus tab) before continuing. 

a. Is tile Apple user test print 
produced and is print quality OK? 

b. Is tile Apple user test print 
produced but the print quality 
defective? 

c. Is an Apple user test print 
produced at all? 

3 LASERWRITER 110 PCB 
Reinstall tile LaserWritcr IJO PCB. 
On tile LaserWritcr VO PCB, 
disconnect P3 from 13 (tile power 
input to the LascrWriter VO PCB) 
then rum on tile printer and check 
for +5 volts between pins I and 3 
of P3. Check for +5 volts between 
pins 2 and 4. ls there +5 volts 
between botll sets of pins? 

4 APPLETALK COMMUNICATION 
Connect the LascrWriter to a 
Macintosh via AppleTalk. Load 
the LascrWriter Test disk into the 
Macintosh and send its file to tile 
printer. Is the LaserWriter test 
print successful? 

5 MANUAL FEED 
Select Manual Feed-at tile Macintosh 
and resend tile tcsl file to tile 
LaserWriter. Is tile LaserWritcr 
Manual Feed test print successful? 

LascrWriter Printer Troubleshooting 

YES 

YES 

NO 

YES 

NO 

NO 

NO 

YES 

Go to step 4 of this procedure. 

Try several more prints to sec if tile problem 
persists. If it docs, replace tile toner cartridge, 
rum off the printer for one minute, tllen 
rum it back on to obtain anotller test print. 
If tile problem is still tllcre, go to table Q. 

Turn off the printer. Remove the LaserWritcr 
VO PCB and jumper pins I and 2 of 1205 on 
tile DC controller PCB to produce tile service 
prinL If tile service test print is not produced, 
go to tile Print Engine Check procedure. 
If tile service print is produced, go to step 3. 

Replace the LaserWritcr IJO PCB witll a 
known good one. Go back to step I and 
begin tile Functional Check again. 

Go to table S. 

Go to table P. 

Go to table R.I. 

The LaserWriter is fully functional. Pcrfonn 
the Service Technician Maintenance 
Procedure located in the Preventive 
Maintenance Section. 
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(2) LaserWriter Functional Check: (Explanation) 

NOT E: "Print engine" refers to everylhing on the printer except the LaserWriter VO PCB. 

Step Explanation 

Self expl:lrultory. 

2 a. For a user test print to occur, the print engine must be functional, and everything on the 
LaserWri ter VO PCB except the network interface circuitry must have functioned 

b. Table Q contains examples of print image defects. 

c. The service test print is a functional test of the print engine. If the service test print is 
produced and the quality is good, that means that the print engine must be working properly. 
The print engine and the LaserWriter VO PCB work together to produce the user tes t prinL 
If the user test print didn't occur but the service test print did, that indicates a problem with 
the LaserWriter VO PCB. 

3 ln order to arrive at this point in the procedure, you have determined that the printer w ill not 
produce the user test print but the print engine is functional . This points to a LaserWriter VO 
PCB failure. Step 3 checks to see if the problem lies with the LaserWriter VO PCB or its 
power supply. The power supply (Interface Regulator) is located in the base of the printer. 

4 The LaserWriter user test print checks all functions on the printer except the network interface 
functions of the LaserWriter VO PCB and the manual feed operation of the print engine. Siep 4 
checks the Apple Talk network communications functions of the LaserWri1er 1/0 PCB. 

S Step S checks the only remaining function, that of the manual feed operation of the print engine. 
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(3) 

Step 

2 

3 

4 

s 

6 

7 

Print Engine Check: (Procedure) 

Check Result 

PREPARATION FOR PROCEDURE 
Tum off the printer and remove: 

a. LaserWriter cover and panels 
b. LaserWriter UO PCB 
c. any paper jams 

VISUAL INSPECTION 
Open the printer and perform visual 
inspection of the printer. 

FAN POWER 
Close and tum on the printer. NO 
does the fan come on? 

"POWER-ON" DISPLAY LED STATUS 
Observe the LEDs on the display panel. 
a. Is the Paper Out LED on? YES 
b. ls the Paper Jam LED on? YES 
c. Does the Ready/Wait LED NO 

begin flashing? 

DELIVERY ROLLERS 
Tum off the printer. Observe the NO 
delivery rollers at the front of the 
fuse r as you rum it back on. Do 
the rollers rotate as the main motor 
finds home position? 

FUSER HEATER BULB 
Observe the printer cover door latch. NO 
Do you see light from the fu ser 
heater bulb (through the latch) going 
on and off every 5 to 10 seconds? 

PRECONDITIONING EXPOSURE LAMPS 
Take out the toner cartridge (reinstall NO 
when this step is finished). Tum the 
printer on and activate the door switch 
using a screwdriver while you observe 
the red lens inside the toner caruidge 
cavity. Do all five of the precondition-
ing exposure lamps behind the red lens 
come on with the proper intenSity 
immediately after you activate the 
door switch? (Reinstall caruidge.) 

Action 

Clean or repair as necessary. 

Go to iable A. 

Go to iable l. 
Go to iable G. 
Go to step 7 of iable A. 

Go to iable B. 

Go to iable D . 

Replace the assembly with a known good 
one and try this step again. If the 
problem remains, go to table K. 

8 PAPER OUT DETECTION 
Remove the paper cassette from the NO Go to iable J. 
printer. Does the Paper Out LED 
come on? NOTE: the Ready/Wait 
LED may continue to flash. (Reinstall 
the cassette when finish ed with this step.) 
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(3) Print Engine Check: (Explanation) 
Step Explanation 

Self explanatory. 

2 Self explanatory. 

3 The fan is connected to line voltage very early in the power distribution system. It is more likely 
that this is a symptom of a power problem than an actual fan problem. 

4 a Since you checked that the paper cassette is installed and property loaded with paper during 
the Pre-Power-On Check, a lighted Paper Out LED at this point is not reaUy an indication 
that there is no paper. 

b. Since the printer hasn't had a chance to process any paper, a paper jam could not possibly 
have occurred yei, so a lighted paper jam LED at this point is not really an indication of a 
paper jam. 

c. If the Ready/Wait LED does not begin flashing, it is a good possibility that there may be a 
power problem. 

S One of the first things that the DC controller PCB docs after power becomes stable is to issue a 
command to the motor driver circuits in the DC power supply/motor driver PCB to rotate the 
main motor to its home position. 

6 Upon power up, the DC controller PCB immediately begins monitoring the temperature of the 
fuser. If the fuser is initially cold, the DC controller will send the command to tum it on right 
away. 

7 Self explanatory. 

8 Step 8 checks the ability of the paper-out sensor to detect a paper-out condition. 
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(3) Print Engine Check: (Procedure) 

Step Check Result Action 

9 "READY" DISPLAY PANEL STATUS 
After the printer has been on for about NO Go to table 0 . 
three minutes, observe the Ready/Wait 
LED. Does the ReadyfWait LED 
stop flashing and stay on? 

10 SERVICE TEST PRINT 
Check for the following as you 
momentarily jumper pins I and 2 
on 1205 of the DC controller PCB 
to initiate a service test print 

a. Does the DC contr0ller PCB LED NO Replace the DC controller PCB. If the 
light during the test print? problem remains, go to table L. 

b. Does the laserfscanner unit LED NO Go to step 3 of table L. 
light during the test print? 

c. Does the DC power supply/motor NO Go to table B. 
drive LED light during the test 
print? 

11 PRINT PROCESS COMPLETION 
At the completion of the print process, NO Go to step 14. 
the paper should be delivered and the 
ReadyfWait LED should come on 
steadily. Is the print delivered? 

12 FAULTY PAPER JAM DETECT 
Does the Paper Jam LED light even YES A crue paper jam has not occurred but one 
though print was delivered? has erroneously been detected Go to 

table G. 

NO LED is OK; go to step 13. 

13 PRINT QUALITY CHECK 
ls the print quality good? YES Print engine is functional; go to step 3 

of the LaserWriter Functional Check. 

NO Try several more prints. If the 
problem persists, replace the toner 
canridge. If the problem still 
remains, go to table Q. 

14 PRINT IS NOT DELIVERED 
Does the paper jam LED light? YES Go to table R to solve the paper jam 

problem. 

NO A crue paper jam has occurred and has 
not been detected. Go to table H. 
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(3) Print Engine Check: (Explanation) 
Step Explanation 

9 The OC controller PCB monitors the conditions of the print engine to determine when to p ut it 
into the ready state. One of these conditions is the fusee temperature. If the fusee is cold when 
the power is turned on, it can take up to three minuteS to reach operating temperature. Once 
the OC controller PCB deteclS that fusee temperature and the other conditions are met, it will 
activate the ready signal which lights the Ready/Wait LED and notifies the LaserWriter VO PCB 
that the print engine is ready for a print command. 

If the Ready/Wait LED never stops Oashing, it indicates that one of the conditions necessary for 
the ready state is not occurring. Table 0 will help you isolate that condition 

10 a.. This LED is an indication that laser power is on. If a print is performed where there is 
relatively little print in the print image, this LED can be seen to flicker as laser power goes 
on and off. 

b. The Scanner LED lighis when the scanner servo detects that the scanner motor is rotating at 
the correct frequency. 

c. The OC power supply/motor drive LED lights when the motor driver servo deteclS that the 
main motor is rotating at the cornet frequency. 

11 Self-explanatory. Steps 12 and 14 check whether the Paper Jam LED is functioning correctly. 
Step 13 checks print quality. 

12 If the paper is delivered then there is no jam and of co~e the Paper Jam LED should not light. 
If it does light, table G will help you determine why a paper jam has been detected when one 
has not occurred. 

13 By arriving at this point. you have proven that all of the functions of the print engine are 
operational. Go back to the LaserWriter Functional Check to check the remaining functions of 
the LaserWri tee. 

Table Q will refer you to the proper Image Defect table. 

14 Arriving at this point means that paper was not delivered during the print process. This means 
that there is a paper jam. Step 14 checks to see that the paper jam was properly detected. If 
the Paper Jam LED does not come on when it should, it indicateS a problem that is probably 
separate from the paper jam iiself, and one which should be taken care of first. Table H will help 
you find the cause of this problem. 

Table R wiU help you select the proper Paper Jam table. 
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TROUBLESHOOTING TABLES 

NOTE: Refer to the Laser Writer Wiring Diagram in the back pocket 
of this manual when using these procedures. 

A - THERE IS NO POWER: (Procedure) 

WARNING: There are dangerous voltages present at many of the locations 
called out in the following procedure. Be sure to follow a ll appropriate 
electrical safety precautions when performing this procedure. 

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

Step 

2 

3 

4 

Check 

Is the printer plugged in? 

If the printer firmly closed? 

Is the required voltage supplied at 
the AC outlet? 

Is circuit breaker CB I open? 

Result 

NO 

NO 

NO 

YES 

Action 

Plug in the printer. 

Oose the printer. 

Nothing is wrong with the printer. Take 
steps to provide an adequate power supply. 

Reset the circuit breaker. If the breaker trips 
as soon as reset, there is a shon that will 
have to be located. 

NO Make sure the power is off. Unplug the 
printer. Open the printer and disconnect 
J 105 on the AC driver PCB. Make sure 
that circuit breaker CB I is reset and has 
continuity. If the circuit breaker is 
defective, replace it 

CAUTION: For the following step be sure to set the multimeter to the correct voltage range or it may 
be destroyed. 

5 With 1105 disconnected. plug the NO 
printer in, close it, and wm it on. Is 
line voltage supplied between TB 
(terminal block) 101·1 and TB 102·1? 
Both tenninaJ blocks are located just 
above NFI (the noise filter in the 
power interlock assembly). TB 101 
is towards the inner pan o f the printer 
and TB I 02 is towards the on/off swilcll. 
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Check noise filt.erNFI, main switch SWI 

and the power cord and plug. Replace as 
necessary. 
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A - THERE IS NO POWER (Explanation) 

Step Explanation 

Self explanatory. 

2 lf the printer is not closed, interlocl<s MS! and MS2 in the power interlock assembly will block the 
AC line voltage almost at its entrance into the printer. 

3 Try plugging a lamp into the outlet to see if the line current is on. If you suspect that the line voltage 
may not be at the proper level, check it with a voltmeter. 

4 The circuit breaker will trip if it detects too much line current being drawn by the printer. This 
protects the printer's sensitive electronics. lf the circui t breaker trips, it is possible that a part of the 
printer is shorting the current to ground. The best way to troubleshoot this kind of problem is to 
disconnect all channels into the printer that the line current can possibly take, and reconnect them 
one al a Lime. When you reconnect the channel leading to the module that is shorting the line 
current, the circuit breaker will trip. The next step is LO disconnect all the modules along that 
channel, and reconnect them one at a Lime. When the faulty module is connected, the circuit breaker 
will trip again. 

If CB I keeps tripping after being reset, use the LaserWriter Wiring Diagram to identify the channels 
the AC line current takes when it leaves CB I . Then follow the procedure described above to locate 
the shon. 

S Step 4 checked for a shon circuit Getting to step S indicates that a shon was not the problem. 
Step S checl<s to see if line current is getting at least as far as noise filter NFI. If it isn't, the 
problem could be with any of the components the line current must flow through before it can 
get to N FI. Disconnecting JI OS prevents a possible problem from beyond NF I from affecting 
this check. 
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A - THERE IS NO POWER (Procedure) 

NOTE: When locating pins to check signals, do not count blank pin positions. (See "Pin 
Numbering on the LaserWriter" on page 4.5 of this section. 

Step 

6 

7 

8 

9 

10 

Check Result 

Switch the power off and unplug the NO 
printer. Reconnect 1105 on the AC 
driver PCB. Plug the printer in and 
tum it on. Is AC voltage supplied 
between J 105-1 and J 105-2 when the 
door switch is activated with a 
screwdriver? 

Is AC voltage supplied between 
JIOJ-1 and 1103-2 when the door 
switch is activaied with a screwdriver? 

Are the DC voltages listed below 
supplied between the 1502 pins on the 
DC Power Supply/Motor Drive PCB? 
I) J502-4 and J502-8(GND) 24-35VDC 
2) 1502-9 and 1502-S(GND) 24VDC 
3) J502-7 and J502-6(GND) 5VDC 
4) J502-5 and J502-6(GND) -5VDC 
5) J502-2 and J502-3(GND) 20-30VDC 

Switch the printer off and disconnect 
P501 (the plug connected to J501 on the 
DC Power Supply/Motor Drive PCB. 
Turn on the printer. Are the AC 
voltages !isled below supplied between 
the pins on P501? (CAUTION: Set 
the multimeter to the correct voltage 
range or it will be destroyed.) 
I) PSOl -1 and P501-2 29-37VAC 
2) P501 -3 and PSOl-4 1~14VAC 

3) P501-4 and P501-5 1~14VAC 

4) P501-6 and P501-7 18-24VAC 

Switch the printer off. Disconnect 
J502 on the DC Power Supply/Motor 
Drive PCB and reconnect PSOI. Tum 
the printer on. Are the DC voltages 
shown below supplied at 1502 on the 
DC Power Supply/Motor Drive PCB? 
I) J502-4 and J502-8(GND) 24-35VDC 
2) J502-9 and J502-8(GND) 24VDC 
3) J502-7 and 1502-6(GND) 5VDC 
4) J502-5 and J502-6(GND) -5VDC 
5) J502-2 and J502-3(GND) 20-30VDC 

NO 

YES 

NO 

NO 
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Action 

Replace MS I and/or MS2 (the door swi1ch 
interloclcs in the power interlock assembly). 

Replace the AC driver PCB. 

Go to step 21. 

Transformer PT! is probably faulty. 
Remove the printer from iL~ pedestal 
and replace transformer PT! . If the 
problem remains, recheck TB I 02. 

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

Step Explanation 

6 If there is no short and there is line current at TB IOI and 102, then interlocks MS! and MS2, when 
activated, should allow line current to J I05 pins I and 2. 

7 Line current enters the AC controller PCB (the lower board of the AC driver PCB assembly) at 
J 105 pins I and 2 and from there is split into three different channels. One of the channels is 
through J 103 pins I and 2 to the DC power supply in the DC power supply/motor drive PCB. 
If there is line voltage at J105 but not atJ103, then there could be a broken trace on the AC 
controller PCB. 

8 Step 7 confirmed that line current was available at J 103 pins I and 2 leaving the AC controller PCB. 
From there, the current goes through transformer PT! , where it is stepped clown to three AC 
voltages: 12 volts, 33 volts, and 21 volts. These three AC voltages are sent to the DC power 
supply, where they are rectified and regulated into the various DC voltages needed by different 
modules in the printer. These DC voltages are sent via J502 over to the DC controller PCB, which 
distributes them to their proper destinations. Step 8 ensures that the DC voltages are being produced 
by the DC power supply/motor drive PCB. Remember not to count the blank pin 
positions on JS02 or J208. 

9 The line current was good at the AC controller PCB, so if the DC voltages are not being produced by 
the DC power supply, the problem can be with either the DC power supply/motor drive PCB (the 
line current shoned through the DC contr0ller PCB or one of the modules connected to it), or the 
transformer PT! in the base of the printer. This step checks to see if power is coming from the 
transformer. If it isn\ the problem is probably with a pinched/broken cable or the transformer. 

10 This step fir.a eliminates the DC controller PCB (and its connected modules) as a possibility by 
disconnecting it from the DC power supply. The step then checks again for the DC voltages. Step 9 
proved whether or not the transformer was supplying the AC voltages needed by the DC power supply 
to produce the DC voltages. If the DC voltages are still not being produced when the DC controller is 
disconnected, then the DC power supply must not be functioning. 
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A - THERE IS NO POWER (Procedure) 

Step Check Result Action 

Caution: Disconnect all power from the printer for steps 11 through 20. These s teps are resistance checks. 
lf power is applied to the printet during their perfonnance, it could damage the ohmmeter. 

II 

12 

13 

14 

TURN TifE PRINTER OFF. Make YES Check the wiring between 1501and1208 
for a short. If the wiring is OK. replace 
the DC controller PCB. 

sure that 1502 is connected to the DC 
Supply/Motor Drive PCB. Disconnect 
all connectors on the DC Controller 
PCB except 1208. Are any of the 1502 
pins listed below shoned to ground? 
(Measure resistance on connector pins 
on the Power Supply/Motor Drive board.) 
I ) 1502-4(+30v)and1502-8 (GND) 
2) 1501-9 ( +24v) and 1502-8 (GND) 
3) 1502-7 (+5v) and 1S02-6 (GND) 
4) 1501-5 (-5v)and1501·6 (GND) 
5) 1501-1 (+24v) and 1502-3 (GND) 

Reconnect all connectors on the NO Go to step 2 1. 
DC Controller PCB. Are any of the 
1501 pins on the DC Power Supply/ 
Motor Drive PCB shoned now? 
I ) JS02-4 (+30v) and JS02-8 (GND) 
2 ) 1502-9 (+24v) and1502-8 (GND) 
3) 1502-7 (+5v) and1S02-6 (GND) 
4) 1501-5(-5v)and1502-6 (GND) 
5) 1501-2(+24v)and1502-3 (GND) 

Were 1502-4 (+30v) 1502-8 shoned? NO Go to next step. 

Were 1502-9and1502-8 shorted? 

YES Check the wiring between 1207 and TB5 
on the preconditioning assembly for a 
short. If the wiring is good, replace the 
preconditioning exposure assembly. 

NO Go to step 17. 
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A - THERE IS NO POWER (Explanation) 

Step Explanation 

11 Step IO checked that !he OC power supply was producing !he necessary OC voltages, and so 
eliminated that module as a possibility. Step 11 checks to see whether any of the DC voltages 
are being shoncd to ground on the OC controller PCB alone (the rest of the modules are 
disconnected from the OC controller and so are prevented from affecting this check:). 
NOTE: Steps 11 through 20 are all resistance checks and require that no power be applied to 
the printer during their performance. 

12 Step 11 checked that the OC controller PCB was nOI shorting any OC power line to ground. Step 12 
check:s to see if any of the modules connected to the OC controller PCB are causing the problem. 

13 This step checks to see if the +30 volt channel is being shorted. Since the only module using 
+30 volts is the precooditioning assembly, then that would be a likely source of such a problem. 

14 This step checks to see if the +24 volt (R) channel is being shoncd. 
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A - THERE IS NO POWER (Procedure) 

Step Check Result Action 

15 Disconnect all +2Av conneclDrs (J215. YES Replace lhc load attached ID the shorted 
J212, J210, 1216, J213. J21 l ,1208. con~lor. 

J204 and J206). Reconnect lhcm in 
the sequence shown below. AfLCr each 
connector is replaced, check for shons 
between the pins shown below. 
Arc any shortS found? 
1215-3 andJ2!5-1 (GND) 
1215-5 and J215·1 (GND) 
1210-1and1210-5 (GND) 
1210-3and1210-5 (GND) 
1210-7and1210-5 (GND) 
J216-3and1216-1 (GND) 
1211-0 and J211-l (GND) 
J206-1 and J206-2 (GND) 
J204-1 andJ208-3 (GND) 

16 Reconnect J212. YES Disconnect 1104 on the fuser safety PCB 
Arc J212-2 and J212-3 shorted? (upper board of the AC Driver PCB). 

Check the wiring from pins 2 and 3 of 
1104 ID pins 2 and 3 of J212 on the DC 
controller PCB for a short. If the wiring 
is good, replace the AC driver PCB. 

17 Arc J502-7 and J502-0 shoned? NO Go to step 19. 

18 DisconnCCl J201 and J204 on the YES If the ciJt:uit between J201-1 and J208·8 is 
DCControllerPCB. ArcJ201-l shoned, check the wiring between J201 
and J208-8 shorted or an: J204-4 and TB 18 on the display PCB for a short. 
and J204-5 shorted? If OK, replace the display PCB. If the 

ciJt:uit between J204-4 and 1204-5 is shorted 
check the wiring between J204 and TB3 and 
TB4 on the laser 1U1it for a short. If the 
wiring is good, replace the 1ascr unit 

19 Arc J502-2 and J502-3 shoned? NO Go to step 21. 

20 Disconnect J204 on the DC YES Check the wiring between J204 and TB3 
Controller PCB. Are J204-l and and TB4 for a short. If the wiring is good, 
J208-8 or 1204-1 and J204-4 of the replace the laser unit 
coruiector on the cable shoned? 
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A - THERE IS NO POWER (Explanation) 

Step Explanation 

15 Getting to siep 15 indicates a shon in the +24 volt (R) power channel. If you look at the 
LaserWriter wiring diagram you can see that there are many modules that use +24 volts (R). 

16 The fuse r safety PCB (the upper board of the AC Driver PCB assembly) is another module 
that uses +24 volts. This step checks to see if it is causing a short. 

17 This step checks to see if the +5 volt channel is being shoned. 

18 Getting to siep 18 indicaies a short in the +5 volt power channel. 

19 This step checks to see if the +24 volt (UA) channel is being shorted. 

20 Getting to siep 20 indicaies a short in the +24 volt (UA) power channel. 
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A - THERE IS NO POWER (Procedure) 

Step 

21 

Check 

If all of the conneciors on the DC 
Power Supply/MOIOr Drive 
PCB and DC Conuoller PCB 
are not plugged in, plug them in. 
Check that the circuit breaker has 
been rese t and the printer is closed. 
Switch the printer on. 
Are the DC voltages shown in the 
table below supplied between the pins 

Result 

NO 

Action 

Check wiring between J502 on DC Power 
Supply/ Moior Drive PCB and J208 on the 
DC Controller PCB for poor contact or 
wiring damage. 

on the DC controller PCB? YES Replace the DC controller PCB. 
I) J2084 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 
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A - THERE IS NO POWER (Explanation) 

Step Explanation 

21 The power distribution system appears to be OK, but this step recoMccts everything and then applies 
power for one last check under load. lf a problem is found, it is probably an elccuon.ic failure on the 
DC controller PCB. 

LaserWriter Printer Troubleshooting rev. Sep 85 page 4.23 



B - THE MAIN MOTOR DOES NOT ROT A TE (Procedure) 

Step 

2 

3 

Check 

Open the printer, remove the 1oner 
cartridge, defea1 the cover open 
interlock (MS I and MS2) with a 
screwdriver, and !urn on the printer. 
Does the main motor begin 10 mi.ate 
when the printer is !Urned on? 

Result 

NO 

Action 

Check thal all gears mesh correc!ly. Check 
the connection between 1503 on the DC 
power supply/motor drive PCB and the 
main motor. Check cabling be1ween the 
DC power supply/motor drive PCB and the 
DC controller {1502 - J208). If the cabling 
is OK, replace the DC controller PCB. 

Disconnect J503 from the DC power NO Go 10 step 3. 
supply/mOloc drive PCB and check 
the voli.age between pins 5 and 6 
while you perform a tesl print Is YES Replace the main motor. 
there +24 vohs between pins 5 
and 6 of J503 while the printer is 
performing a tesl prin1? 

Remove the DC power supply/motor NO Replace the DC power supply/moloc drive 
PCB. drive PCB. Check fuse FU504. 

Is FU504 blown? 
YES Replace FU504 and reins1all the DC power 

supply/motor drive PCB. If the fuse blows 
again, replace the main motor. If the 
problem still remains, go 10 step 14 of 
i.able A. 
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B -THE MAIN MOTOR DOES NOT ROTATE (Explanation) 

Step Explanation 

Main motor movement is under the conuol of the DC controller PCB, which passes control 
signals to the DC power supply/mO!or drive PCB, which in rum activates the motor. 

The DC power supply/motor drive PCB contains the circuits that control the speed of the main 
motor. Upon power up, the DC controller PCB sends a control signal to the DC power supply/ 
motor drive circuits to rotate the main motor to its home position. 

The main drum drive gear turns the big brass toner canridge drive gear, which then turns the idler 
gear. The idler gear turns the gears that power the fuser assembly. 

2 The power-on rotation (described in the explanation of step I) is done as a result of a command from 
the DC controller PCB. If it fails, the possibilities are the DC controller PCB, the DC power 
supply/motor drive PCB, and the main motor. Step I eliminates the DC controller PCB as a 
possibility confirming that the necessary control signals are being sent to the motor drive circuits. 
The motor driver circuits should respond to the control signal by applying approximately +24 volts 
to the main motor. This step checks tq,_.see if the motor driver circuits are reacting in this way. 
If they are, then the motor must be defective. lf they aren"t, then the motor driver circuits are at fault. 

3 As the motor turns, it sends tacho-generator pulses back to the motor drive circuits. The motor drive 
circuits relay these pulses to the DC controller PCB. The DC controller counts the number of 
pulses to determine if the proper amount of move has occurred. If the DC controller gets no pulses 
or the wrong number for a move, it will assume that a paper jam has occurred and light the Paper 
Jam LED in the display panel. If the problem hasn't been found by this step and the fuse on the DC 
power supply/motor drive module is no1 blown, then it's possible that the motor drive circuits may 
not be relaying the tacho-generator pulses back to the DC controller. By replacing the DC power 
supply/motor driver module you will eliminate this as a possibility. 

If the FU504 fuse in the motor driver circuiiry blows consistently, the main motor is drawing too 
much current See the explanation for Step 2. 
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C- HIGH VOLTAGE POWER SUPPLY DOES NOT PROVIDE POWER 
(Procedure) 

Slep 

2 

C heck 

Initiate a service test print while 
you check for +24 volts between 
pins I (GND) and 6 of 1601. ls 
lhe voltage there during a test print? 

Do the voltages between the 121 I 
pins on the DC controller PCB vary 
as follows when making a test print? 

a) 1211-8and1211 -l (GND) from 
about +18VDC to about + l VD 
immediately after making a test 
print? 

b) 12 11 -2 andl21 1- l(GND) and 
between J211-4 and l 211 · l(GND) 
from about +20VDC to about 
0 VDC a few second.~ after 
making a test print? 

c) 12 11·5 and l 211-l (GND) from 
about + I 7VDC to about 0 VDC 
a few seconds after making a test 
print? 

LaserWriter Printer Troubleshooting 

Result 

NO 

NO 

YES 

rev. Sep 85 

Action 

Go to step 14 of table A. 

Replace the DC controller PCB. If the 
problem remains, replace the high voltage 
power supply. 

Visually inspect l I (shown as 1601 on the 
LaserWriter Wiring Diagram), J3. l4. and 
l5 on the high voltage power supply for 
good contact. Repair any problems. lf the 
high voltage power supply still does not 
function, replace the high voltage power 
supply. 
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C · HIGH VOLT AGE POWER SUPPLY DOES NOT PROVIDE POWER 
(Explanation) 

Step Explanation 

Step I checks for the •24 volts required for the high voltage power supply to operate. There are 
many possible causes of a failure such as this. Table A will help you sort through them. 

2 The high voltage power supply develops the voltages for the primary and nansfer coronas and the 
developing cylinder in the toner cartridge. 

a) This step checks J211 pin 8, which conveys the primary corona enable signal. 

b) This step checks J21 I pin 2, which conveys the transfer corona enable signal. and also checks 
J2 I I pin 4, which conveys one of the density adjusl/enable signals. These signals enable the 
ldjusanent made 11 the print density dial to affect the potential on the developing cylinder. This 
detamines how much negative charge is put on the IOller, affecting how much toner is attracted 
to the relatively positive laser scanned image on the drum. The more toner attracted, the darker 
the image, and vice versa. 

c) This seep checks J2 I I pin S, which conveys the o<her density adjust enable signal (see 
explanation for 1.b). 
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D - THE FUSER ROLLER HEATER DOES NOT OPERATE (Procedure) 

WARNING: For several of the steps in the following procedure, it will be 
necessary lo depress cover interlocks MSI and MS2 so that the signals being 
checked for will be produced. When doing this, be careful to avoid electrical 
shock by not touching any of the components in the power interlock assembly 
which carry line current. 

Step 

2 

3 

4 

5 

Check 

Turn lhe primer off. Unplug JI 0 I 
on the AC driver PCB. Measure the 
resisiancc between JIOl-1 and 
J!Ol-2 of the connector on the 
cable. Is it bciween 1-5 ohms? 
(Reconnect J 101 after measurement) 

Result 

NO 

Measure the resistance of the 47-ohm YES 
resistor assembly at Jl07 on the fuser 
safety PCB. Is the resistor open (blown)? 

Unplug J212 on the DC controller NO 
PCB. Measure the thennistor 
resistance between J212-5 and J2124 
of the connector. Is it in the range of 
100-400 le-ohms at room temperature? 
(Reconnect J2 I 2 after measurement) 

Does the voltage between 1212-1 and NO 
J212-3 on the DC controller PCB go 
from beiwcen +22 and 24VDC to 
between +20 and 22VDC approximately 
one second after power is turned on and 
then again every time the heater in the 
fuscr assembly is to be turned on? 

Perform the three checks listed below. NO 
Do the voltages vary as listed below 
about one second after power is 
turned on and then again every time 
the beau in the fuscr assembly is 
activated? 

Action 

Check whether the circuit has continuity at 
both ends of thennoproLCCtor TP I. If it 
does not, replace the Lhcrrnoprotcctor. If it 
does, replace the fuscr roller heater bulb HI 
and the 47-ohm resistor assembly at Jl07 on 
Lhe fuscr heater safety PCB (upper board of Lhe 
AC Driver PCB). Then go to step 3. (If the 
printer has been on, you may have to wait 15 
minutes, until all Lhe capacitors discharge, before 
continuing.) 

Replace the resistor assembly. Jfit blows 
again, replace the AC Driver PCB. 

Check the wiring between thennistor TH 1 
in the user assembly and the DC controller 
PCB. Clean the thermistor if it is diny. 
If the problem is still there, replace Lhc 
Lhennistor. If the problem still remains, 
go on to the next step. 

Check Lhe wiring between 1212 on Lhe DC 
controller PCB and Jl04 on the AC driver 
PCB. If the problem still exists, replace 
the DC controller PCB. 

Replace triac QI (located on the power 
interlock assy: sec Section 6, lllustrated 
Parts List, for location). If the problem 
still exists, replace the AC driver PCB and 
reinstall the original triac. 

a) AC CHECK - between JI05-7 andJ105-3 should go from line voltage to OV AC 
b) DC CHECK- between JI04-3 (ground) and J 105-5 should go from approximately .03 VDC to 

.I VDC 
c) AC CHECK- between JIOl-1 and JIOl-2 should go from OVAC to line voltage 
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D - THE FUSER ROLLER HEATER DOES NOT OPERA TE (Explanation) 

Step Explanation 

This step checks the total resistance or the thennoprotcctor and the element in the heater bulb. tr 
the heating element or anything else in that circuit opens. the resistor fuse attached to JI 07 on the 
fuser safety PCB (the upper board of the AC driver PCB assembly) wiU blow to protect the 
circuitry on the AC controller PCB (lower board). 

2 tr the resistance or the thennoprotector and the heater bulb clement proves to be OK but the resistor 
fuse is blown, the resistor may simply have failed. However, if it blows again, odds arc that something 
on the AC driver PCB caused it to blow. 

3 lf the thennistor is dirty or defective, or if the wiring is faulty, the temperarure or the upper fuscr roller 
wiU not be accurately measured, and the DC controller PCB wiU not activate the heater at the proper 
time, or perhaps not at all. At room temperature, the thennistor should have a resislAllcc of 100-400 
le-ohms. That resisiancc varies with the temperature or the roller: the greater the heat. the less the 
resiSlallce. lf the thcnnistor is coated with toner, the toner might prevent it from accurately measuring the 
roller temperature. 

4 1212 pin 1 conveys the ruser heater bulb enable signal (FSRD). It is sent to the the ruscr assembly 
by the microprocessor on the DC controller PCB when the thcnnistor voltage from 1212 pin 4 gets 
too low. This happens when the operating tempcrarure in the fuse(s upper roller Wis too low to 
properly ruse the toner onto the paper. 

5 The triac acts as a switch activated by the DC controller board signal FSRD, which becomes active (low) 
when the temperarurc or the heater clement falls below threshold. When the lriac switch is activated, it 
passes voltage to the protection circuitry on the fuscr healer safety PCB. If the protection circuitry senses 
that the heating circuit has continuity, it will then pass the line voltage to the heating circuit. 

Ir the lriac fails, the voltage will never reach the protection circuitry. 
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E- CANNOT FEED PAPER MANUALLY (Procedure) 

Step 

2 

3 

4 

s 

Check 

Has a manual feed command been 
sent to the printer? 

Insert paper into the manual feed 
entrance far enough to trip pickup 
sensor PSI. Turn on the printer 
and allow it to become ready. Does 
the voltage between 1210-4 and 
J210.S(GND) on the DC controller 
PCB go from about +24voe to about 
O voe approx. 8 seconds afu:r the 
main motor begins to rotate, and does 
it remain at 0 volts for about 1 second? 

Does the upper manual pickup roller 
(shown below) descend and feed the 
paper about 8 seconds after the main 
motor begins to rotate? 

Lower Manual 
Pickup Roller 

Ooe$ Che voltage between J21~ and 
1210.S(GND) on the DC controller 
PCB go from about 0 voe to +SVDC 
when paper is inserted into the manual 
feedemaru? 

Unplug J210 on Che DC controUer 
PCB. ls Chere continuity between 
J210-4 and J210.3 ,on Che cormector 
anached to the cable? 

LascrWriter Printer Troubleshooting 

Result 

NO 

NO 

YES 

NO 

NO 
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Action 

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

Replace the DC controller PCB. 

Cleek the lower roUer for wear and rotation. 
Oleclt that the upper roUer presses against 
Che paper firmly . If Che lower roUer is worn, 
return the printer to Apple foUowing SRMA 
pooedures. 

Oleclt J4 of the pickup sensor PS I and 
J210 on the DC controller PCB for poor 
contacL If no problems are found. replace 
the registration shutter assembly. 

Cleek the wiring and connectors for the 
manual pickup roller solenoid SL2 on the 
registration shuuer assembly. lf the 
problem still exists, replace the registration 
shuuer assembly. 
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E- CANNOT FEED PAPER MANUALLY (Explanation) 

Step Explanation 

Self explanatory. 

2 1210 pin 4 carries the manual pickup solenoid SL2 enable signal generated by the DC controller PCB. 
This step checks to see if the DC controller actually generates the signal. 

3 Self explanatory. 

4 W hen the printer is ready to perform the manual feed, the sheet to be printed on should be inserted 
into the manual feed entrance of the printer far enough to trip PS I. The DC controller 1210 pin 6 
carries the signal generated by the pickup sensor when the sensor detects the inserted sheet at the 
registration shutter assembly. The DC controller must detect this sig nal before it will stan the 
manual print cycle. If it doesn't detect this signal, it will never perform a manual print 

This step checks the continuity of the winding on the manual pickup solenoid. (There are two 
solenoids on the registration shuuer assembly. This is the one on your left as you face the open 
printer.) 
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F - PAPER PICKUP ROLLERS DO NOT ROTATE (Procedure) 

Step Check Result Act ion 

Are lhe following wiring connections NO Make connections secure. 
secure? 

a) J 502 on DC power supply/motor 
drive PCB 

b) J208 on the DC controller PCB 
c) J215 on the DC controller PCB 
d) J I 0 and J 11 on the lower main 

body, near the hinges (black & 
white cables). 

2 Disconnect J214 from the DC NO Check for wiring or connector problems 
controller. Remove the paper between lhe DC contr0ller PCB and the 
cassette and manually acruate the microswitches. If none, replace the 
cassette size microswitches appropriate microswicches. 
MS5 {upper), MS6 (middle), 
and MS7 (lower), in that order, 
while checking the resistance YES Replace the DC controller PCB. 
between the cable coMeclOr pins 
I isted below. Does lhe resisiance 
drop from infiniiy to 0 ohms? 
I) J214-1 to J214-2 (MS5) 
2) J214-3 to J214-4 (MS6) 
3) J214-5 to J214-6 (MS7) 

3 Initiate a test prinl. Does the voltage NO Replace Lhe DC controller PCB. If no 
between J2 l 5-4 and J215- l (GND) on effec1, remove Lhe primer from its 
the DC coniroller PCB drop from pedestaJ and replace the cassette pickup 
+24VDC to 0 VDC when a test print assembly. 
is executed from the READY state? 

YES The fault is probably in Lhe cassette 
pickup assembly. Replace Lhe appropriate 
pan of Lhe cassette pickup assembly. 
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F- PAPER PICKUP ROLLERS DO NOT ROTATE (Explanation) 

Step Explanation 

Self explanatory. 

2 The cassette size microswioches tell the DC contro ller PCB how big the paper is. This can affect 
several things in the print process, such as how many tacho-generator pulses the DC controller PCB 
expects to see before the paper is delivered. The longer the paper is, the longer it will take to print 
and be delivered. If the DC controller PCB gets erroneous cassette size information from the 
cassette size microswitches, it will be expecting the wrong number of tacho-generator pulses during 
a print. 

3 This step checks to make sure the DC controller is generating the cassette pickup solenoid enable 
signal. You know that the main motor is operating from the firs t pan of the print engine check. 
You also know that the pickup rollers are not actuating. If the solenoid enable signal is being 
generated by the DC controller PCB and the main motor is turning but the pickup rollers are not 
actuating, that leaves as the soun:e of the problem only electro mechanical pans that are not actuating . 
These parts are located in the base of the printer. 
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G - JAMS ARE DETECTED WHEN THERE ARE NO JAMS (Procedure) 

Step 

2 

4 

Check 

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

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

Does the voltage between 1210.6 and 
J210-5(GND) on the DC controller 
PCB go from about 0 VDC to +5VDC 
when a piece of paper is inserted far 
enough into the manual feed entrance 
to trip pickup sensor PS I? 

Open the upper half of the printer 
and activate the door switch with a 
screwdriver. Insert paper into 
delivery sensor PS3 on upper body 
(below fan) to block its light transfer. 
Does the voltage between 
J216-2andJ216-l(GND) on the DC 
controller PCB vary from about 
o voe to +5VDC? 

LaserWriter Printer Troubleshooting 

Result 

YES 

YES 

NO 

NO 
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Action 

Check the wiring between 1201 on the DC 
controller PCB and TB 18 on the display 
unit Then check J IO and J 11 (inside the 
printer towards the hinges, with black and 
white cable connected). If the cabling is 
OK. replace the DC concroller PCB. 

Remove the obstruction. 

Check 14 of the pickup sensor PS I and 
1210 on the DC controller PCB for poor 
contact. Also check that the paper 
detection arm functions smoothly. If no 
problems are found, replace the 
registration shutter rusembly. 

Check 15 of the delivery sensor PS3 and 
1216 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 
sensorPS3. 
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G - JAMS ARE DETECTED WHEN THERE ARE NO JAMS (Explanation) 

Step Explanation 

The DC controller PCB issues commands and monitors sensor inputs to interpret a paper jam 
condition. When it detects such a condition, the DC controller lights the Paper Jam LED. If jams 
are detected when there are none, it could be the result of a faulty sensor or DC controller PCB. 
This step eliminates the DC controller PCB as a possibility. 

2 Self explanatory. 

3 Pickup sensor PS I senses when paper has arrived at the registration shutter assembly. After the DC 
controller PCB actuates the cassette pickup solenoid, it expects to see a response from pickup sensor 
PS I. If it doesn't see the response within a specified time, it will assume a paper jam and light the 
Paper Jam LED on the clisplay panel. Of course, a defective sensor will never provide the expected 
response. 

4 Delivery sensor PS3 senses when paper leaves the printer through the fuser assembly. When the 
DC controller PCB actuates the registration shutter solenoid to lift the registration shutter, it also 
turns on the motor to motivate the rollers and drums which guide the paper through a print process. 
As the motor turns it generates pulses. The DC controller PCB expects to see the input from the 
delivery sensor PS3 within a certain number of these pulses. If it doesn't, the DC controller PCB 
assumes a paper jam and lights the Paper Jam LED on the <lisplay panel. Of course, a defective 
sensor will never provide the expected response. 
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H - J AMS ARE NOT DETECTED (Procedure) 

Step 

2 

3 

Check 

Does the JAM indicator on the 
display unit light when the circuit 
between J201-4 and J208-6(GND) 
on the DC conaoller PCB is 
shoned? 

lnsen paper into the manual feed 
entrance co trip pickup sensor PS I. 
Does voltage between J2 I 0-6 and 
1210-5 (GND) on the DC controller 
PCB go from about 0 VDC to 
+5VDC when paper is insened 
(pickup sensor PS I is tripped)? 

Open the upper half of the prinier and 
activate the door switch with a screw
driver. Block the light transition in 
delivery sensor PS3 (below fan) with 
paper. Does the voltage between 
1216-2 and J216- I (GND) on the DC 
controller PCB vary from about 0 
voe co +5VDC7 

LaserWriter Printer Troubleshooting 

Result 

NO 

YES 

NO 

NO 
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Action 

Check J201 on the DC conaoller PCB and 
TB 18 on the display unit for good contacc, 
Check whether +5VDC is supplied 
bee ween 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 co seep 17 of table A. 

Replace the DC controller PCB with a 
known good one. 

Check J4 of the pickup sensor PS I and 
J2 I 0 on the DC conaoller PCB for poor 
contact Also check that the paper detection 
arm functions smoothly. If no problems 
are found, replace the registration shutter 
assembly. 

Check J6 of delivery sensor PS3 and J21 6 
on the DC controller PCB for poor contact. 
Also check that the paper delivery sensor 
arm (on the top cover of the fuser 
assembly) functions smoothly. If there 
are no problems, replace the paper delivery 
sensor. 
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H - JAMS ARE NOT DETECTED (Explanation) 

Step Explanation 

Look at the LaserWriter Wiring Diagram for th is explanation. If LEDs 5 and 6 (Paper Jam LEDs) 
in the display uni t are functional, they should turn on when the ground on J208 pin 6 is connected 
to one side and the+ 5 volts to the other side. If they do not come on, they may not be functional 
or the + 5 volts may not be available. 

The DC controller PCB issues commands and monitors sensor inputs to interpret a paper jam 
condition. When it detects such a condition, the DC controller lights the Paper Jam LED. If jams 
are not being detected, it could be the result of a fau lty sensor or DC-controller PCB. Step 1 
eliminates the DC controller PCB as a possibility. 

2 Pickup sensor PS 1 senses when paper has arrived at the regis tration shutter assembly. After the DC 
controller PCB actuates the cassette pickup solenoid, it expects a response from pickup sensor PSI. 
If it does not receive the response within a specified time, it should assume a paper jam and light 
the Paper Jam LED on the display panel. A sensor may be defective in such a way that it is always 
providing a signal even though the condition is not there. 

Delivery sensor PS3 senses when paper leaves the printe r through the fu ser assembly. When the 
DC controller PCB actuates the registration shutter solenoid to lift the registration shutter, it also 
turns on the motor to motivate the rollers and drums which guide the paper through the print 
process. As the motor turns it generates pulses. These pulses are counted by the DC controller 
PCB, which expects to receive the input from the delivery sensor PS3 within a cenain number of 
pulses. If the DC controller does not receive the expected response, it should assume a paper jam 
and light the Paper Jam LED on the display panel. A sensor may be defective in such a way that 
it is always providing a signal even though the condition is not there. 
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I- THE PAPER OUT INDICATOR LIGHTS WHEN THERE IS STILL PAPER 
(Procedure) 

Step Check 

lnsen and remove the paper casseue 
a few times while you measure the 
voltage between J215-1 and 1215-2 
on the DC controller PCB. Does the 
voltage between J215-2 and 1215-1 
(GND) on the DC controller vary 
from about +5VDC to 0 VDC 
when lhe paper cassette is inserted? 

Result 

NO 

Action 

Check that the paper detection sensor arm 
moves free ly. Check the wiring from J 10 
in the lower main body, near the rear 
hinges (black & white cables) to J215 on 
the DC controller PCB. If the problem is 
still there, remove the printer from its 
pedestal and replace the paper out sensor. 

YES Replace the DC controller PCB. 

2 Disconnect J214 from the DC NO Check the wiring from J 11 on the lower 
main body of the printer, near the rear 
hinges (black & white cables), to J2 I on 
the DC controller PCB. If the problem is 
still there, remove the printer from its 
pedestal and replace the appropriate cassette 
size microswitch. 

controller. Remove the paper 
cassette, and then, manually (with a 
a screwdriver, pencil, or the like) 
acwate the cassette size microswitches 
MS5 (upper), MS6 (middle) and MS7 
(lower), in that order. While you are 
doing this, check the resistance between 
the connector pins on J214 (connector 
and cable attached) listed below. 
Does the resistance drop from 
infinity to 0 ohms? 
l)J214-1 toJ214-2(MS5) 
2) J214-3 to J214-4 (MS6) 
3) J214-5 to J214-6 (MS7) 
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I - THE PAPER OUT INDICATOR LIGHTS WHEN THERE IS STILL PAPER 
(Explanation) 

Step Explanation 

When lhe cassette is out of paper, the black paper dei.ection arm should be hanging loosely. At such 
times, a part of the arm is blocking light conduction in the paper out sensor. In this condition, the 
phototransistor in the sensor will not receive light so the 1ransis1or conducts +5 volts to J215 pin 2. 
When you insert paper, the arm lifts and the pholotransistor receives light, putting 0 volts to J215 
pin 2. 

If the signal al 1215 pin 2 is correct but the Paper Out LED lights when there is still paper, the DC 
controller PCB is not processing the signal correctly. 

2 MS5, MS6, and MS7 are the cassette size microswiu:hes. They tell the DC coniroller PCB what type 
of paper cassette is inserted (and therefore, what size paper is being used). 
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J- THE PAPER OUT INDICATOR DOES NOT LIGHT WHEN THERE IS 
NO PAPER (Procedure) 

Step 

2 

3 

Check 

Does the PAPER OUT indicator on 
the display unit light up when the 
circuit between 1201-3 and1208-6 
(GND) on the DC controUer PCB 
is shoned? 

lnsen and remove the paper cassette a 
few times while you measure the 
voltage between 1215-1and1215-2 
on the DC controller PCB. Does the 
voltage between 1215-2and 1215-1 
(GND) on the DC controUer vary 
from about +5VDC to OVDC when 
the paper detection arm lifts? 

Disconnect J214 from the DC 
controller. Remove the paper 
cassette, manually (with a screw
driver, pencil, or the like) actuate 
the cassette size microswitches MSS 
(upper), MS6 (middle) and MS7 
(lower), in that order. While you 
are doing this, check the resistance 
between the connector pins on 1214 
(connector and cable attached) listed 
below. 
Does the resistance drop from 
infinity to 0 ohms? 
1) 1214-1 to1214-2 (MS5) 
2) 1214-3to1214-4 (MS6) 
3) 1214-5to 1214-6 (MS7) 

LaserWriter Printer Troubleshooting 

Result 

NO 

NO 

Action 

Check 1201 on the DC controUer PCB and 
TB 18 on the display unit for good contact. 
If the contact is good, check whether 
+5VDC is supplied between 1201-1 and 
1208-6(GND) on the DC controller PCB. 
If +5VDC is there, replace the display unit. 
If it is not there, go to step 17 of table A. 

Check that the paper deteetion sensor arm 
moves freely. Check the wiring from JIO 
on the lower main body of the printer.by 
the hinges (black & white cables), to 1215 
on the DC controller PCB. If the problem 
is still there, replace the paper-out sensor 
in the pedestal. 

YES Replace the DC controller PCB. 

NO 

rev. Sep 85 

Check the wiring from 111 on the lower 
main body of the printer, by the hinges 
(black & white cables), to 1215 on the 
DC controller PCB. If the problem is 
still there, remove the printer from its 
pedestal and replace the appropriate cassette 
size microswitch. 
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J - THE PAPER OUT LED DOES NOT LIGHT WHEN THERE IS 
NO PAPER (Explanation) 

Step Explanation 

Look at the LaserWriter Wiring Diagram for this explanation. If LEDs 3 and 4 (Paper Out LEDs) in 
the display unit are functional, they should tum on when the ground on J208 pin 6 is connected to one 
side of them and the +5 volts to the other side. If they do not come on, it may be they are not 
functional or the + 5 volts is not available. 

2 When the cassette is out of paper, the black paper detection arm should be hanging loosely. At such 
times, part of the arm is blocking light conduction in the paper out sensor. In this condition, the 
phototransistor in the sensor does not receive light, so the transistor conducts +S volts to J215 pin 2. 
When you insert paper, the arm lifts and the phototransistor receives light, putting 0 volts to J215 
pin 2. 

If the signal at 1215 pin 2 is correct but the Paper Out LED lights when there is still paper, the DC 
controller PCB is not processing the signal correctly. 

MS5, MS6, and MS7 are the cassette size microswitches. They tell the DC controller PCB what type 
of paper cassette is insta!Jed (and therefore what size paper is being used). 
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K - THE PRECONDITIONING EXPOSURE LAMPS DO NOT LIGHT 
(Procedure) 

Step Check Result Action 

Execute a test print from the ready YES Check J207 on the DC controller PCB for 
state. Does the voltage between good contacL 
1207-1 (+24 to +30VDC) and 1207-2 
on the DC contr0ller vary from 0 V 
to between +24VOC and +35VOC? 
(Attach common lead to J207-2.) 

2 Is lhe voltage between J207 -I and YES Replace the DC con1roller PCB. 
1208-6 (GND) on the DC controller 
PCB within the range of +24-30 NO Check J502 on !he DC power supply/ 
voe and is the voltage be1ween motor drive PCB and 1208 on the DC 
1208-7 and J208-8(GND) on the contr0ller PCB for good contacL If OK, 
DC conuoUer PCB at +5 VOC? replace !he DC power supply/motor drive 

PCB. If the problem is not solved, replace 
the DC controller PCB. 
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K - THE PRECONDITIONING EXPOSURE LAMPS DO NOT LIGHT 
(Explanation) 

Step Explanation 

I Self explanatory. 

2 The DC controller PCB should tum on the preconditioning exposure lamps whenever the main motor 
is turned on. 1207 pin 2 is the signal used to activate the lamps. If the voltage on J207 pin 2 is OK 
but the lamps do not Light when they should, it may be the DC controller is not providing the necessary 
enable signal on J207 pin 2. The +30 volts needed by the preconditioning exposure lamp and the +5 
volts needed by the logic on the DC controller PCB are generated by the DC power supply/motor drive 
PCB. 
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L - LASER OR SCANNER MALFUNCTION (Procedure) 

Step Check Result Action 

Aie the following connections secure? NO Make the connections secure. 

a) DC controller J204 to TB3&4 
of the laser/ scanner uniL 

b) DC concroller J206 to J401 of 
the laser/scanner unit. 

2 Measure the laser power ou1put NO Adjust laser power 10 the proper level. If 
using the first pan of 1he laser this can"t be done, replace the laser unit 
power adjusunent in the If this does no1 repair the problem, replace 
Adjusunents sec1ion of this the DC controller PCB. 
manual. Is the laser power 
set properly? 

3 Is +24VDC supplied between J401-1 NO Check J502 on the DC power supply and 
and J401-2 (GND) on the scaM er J208 on !he DC contr0ller board for secure 
driver PCB? con1ac1. If conlact is good, replace the DC 

power supply/ motor drive PCB. 

4 Initiate a test print. NO Replace the DC controller PCB. 
Does the voltage between J2064 and 
J206-2 (GND) vary from about YES Replace the scanner unit. If this does not 
+ 7VDC to about 0 VDC? correct the problem, go to step 5. 

5 Initiate a test print. Does the voltage YES Replace the DC controller PCB. If the 
between J401 -3 and J401-2 (GND) problem is not solved, put 1he old PCB 
on the scanner driver PCB vary from back in !he printer and replace the scanner 
about +3VDC to about 0 VDC? unit 

NO Replace the scanner unit 

LaserWriter Printer Troubleshooting rev. Sep 85 page 4 .44 



L - LASER OR SCANNER MALFUNCTION (Explanation) 

Step Explanation 

Self explanatory. 

2 Self explanatory. 

3 The + 24 volts is used to power lhe scanner unit It is generated by the DC power supply/motor 
drive unit. 

4 J206 pin 2 carries lhe SCNON (scanner on) command from lhe DC controUer PCB to lhe scanner 
unit It should be generated by lhe DC controller PCB whenever the main motor is wmed on. 

The SCNON (scanner on) command from lhe DC controller PCB should cause lhe scanner servo 
loop to activate. After lhe scanner motor has achieved the correct velocity, the scanner unit 
generates the SCNRDY (scanner ready) command from 1401 pin 3to1206 pin 3 of the DC 
controller PCB. 
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M - LASER OR FUSER HEATER MALFUNCTION (Procedure) 

Step 

2 

3 

4 

Check 

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

Is the voltage between J204- 1 and 
J204-4 (GND) in lhe range of 
+20 to 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 conuoller PCB. 
Measure lhe resistance between 
J204-1 and J204-2 of lhe connector 
on the cable. Is it 40-55 ohms? 

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

Result 

NO 

NO 

NO 

YES 

NO 

Action 

Go to "TifE FUS ER ROLLER HEATER 
DOES NOTOPERATE." 

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 lhe laser unit. 

Replace the DC conuoller PCB. 

Replace the laser unit. 

N - THE READY/WAIT INDICATOR DOES NOT STOP FLASHING 
(Procedure) 

Step C heck 

Does the rear (1/0) connector plate's 
test light blink continuously or 
stay on? 

LaserWriter Printer Troubleshooting 

Result Action 

YES Replace tlic LascrWriter UO board. 

NO Replace the DC controller PCB. 
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M- LASER OR SCANNER HEATER MALFUNCTION (Explanation) 

Step Explanation 

One of the nm things the printer should do upon power up is heat up the fuser assembly. You can usually 
check to make sure that the fuser heater bulb is going on and off by watching through the cover latch, but 
if there is a high level of ambient light in the room, it may be necessary to open the door and check the 
temperature of the fuser assembly. 

2 This step checks to see that the two voltages (+24 volts and +5 volts) needed by the laser unit are being 
produced by the DC power supply/mOlor drive PCB. 

The DC controller PCB is constantly monitoring the temperature in the laser chip. It accomplishes this 
with the use of a thermistor on the laser chip. The voltage from the thennistor tells the DC controller 
PCB the temperature of the laser chip. To enable the laser chip to heat up, the DC controller act ivates 
J204 pin 2, allowing current to flow through a heating element on the chip. Step 3 checks the 
resistance of the laser heater element in the laser uniL 

4 This step checks the resistance of the thennistor in lhe laser unit. See lhe explanation for step 3. 

N -THE READY/WAIT INDICATOR DOES NOT STOP FLASHING 
(Explanation) 

Step Explanation 

The LaserWriter UO PCB communicates with the print engine through the DC controller PCB. If there 
is a problem on the LaserWri ter UO PCB, it is possible that the UO PCB and the DC controller PCB 
could be caught in a loop. In this case, the printer will never come ready, so the Ready/Wait indicator 
o n the display panel will never stop fl ashing. If the green Test LED on the mounting connector comes 
on steadily or blinks continually, that indicates that the problem relates to the UO Board. 
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0 - THE READY fW AIT INDICATOR DOES NOT LIGHT (Procedure) 

Step Check Result Action 

Is a toner cartridge installed in the NO Install a toner cartridge. 
printer? 

2 Tum the printer off and then on YES Finished. 
again. Is the problem solved? 

3 Are the wiring connections OK NO Make connections secure. 
between 1502 on DC power supply/ 
motor drive PCB and 1208? 

4 Is +5VDC supplied between 1201-1 NO Go to "TifERE IS NO POWER." 
and 1208-6 (GND) on the DC 
controller PCB? 

5 Does the READY/WAIT indicator YES Replace the DC comroller PCB. 
light steadily when the circuit 
between 1201-2and 1208-6 (GND) NO Check 1201 on the DC controller PCB and 
on the DC controller PCB is TB 18 on the display PCB fo r good contact. 
shoned? If contact is good, check whether +5VDC 

is supplied between TB 18 and 1208-6 
(GND) on the DC controller PCB. If so, 
replace the display PCB. If not, go to 
"TifERE IS NO POWER." 

6 Go to table M (Laser or Fuser Heater 
Malfunction). If that doesn't help, 
go to table B (The Main Motor Does 
Not Rot.ate). 
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0 -THE READY/WAIT INDICATOR DOF.S NOT LIGHT (Explanation) 

Step Explanation 

If the toner cartridge is not installed., the DC controller PCB will never activate the ready condition 
and light the Ready/Wait LED. 

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

3 Self explanatory. 

4 Step 4 checks to make sure that there is power for the logic on the DC controller PCB. 

5 Step 5 checks to see if the Ready/Wait LED will work properly if it is given a correct enable signal. 
The DC controller PCB requires eight conditions to exist in the printer before it will put the printer 
into the ready condition and light the green Ready/Wait LED. These conditions are: 

( I) Proper laser chip ternperarure 
(2) Proper fuser temperarure 
(3) Toner cartridge installed 
(4) Paper loaded 
(5) No jams 
(6) Pickup sensor PS I does not sense paper 
(7) Printer not in Pause mode (can only be caused by an external device) 
(8) Main motor producing tachogenerator pulses 

If the printer is not entering the Ready state, it can be caused by a real condition as listed above, or 
by a faulty detection of one of the conditions above. The fau lty detection of one of these conditions 
may be caused by a bad sensor or by malfunctioning logic on the DC conuoller PCB. Step 5 
eliminates the DC conrroller PCB as a possibility. If the printer still will not enter the Ready 
condition, the problem is probably in a sensor. 

6 Table M checks the possibility that the temperature of the laser or fuscr may be causing the printer 
not to go into the Ready condition. 

Table B checks the possibility that the main motor tachogenerator pulses (generated whenever the 
main motor rotates) are not getting to the DC conuoller PCB. 
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P - PRINTING DOES NOT ST ART WHEN A FILE IS SENT TO THE 
PRINTER (Procedure) 

Step Check Result Action 

Is the proux:ol selector switch on back NO Set the switch to correct position. 
of the printer set comctly? 

2 Is appropriate network software and NO Install the correct software. 
printer software installed on the 
application disk? 

3 Is the Macintosh defoctive? (Run YES Repair the defective Macintosh. 
MacTest.). 

4 Is there a network problem? (Run YES Refer to AppleTalk troubleshooting material. 
lest disk supplied with laser printer). 

5 Does the green test light on the rear YES Tum the printer off for one minute then on. 
(UO) plate blink: continuously or Then if the problem remains, replace the 
stay on when printer power is LaserWriter UO PCB. 
turned on? 
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P- PRINTING DOES NOT START WHEN A FILE IS SENT TO THE 
PRINTER (Explanation) 

Arriving at this 1roubleshooting table means that you have determined that the print engine is functional 
and the LaserWricer 110 PCB's processing and communications functions are capable of producing the user 
test print The failure must have occurred when a print was attempted by a node on the network. 

Step Explanation 

If the protocol selector switch is not set to AppleTalk, the printer won't be able to communicate 
with the other nodes on the AppleTalk Personal Network. 

2 Self explanatory. 

Self explanatory. 

4 Self explanatory. 

The nodes on the Apple Talk network communicate with the print engine through the LaserWriter 
110 PCB. It is possible for the processor on the 110 PCB to be caught in a software loop. If the 
green test LED on the mounting connector plate comes on steadily or blinks continually, that 
indicates that the problem relates to the 110 board. 
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TABLE Q: IMAGE DEFECTS 

Compare your printer's images to the ones shown on these two pages. 
Determine which image it most nearly resembles. 

Light Image 

~ 
All printed areas are light 

Go to Table Q 1 

Black Image 

A black print may have a 
white bar on the right. 

Go to Table Q4 

Stains On 
Back of Paper 

6 
Go to Table Q7 

Vertical Fogged 
Stripes 

~ 
Go to Table Q IO 

Dark Image 

~ 
All printed areas and possibly 
the background area are dark 

Go to Table Q2 

Stained Separation Strip 

~ 
Go to Table Q5 

Dark Vertical Lines 

IJ 
Go to Table QS 

Horizonta l 
Fogged Stripes 

~ 
Go to Table Q I I 

Laser Writer Printer Troubleshooting rev. Sep 85 

Blank P rint 

D 
Look closely to make 
sure that this is not an 

exceptionally light image 
Go to Table QJ. 

Scr ambled Image 

~ 
The print image 

looks as if it has een 
cut and rearra'&d. 

Go to Table 

Sharp Horizontal 
Black Lines 

~ 
Go to Table Q9 

White Horizontal Lines/ 
Other Shapes 

On A Black Image 

Go toTableQl2 
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Thin Vertical White 
Lines/St r ipes 

I 
Go LO Table Q13 

Distortion 

Go to Table Q16 

Uneven Print 
Density 

~ 
Go to Table Q18 

Faulty 
Registr ation Poor Fusing 

~ 
Go to Table Q14 Go to Table Q15 

Waviness 

Go LO Table Ql7 

Gray Cloud/Big Blur 
Totally Unrecognizable 

Go to Table Ql9 

Smearing 
80-90 mm from 

Left Edge of Page 

Go to Table Q20 
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Q.J - LIGHT IMAGE - WHOLE PRINT (Procedure) 

Step 

2 

3 

4 

s 

6 

7 

8 

Check 

Is the print density adjustment dial 
set with its dot at the top? 

Is the toner cartridge indicator red? 

Do prints improve when new paper 
is used? 

ls the transfer rorona wire broken? 

ls connector 12 I I on the DC 
controller board secure I y connected? 

Does the voltage berween 1209· I 
and 1209-2 (GND) on the DC 
controller vary from +SVDC lO 

OV when microswitch MS3 
(the middle one) is pressed? Does 
the voltage between 1209-3 and 
1209-4 (GND) on the DC Controller 
vary from +SVDC to OV when 
micros witch MS4 (the lower one) 
is pressed? Do microswitches 
acwate normally when a toner 
cartridge is inserted? 

ls the print still light? 

Measure the laser power output. 
using the first pan of the Laser 
Power adjustment procedure. to 
dett:nnine if adjustment is 
necessary. Was the laser out of 
adjustment and "°'ab/~ lO be 
mdjUSllld? 

LaserWriter Printer Troubleshooting 

Result 

NO 

YES 

YES 

YES 

YES 

NO 

YES 

YES 

NO 

n:v. Sep 85 

Action 

Set the dial so that its dot is at the top. 

Replace the toner cartridge. 

Replace the paper with approved paper 
(I ~2 1 lb. standard photoCOpicr paper). 

Replace the transfer corona wire. 

Replace the DC controller board. 

Replace the faulty microswitch. 
Reposition the micros witch holder if the 
microswitchcs do not acwate normally 
when a toner cartridge is inserted. 

Replace the high voltage power supply. 

Replace the following modules. Retry 
the adjustment after each replacement 
to det.ermine if the next n:placement is 
necessary. 

• DC controller PCB 
• laser unit 

Replace the varistor PCB. 
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Q.1 - LIGHT IMAGE - WHOLE PRlNT (Explanation) 

Step Explanation 

The prinl density adjustment dial is connected 10 a variable resisror on the varislor PCB. This 
adjusunent varies the vohage potential on the developing cylinder, thereby adjusting how much of 
the loner from rhe roner bin will be attracted to the surface ofrhe photosensitive drum. The more 
roner artracted, the darker the print image. 

2 If the cartridge indicaror is red the cartridge is emp1y. 

3 Self-explanatory. 

4 The transfer corona puts the charge on the paper which attracts the toner from the drum onro the 
paper. Refer 10 the LaserWri1er Circuit Diagram for the following explanation. The transfer corona 
is supplied with power a1 its power terminal (visible when you open the prin1er). This power comes 
from the high voltage power supply. The high voltage power supply gets its power from the DC 
controller PCB in the form of +24 volrs DC. The DC controller gets the +24 volts from the DC 
power supply. The DC power supply gets its power from transformer PTI in the base of the 
primer. Transformer PTI is fed power from the power in1erlock assembly (through the circuil 
breaker CB I. the ON/OFF swirch, the cover open interlocks MSI and 2, etc.). 

This connector is used to communicate control signals and the +24 vol! power source from the 
controller PCB to the high voltage power supply to activate the coronas and the developing 
cylinder.;. This should happen when the DC controller PCB activates the main motor. See the 
explanation for slep 4. 

6 Microswitches MS3 and MS4areused 10 indicate the sensitiviry of the phorosensitive drum to the 
DC controller PCB. The DC controller uses these inputs to adjus1 the laser intensity. 

7 The high voltage power supply provides the vohages for the primary and transfer coronas and 1he 
developing cylinder. See the explanation for step 4. 

8 If the laser is weak, it mighl not fully neutralize the areas on the surface of the phoroscnsitive drum 
which correspond to the print. 

If the varistor PCB fai led in such a way as 10 cause less of a charge on the developing cylinder, then 
less roner would be a1trac1ed 10 the drum and the print image would be light. See !he ex planar ion 
for step I. 
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Q.2 - DARK IMAGE - WHOLE PRINT (Procedure) 

Step 

2 

4 

C heck 

Is the print density adjustment dial 
set with its dot at the top? 

With a toner caruidge in place, is 
there continuity between J21 -1 on 
the varistor PCB and the metal 
frnme of the upper main body? 

Does the voltage be tween J209· I 
and J209-2 (GND) on the DC 
controller vary from +5VDC to 
OV when microswitch MS3 
(the midclle one) is pressed? Does 
the voltage berween J209-3 and 
J209-4 (Gl\D) on the DC controller 
vary from +5VDC to OV when 
micros witch MS4 ( the lower one) 
is pressed? Do microswitches 
actuate normally when a toner 
caruidge is insened? 

Mea.~ure the laser power outpu~ 
using the first pan of the Laser 
Power adjustment procedure. to 
determine if adjustment is necessary. 
Adjust if necessary. Was the laser 
out or adjustment and not able 10 

be adjusted? 

LaserWriter Printer Troubleshooting 

Result Action 

NO Set the dial so that itS dot is at the top. 

NO Check whether the grounding spring is in 
place in the midclle of the big brass drum 
drive gear (on the upper body). 

NO Replace the faulty microswitch. 
Reposition the microswitch holder if the 
microswitches do nOI actuate normally 
when a toner caruidge is inserted. 

YES Replace the following modules. Retry a 
print after each replacement to determine 
if the next replacement is necessary. 

• DC controller PCB 
• laser unit 

NO Replace the varistor PCB. 
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Q.2 - DARK IMAGE - WHOLE PRINT (Explanation) 

Step Explanation 

The print density adjustment dial is connected to a variable resistor on the varistor PCB. This 
adjustment varies the voltage potential on the developing cylinder and so adjusts how much of the 
toner from the toner bin will be attracted to the surface of the photosensitive drum. The more toner 
attracted, the darker the print image will be. 

2 The spring provides a ground for the primary corona and the photosensitive drum in the toner 
canridge. 

Microswirches MS3 and MS4 are used to indicate the sensitivity of the photosensitive drum to the 
DC controller PCB. The DC controller uses these inputs to adjust the laser intensity. 

4 lf the varistor PCB failed in such a way as to cause more of a charge on the developing cylinder. 
then more toner would be attracted to the drum and the print image would be dark. See the 
explanation for step I. 
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Q.3 - BLANK PRINT (Procedure) 

Step Check Result Action 

Is the toner cartridge indicator red? YES Replace the toner canridge. 

2 I las the sealing tape been removed? NO Remove it. 

3 Do the toner cartridge prmective NO Locate the cause of the trouble and repair. 
shield and the light-blocking shutters If the cause is in the toner canridge. replace 
open when a toner canridge is insened? the canridge. 
Does the laser-beam-blocking shutter 
open? 

4 Does the green test light on the rear YES Replace the LaserWriter 110 board. 
(110) connector plate blink continu-
ously or stay on when the printer 
power is tu med on? 

Is connector J2 I I on the DC YES Replace the DC controller board. 
controller board securely connected? 

6 Measure the la.~e r power output, NO Replace the following modules. Perfo rm 
using the fi rst pan of the Laser a laser adjustment after each replacemen 
Power adjusunent procedure. to to determine if the next replacement is 
determine if adjusunent is necessary. necessary. 
Was the la.ser power output greater • DC controller PCB 
than zero? • laser unit 

7 If the laser was out of adjustment: NO Replace the following modules. Generate 
was it possible to adjust it? a test print after each replacement to 

determine if the next repl:icement is 
necessary. 

• DC controller PCB 
• laser unit 

8 Is the print still b lank? YES Replace the high voltage power supply: 
if this has no effec~ replace the varistor 
PCB. 
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Q.3 · BLANK PRINT (Explanation) 

Step Explanation 

If the indicator is red, the caruidge is out of toner. 

2 The toner will not be released in the toner cartridge until the sealing tape has been removed. 

3 The shield and shutters allow the laser beam access to the photosensitive drum in the toner cartridge. 

4 The green test LED should light briefly when the LaserWriter is first tu med on. After a moment. 
the LED should go out and stay out. 

5 J21 I on the DC controller PCB provides control signals and power 10 the high voltage power supply, 
which in turn activates and provides power 10 the coronas and the developing cylinder. The DC 
controller PCB should activate these signals at the same time it activates the main motor to rotate. 

6 Self explanatory. 

7 If the laser power cannot be adjusted, the laser unit may be faulty, or the DC conrroller PCB may 
not be sending the proper signals to the laser unit. 

8 See the explanation for step 4. 
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Q.4 - BLACK IMAGE (Proccdut·c) 

Step 

2 

3 

4 

C heck 

Is the primary corona wire inside the 
toner cartridge broken? 

Is connec1or J211 on the DC 
conlfoller board securely connec1ed? 

Is the print s1ill black? 

Does the green test ligh1 on lhe rear 
(110) connec1or plate blink continu-
ously or s1ay on when the printer 
power is lumed on? 

Result Action 

YES Replace lhe loner cartridge. 

YES Replace the DC con1roller board. 

YES Replace the high volwge power supply. 

YES Replace the Laser\Vritcr 110 board. 

NO Replace the laser unit. 

Q.5 - STAI NED SEPARATION STRIP (Procedure) 

Step C heck Result Action 

Is the separation bell. separation YES Clean any that are dirty. 
roller. or pinch roller (near lhe 
separation belt) dirty? NO Replace the toner cartridge. 

Q.6 - SCRAMBLED USER T EST PRINT I MAGE - "GARBAGE" 
(Procedure) 

Step Ch eck 

Turn printer off ;lnd then on again. 
Docs green test light on rear (110) 
connector plate blink continuously 
or stay on and/or is self-lest printout 
scrambled? 

L1serWri1er Printer Troubleshooting 

Res ult Action 

YES Replace LaserWriter 110 board. 
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Q.4 - BLACK IMAGE (Explanation) 

Step Explanation 

The primary corona lays down the base negative charge on the surface of the photosensitive drum. 
The negatively charged toner particles are aurac~ to the areas of the drum that have been neutralized 
by the laser because those areas are more positive. If the primary corona were to fail to lay down the 
base charge, the entire surface of the drum would be more positive and the toner would be attrocted to 
the entire surface of the drum, resulting in a black print 

2 1211 on the DC conttoller PCB provides conttol signals and power to the high voltage power 
supply, which in tum activates and provides power to the coronas. The DC conttoller PCB should 
activaie these signals at tlle same time it activates the main motor to rotate. 

3 See explanation for Siep 2. 

4 The green test LED should light briefly when the LaserWriter is first rumed on. Afier a moment. 
the LED should go out and stay out. 

Q .5 - STAINED SEPARATION STRIP (Explanation) 

Step Explanation 

The separation belt peels the left side of the paper away from the drum in tlle toner cartridge. If tlle 

separation belt. separation roller, or pinch roller is dirty, the area of the paper contacied by the dirty 
component would be stained. The stain would probably appear as an irregular vertical line. 

If none of these components is dirty, the problem is probably in the toner cartridge. 

Q.6 - SCRAMBLED USER TEST PRINT IMAGE - "GARBAGE" 
(Explanation) 

Step Explanation 

If the LaserWriter UO PCB is operating correctly, the green test LED should light briefly when the 
LaserWricer is first turned on. Afier a moment. the LED should go out and stay out. 
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Q.7 - STAINS ON BACK OF PAPER (Procedure) 

Step Check Result Action 

Is the fuser roller cleaner felt diny? YES Replace the fuser roUer cleaner felt 

2 Check for the following: 

a. Is there any toner on the underside YES Clean with a damp cloth, then with a dry 
of the toner cartridge? cloth. 

b. Is there toner on the transfer YES Clean with a damp cloth, then with a dry 
guides or are the guides diny? cloth. 

c. Is there any toner on the transfer YES Clean with a damp cloth, then with a dry 
corona assembly feeder guides? cloth. 

d Is there any toner on the separation YES Clean with a damp cloth, then with a dry 
belt, separation roller, or pinch cloth. 
roller? 

e. Is the manual paper feed guide YES Clean with a damp cloth, then with a dry 
diny or not grounded? cloth. Ground it if it is not correctly 

grounded. 

3 Does the leading-edge blank area NO Replace the DC controller PCB. 
on printed pages measure about 5mm? 

4 Are the transfer guides correctly NO Ground them correctly. 
grounded via I 5Mn resistance when 
the printer upper unit is closed? 

5 Is the fuser assembly correctly NO Ground it correctly. 
grounded? 

Q.8 - DARK VERTICAL LINES - PAPER FEED DIRECTION (Procedure) 

Step Check Result Action 

Is the fuser roller cleaner felt diny? YES Replace the fuser roller cleaner felc. 

2 Turn the printer off in the middle of YES Clean the surface of the photosensitive 
printing and open the upper half of drum as described in the Service 
the printer. Open the protective Technician Maintenance Procedure of 
shield on the toner cartridge. Can the Preventive Maintenance section 
you see a venical line on the drum? in this manual. Then try about fifteen 
(Make this check as quickly as prints. If the problem persists, replace 
possible and in dim light to prevent the toner cartridge. 
light from damaging the drum.) 
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Q.7 - STAINS ON BACK OF PAPER (Explanation) 

Step Explanation 

If the fuser roller cleaner felt becomes exceptionally diny, it will no longer clean the upper fuser 
pressure roller, which may then transfer its contaminants to the lower pressure roller. This may 
then cause stains on the back of any paper passed through the fuser. 

2 Self explanatory. 

3 The DC controller PCB determines when in the print sequence the laser begins scanning the print 
image onto the drum. If the controller PCB is out of sync with the paper's position relative to the 
drum, the laser scanning might begin too late, causing che toner image on the drum to be positioned 
lower on the paper. If the image is positioned too low, the lower pan of the toner image on the 
drum will not be transferred to the paper, but will instead have to be scraped off by the sweeper strip 
and cleaner blade. The excess toner could then fall down onto the separation area and possibly adhere 
to the back of the paper on any copies made thereafter. 

4 If the transfer guide is not properly grounded, it may develop a positive static charge which could 
attract toner. 

S See explanation for step 4. 

Q.8 - DARK VERTICAL LINES - PAPER FEED DffiECTION (Explanation) 

Step Explanation 

If the fuser roller cleaner felt becomes exceptionally diny, it will no longer clean the upper fuser 
pressure roller, which may then transfer its contaminants to the lower pressure roller. Either roller 
may then transfer streaks or lines to the paper. 

2 The photosensitive drum in the toner cartridge will rotace several times during the print of one piece 
of paper. For the drum to be causing a line the length of paper, the din or defect must stretch around 
the entire circumference of the drum. If the din or defect does not completely circle the drum, the 
resulting line will not be continuous for the length of the paper. 
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Q.9. SHARP HORIZONTAL BLACK LINES· CROSS FEED DIRECTION 
(Procedure) 

Step Check Result Action 

Measure !he laser power outpu~ YES Replace !he following modules. Check 
using !he first pan of the Laser the laser power output after each replace-
Power adjusunent procedure, to ment to determine if !he next replacement 
determine if adjustment is necessary. is necessary. 
Was !he laser out of adjustment and • DC controller PCB 
not able to be adjusted? • laser unit 

2 Initiate a test print by j umpcring pins YES Proceed to step 6. 
I and 2 on J205 on !he DC controller 
board. Does !he scanner motor stan 
and LED40 I on !he scanner driver 
PCB light continuously during !he 
print process? 

3 Are J40 I on !he scanner driver NO Connect J401 or J206. 
PCB and J206 on !he DC 
controller board securely connected? 

4 Is +24VDC suppLied between NO Check J502 on the DC power supply and 
J401-1 and J401-2(GND)on the J208 on !he DC controller board for secure 
scanner driver PCB 7 contact. If contact is good, replace !he DC 

power supply/motor drive PCB. 

5 Does the voltage between J2064 and NO Replace the DC controller PCB. 
J206-2{GND) vary from about 
+ 7VDC to about 0 voe when a test YES Replace the scanner unit If this does not 
print is initiated? correct the problem, go step 7. 

6 Ini tiate a test print. YES Replace the DC controller PCB. If the 
Does the voltage between J401·3 and problem is not solved, put the old PCB 
J401-2(GND) on the scanner driver back in the printer and replace the scanner 
PCB vary from about 0 VDC to unit 
+3 voe and !hen 3 minutes later 
back 10 0 VDC? NO Replace the following. Check for the 

problem after each replacement 10 see 
if the next replacement is necessary. 

• DC controller PCB 
• scanner unit 
• laser unit 
• high voltage power supply 
• varistor PCB 
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Q.9 • SHARP HORIZONTAL BLACK LINES. (CROSS FEED DIRECTION 
(Explanation) 

This kind of problem is usually caused by the laser/scanner unit in the image formation system. There arc 
iwo functions lO the laser/scanner unit They are: 

Step 

1) Producing the laser beam lO be refleci.ed by the optics assembly onto lhe surface of the phoio
sensitive drum in the lOller caruidge; 

2) Roialing the hexagonal mirror al exaclly lhe correct speed lO scan (renec1) the laser beam across 
the drum in sync with the main moior as ii turns the drum. 

Explanation 

Step I confirms th al there is a laser beam being produced and Iha! ii is the righl intensity. 

2 Step 2 confirms that the hexagonal mirror is being roiated a1 the correct speed 10 maini.ain sync 
with the main moior as ii turns the drum in the loner cartridge. Steps 3 and 4 check for things thal 
might interfere with the proper operation of the laser/scanner motcr. 

3 J206 of the DC controller PCB communicates conlrol (ON/OFF) and power ( +24 volts) lO the 
scanner unit 

4 The +24 volt power for the laser/scanner unil comes from J401 of the DC controller PCB. The 
DC controller gets its power from JS02 of the DC power supply. If the DC power supply is not 
producing the voltage, then it should be replaced. If the DC power supply is producing the voltage 
bul the laser/scanner unit is no< receiving it, then that means tha1 lhe DC controller PCB is 
probably the problem. 

S J206 pin 4 from the DC controller PCB ca.rries !he signal thal turns on !he laser/scanner motor. 
The DC controller PCB should tum on !his signal at !he same lime that it activates the signal lO 

rowe the main motor. 

6 When the scanner motor IChieves the correct velocity, the scanner servo circuitry should notify the 
DC controller with the signal on pin 3 of J401 . If the DC controller cannot properly sense this 
signal, then it is probably faulty. 
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Q.10 - VERTICAL FOGGED STRIPES - PAPER FEED DIRECTION 
(Procedure) 

Step 

2 

3 

4 

Check 

Clean the primary corona wire. 
Does the print image improve? 

Result 

YES 

Replace the !Oner cartridge. YES 
Does the print image improve? 

Feeder guide warped? YES 

Stripe appears 80.90 mm from left side YES 
of page? 

Action 

Finished. 

Finished. 

Tighten the feeder guide screws full y 
and then loosen each screw 1/8 lO 1/4 turn. 
U warpage remains, replace feeder guide. 

Go LO Table Q 20. 

Q.11 - HORIZONTAL FOGGED STRIPES - CROSS FEED DIRECTION 
(Procedure) 

Step Check 

Check the distance of the stripes 

from the leading edge. Are they 
about I 88mm or 66mm from the 
leading edge of the prints? (The 
circumference of the drum is 
188.Smm, that of the developing 
cylinder, 66mm.) 

Result Action 

YES Replace the toner cartridge. 

Q.12- WHITE HORIZONTAL LINES OR OTHER SHAPES ON A BLACK 
PRINT (Procedure) 

Step Check 

ls approved paper being used? 

2 ls the paper damp? 

LaserWriter Printer Troubleshooting 

Result 

NO 

YES 

Action 

Replace with approved paper 
(16-21 lb. standard pholOCOpier paper). 
Explain to user that use of non-approved 
paper may cause poor quality prints. 

Replace the paper. Insuuct the user to 
store paper in its package in a dry place 
and not to open the packages before they 
are ready LO be used. 
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Q.10 • VERTICAL FOGGED STRIPES· PAPER FEED DIRECTION 
(Explanation) 

Step Explanation 

The primary corona lays a negative base charge down on lite surface of lite photosensitive drum in 
lite toner cartridge. Wherever lite laser beam slrikes lite drum, lite negative charge is removed. The 
negatively charged ioner is attracted ID lite relatively positive areas hit by lite laser, forming a visible 
image of lite prim on lite drum. The paper is charged more positively lhan lite areas hit by lite laser, 
and is llten pul into conl.ael willt lite drum. The toner is attracted away from lite drum by lite more 
positively charged paper, iransferring lite print image from lite drum IO lite paper. 

If lite primary corona fails, lltcre wiU be no difference in charge potential after lite laser has struck. lite 
drum. This wiU result in no print image (or a very cloudy image if lite performance of lite corona is 
dcgr.Klcd). 

2 Self ~x planaiory 

4 If lite problem appears 80-90 mm from lite left edge of lite paper. it may be caused by an improperly 111 

seated lltermisior. Sec table Q20. I 
Q.11 • HORIZONTAL FOGGED STRIPES · CROSS FEED DIRECTION 

(Explanation) 

Step Explanation 

The photosensitive drum and lite developing cylinder must rotate several times for each lengllt of 
papa that is printed. lf lltere is a flaw on either of lltcsc components. lite print problem will be 
repeated whenever lite flawed area roUs inlO COlllaCt willt lite paper. Because lite circwnfcrcnce of 
the drum is 188.Smm. a fogged stripe caused by a flaw on lite drum may be seen al multiples of 
that disl8Jlce. The cirt:wnfercnce of the developing cylindcc is 66mm, so a flaw llterc would cause 
a fogged stripe at multiples of that mcasuremenL 

Q.12 • WHITE HORIZONTAL LINES OR OTHER SHAPES ON A BLACK 
PRINT (Explanation) 

Step Explanation 

If the proper thickness of paper is not used, the mechanical components of lite paper transpon 
system may have difficulty moving the paper at a consistent speed through the paper feed pallt. 
The inconsistent speed may result in white lines or Oilier shapes. caused by the paper slipping or 
skipping in its contact with the drum in the toner cartridge. 

2 Damp paper increases in thickness. causing the problem described in lite explanation for step I. 
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Q.13- TlflN VERTICAL LINES OR STRIPES - PAPER FEED DIRECTION 
(Procedure) 

Step Check Result Action 

Are whiie suipes being producul? YES If the toner cartridge indicator is green, 
rock the camidge to spread the toner 
evenly. If the indicator is red, replace 
the toner camidge. 

2 Is the fuser roUer cleaner felt YES Replace the fu ser roUer cleaner felt 
ditty? 

3 Do prints improve after the transfer YES Finished. 
corona wire is cleaned? 

NO Replace the toner canridge. If that does not 
work. replace the original canridge and go 
to next siep. 

4 Remove the toner cmridge and YES Remove the obstacles or clean the area 
mznually open the laser beam with a fine brush. 
blocking shuncr in the prinier 
(above the cartridge). Check the 
au fof' obstacles a- blockages. 
Are there any? 

Remove the laser/scanner unit YES If the glass is cracked, replace the scanner 
Examine the dusqiroofing glass unit If dirty, clean the dustpro<>fing glass 
on the bottom of the laser/scanner with lint·free cloth. Dust should not be the 
uni tis it cracked or dirty? left on glass. 

NO Replace the scanner unit 

LaserWriter Prinier Troubleshooting rev. Sep 85 page 4.68 



Q.13 · THIN VERTICAL LINES OR STRIPES - PAPER FEED DIRECTION 
(Explanation) 

Step Explanation 

Self explanatory. 

2 The fuser roller cleaner felt is impregnated with a silicon oil. As the upper pressure roller in the 
fuser assembly turns, the silicon is applied to the roller. The silicon keeps the toner (in powder 
fonn as it enters the fuser) from sticlcing to the pressure roller. When the felt's supply of silicon is 
depleted, the toner may stick to the pressure roller, causing vertical Lines or stripes. 

3 The transfer corona charges the paper more positively than the areas hit by the laser. The paper is 
then put into contact with the drum. The toner is attracted away from the drum by the more 
positively charged paper, transferring the print image from the drum to the paper. 

If din builds up on the transfer corona, the area of paper passing over the buildup may receive a less 
positive charge. This will result in no toner transfer to that area for the length of the paper, result· 
ing in thin venical lines or stripes. 

4 Self explanatory. 

5 The stationary laser beam is renected from the hexagonal mirror as it rotates, creating horizontal 
scans across the printed page. The scans from the hexagonal mirror are renected by the bearn·to
drum mirror in the laser/scanner uni~ out of the laser/scanner unit through the dustproofing glass 
(in the laser escape apenure) down through the beam access door in the upper body of the printer, 
through light blocking shutter number 2 in the toner canridge, and onto the surface of the drum in 
the toner cartridge. 

If there is a piece of dust or a crack in the dustproofing glass or beam-to-drum mirror, the laser beam 
will be blocked at that point in its scans across the drum, resulting in white vertical lines or stripes 
on the print image. 
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Q.14- FAULTY REGISTRATION (Procedure) 

(NOTE: For small horizoncal registration problems, see the Image Sir.cw Adjustment in the Adjustments section or 
this manual.) 

Step 

2 

3 

4 

5 

6 

7 

Check 

Is the paper cassette loaded with too 
much paper {more than I Omm high)? 

Has either shutter loading spring 
(located at ends or the feed roller 
shaft on the registration shutter 
assembly) come loose? 

Is the leading edge of the paper 
showing excessive curl? 

Is approved paper being used? 

Are the feed rollers din y? 
(cassette pickup assembly) 

Disconnect J214 from the DC 
controller. Actuate the cassette size 
microswitches MS5 (upper), MS6 
(middle), and MS? (lower) manually 
in that order while checking the 
resistance between the connector pin 
listed below. Does the resistance 
drop from infinity to 0 ohms? 

l ) J214-1 toJ214-2(MS5) 
2) J214-3 to J214-4 (MS6) 
3) 1214-5 to J214-6 (MS7) 

Is the problem still there? 

LaserWriter Printer Troubleshooting 

Result Action 

YES Remove the excess paper. 

YES Reinstall the shutter loading springs. 

YES Straighten paper edges or replace paper. 

NO Replace with approved paper {16-21 Lb. 
standard photocopier paper). 

YES Clean with a damp cloth, then with a dry 
cloth. Hint: You can tum the rollers as 
you are cleaning them by opening the 
printer and rotating the gears in the 
bottom of the printer . 

NO Checlr. for wiring or connector problems 
between the DC controller PCB and the 
microswitches. If none, remove the 
printer from its pedestal and replace any 
microswitch that didn't drop to 0 ohms 
on activation. 

YES Replace the DC controller board. 
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Q.14 - FAULTY REGISTRATION (Explanation) 

Step Explanation 

The springs in the paper cassene must have the required amount of space in which to compress 
when the paper pickup rollers in the lower half of the printer rotate and contact the paper. 

If there is too much paper in the cassette, the springs cannot compress and the pickup rollers may 
pick up more than one sheet of paper or exhibit other problems as a result of improper registration. 

2 Self explanatory. 

3 Self explanatory. 

4 IJ the proper thickness of paper is not used, the mechanical components of the paper transport system 
may have difficulty moving the paper through the paper feed path. This can result in paper jams 
or skewed prints caused by improper registration of the paper at the registration shutter assembly. 

5 Self explanatory. 

6 The number of turns taken by the pickup rollers, feed rollers, main moior. etc., is determined by the 
length of the paper cassette. The length of the cassette is sensed by MS5, MS6, and MS7. If any 
of these microswitches do not work, the rollers will tum more or less than they should, resulting in 
improper registration. 

7 The DC controller PCB determines when in the print process the pickup rollers actuate, checks the 
pickup sensor, and controls nearly every other aspect of the paper's progress through the print 
process. Replacing the DC controller PCB with a known good one eliminates a number of 
potential problems. 
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Q.15 - POOR FIXING - IMAGE SMEARS EASILY (Procedure) 

Step 

2 

3 

Check 

Is approved paper being used? 

Are the upper and lower fuser 
rollers worn? 

Refer to the Nip Width procedure 
at the end of this section. Use 
the procedure to determine if the 
nip width on the fu ser assembly 
is correct. Is the nip width correct? 

Q.16 - DISTORTION (Procedure) 

Step Check 

Perfonn a test print by jumpering 
pins 1 and 2 on 1205 of the OC 
controller PCB. Does LED SO 1 
on the OC power supply/motor 
drive PCB stay on steadi ly with 
out flashing or going out during 
the print process? 

Q.17 - WA VI NESS (Procedure) 

Step Check 

Perform a test print by jumpering 
pins 1 and 2 on 1205 of the OC 
controller PCB. Does LED 401 
on the scanner driver PCB light 
continuously? 

LaserWriter Printer Troubleshooting 

Result 

NO 

YES 

NO 

Result 

NO 

Result 

Action 

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

Replace as necessary. 

Replace the fuser assembly. 

Action 

Perform each of the following act ions, 
generating a test print after each s tep to 
see if the problem is solved: 

1) Check all pans of the drive mechanism. 
2) Replace the DC power supply/ motor 

drive PCB. 
3) Reinstall the original OC power 

supply/motor drive PCB in the printer 
and replace the main motor. 

Action 

NO Replace the scanner uniL If the problem 
is not solved, reinstall the original 
scanner unit and replace the OC controller 
PCB. 

rev. Sep 85 page 4.72 



Q.15 • POOR FlXING - IMAGE SMEARS EASILY (Explanation) 

Step Explanation 

It is very important that the upper and lower pressure rollers in the fuser exen the proper amount of 
pressure on the paper. Paper other than that approved for the Apple LaserWriter may not be of the 
correct thiclcness. The wrong thiclcness of paper will cause an improper amount of pressure from the 
pressure rollers. 

2 Worn rollers can c.'luse t00 !ill.le pressure on the paper as it rolls through the fuser. See the 
explanation for step I. 

3 lf the pressure rollers in the fuser assembly are too far apan or poorly adjusted, then: will not be 
enough heat or pressure to fuse the toner into the paper. The nip width procedure checks for proper 
and uniform pressure between the upper and lower fuSCT rollers. Sec the explanation for step I . 

Q.16 - DISTORTION (Explanation) 

Step Explanation 

The Jasa- scanning action and the main motor revolutions must be in exact sync or the image will 
be vertically compacted or lengthened. lf the main mO!Or is turning tOO fast. the image will be 
lengthened. lf it is turning tOO slowly, the image will be compacted. LED SOI on the DC power 
supply/mocor drive PCB lights when the main motor is turning at the proper speed. 

Q.17 - WAVINESS (Explanation) 

Step Explanation 

The hexagonal mirror and the lllSCJ" ON/OFF action must be in exact sync or the image may be 
wavy and distorted. During the service last print, the laser ON/OFF signal i1 controlled by the DC 
controller PCB, and the speed of the hexagonal mirror by servo loop circuitry on the laSCT/scanner 
unit LED 401 lights when the hexagonal mirror is rowing II the cornect speed 
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Q.18 • UNEVEN PRINT DENSITY (Procedure) 

Step 

2 

Check 

Rock the toner cartridge to 
distribute the loner: then try 
several teSt prints. Does the 
problem go away? 

l s the transfer guide bent? 

Result 

YES 

YES 

Action 

Finished. 

Replace the uansfer guide. 

Q.19 • GRAY IMAGE· NO PART OF THE IMAGE IS RECOGNIZABLE 
(Procedure) 

Step Check Result Action 

Does the problem go away when YES Finished. 
you rep~ the toner canridge? 

2 Clean the transfer corona YES Finished. 
Docs the problem go away? 

NO Go to table C (High Vollage Power 
Supply Does Nol Provide Power). 

Q.20 • SMEARING 80-90 mm FROM LEF'f EDGE OF PAGE (Procedure) 

Step Check Result Action 

Feeder guide warped? YES 

2 Locate the thennoprotecta in the fuser NO 
assembl

0

y. Is the thennoprotector 
propc-ly seated? 

LaserWrittr Print.er Troubleshooting 

Tight.en the feeder guide screws fully 
and then loosen each screw 1/8-1/4 twn. 
If warpage remains, replace feeder guide, 
carefully foUowing directions for tightening 
and loosening screws. 

Oean the thermoproiector with MEK (methyl 
ethyl ketone) and seat it properly (see Section 
2, Take-Apart), or install a new thermopro
tector. 

rev. Mar 86 page 4.74 



Q.18 ·UNEVEN PRINT DENSITY (Explanation) 

Step Explanation 

If lhe !Oner becomes clumped in the toner bin, ii will not be able to move freely around lhe 
developing cylinder. The developing cylinder puts lhe charge onto lhc !Oner so lha1 ii can be 
auracled 10 lhe surface of lhe photosensitive drum. Clumping of lhe toner can cause insufficient 
toner to be atuac1cd to lhe surface of lhe photosensitive drum, affecting lhe densicy of lhe print 
When the toner canridge is rocked, lhe !Oner in the !Oner bin is shaken up. restoring its free access 
10 the developing cylinder. 

2 If the IJ'llllsfer guide is bent. it can affect the movement of the paper as it is brought inlO conlllCl 
with the !Oner image on the drum. If there is slippage during this comact, uneven print density can 
occur. A bent transfer guide can cause such slippage. 

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

Q.19 • GRAY IMAGE· NO PART OF THE PRINT IMAGE IS RECOGNIZABLE 
(Explanation) 

Step Explanation 

This problem is usually caused by a faulcy primary corona, developing cylinder, or transfer corona. 
Since the !Oner canridge contains the first 1wo possibilities, replacing it helps narrow down lhe 
problem. 

2 1lle high vollllge power supply provides the elccoical charges required for lhe operation of the 
primary corona, developing cylinder, and transfer corona. If the problem was not found in this Ulble, 
it may be found in table C, which is concerned with troubleshooting the high voltage power supply. 

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

Step Explanation 

Feeder guide warpage seems lO be the most common cause of this problem. If this is the cause of the 
problem, !.he smearing may also occur al other positions. Sec also table QIO. 

2 If the lhermoprotcclOr is not correctly sealed. toner will build up on its surface and cause smearing on 
prints. The location of the smear in this case is the same as !.he location of the lhermoproteclOr. 
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R. PAPER JAMS (Procedure) 

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

(I) manual feed area 
(2) cassett.c feed area 
(3) separation/feed area and 
(4) fuscr/dclivery area. 

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

NOTE: If a step doesn't solve the problem. tum off the printer, remove the paper jam, and go on 10 the 
next slep. 

Step 

2 

3 

Check 

Tum off the printer and replace the 
DC controller PCB with a lcnown 
good one. Then !um on the printer 
and relty the tesl print 

Does the problem recur? 

Jumper pins I and 2 or J205 10 initiate 
a test print Afler a jam occurs, open 
the printer 10 observe the location or 
the paper. Refer 10 the diagram on the 
opposite page for location reference. 

Did !he paper make ii up from the 
casse1te feed area to the primer's 
upper body? 

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

Is the paper jam in the foser/delivery 
area? 

Is the paper jam in the separation/ 
feeder area? 

Lower the door beneath the manual 
feed tray to shed light in10 the paper 
cassette area. Then look into the 
casselte paper pickup area as you 
initiate a lest print 

NOTE: ll is normal for the Paper 
Jam LED 10 come on for this step. 

Do the pickup rollers rol3le completely 
at the beginning of the test prim? 

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

LaserWriter Printer Troubleshooting 

Result Action 

NO Finished. The DC controller PCB was 
the problem. 

NO Go to step 3 of this procedure. 

YES Go to table R.5. 

YES Go to table R.4. 

YES Go to table R.3. 

NO Go 10 table F. 

YES Go 10 table R.2. 
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R.l - MANUAL FEED UNIT (Procedure) 

Step Check Result Action 

2 

3 

4 

5 

Is approved print paper being used? 

Is the paper wrinkled or curled? 

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

Arc the paper guides deformed? 

Open lhe upper half of the printer 
and switch the power on. Actuate 
the dooc switch with a screwdriver. 
Short together J2 I 0 pins 2 and 5 
on the DC controller PCB. Does 
Registration Shutter Solenoid 
SL! activate? 

L<1scrWritcr Printer Troubleshooting 

NO 

YES 

NO 

YES 

NO 

Use approved paper (16-21 lb. standani 
photocopier paper). 

Replace the paper and make sure that the 
paper is stored com:c~y. 

Adjust the arm motion until it is smooth. 

Replace deformed guides as necessary. 

Check the wiring between J 210 on the 
DC controller PCB and the registration 
shutter solenoid SL! for continuiiy. Also 
check the connectors. If no problems 
are found, replace the registration shutter 
assembly. 

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

Step Check Result Action 

Is the paper cassene loaded with YES Remove the excess paper. 
more than 1 Omm of paper? 

2 Is approved print paper being used? NO Use approved paper ( 16-21 lb. standard 
phmocopier paper). 

3 Is the paper wrinkled or curled? YES Replace the paper and make sure that the 
paper is stored correctly. 

4 Is the paper cassette installed NO Instal l the paper cassette properly. 
properly in the printer? 

5 Is the cassette spring lifting force NO Check the movement of the cassette plate. 
OK? If OK, replace the paper cassette. 

6 Is the right or left cassette hold-down YES Repair or replace the paper cassette. 
tab deformed? 

7 Does the door beneath the manual NO Replace the paper cassette. 
feed tray (lower paper feed guide) 
close firm.ly? 

8 Open the door beneath the manual YES Clean with a damp cloth, then with a dry 
feed tray (lower paper feed guide) cloth. /lint: you can tum the rollers by 
and examine the feed rollers. Are rotating a gear in the lower half of the 
any of the feed rollers diny? printer. 

9 Are any pickup rollers diny, deformed, YES Clean the rollers with alcohol. If rollers 
or worn? are worn, replace as necessary. 
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R.3 - SEPARATION/FEEDER UNIT (Procedure) 

Step Check Result Action 

Is the separation belt damaged or YES Replace the separation belt. 
twisted? 

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

3 ls any roller dirty or worn? YES Clean dirty rollers as necessary. Replace 
separation/feeder unit if rollers are badly 
worn. llin1: You can rum the rollers 
by rotating a gear in the lower half of 
the printer. 

4 Do pinch rollers press firmly against NO Replace the separation/feeder unit. 
separation and feeder rollers? 

5 Are the feeder rollers dirty or worn? YES Clean with alcohol if dirty. If worn, 
replace separation/feeder unit 

6 Are the transfer guides defonned in YES Replace the transfer guides. 
any way? 

7 ls 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 
localed on the transfer corona wire termination covers as necessary. 
termination covers loose or missing? 

9 Replace the registration shutter 
assembly. 
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R.4 - FUSER/DELIVERY AREA (Procedure) 

Step Check Result Action 

Is the fuser roller cleaner felt diny? YES Replace the fuser roller cleaner felt 

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

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

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

Are the upper delivery guides dirty? YES Clean the guides. 

6 Does the paper delivery sensor arm NO Repair to restore free motion. 
PS3 move freely? 

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

Step Check Result Action 

Is approved print paper being used? NO Use approved paper ( I6-21 lb. standard 
phOlocopier paper). 

2 Is the cassette spring lifting force as NO Check the movement of the cassette plate. 
specified? If OK, replace the cassene springs. 

3 Are the cassette side plates worn? YES Replace paper cassette. 
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S - LASERWRITER 1/0 PCB POWER PROBLEMS (Procedure) 

Step 

2 

Check 

Remove the printer from its pedestal 
and visually inspect the cabling 
from the power interlock assembly 
to transformer PT2 to the l/F 
regulator to P3 of the LaserWriter 
110 PCB. Are there any cabling 
problems? 

Remove the l/F regulator assembly. 
Check the fuse on the llF reg11lator 
assembly. ls the fuse blown? 

LaserWriter Printer Troubleshooting 

Result 

YES 

NO 

Action 

Repair as necessary. 

Replace the l/F regulator with a 1cnown 
good one, reinstall the printer into its 
pedestal, then recheck power at P3. If 
there is still no power at the LaserWriter 
110 PCB, replace transfonner PT2. If the 
problem still remains, replace noise filter 
NF2. 

YES Replace the fuse, reinstall the printer into 
its pedestal, and recheck: for power at P3. 
Then if there is still no power at the 
Laser Writer 110 PCB, replace the l/F 
regulator with a 1cnown good one. lf 
there is still no power at the LaserWriter 
110 PCB, replace trartsformer PT2. lf the 
problem still remains replace noise filter 
NF2. 
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S - LASERWRITER 1/0 PCB POWER PROBLEMS (Explanation) 

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

Step Explanation 

Power for the LaserWritcr 110 PCB originates at TB 101 (terminal block) in the power interlock 
assembly. Both terminal blocks (101and102) are located just above NFI (the noise tilter in the 
power interlock assembly). TB 101 is towards the inner pan of the printer and TB 102 is towards 
the on/off switch. 

From TB IOI, power for the LaserWritcr 110 PCB goes down into the pedestal to no ise filter NF2 
and then to transformer PT2. From PT2, the power goes to the l/F regulator. From the l/F 
regulator the power goes up to P3, which connects power to J3 of the LaserWriter 110 PCB. 

2 See the explanation for step I. 
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APPENDIX 

NIP WIDTH MEASUREMENT 

The nip width measurement should be performed when irregular fusing is a problem. 11le measurement shows 
whether the fuser assembly's rollers are exening uniform pressure on the prints. If they are not, the lower roller 
should be replaced. lf that fails 10 fix the problem. the pressure springs should be replaced. 

To measure: 

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

I. Stan a service test print by momentarily shoning together pins I and 2 on J205 on the DC 
controller board. 

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

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

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

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

8 112 x 11" 
paper 

c 
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b 

a 
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Width Measure when upper and 
lower rollers are hot. 

b 2-3 mm. 

la-bf Under0.5 mm 

la-bi UnderO.S mm 

11><1 UnderO.S mm 
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5 . A - GENERAL INFORMATION 

Thi s sec tio n is composed o f the LaserWriter mai nte nance 
procedure for the service technician , a set o f mai ntenance 
procedures for the end user, and an Appe ndix to Sec ti on 5 . 

( 1) Service Technician Maintenance procedure - This 
procedure s hould be performed in its entirety every 
time serv i ce is required on the Lase rWriter . 

After the first time throug h, it may be more 
convenient to use the Service Technician 
Maintenance Procedure Checklist found in t he 
Appe ndix to Section 5. 

The Service Tec hn ic i an Maintenance procedure makes 
reference t o the user mainten ance procedures i n the 
second part of this section and to the procedures 
i n the Take- Apart section . 

(2) End User Maintena nce procedures - This part of the 
LaserWriter Maintenance section is composed of 
procedures primari ly in t ended for the end user . 

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

The Service Technician Maintenance Checklist form 
is a shorthand versi o n of the Se rvice Technician 
Maintenance p r ocedu r e . I t i s in t e nded t o serve as 
a reminder f or the t echnician who is already 
fami l iar with the p r oced ure . 

The LaserWriter Mainte nance Record form is intended 
t o he l p the technician keep a service call record 
for each prin ter. This canoe very important , 
especially in t he case of a r ecu r ring problem . 

Make copies o f the Checklist and Maintenance Record 
forms . Take a copy o f the Check l ist on every 
service ca ll. Leave a Main t e nance Record form with 
every LaserWriter that you insta ll or service . 

When you serv i ce a pr i nter , c heck the Mainten a nce 
Record form to see i f a similar problem has 
occ urred before, then make s ure that you update the 
form after completing the serv i ce . 
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5 . B SERVICE TECHNICIAN MAINTENANCE PROCEDURE 

NOTES: (1) The Ser v i ce Technician Mainte na nce procedure 
( Steps 5 .B.l throug h 5.B.5) should be performed 
in its entirety every time service i s required on 
the LaserWriter. 

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

5.B.l - PREPARE YOUR WORK AREA 

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

2. You should always be sure to hold the t oner ca rtridge 
over the drop cloth to catch a ny toner that might 
spill. In addition , all tools or removed 
assemblies/modules should be placed on the drop c l oth 
to keep them and the customer ' s area clean. 

5 . B.2 - CHECK THE PRINT COUNT 

The print count can be checked in two ways: 

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

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

If you a re positive that the LaserWriter I/O board in 
the printer has never been removed, then you can use the 
number on the bottom of the printout to judge how many 
prints have occurred. If this is the case then go to 
Step 7 . 
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If you s uspect that the LaserWriter I/O board has been 
removed s ince ins tallation, then you must gain access to 
the page counter to obtain an accurate print count . 
Steps 1 through 6 will help you to remove the ozone 
filter so that you can see the page counter . 

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

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

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

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

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

b. Determine the print cou nt . Eac h mark on the counter 
represents approximately 10 , 000 prints . 

7 . If the print count is: 

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

50,000 

100,000 

- Replace the Separation Belt then 
go to Step 5 . B.3. 

- Inspect the items below and 
replace as necessary. 

(1) Fuser Assy 
(~) Pre- Exposure Unit 
(3 ) Transfer Corona Assy 
(4) Separation Belt 

(5) Separation Roller 
(6) Se para tion Guide 
(7) Fusing Feed Roller 
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5.B. 3 - SERVICE THE TONER CARTRIDGE 

The toner cartridge (see Figure 5-1) contains many moving 
parts as well as toner. If the t oner cartr idg e i s not 
already removed, then open the printer and remove the 
cartridge (if instructions are necessary refer to the End 
User Maintena nce procedures in this section) . 

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

FIGURE 5-1: FAR SIDE OF CARTRIDGE 

A. The Light Blocking Shutters 

The light blocking s hutters should open as the cartridge is 
inserted . 

Light block i ng s hutter number one (Figure 5- 1, 41) provides 
an opening so that the light from the pre - conditioning 
exposure lamp (in the mai n body of the printer) can enter 
the cart ri dge and s hine on the photosensitive d r um to 
neutralize any residual charges . 

Light blocking s hutter number two (Figure 5 - 1, ~2) provides 
an openi ng for the lase r t o enter the cartridge and ionize 
the surface of the p hotosensitive d rum in the form of the 
image to be printed. The shutters should close when the 
cart ridg e is removed to prevent the ambient light in the 
room from damaging the drum . 
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To Service the Light Blocking Shutters: 
Open and close the light blocking shutters a few times 
in a low light area to make sure that they are not 
jammed or broken . 

B. The Primary Corona 

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

To Serv ice the Primary Corona: 
Clean the Primary Corona Wire with a soft cloth 
dampened in alcohol (if instructions are necessary , 
then refer to the Cleaning the Primary Cor o n a Wire 
procedure in the End Use r Procedures part of this 
section) . 

c. The Photosensitive Drum' s Protective Shield 

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

1 . Turn over the toner cartridge . Open and close the 
protective sh ield a few times i n a low light area to 
make sure that it is not jammed or broken . 

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

3 . Ch eck that the foam on the shutter edge i s not peeli ng . 
If the foam is peeling , g lue it back on (glue for 
porous type materials e .g . white glue, works best). 

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

The surface of the photosensitive drum (the blue drum 
exposed when the shield is open) is ionized by the lase r to 
form a latent (invisible) image o f the pri n t. As the drum 
rolls past the developi ng cy linder, this image is exposed to 
a cloud of toner . The t o ner will be at t racted t o t he 
ionized image on th e drum forming a visible image o f the 
p r i nt. 

The paper is ionized to the oppos i te cha r ge as th a t o f the 
drum . When the tone r image on the drum r olls past the 
ionized paper, the toner particles f orming the print i mage 
on t he drum are magnetically att racted to the paper causi ng 
the image t o transfe r to the paper. If the surface of the 
photosensitive drum becomes loaded up with residual tone r 
its ab ili ty to accept ionized charges from the laser may be 
affected . In addition , r esidual toner can prevent a c lean 
transfer o f the toner imag e t o the paper . 

1 . Hold the protec t ive shie ld open i n a low light area and 
examine the s urfa c e o f t he photosensitive drum while 
you turn the drum with the large t oo thed gear on the 
left o f the car tridge . Look for things like 
fingerprints , toner buildup , etc . 

NOTE: The following step will cause toner spil lage from the 
cartridge. Pe r fo rm the indicated cleaning procedure o nly 
when necessary (as desc ribed below) . 

2. I f you fi nd an area that ne eds to be c leaned , collect a 
small amount of toner on the drop clo th by holding the 
toner cartridge o n end a nd turning the d rum. Ho ld the 
s h ield open and use a soft c l oth impregnated with toner 
powder t o c l ean the so iled area using l ong strokes with 
medium to light pressure . 

(continued on the next page) . 
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FIGURE 5-2 

FIGURE 5-3: SIDE VIEW OF OPEN 
FUSER ASSEMBLY 
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5.B.4 SERVICE TH E FUSER ASS EMBLY 

The fuser assembly (the green fe l t covered mechanism on the 
paper output side of the printe r' s bottom ha lf) is used to 
melt the plastic toner powder pr i nt image onto the paper . 
For this reason the fuser assemb ly gets very hot . 

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

A. The Fuser Roller Cleaner Felt 

The f user roller cleaner felt (Figure 5-2 and 5-3, #1) is 
impregnated with a specia l f lu id to collect contaminants 
from the upper fuser pressure roller. If exceptionally 
dirty the felt shou l d be replaced not cleaned . 

To Servic e the Fuser Roller Cleaner Felt: 
Raise the top of the fuser assembly and slide the fuser 
roller cleaner felt out (Figure 5 - 2). Check the fel t 
and if necessary rep l ace it with a new one. 

B. The Separation Claws 

The Separation Cl aws (Figure 5-3 , #2) skim the pape r from 
the fuser pressure r ol l er after the plastic t oner has been 
fused o n to the paper . It i s important that their t i ps 
remain smooth a nd s harp. 

To Service the Se paration Claws: 
Cl ean the Separat i o n Cl aws wit h you r fi ngern a il be ing 
careful not to damage the leading edge (Figure 5 - 3 , 
#2) . 

c. The De live r y Guide , Sep ara tion Gu i de, a nd Paper Guide 

The delivery a nd sep aration g u ides ( Fig u re 5-3 ; #3 , #4, and 
#5) keep the paper from g etting jammed in the delivery 
r ol le r as it is output from the fuser assemb l y . Over a 
period of time th ese guides can collect dirt from the paper . 
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The paper g u ide is the smal l grey plastic tray which guides 
the paper between the upper a nd lower fuser pressu re 
r olle r s. 

To Service t h e Delivery, Sep a r at i on , a nd Paper Gu ides: 
Clean the delivery guide , separation guide , and paper 
guide with a soft cloth dampened in alcoh o l ( Figure 5-
3 ; #3 , #4 , a n d #5) . 

s . a. s SERVICE THE PAPER PATii 

Figu r e S- 4 below shows the paper path components that 
require peri odic cleaning. Clean the m with a soft clo th 
dampened in alcohol . 

Feeder 
Roller 

Feeder 
Guide 

FIGURE 5-4: PAPER PATH 

Feed 
Rollers 

Transfer 
Guides 

Transfer 
Corona Assy 

Separation 
Belt 
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Approximate number of 
prints ------------

1, 700 Prints ~G 
2,000 prints (order a new I G 
toner caruidge) I Y 

2,800 prints Y 

3,000 prints (replace the 
toner cartridge) 

Laser Writer Toner 
Cartridge indicator 

FIGURE 5-5: CARTRIDGE INDICATOR 

Indicator lights - -.i.-• 

FIGURE 5-6 

Laser Writer Toner Canridge 
indicator 
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5.C END USER MAINTENANCE PROCEDURES 

5 . C.l TO CH ECK THE TUNER CARTRIDGE 

To Se r vice : 
To determine whether the toner car tridge needs to be 
replaced , look at the color o f the indicator (see 
Figure ~ -5 ) , v isible through the wi ndow on the right . 
As the drum rotates , the co l or of the indicator cha nges 
t o indicate the useable service life or the cartri dge . 
The cartridge indicator becomes yellow when the 
cartridge is about half used up , and finally turns to 
red when the cartridge is ready to be replaced. 

£ach cartridge contains enough toner to make approximately 
J,UUU letter size prints . If many originals with high t o ner 
image ratios (e . g. dense graphics) are printed , toner is 
used up more quickly , and white stripes may appear on prints 
before the printing capac ity indicator turn s red . 

5 . C . 2 TO REMOVE THE TONER CARTRIDGE 

Cau tion : Don 't hold tne cartridge on end ; the tone r will 
spill ou t (Figure 5-7) . 

1 . Lift the release and raise the upper half of the printer 
(Figu re 5-6) . 

2 . Open the door o n the release side of the pr inte r and 
pull out the used Toner Cartridge . 

NOTE: The right door can be opened only a f ter the upper main 
body has been ra ised . 
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Don't hold the cartridge on ___ _,_ 
end 

FIGURES-7 

Laser Writer Toner Cartridge 

FIGURE 5-8 
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s.c . 3 DISTRIBUTE THE TONER IN A TONER CARTRIDGE 

To Service: 
Hold the new toner cartridge horizontal and rock it 45 
degrees slowly back and forth about five times ( with 
the drum as the center of ro t ation ; Figure 5-8). Do 
this if white stripes appear on the f in ished paper. 

Caution: Hold the toner cartridge horizo nta lly to 
distribute toner. Don ' t hold the ca r tr i dge o n end ; the 
toner will spil l out (Figure 5 - 7) . 
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Slide the cartridge into the 
printer 

FIGURES-9 

Flex the black tab until itt-==:::::=--===l:::~~,.2::::::::~R 
breaks loose 

Pull out the tab and 
the attached tape 

FIGURE 5-10 
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5 . C . 4 INSTALL A TONER CARTRIDGE IN THE PRINTER 

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

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

2. Flex the b l ack tab on the toner cartridge until it 
breaks loose (Be carefu l not t o break the attached 
sealing t ape; Figure 5 - 10) . Hold the cartridge steady 
and pull the tab out completely to remove the attached 
sealing tapes . 

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

4 . Close the upper half of the printer . Turn the printer 
on and perform 10 prints . If white lines show, remove 
the cartridge and try the Dis tribute t he To ne r i n a 
To ner Cartri dg e procedure in this section. If white 
lines still show, try a new toner cartridge . 

Remove the 
oldandinsen.~f-~~_Jl::::::~~~~~~:::S~'f'.:~~~~~~ 
the new 
cleaner pad 

FIGURES-11 
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FIGURE 5-12: SEPARATION BELT LOCATION 

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

If the sepa r ation belt breaks , use the following procedure 
to r eplace it . 

NOTE: There is a rep l acement be l t p r o vided with each 
machine . 

1 . Push the release lever up a nd open the upper half o f the 
printer { rig ure 5 -6). 

2 . Locate the separation belt {rigure 5 - 12) . 

FIGURE 5-14 

Transfer 
gu;de s1<M 

Spring Sprint susptnlion 
su1ptndtr sidt 

Hanger Upper 1ransftr 
gu1dt 

FIGURE 5·15 

3 . Ope n l oop A o n the sepa ration be lt with a scre wdriver 
{Fig ure :. -14). 

4 . Hang loop A trom the tab on tne upper transfer guide 
{~igure :.-15) . The indentation on the separation be l t 
be l ong s on the right side. 

La se rWriter Preve nt ive Mai nte nan ce r ev . Feb 85 Page 5 . 21 





5. Pass the separation belt over the transfer r o ller, and 
under the separation pinch roller (Figure 5-15) . 

b . Hook loop Bon the separation belt to the underside of 
the spring suspension side of the spring suspender . 

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

I s the belt twi sted o r cut? 
Is the indentation o n the right s ide? 
Is loop A securely hung from the upper transfer guide? 
Does the belt pass over the transfer roller? 
Does the belt pass between the separation roller and 
the separation pinch roller? 
Is the separation belt spring hooked securely to the 
underside of the spring suspension side of the spring 
suspender? 

8. Clos e the upper main body. 
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FIGURE 5-16: PRIMARY CORONA WIRE CLEANER 

FIGURE 5-17: PRIMARY CORONA CLEANER SLOT 
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s.c.6 CLEANING THE PRIMARY CORONA WIRE 

1 . Open the printer and pull out the toner cartridge (if 
necessary use the instructions in this section) . Locate 
the wire cleaner inside the lower half of the printer . 
(figure 5-lb). 

~. Insert the wire cleaner into the long slot of the toner 
cartridge (between the two shutters) and move it back 
a nd torth in the slot (figure 5 -1 7) . The cleaner 
displaces the thin protecti ve plastic sheet. 
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FIGURE 18: TRANSFER CORONA WIRE 

FIGURE 19: TRANSFER GUIDE 
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5 .C.7 CLEANING THE TRANSFER CORONA WIRE 

To Service : 
Open the p rinter and pull ou t the toner cart ridge ( if 
necessary use the ins truct i ons in this sect ion ) . 
Gent l y draw the cotton s wab (provided with the 
cartridge} up and down the corona wire ( Figure 5-18). 

NOTE: The Tr ansfe r wire is hard to see. It' s a very thin 
wire located unde r the almost transparent crossed wire s you 
see in the middle area inside the printer . Be gen tle 
c leaning the wire; it' s r ather fragile. 

s.c.8 CLEANING THE TRANSFER GUIDE 

To Service: 
Dampen a c l o th with a l cohol . (Don't soak i t - it 
should be moist , not wet. } Clean the trans fer guide 
with the cloth (Fi gure 5 - 19). 

NOTE: The transfer guide i s the brass-colored meta l p late 
l ocated behind the transter wire. 
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Contents: 
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GENERAL INFORMTION 

The Appendix to Section 5 contains th e Service Technician 
Maintenance Checklist Form and the Lase rWriter Maintenance 
Record Form. 

The Service Technician Maintenance Checklist form is a 
shorthand version of the Se rvice Technician Maintenance 
procedu r e . It is i ntended t o serve as a reminder for the 
technician who i s already familiar with the procedure . 

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

Make copies of the Check li s t a nd Mainte na nce Record f orms. 
Take a copy of the Check list on every serv ice call. Lea ve a 
Maintenan ce Record f orm with every LaserWriter that you 
instal l or serv i ce . 

When you se r vice a printer, check the Maintenance Record 
form t o see if a s i milar prob lem has occurre d before , then 
make sure t hat you update the form after completing t he 
service. 
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SERVICE TECHNICIAN MAINTENANCE PROCEDURE 
CHECKLIST 

~UIPMENT NEEDED 

4 by 4 dropclolh (for toner spillage) 
penlight 
magnetized stubby #2 Phillips screwdriver 

soft lint free cloth (for cleaning) 
cotton tipped swabs 
lsopropyl alcohol 

1. Prepare your work area for LaserWrjter maintenance - details on page 5.5: 
D Obtain the equipment listed above 
D Spread the drop cloth over the work area beside the LaserWriter 

2. Check the page count for the following numbers - details on page 5.5 
D Under 50,000 - Go to Step 3 
D Over 50,000 - Replace the Separation Belt 
D Over 100,000 - Inspect the following items and replace if necessary 

Fusing Assembly 
Pre-Exposure Unit 
Transfer Corona Assembly 
Separation /Feeder Unit 
Feed Roller 
Paper Feed Roller 
Paper Pickup Roller 

3, Service the Toner Caarid~e - details on page 5.7 
CJ Inspect the Light Blocking Shutter 
D Clean the Primary Corona Wire 
CJ Clean the Photosensitive Drum's Protective Shield 
D Inspect the surface of the Photosensitive Drum; clean if necessary 

4. Service the Fusing Assembly - details on page 5.11 
LJ Inspect the Fusing Roller Cleaner Felt; replace if necessary 
CJ Clean the Separation Claws 
D Clean the Delivery Guide, Separation Guide, and Paper Guide 

5. Service the Paper Path - details on page 5. 12 
Clean the following items: 

CJ Toner Feed Rollers 
CJ Transfer Guides 
D T ransfe r Corona Assembly 
CJ Separation Belt 
CJ Separation Roller 
CJ Separation Guide 
D Fusing Feed Roller 



LASERWRITER MAINTENANCE RECORD Fu.rrJ. 

I ACCOUNDn./fh lv.&{.'lef C.o. I I SER# ] ms \ I 
REASON 
FOR CALL 
CODES 
CO COPY 
Pl-I PA 
UG UP< 
OTH OTH 
PM PREV 

DATE IPRINT 
COUNT 

" ~ 

-~~ ... ~~-1~-;~LEAN ~ L LUBRICATE 
'1~~;::.ili!!:::::::. __ .J R REPLACE I REPAJR 
• C CHECK I PERFORM 

PM PREVENTIVE MAINTENANCE 



LASERWRITER MAINTENANCE RECORD FORM 

I ACCOUNT I lsER# I I INST ALL DA TE I 
REASON PROBLEM ACTION 
FOR CALL CODES CODES 
CODES ID fMAGE DEFECTS A ADJ UST 

CQ COPY QUALITY EP ELECTROMECHANICAL 
c CLEAN 
L LUBRICATE PH PAPER HANDLING PJ PAPER J AMS 

UG UPGRADE R REPLACE I REPAIR 
OTH OTHER c CHECK I PERFORM 
PM PREVENTIVE MAINTENANCE PM PREVENTIVE MAINTENANCE 

FD.LOUT ENTER CODES (SEE BOXES) DESCRIBE 

DATE PRINT SERVICE REASON PROBLEM ACTION 

~ TECH FOR REMARKS 
COUNT CALL E 









LaserWriter Technical Procedures 

Section 6 

Illustrated Parts List 

The figures and lists below include all piece parts that can 
be purchased from Apple for the LaserWriter, along with their 
part nu mbers. These are the only parts available from Apple . 
Refer to your Apple Service Progr ams binder for prices. 

Contents: 

General Information •.•••••• •••••• ••••• •.. •••...• .• • . • •• •• 6 . 3 
Assembly Loca tion Diagrams (1 o f 2) • ••••••• • • ••• ..••••.•• 6.5 
Assembly Location Diagrams (2 of 2 ) •••••• •• •.•••. •• ..•••• 6 . 7 
Ma nual Feed Assembly (Figure!) • •.• .•••• •••••••• .••••.••• 6.B 
Feeder Guide Assembly (Figure 2) • • • •••••• • •••••.•• ... .••• 6 . 8 
Preconditioning Exposure Assembly (Figure 3) •••••••.••••• 6. 10 
High Voltage Power Supply (Figure 4) •••.•.• • • •••••••••••• 6.10 
Power Interlock Assembly, llOV (Figure 5) • • •••••.• •• ••••• 6. 1 2 
Lower Hain Body Cl of 21 (Figure 6) ••••• ••••• • •••• ••••••• 6.14 
Lower Hain Body ( 1 of 2) (Figure 7) • •• •• • ••••• •••••••••• • 6. 1 6 
Cassette (Figure 8) •••• • . •••• ••••••••• •••• . .••• ••••••• ••• 6.18 
Transfer Corona Assembly (Figur e 9) •••••••••••••••••••••• 6.18 
Cassette Pickup Assembly (Figure 10) •••••••• • ••••••••• ••• 6.20 
Upper Hain Body (1 of 2) (Figure 11 ) ••.•••••••••.•••••••• 6 . 22 
Upper Hai n Body (2 of 2) (Figure 12 ) •••••• • .•••.••• •.•••• 6.24 
Laser/Scanner Unit (Figure 13) • •••••••••••••• • ••••••••••• 6.26 
Mounting Connector Plate (Figure 14) ••••••• ••• •••••• •• •• • 6 .28 
Transfer Guide Assembly (Figure 15 ) •••••• ••.• ••••••••••• • 6.30 
Fuser Assembly (1 of 2) (Figure 16) •. •• • •••••••• ••• •••••• 6.32 
Fuser Assembly (2 of 2) (Figure 17) •••••.••.••.•••••••••• 6.34 
Registration Shutter Assembl y (Figure 18) ••. • • •••• •••• .• • 6.36 
Ex ternal Covers, Panels, Etc . ( Figure 19) •..•••••••••.••• 6 .38 
DC Power Supply/Motor Dri ve PCB (Figure 20) ..•..• •• •••••• 6 . 40 
Hain Motor Assembly (Figure 21 ) ••••• ••• •••••••••••••••••• 6 .4 2 
Power Interlock Assembly, 220V (Figure 22) •.••.•. ••• . • ••• 6 .44 
Pedestal Assembly (Figure 23) •••• • • •• • •• ••• • •••••••••••• • 6 .4 6 
LaserWriter I/O Board with Rev 2 ROHs (Figur e 24) ••••.••• 6 .4 8 
LaserWriter Plus I /O Board (Figure 25) •••••.••••••••••••• 6 .50 
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Ge nera l In formation 

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

Included for your information is the Hewlett Packard (HP) part 
number tor some of the piece parts used in LaserWriter . IE 
there is no reference HP part number , that part number is o n ly 
available from Apple. 

Certain piece parts shown on the following pages are available 
only as parts of kits . On the parts list accompanying each 
figure , the generic hard ware descripti o n refers to the part 
itself , but the part number refers to the kit that contains 
the part . When placing an order for such pac kaged parts , 
please no te the descriptions below . 

App l e P/N 

076- 8133 
076-8135 
076- 8136 
076-8137 
076- 8138 
076-8139 
076-~167 

076- 8168 

Lase r Writer Parts List 

Descr i p t ion 

Screw Assy, Mi s c, LaserWriter 
Screw Assy, Mi sc , LaserWriter 
Pin Set, Guide / Roll, Laserwriter 
Spring Set, Laserwriter 
Gear Set, LaserWriter 
Screw Set, LaserWriter 
Gear/Roller Set, Fuser 
Spring/Terminal Set , Fuser 
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VARIS TOR PCB 

SEE FIGURE II 

DC CONTROLLER PCB 

SEE FIGURE J 

SEPARATION I~ -
FEEDER ASSY ~ 

FEEDER GUIDE ASSY 
SEE FIGURE 2 

LaserWriter Parts List rev . Sep 85 

CASSETTE 
PICKUP ASSY 

SEE FIGURE 10 
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LASERWRITER - ASSEMBLY LOCATION DIAGRAMS (1 OF 2) 

Item Apple p/n 

661-0273 

2 6 99 - 0323 

3 970 -114 9 
4 970-1021 
5 970 - 1019 

6 699-0296 
7 699- 0297 
8 699 - 0298 
9 699 - 0299 

10 699-0306 
11 699-0318 
12 661-0267 
13 661 - 0274 

14 970-1035 

HP p/n 

RG l-0191-0 20CN 
RGl-0194-000CN 

RGl - 0 1 97-000CN 
RGl - 0198- 000 

RGl - 0287- 000CN 

Description 

PCB , PS/Mtr Drive 110 
VAC 

Registration Shu tter 
Assy 

Transfer Guide Assy 
Corona Assy , Transfer 
Ro l ler Assy, 

Separat ion/Feed 
Casset te, Letter 
Cassette , Le gal 
Cassette , A4 
Cassette , BS 
Fuser Assembly, 11 5V 
Fuser Assembly , 220V 
PCB, DC Con trol l e r 
PCB, PS/Mtr Drive 

220VAC 
PCB , Varistor 
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llANUAL FEED ASSY 
SEE FIGUAE I 

PEDESTAL ASSY 

SEE FIGURE ZJ 

l!JOUNTING 
CONNECTOR PLATE 

SEE FICUAE I~ 

LaserWriter Parts List 

UPPER IJAIN BODY 
SEE FIGURES II t 12 

LASERWRITER 110 BOARD 

SEE FIGURES Z~ t 25 

rev. Mar 86 page 6.6 



LASERWRI TER - ASSEMBLY LOCATION DI AGRAMS (2 OF 2 ) 

I tem App l e p / n 

1 970-1109 
2 97 0-1182 
3 661 - 0270 
4 661 - 0266 
5 970-1183 
6 661 - 0268 
7 699 - 0324 

8 699 - 0322 
9 970 - 1192 

10 661 - 0269 
11 699 - 0325 

HP p/n 

RGl - 0205-000 

Descript i on 

Panel Assy , Di spl ay 
Frame, Shield, Top 
PCB , Lase r Wri ter 1 /0 
Pwr Supp l y , HV, Assy 
Frame , Shield , Bottom 
PCB , Driver , 1 10 VAC 
Power Inter l ock Assy , 

ll OV 
Manual Feed Assy 
Cable , I nterna l, Video 

I/F 
PCB , Dr iver , 220 VAC 
Power I nterlock Assy , 

220V 
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FIGURE I 

FIGURE 2 
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LASERWRITER - MANUAL FEED ASSEMBLY, P/N 699-03 22 (Figure 1) 

Item Apple p/n HP p/n Description 

1 076- 8 135 XD2- 1100- 502CN Ring , E, 5 . 0 mm , 
Stainless Stl 

2 076- 8138 F'Sl - 0707- 000CN Gear, 16T , Manual F'eed 
Assy 

3 076-8138 FSl-0708- 000CN Gear , 20T, Ma nua l 
Fd/Transfer 

4 076-8135 XD2 - 2100-6 02CN Ring, Grip , 6 . 0 mm, 
Sta in les s Stl 

5 076- 8138 FSl- 0 7 09 - 000CN Gear, 24T , Manual Feed 
Assy 

6 076-8136 XD3 -2200-122CN Pin , Roll 1. 2 x 2 . 0mm 
Stainless Stl 

7 076-8138 FSl - 0734 - 000CN Gea r , 17T , Manua l Feed 
Assy 

FEEDER GUIDE ASSEMBLY (Figure 2) 

Item Apple p/ n HP p/n Description 

1 076- 8133 XB1 - 2400- 809CN Screw, 4 x . 7 x 8 mm, 
Tru ss Head 

2 970-1 092 RFl - 0164- 000CN Guide , Feede r 
3 970-1 018 FA2- 5928- 000CN Plate , Static 

Elimina t o r 
4 970-1066 XZ9 - 0137 - 000CN Clip , Nylo n, Feed Guide 
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FIGURE 3 

FIGURE 4 

rev . Sep 85 
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LASERWRITER - PRECONDITIONING EXPOSURE ASSEMBLY (Figure 3) 

Item Apple p/n 

970-114 6 

2 970-1020 

3 076-81 33 

LASERWRITER - HIGH 
(Figure 4) 

Item Apple p/n 

076- 8133 

2 076-8139 

HP p/n 

RAl-0753-000CN 

RGl-0101-000CN 

XB 1-2300-609CN 

Description 

Shield, Reflector, 
Preconditioning 

PCB, Exposure, 
Preconditioner 

Screw, 3 x .5 x 6 llll!l, 
Pan Head 

VOLTAGE POWER SUPPLY, P/N 661-0266 

HP p/n Description 

XB1-2300-809CN Screw, 3 x . 5 x 6 mm, 
Pan Head 

XB6 -2400-508CN Screw, Set 4x5 
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FIGURE 5 
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LASERWRITER - POWER INTERLOCK ASSEMBLY ( llOV) *, P/ N 699-0324 
(Figure 5) 

Item Apple p /n BP p/n Description 

1 076-813 5 XD2- 2100 -4 02CN Ring, Grip , 4 . 0mm, 
Stainless Stl 

2 076-8133 XB1-2300-809CN Screw, 3 x 5 x 8 mm, 
Pan Head 

3 705 - 0109 WC4-009 1- 000CN Switch, Micro, 115 
VAC , l5A 

4 970-1031 WA5 - 00 45-000CN TRI AC, AC16DH'R ( 115V ) 
5 970-11 87 Connector, Power 

Supp ly 
6 590-0283 Power Cord, 115 VAC , 

Rt Angle 
7 705-011 0 RH7-600 1-000CN Switch, Rocker, 

250VAC , 20A 
8 076-8149 Res Assy, 47 ohm, 5 PK 

II 
9 661-0268 PCB, Driver, 110 VAC 

10 970-1143 Cover, Pwr Intl k Assy 

* See Fi gure 22 for 220V version. 
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LASERWRITER - LOWER MAIN BODY (Figure 6 ) 

Item 

2 

3 

4 

5 

6 
7 

Apple p/n 

076- 8133 

076- 8139 

076- 8137 

9 70- 1127 

970- 1272 

970- 1267 
970- 1004 

HP p/n 

XB1- 2300- 809CN 

XB3- 2401- 209CN 

RAl - 0837- 000CN 

FA2- 5725- 030CN 

RFl - 0211-000CN 

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

Description 

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

Screw, Tapping , Truss 
Hd , M4xl2 

Spring , Roller 
Retain ing 

Plate , Paper Guide , 
Lower 

Plate , Manua l , Paper 
Fe ed 

Latch , Fr ont 
Fel t , Cl eaning 
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LASERWRITER - LOWER MAIN BODY (Figure 7) 

Item 

1 

2 

3 

4 

5 

6 

7 
8 
9 

10 

Apple p/n 

076-8133 

076-8139 

076-8139 

076-8137 

970- 1041 

970- 1064 

970-1005 
076-8137 
076 - 8137 

970-1 069 

HP p/n 

XB1-230 0-B09CN 

XB3-2401-009CN 

XB3-2 401- 209CN 

l"A2- 5728-000CN 

l"A2-5683-000CN 

1"1."l - 3591-000CN 

Rl"l-0224-000CN 
l"A2-5730-000CN 
l"A2-5729-000CN 

l"A2- 571 9-00 0CN 

Description 

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

Screw, Tapping, Truss 
Head , M4xl0 

Screw , Tapping , Truss 
Hd, M4xl2 

Spring, Transfer Guide, 
Lifting 

Actuator, Cartridge 
Shield 

Cleaner, l"elt , Corona 
Wire 

Belt, Paper Separator 
Spring, Grounding 
Spring , Electr i cal 

Contact 
Cover, Wire Harness 
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FIGURE 9 
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LASERWRITER - CASSETTE (Letter , P/N 699-0296; Legal, P/N 699-
0297; A4, P/N 699- 0298; 85 , P/N 699-0299) ( Figure 8) 

Item Apple p/n HP p/n Description 

1 076- 8 133 XB6- 7300- 609CN Screw , 3 x • 5 x 6mm , 
Pan Head 

2 970- 1128 RAl - 0861-000CN Plate , Stop Cassette 
3 076- 8135 X02-1100-4 02CN Ring, E, 4. 0 mm , 

Stainless Stl 
4 9 7 0- 116 6 FAl-9787-000CN Stop , Rubbe r, Cassette 

LASERWRITER - TRANSFER CORONA ASSEMBLY, P/N 970-1021 
(Figure 9) 

Item Apple p/n HP p/n Description 

1 970- 1038 RF l - 0137- 000CN Cover , Wire 
Termination, LH 

2 970- 1036 97 - 5527-000CN Spri ng , Tension , Cor ona 
Wi re 

3 076- 8126 FY l - 0100- 000CN Wire, Corona , Set 
4 970- 1037 RPl - 0136-000CN Cover , Wire 

Terminat i o n, RH 
5 0 76-11133 XB 1-2300-60 9CN Screw, 3 x • 5 x 6 mm, 

Pan Head 
6 970 - 1040 RYl -15 02- 000CN Wire, Guide , Nylon Roll 
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LASERWRITER - CASSETTE PI CKUP ASSEMBLY (F i gure 10) 

I t em Apple p/n 

l 076- 8137 
2 076-8137 
3 970-1093 
4 076-8135 

5 076-8137 
6 076-8138 
7 076-!ll33 

8 076-8 1 35 

9 076-8136 

10 076-8135 

11 076-8135 

12 076-8 1 37 
13 076- 8139 

14 076-8133 

15 076- 8138 
16 076-8 1 35 

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

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

HP p/n 

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

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

XD2-11 00- 502CN 

XD3-2200- 122CN 

XD2-1100- 642CN 

XD2-21 00- 802CN 

RSl - 2007 - 000CN 
FA2- 5970- 000CN 

XB1 - 2300- 809CN 

FSl - 0702- 000CN 
XD2- 2100- 602CN 

FSl - 0703- 000CN 
FA2- 5606- 000CN 
XB6- 2400- 509CN 
FA2 - 5607 - 000CN 
FSl - 2651 - 000CN 
FSl - 0701 - 000CN 
RA l-066 7-000CN 

FSl - 1190- 000CN 
RAl - 0977 - 000CN 
RAl - 0666- 000CN 
RFl - 0163 - 000CN 
FH7 - 7024 - 000CN 
RAl - 0673- 000CN 
FH7- 503 4-000CN 
FS l- 1046- 000CN 

Description 

Spring , Tension , Cassette 
Spring, Leaf 
Guide , Lower , Paper Feed 
Ring, E, 6 . 4 mm, Stainless 

St l 
Spring, Torsion, Cassette 
Gear , l4T , Paper Feed Idler 
Screw, 3 x . 5 x 6 mm , Pan 

Head 
Ring , E , 5 . 0 mm , Stainless 

Steel 
Pin, Rol l 1 . 2 x 2 . 0mm 

Stainless Stl 
Ring, E, 6 . 4 mm, Stainless 

Stl 
Ring , Gr ip, 8.0 mm, 

Stainless Stl 
Spring , Tension, Cassette 
Screw , 3x . 5x5mm TRUSS CRS 

REC STL BLK 
Screw, 3 x .5 x 8 mm , Pan 

Head 
Gear, 37T , Paper Feed Id l er 
Ring , Grip , 6 . 0 mm , 

Sta i nless Stl 
Gear , 20T , Paper Feed Id l er 
Drum, Clut ch Driver 
Screw, Set , 4 x 5 
Ri ng, Clutch , Pickup Control 
Spring, Torsion, Cassette 
Gear, JOT , Drum/Clutch Dr . 
Plate, Cassette/Rol l er 

Pickup 
Bushing, Paper Feed Roller 
Roller, Paper Feed 
Roller , Paper Pickup 
Micro Swi tch Assy , Cassette 
Sensor , Paper Out Detect 
Arm , Cassette Pickup 
Solenoid , Cassette , 24 VDC 
Bushing , Paper Feed Idler 
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LASERWRITER - UPPER MAIN BODY (1 of 2 ) (Fig ure 11) 

Item 

1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
1 2 
1 3 
14 

15 
16 
17 

18 

19 
20 
21 

Apple p/n 

076- 8133 

076- 8133 

076- 813 7 

076-8139 

970-1056 
970- 1147 

970-1001 
720- 0502 
970- 1108 

970- 1095 
076- 8137 
970- 1058 
076- 8136 
076- 8137 

970 - 1170 
970- 1089 
970-1271 

076- 8138 

970- 106 5 
970-1074 
970-1035 

BP p/n 

XB6 - 7300- 609CN 

XB1-2300- 809CN 

RS l-2008- 000CN 

FA2- 5970- 000CN 

RAl - 0717- 000CN 
RAl - 0716- 000CN 

FA2- 5664-020CN 
RH7 - 1006- 000CN 
XB7 - 2100- 609CN 

RAl-0972- 000CN 
FSl - 2670- 000CN 
RFl - 0138- 000CN 
FA2-5690- 000CN 
FA2- 5691- 000CN 

RAl-0720- 000CN 
RSl - 0011 - 000CN 
RAl - 0721-000CN 

FS1 - 0729 - 020CN 

WT2 - 013 3- 000CN 
RH7-1 00 7-000CN 
RGl -0287- 000CN 

Description 

Scr e w, 3 x . 5 x 6 mm , 
Pan Head 

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

Spring , Tension, 
Shutter 

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

Bushing , Shu tter 
Shutter , Laser 

Sh ielding 
Filter , Ozone 
Fan , llOV, 60 Hz 
Nut , Hex, 6 mm , Blk Stl 

znc 
Holder, Drum 
Spring , Grounding 
Cam , Cart ridge Shutter 
Pin , Drum Drive 
Spring , Dr ive Pin , Drum 

Locator 
Terminal , Grounding 
Gear , 60 Too th 
Disc , Insulator, Orum 

Drive 
Gear , 38T, Idler, 

Cassette Dr 
Clip , Cable , 3NS 
Fan , 220V , 50 Hz 
PCB , Varistor 
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LASERWRITER - UPPER MAIN BODY (2 of 2) (Figure 12) 

Item 

l 
2 

3 

4 

5 

6 
7 

8 

9 
10 

11 

12 
13 

14 
15 

16 

17 

18 
19 
20 

Apple p/n 

970-11 51 
970-11 48 

076-8133 

970- 1002 

970-1125 

076- 8137 
970 - 1105 

970-1 042 

970- 11 35 
076-8135 

076 - 8137 

970-1003 
076-8136 

970- 1129 
970- 1118 

970-1 106 

970-1 096 

970-1067 
970-1165 
705- 0108 

HP p/n 

RAl - 0 7 39-000CN 
X62-5370- 000CN 

XB 1-2300-809CN 

RAl-0738- 000CN 

RAl -0 71 8-0 00CN 

FSl- 2671- 000CN 
FA2- 5693- 000CN 

FA2- 5694- 000CN 

F'A2-5695-000CN 
XD2- 1100-502CN 

FSl-2677-00 0CN 

XD3- 2200-1 22CN 

FA2-5678- 000CN 
FH7- 7023- 000CN 

FA2-5697- 000CN 

F'A2-5696 - 000CN 

RH2- 9001-000CN 
VT2- 0001 - 004CN 
WC4 - 0084 - 000CN 

Description 

Spacer, Microswitch 
Socket , Faston, 115V, 

20- 24 AWG 
Screw , 3 x .5 x 8mm , PN 

CRS REC STL 
ZNC 

Bracket , Mounting , 
Motor switch 

Plate , Mi croswitch , 
Mounting 

Spring, Tension 
Mount , Cartridge Latch 

Roller 
Arm, Cartridge Latch 

Roller 
Rol ler, Cartridge La t c h 
Ring, E , 5.0 mm , 

Stainless St l 
Spring, Tension , 

Release Lever 
Lever, Release 
Pin , Roll, 1.2 x 2 . 0mm 

Sta i nless Stl 
Rear Latch , Upper Un i t 
Photosensor , Paper 

Delivery 
Mount, Pape r Dlry 

Sensor 
Holder, Pa per Dlry 

Photosensor 
Connector, High Voltage 
Standoff , PCB Nylon 
Switch, Micro , 

Toner/Paper Cassette 
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LASERWRITER - LASER/ SCANNER UNIT (Figure 13) 

Item Apple p/n HP p/n Description 

1 467- 5300 Se r, M 4 x . 7 x 1 6 , PN 
CRS Rec S t l Blk 

2 955- 0001 Standoff , Shldr, M 12 . 6 
x 3 . 95 x 13 Stl 

3 860- 0243 Washer , 6 . 1 x 12 ' Br ass 
4 860- 0460 Was her , Thrust , M 6 . 5 x 

• 3 x 11, Spri ng St l 
Bl k 

5 467- 5301 Ser, M 4 x • 7 x 12 , PN 
CRS Rec Stl Bl k 

6 661- 0277 RS0- 0009- 000CN Laser Unit , Svc Stk 
7 661 - 0278 Scanner Un i t , 3000PI , 

Svc Stk 
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LASERWRITER - MOUNTING CONNECTOR PLATE (Figure 14) 

Item 

1 
2 

3 

Apple p / n 

970- 1194 
970- 1184 

970-1193 

BP p/n 

Lase rWriter Parts List 

Description 

Connector , I/O Assy 
Pl ate , Mounting 

Connector 
Cable, I/O 
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LASERWRITER - TRANSFER GUIDE ASSEMBLY, P/N 970-1149 
(Figure 15) 

Item Apple p/n HP p/n Description 

1 970-1 0 17 RAl - 0968- 000CN Rolle r, Feed , Transfer 
Assy 

2 076 - 8133 XB1-2 30 0- 809CN Screw, 3 x . 5 x 8 mm , 
Pn Cr s Rec St l Znc 

3 076- 8135 XD2- 1100 - 502CN Ring , E, 5 . 0mm, 
Stainless Stl 

4 970-1139 FA2- 5886- 000CN Roller, Transfe r Gu ide 
5 970-1107 FA2- 5885- 000CN Mount, Stud , Transfer 

Guide 
6 076- 8133 XB1- 2300- 809CN Sc rew, 3 x • 5 x 8 mm Pn 

Crs Rec St l Znc 
7 076- 8138 FS l - 0708- 000CN Gear 20T , Manual 

Fd/Tr a nsf.er 
8 076- 8136 X03- 2200- 122CN Pin Roll, 1. 2 x 2 . 0 mm, 

Sta inless Stl 
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LASERWRITER - FUSER ASSEMBLY (1 of 2 ) (115V , P/ H 699-0306; 
220V , 699- 0318) (Figure 16) 

Item 

l 

2 

3 

4 

5 

6 
7 

8 
9 

10 
11 

12 
13 

14 
15 
16 
17 
18 

19 

20 

21 
22 

23 

Apple p/n 

076 - 8139 

076- 8133 

076- 8 135 

720- 0003 

076- 8133 

107-0102 
076- 8 13 5 

970 -1 068 
970 -111 5 

970- 1049 
076- 8 168 

076- 8168 
076- 8168 

076- 8168 
076 - 8168 
970- 1024 
076 - 8168 
970-10 25 

970- 1114 

970- 1091 

076- 8167 
076- 8167 

076- 8 168 

HP p/n 

FA2 - 5970- 000CN 

XB1 - 2300- 609CN 

XD2- ll 00- 4 0 2CN 

FH7- 7041 - 000CN 

XB3- 2300-809CN 

RH7 - 7002- 000CN 
XD2 - 2 100 -4 02CN 

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

FA2-9 820- 000CN 
FA2- 9818-000CN 

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

FA2- 5963- 000CN 
FA2-5962-000CN 
FA2- 5938- 000CN 
FSl - 2658 - 000CN 
FA2- 5947- 020CN 

RAl - 0695- 000CN 

FA2- 5946-000CN 

FA2-5957-00 0CN 
FF1-3532- 030CN 

FSl - 2676 - 000CN 

Description 

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

Screw 3 x .5 x 6 mm Pn 
Crs Rec Stl Znc 

Ri ng , E , 4 .0 mm, 
Stainless Stl 

Sensor , Thermal 
Protector, Fuser 

Screw, 3 x . 5 x 8 mm 
Truss Crs Rec Stl 

Thermistor, Fuse r 
Ring , Grip , 4.0 mm, 

S t ainless Stl 
Cove r, Upper , Fuser 
Paper Guide , Upper 

Fuser 
Brac ke t, Mtg , Thermo 
Terminal, Spade , LH 

Thermo 
Spring, Leaf, Fuser 
Terminal , Spade , RH 

Thermo 
Spring, Leaf, Fuser 
Spring, Leaf, Fuser 
Claw, Separation , Fuser 
Spring , Separation Cl a w 
Guide, Delivery , Lower 

Fuser 
Paper Guide , Lower 

Fuser 
Gu ide, Delivery , Uppe r 

Fuser 
Roller, Exit, Fuser 
Gear Assy , Driver, 

Fuser 
Spri ng , Tension , Fuser 
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LASERWRITER - FUSER ASSEMBLY (2 of 2) (Figure 17) 

Item 

1 

2 

3 

4 

5 
6 

7 

8 

9 
10 
11 

12 

13 
14 
15 
16 

17 

Apple p/n 

076 - 8133 

076- 8 1 35 

970-1 027 

970- 1094 

970-1052 
970-1136 

970-1051 

076- 8168 

970 - 1047 
076- 8168 
970-1050 

076- 8168 

970-1023 
970-1022 
076-8167 
076- 8168 

076-1!167 

HP p/n 

XB1 - 2300- 609CN 

XD2- 2100- 602CN 

RH7-4 007-000CN 

RH7-4009-000CN 

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

FSl-1205- 000CN 

FA2 - 5966-020CN 

FA2 - 5964 - 000CN 
FA2 - 9824-000CN 
FSl -1 204-000CN 

FS l - 2657-000CN 

RAl - 0696- 000CN 
RA l-0697- 000CN 
FSl - 0716- 000CN 
FA2- 5968-000CN 

FSl- 0717- 000CN 

Description 

Sc rew, 3 x . 5 x 6 mm Pn 
Crs Rec Stl znc 

Ring Grip , 6 . 0 mm , 
Stainless St l 

Heater, Fuser , 11 5V , 
500 w 

Heater , Fuser , 220V , 
570 w 

Bushing , Fuse r 
Rol l er , Delivery , 

Rubber 
Bushing, 

Del ivery/Transfer 
Terminal , Lug , Fuser 

Lamp 
Bracket , Fuser, RH 
Spring, Leaf, Fu ser , RH 
Bushing , Br onze , Fuser 

Roller 
Sp ring , Compression, 

Fuser 
Roller, Lower , Fuser 
Rolle r, Upper, Fuser 
Gear 26T , Delivery 
Term i nal, Lug , Fuser 

Lamp 
Gear 19T , Idler, Fuser 
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LASERWRITER - REGISTRATION SHUTTER ASSEMBLY , P/N 699- 0323 
(figure 18) 

Item Apple p/n HP p/n Description 

1 076- 8133 XB1- 2300- 309CN Screw, 3 x • 5 x 8 
Crs Rec Stl Znc 

2 076- 8139 XB1 -2300- 409CN Screw , 3 x • 5 x 4 

mm 

mm 
Truss Crs Rec , S tl 

Pn 

3 076- 8137 rSl - 2659- 000CN Spri ng, Shutte r Loading 
4 076-8136 RAl -1016- 000CN Pin , Guide, Re g . 

Shu tter 
5 076- 8137 rA2- 5867- 020CN Spring , Registration 

Rol le r 
6 076-8136 rA2- 5858- 020CN Pin , Guide , Reg . 

Shutter 
7 076-8135 XD2 - 2100- 402CN Ring , Grip 4. 0 mm , 

Sta inless Stl 
8 076- 8136 XD3- 1300- 802CN Pin , Roll , 8 . 0 x 3 . 0 

mm , Stain less Stl 
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LASERWRITER - EXTERNAL COVERS, PANELS, ETC. (Figu re 19 ) 

Item Apple p/n RP p / n Description 

1 970-1 112 Panel, Right 
2 076-8133 XB1 - 2300-609CN Screw , 3 x .s x 6 mm 

Pn Crs Rec Stl Znc 
3 970 -1 030 Tray, Manual Paper 

Feed 
4 970-1142 Door , Cassette 
5 970-1269 FA2-6003- 000CN Strap, Cassette Door 
6 076-8133 XB1- 2300-8 09CN Screw, 3 x .s x 8 mm 

Pn Crs Rec Stl Znc 
7 970-1113 Panel, Front 
8 970- 1110 Panel, Left 
9 970-1028 Tray , Copy 

10 970- 1029 Tray, Print Auxiliary 
11 970-1111 Panel, Rear 
12 810- 0608 Cover, Top 
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LASERWRITER - DC POWER SUPPLY/MOTOR DRIVE PCB ( l lOVAC , P/N 
661-0273; 220VAC, P/N 661-0274) (Figure 20) 

Item Apple p/ n HP p/n Description 

l 076- 8133 XB1-2300- 809CN Sc i:-ew , 3 x • 5 x 8 mm 
Ci:s Re c Stl Znc 

2 740-0102 Fuse , 3 Amp , 250V , 3 
3 970- 1190 Cab le, Powei:- , DC 

Con ti:-ollet: 

Pn 

AG 
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LASERWRITER - KAIN MOTOR ASSEMBLY (Figure 21) 

Item Apple p/n BP p / n Description 

1 970-1 009 RG9 - 0102- 000CN Motor , Main Drive 
2 076 - 8139 XB6-2400- 508CN Screw, Set, 4 x 5 
3 970-1010 RSl - 0010- 000CN Gear , 24 T, Main Motor 
4 076- 8133 XB 1-24 00- 809CN Screw , 4 x • 7 x 8 mm 

Tr us s Crs Rec Stl 
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LASERWRITER - POWER INTERLOCK ASSEMBLY (220V)*, P/N 699-0325 
(Figure 22) 

Item 

1 

2 
3 

4 

5 

6 

7 

8 
9 

10 

Apple p/n 

076-8133 

970-1177 
076-8135 

970-1167 

970-1130 

970-1187 

705-0llO 

076-8149 
661-0269 
970-1143 

HP p/n 

XB1- 2300-809CN 

XD2- 2100-402CN 

RH7-6001-000CN 

RGl - 0205- 000 

* See Figure 5 for llOV version. 

Description 

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

Triac, AC16FIFR (220V) 
Ring, Grip, 4.0mm, 

Stainless Stl 
Switch, Micro, 220VAC , 

!SA 
Resistor Assy, !OK 

ohm, !OW Ceramic 
Connector, Power 

Supply 
Switch, Rocker, 

250VAC, 20A 
Res Assy, 47 ohm, 5 PK 
PCB, Driver, 220VAC 
Cover, Pwr Intlk Assy 
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LASERWRITER - PEDESTAL ASSEMBLY (Figure 23) 

Item Apple p/n HP p / n 

1 970-1141 
2 970-1 273 Rll3 - 0011-000CN 

3 661-0323 

4 949-0002 

5 157-0050 RH3 - 0014-000CN 

6 970-1173 RAl - 0794 - 000CN 
7 740-0302 
8 199 - 0005 RFl-0190- 000CN 

9 970-1276 

10 970- 1198 

11 970-1075 

1 2 970 -11 76 

*formerly called "Interface Regulator". 

Description 

Plate, Ground ing 
Transformer, llSVAC , 

60Hz 
Pwr Supply, LaserWtr 

I/O, llOV* 
Cover, Bottom, 

LaserWrite r 
Transformer, llSVAC, 

60Hz 
Terminal, SG 
Fuse, SA , 125V 
Noise Filter, 

110/l lSVAC, lSA 
Transformer , 220/240V, 

SO Hz 
PCB, Regulator I/F , 

220V 
Noise Filter , 220VAC, 

lSA 
Transformer, 220V, 

SO Hz 
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LASERWRITER - LASERWRI TER I/O BOARD WITH REV. 2 ROMS 
(f'igure 24 ) 

Ite m Apple p/n Description 

1 342- 0082 IC , ROM, Laserwr i ter Rev 2 , HO 
2 342-0081 IC, ROM , LaserWr i te r Rev 2, LO 
3 342 - 0084 IC , ROM , LaserWriter Rev 2, Hl 
4 342- 0083 IC , ROM , LaserWriter Rev 2 , Ll 
5 342- 0086 I C, ROM , LaserWri ter Rev 2, H2 
6 342-0085 IC , ROM , LaserWr i te r Rev 2 , L2 
7 342- 0088 IC , ROM , La serWr iter Rev 2 , HJ 
8 342- 0087 I C, ROM , Lase r wr i te r Rev 2 , L3 
9 511-1603 I C Socket, 16 pin 

10 750-0102 Configuration Block , LaserWriter 

LaserWriter Parts Lis t Ma r 86 page 6 . 49 



0<: 61 81 LI 81 ti i1 016 8 L 9 S t C i I 

LaserWriter Parts List Mar 86 page 6.50 



LASERWRITER - LASERWRITER PLUS I/O BOARD (Figure 25) 

Item Apple p/n Description 

1 342-0090 IC, ROM, LaserWriter Plus, HO 
2 342 - 0089 I C, ROM, LaserWriter Plus, LO 
3 342-0092 IC, ROM, LaserWr i te r Plus, Hl 
4 342-0091 IC, ROM, LaserWriter Plus, Ll 
s 342-0094 IC, ROM, LaserWriter Plus, H2 
6 342-0093 IC, ROM, LaserWri ter Plus, L2 
7 342-0096 I C, ROM, LaserWriter Plus, HJ 
8 342-009S IC, ROM, LaserWr i ter Plus, L3 
9 342-0098 IC I ROM, LaserWriter Plus, H4 

10 342-0097 IC, ROM, LaserWriter Plus, L4 
11 342- 0100 IC, ROM, LaserWriter Plus, HS 
12 342-0099 IC, ROM, LaserWriter Plus, LS 
13 342-0102 IC, ROM, Laserwr i te r Plus, H6 
14 34 2-0101 IC, ROM, LaserWri ter Plus, L6 
15 342-0104 I C, ROM, LaserWriter Plus, H7 
16 342-0103 IC, ROM, LaserWriter Plus, L7 
17 Sll-1603 IC socket, 16 pin 
18 7S0-0102 Configuration Block, LaserWr i te r 
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1. Laser Unit 

2. Label ---® 
3. Scanner Unit 

4. Optical Fiber 

5. DC Controller PCB 

6. High Voltage Power Supply 

7. DC Power Supply/Motor Drive 

8. Power Interlock Assembly 

9. Laser Access Hatch 

10. Varistor PCB -r - a-=-z=("1 
~ 

PHOTO #1: Top View of LaserWriter with 1/0 Board Removed 





1. Transfer Guide 

2. Lower Guide Plate 

3. RollerPressureSpring ~~- --- -- f= -~-. - .. , ,;~-_;t:z: .. ~-- ~.·@·! © 
4. Transfer Corona Assembly r.IL~ ·· ~· __ ·:_··::.: .. :·_--_-·_- _-L'='='=== _-":.:--- >-a .. 1 ® 
5. Static Eliminator 

6. Feeder Guide 

7. Fuser Assembly 

8. Separation/Feeder Assembly 

PHOTO #2: Lower Main Body of Printer 



----------



1. Bearing Holder 

2. Separation Belt 
{3 

3. Grounding Lug 

4. Separation/Feeder Assembly 

4) ~ ___ ,,. 

PHOTO #3: Lower Main r ody near Separation Belt 

I 
I 





1. Harness Cover 

2. Roller Pressure Spring 

3. Manual Feed Guide Screws 

4. Manual Feed Roller Assembly 

5. Main Pedestal Screws (5 

PHOTO #4: Lower Main Body 





1. Separation Belt 

2. Transfer Roller 

3. Screw 

4. Corona Wire Termination Cover 

5. Corona Terminal 

6. Corona Wire 

PHOTO #5: Lower Main Body 





1. Circuit Breaker 

2. Screw 

3. Harness Cover 

4. Plastic Tab 0 

5. Main Pedestal Screw 

6. Ground Wire 

7. I/O Plate 

8. Power Interlock Assembly 

9. Ground Lug 

10. Metal Tab 

! 1® 
PHOTO #6: Left Rdar Corner of Printer 



1. Cassette Pickup Assembly 

2. Transformer PT 1 

3. Transformer PT2 

4. Interface Regulator 

5. Paper-Out Sensor Assembly: Paper Detection Arm 

6. Screws for Cassette Pickup Assembly 

7. Manual Feed Guide Tab 

8. Solenoid 

9. Metal Plate 

10. Wires to Power Interlock Assembly 

11. Wire to 1103 

12. Wires to DC Power Supply and I/O Board 

PHOTO #7: LaserWriter Pedestal 
I 
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LaserWriter Plus Technical Procedures 

Section 1 

LaserWriter Plus Kit 

WARNING: This installation may involve soldering a socket 
onto a four-layer board . If soldering is necessary and you 
are not an experienced solder technician, do not attempt 
this procedure. Call your regional Apple Support Center for 
an Advance Exchange Module. 

Contents: 

Introducti on •....••.••• • •••.•••••••••...•.••• • ..•••••••• 1. 2 
Important Things to Remember •••.••••.•••••••••••••••••• . 1.2 
ESD Prevention .. . • .• ••• . ••.••••••••••••.••.••••••..••••• 1.3 
Installati o n Procedures •••• • •••••••••••••••••••.••••• • •• 1.4 
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INTRODUCTION 

The LaserWriter Plus Kit features: 

1 megabyte ROM 

New LaserWri ter 
Driver 

Fractional Pixel 
Width Fonts 

Thirty-five typeset-quality built
in fonts. 

Suppor t for downloadable fonts or 
customized fonts from 3rd party 
vendors. 

Support for printing from a 1 28K 
Macintosh. 

Compatible with Hard Disk 20. 

True screen to printer fidelity, 
when coupled with Macintosh Plus 
ROMs . (This may be application
dependen t. ) 

IMPORTANT THINGS TO REMEMBER 

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

2. LaserWriter I /O boards with serial numbers above 
A545300 already have the necessary socket and the 
configuration block installed. 

3 . LaserWriter a nd LaserWriter Plus can coexist on the 
s ame AppleTalk network ; however , ALL users on the 
network should upgrade at the same time to the new 
printer software that is included in the LaserNriter 
Plus ltit. 

4. Be sure t o follow the ESD Prevention rules on the next 
page during installation. 
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ELECTROSTATIC DISCHARGE PREVENTION 

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

Certain preventive measures must be taken to avoid ESD 
damage to the new LaserWriter Plus ROMs. When you are 
unwrapping, installing , or replacing these or any other 
microcircuits, obse r ve the following precautions: 

BEFORE HANDLING BOARDS OR ROMs, GROUND YOURSELF! 

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

GROUND THE LASERWRITER TO THE SAME POTENTIAL YOU BOLD. 

Place the UNPLUGGED LaserWriter on the grounded work- bench 
pad and connect the ground pin of the power cord to the 
workbench pad via an alligator clip. 

USE ANTI- STATIC BAGS FOR CARRYING BOARDS AND ROMs. 

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

HANDLE ROMs BY THE BODY, NOT THE LEADS . 

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

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

The static field around these materials cannot be removed . 

DO NOT PLACE BOARD OR ROMS ON ANY METAL SURFACE . 

Place them o n the grounded workbench pad or on antistatic or. 
nonconductive foam . 
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INSTALLATION PROCEDURES 

The LaserWriter Plus Kit contains sixteen 512K ROMs , a new 
socket and configuration block , a ne w labe l for the 
LaserWri ter case, a new manual, and two disket t es. Original 
versi ons of the LaserWriter board have either sixteen 256K 
ROMs or eight 512K ROMs. Regardless of how many ROMS are o n 
the original board, you will be removing ALL the original 
ROMs and installing a configuration block-.~ 

NOTE: LaserWriter I/O boards with serial numbers above 
A545300 already have the socket and config uration block 
installed. 

Before beginning the installation, plug in the Lase rWriter 
to make sure it produces its automatic test print. Follow 
the steps on the next page. 

256K 512K 
E:I::l c:::r::J 

~~~ 
llBl l!fill1 ~ 
Iii!:! ~ IE[I) 
CJ lfE!l IE!ll 
~ [ED c::J 

CJ. ITH3E1 ~ 
rEE]~~ 

c::::J ~ IEEI1 
~ r!Eill IE!ll 
CJ 

~i m 0 E2'::) D u c::::J E:::::J c:::::J 

n::::::J w::::J c::::J 

@fi • - I c::::J 

llf~s: I 

v 

FIGURE 1 
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1. READ THE RULES FOR ESD PREVENTION BEFORE BEGINNING! 

The LaserWriter ROMs are sensitive and expe nsive 
microci r cuits. Electrostatic di scha r ge can ruin them . 
For trouble-free installation, follow all ESD 
prevention rules. 

2. Turn of f and unplug the LaserWriter. Then, to be s ure 
you a nd t he LaserWriter are grounded t o the same 
potential, set up your g rounded workstation and attach 
yourself (v ia wriststrap) and t he LaserWr iter (via 
al l igator clip) to the grounded workbe nc h pad . 

3 . Remove the top cover of the LaserWriter and the card 
cage cove r . Disconnect the cables attached t o the I /O 
board and remove the board f r om the card cage . Place 
the I /O board on the grounded workbench pad . Orient t he 
board so that it appears as in Figur e 1 . (Refer t o the 
LaserWriter Technical Procedures, Section 2, Take-Apart 
f or detailed safety and take-apart information . ) 

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

S . The upgrade k it incl udes a 16 - pin socket that you must 
solder at position E-20 (See Figure 1, t l ) if t he 
socket is not present. To install the socket, follow 
the directions below: 

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

b. Desolder (clear) all six teen holes at the socket 
location. 

c. Install the socket (on the component side of the 
board) so that the sixteen pin s of the socket match 
the sixteen hole s on the board. Solder all pins. 

6. Install the configuration block (see Figure 1 , t2) i nto 
the right eight holes of the soc ke t (labeled "512K"). 

CONTINUED ON NEXT PAGE 
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7. Look at the markings on each new ROM. At t he end of 
the third line of print, you will see one of the 
following markings: 

HIJ I Bl, 82, HJ, 84 , BS, H6 , or H7 (H Hi gh side) 
OR 

LS, Ll , L2, L3, L4 , LS, L6, or L7 (L Low side) 

The corresponding locations are marked on the board. 

B. One at a time, carefully remove the new ROMs from their 
antistati c pad, handling them by the body, not the 
leads. Match the marking s on the ROMs with the 
appropriate socket (see Figu r e 2 , fl). Install the 
ROMs. Make sure you install the ROMs so that the notch 
along the edge of each ROM is on the left. 

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

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

10. Replace the I /O board, the c ard cage cover, and the top 
cover of the printer . Attach the LaserWriter Plus 
l abel just below the serial number plate on the back of 
the printer. 

1 1. Power on the LaserWriter Plus. It s hou l d produce its 
test print within two minutes . 

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

If it still doesn't produce t he test pri n t, run the 
bui l t-in diagnostics as described in Section 2 , 
Laser Wr iter Plu s Diagnost ics . This procedure will 
narrow it down to specific ROMs . Exchange any ROMs 
specified by the built-in diagnostic. 

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

Whe n a good test prin t is produced, l eave the pri n ter 
on overnight . 
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12. The next day, test the LaserWriter Plus with a 
Macintosh using the following steps: 

a. Connect the LaserWriter Plus to the Macintosh using 
AppleTalk cables. 

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

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

d. Open the disk icon, if it is not already open. 

e. Choose Control Panel from the Apple menu and click 
the AppleTalk Connected button if it is not already 
selected. 

f. Close the Control Panel. 

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

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

h. Close the Chooser. 

i. Choose Print Catalog from the Pile menu . 

j. Click OK or press <RETURN> in the print dialog box. 

h. When the document has been printed, eject the 
Printer Installation diskette. 
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Laser Writer Plus Technical Procedur es 

Section 2 

Dia g nostics 

Contents: 

Introduction • • ••••• • •• • • • ••••.••.•••...••. •••••• •..• ••• • 2 . 2 
Equipment Required • • ••• • •••••... ..•.... .•. .. ..••.. ..•• • . 2 . 2 
Important Things to Remember •••.•• • .•...•• •.• •.••• •. ••• . 2.2 
Ru nning the Built- in Diagnostics •..• ••••••• • ••••••••• • •• 2.3 
Interpreting the Result •••••.. • .•• •.•• • . • • . ••• • ••• . ••••• 2.5 
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INTRODUCTION 

The LaserWriter Plus has on- boa r d diagnostics which verify 
that the ROMs on the board are good. This procedure will 
explain what equipment is needed to access the built-i n 
diagnostics, how to access t hem , and how to i nterpret the 
results you receive. 

EQUIPMENT REQUIRED 

Macintosh o r Macintosh Plus 
ImageWr iter Cable for the Ma cin t osh or Macintosh Plus 
MacTerminal diskette 
LaserWriter Plus 

IMPORTANT THINGS TO REMEMBER 

1. An I mageWriter cable for the Macintosh or a Macintosh 
P l us with an adapter c a ble must be used . 

2. The mode selection switch on the rear of the 
LaserWriter Plus does not need to be set to anything in 
particular for the built-in diagnostics to run. 

3. The built-in d i agnostics check ONLY the ROMs and work 
ONLY on the LaserWriter Plus or on the LaserWr iter with 
eight Sl2K ROMS. 

4. If a ROM is indicated as bad, exchan ge the ROM. Do not 
exch ange t he e ntire board. 

5 . If ROMs HO a nd LO are bad, a solid fa ilure (no test 
print and/ or internal diagnostics do not run) will 
occur. 

6. If a completely dead ROM is on the 1/ 0 board a solid 
fai lure (no test print and/or internal diag nostics do 
not r un) will be seen. 
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RUNNING THE BUILT-IN DIAGNOSTICS 

1. Set up the Macintosh or a Macintosh Plus with adapter 
cable. 

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

NOTE : DO NOT TURN ON THE LASERWRITER PLUS UNT I L INSTRUCTED 
TO DO SO. 

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

4. Ope n the MacTermi nal di skette icon . Open a MacTe rm i nal 
document. 

5. Pull-down the Settings menu and select Compatibil ity. 

6. Set the settings by c licking once in the appropriate 
ci rcle. The setti ngs that s hould be se lected are shown 
below. 

Compatlblllty Settings 

Baud Rate 050 0 75 01 10 0 134.5 

01 50 0200 0 300 0 600 

® 1200 01800 02000 0 2400 

0 3600 04800 09600 0 19200 

Bits per Character O 7 Bits ® 8 Bits 

Parity O £uen O Odd ® None 

Handshake ® KOn/ KOff 0 None 

Connection O Modem ® Another Computer 

Connection Port 0 l~I ® l~I 
~ (cancel] 

7. Turn on the LaserWriter Plus. 

The ~acTerminal screen wi ll sc r o ll a nd display a 
number . See the next page for i nterpretation . 
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INTERPRETATING THE RESULTS 

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

If T > g an error was encountered in the top or upper bank 
of ROM (see Figure 1 , 11) . 

If t he B > g an error was encountered in the bottom or lower 
bank of ROM (see Figure 1 , 12) 

The value of Tor B indicates which pair of ROMs may be bad . 
Figure 1 shows the values of the error code s next to the 
numbers of the ROMs. 

For example, if you received the error XXXXXX4H the position 
of the "4" (correspondi ng to the T) in the error code 
indicates an error occur red in the~ bank (see Figure 1, 
11). The value "4" i ndicates which ROMS in the top bank may 
be bad. In this example , the indicated ROMs are H6 or L6 
( see Figure 1 , 13) . 

If you received the error XXXXXXH2 the posi ti on of the " 2" 
(corresponding to the B l in the error code indicates an 
error occurred in the bottom ban k (sec Figur e 1 , t2). The 
value "2" indicates which ROMS in the bottom bank may be 
bad. In thi s example , the indicated ROMs are Hl or Ll (see 
Figure 1, 14). 

When you have determined where the err or took place, 
exchange the ROMS one at a time, and rerun the built-in 
diag nostics. Wh e n the error ha s been correc t ed , bo th T and 
B will have t h e value of a . 
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LASERWRITER PLUS TROUBLESHOOTING 

The La serWriter Plus has bui lt-in d iagnos ti cs which allow 
you to verify that the ROMs instal led o n the I/O board are 
good . I f the LaserWri t er has the new ROMS, a nd the 
following symptoms are displ a yed, run the built-i n 
diagnos tics: 

Green test light is bli nking 

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

If the first two ROMs (HS and/or L~) are bad, the 
LaserWrite r Plus will di splay a green test light which is o n 
stea di l y. 

If exchang i ng ROMs does not solve the problem, go to the 
LaserWriter Technical Procedures , Section 4, Troubleshooting 
and f ollow the procedure given. 
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MACINTOSH OFFICE TROUBLESHOOTING GUIDE 

To Troubleshoot Your MacintoshM Office: 

@ Collect the Following Items: 

Apple Talk Installation Guide 
LaserWnter (Owner's) Manual 
2 Known Good LaserWriter Test Disks 

Tt1 
Apple Talk 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 'I have an accurate diagram, turn 
the page and follow the directions. 

If you already have an up lo date diagram, 
then go to @ "Perform the Troubleshooting Procedure". 
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© Draw a Node Location Diagram. (continued) 

A Di2d§ is an Apple Talk connector and the device attached to it 
(Macintosh, Macintosh XL LaserWriter, etc.). 

A Node Location Diagram is a drawing of a Macintosh Office 

installation showing the location of all the devices on the network 

(Macintoshes, f ile 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 18, 28, 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. Lam:J. all of the connector boxes in the network with their 
respective node numbers. 

3. L2bfil the plugs on both ends of every network cable 

with the node to which the cable leads (see the illustration 

on the opposite page). 

Go to ® "Perform the Troubleshooting Procedure". 
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® Perform the Troubleshooting Procedure. 

IMPORTANT: 
You need to know that: 

1. A~ is an Apple Talk connector and the device attached to it 
(Macintosh, LaserWriter, etc.). 

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

2. Troubleshooting may interfere with the customer's 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. 

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

Find the Proper Flowchart. 

AN AT I O N 
X PL 

E ~ 
1 . 1~ 

1 .2~ 
1 .3~ 

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

On the following page, detennine 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: 
• Connect ing 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 recent ly installed network, refer 
to t he Troubleshooting section in the Apple Talk Installation 
Guide. 

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

SYMPTOM: 

SYMPTOM.: 

This prob lem is usually caused bv a loose connection but could be a 
malfunct ioning computer . Go to t he ONE NODE flowchart . 

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. 

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 cab le. 

Go to the ALL NODES flowchart. 
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ONE NODE 

1. CllECK 1H111 lHE MflllCJIK CMllfS Mf fllllll Y 
lllSERHD 11110 1Hf BAD llOO! 'S COlllECIOR llJOULf. 

2. a. IF 11£ CURITEFl IS A IHCINTOSH: 
(1) CllEC1C 1H111 !Hf Wlf fROll !Hf APl'lf!AU: 

CClllifClOR IS fJRllLY IMSfRHD 
11110 TH! PRlllHR P1lll1. 

(2) nee Off !Hf MCIMTOSH, lOMI THE lASUlllRllfR 
tm DISI:. TH!.M 11.U !Hf MClllTOSH llAC1C ON. 

b. IF TIE' CURl7El? IS A l'HCIWTOSH XL : 
(1) Cl![CK THAT TH[ M'l'lf!AU: aJllllfC!Oft 

IS flRllLY lllS[RlfD mo ~' B. 
(2) S1M1 I.I' MCllOAKS. 

(l) IMSfRI T1if lASl!llllllfR HSI 01$1:. 

3. l'tl!MT Ill[ lAS[Rlllllfll rm DOCUTENI. 
cm connfm r MC:J 2> 

---~conun 1----
111r lASfRllRllfR HST OISI: IS A IOIOVN 
C:OOO PRECOllflWIED PllOCANI WHICH 
!Ll"IMHS DISK COllflQNlJOll AS A 
POSSIBlf PllOBl.OI. 

..,_c 0 " " E • 1 2 __,"""""" 
r' PRIMTIKC PfWllLE~ CM BE lllllCATEO BY l 

A SYS!f" f!IROR "ESSACf. CUICSlMTLY IMIMIM; l 
DISI: ORm. nm" HMC, flt . t 
~----------..._. :::r.:.r 

----co""E•t 3----
1r TH[ llJO[ l'tllNlS COftR[CILY WITH !Hf 
lESl DISI:. THE IWl!lllAAE 111/Sl BE !IC. 
THE CIJICflCIJIAllOll Of THE ORICIML DISK 
SHOULD IOI BE CHECl(f[) SlllCE IT MY KAVE 

. BHN THE CAUSf Of THE PllOBlfll. 

>-N-------~ RfPLACf !Hf 111'1'lflAlJ( aJllllfCIOR 
THEM RETRY !Hf PRINT. 

R!flR 10 THC lASERllllllfR Oll!fR•s 
IWl\Joll TO tltfCK TH! COllflCIJIAlJOll 
Of ! Hf APl'UCAlJOll OISI: USEC WHEN 
!Hf PROllLE" WAS EJaMIHRfO 

cm to11tc11T 3). 

Mac intos h Office Tro u b l eshoo t ing 

y 

rev . J a n 85 

REPLACE THE llOOE 'S 
toll'Ul[ll, R!f[ll TO 
THE APl'llOPRIA!E LEVEL I 
W:llUCAL PRJCED\JRE 
10 REPAIR Tit£ COl9'UTER. 

EXIT 
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Explanation for t he ONE NODE Flowchart 

1 . 1 This procedure should be performed if on l y one user 
node has problems print i ng to the LaserWriter. 

The first step is to make sure t hat the AppleTalk 
connector is inse rted into the correct socket for the 
type of computer used. 

Using the Laserwriter Test Disk eliminates the 
possibili t y that the p r oblem i s bei ng caused by a bad 
disk. 

1.2 If you can ' t print with t he precon fig ured test disk , 
there is a hardwa re p r ob l em , which may be a bad 
AppleTalk connector or a malfunctio ning computer . 

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

Usual ly the prob lem is not in t he network cable because 
they are connected serial l y th r o ugh the AppleTalk 
connectors , and if a network cable is broken , al l of 
the nodes beyond the break are affected . However, if 
there were a bad network cable for a node on either e nd 
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 p r operly connected to the network and is 
working proper ly. I n thi s case , suspect th e 
application d i sk used when the o rig inal f a ilure 
occurred . 
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@ TWO OR MORE BUT 
NOT ALL SHEET 1 

Ml:! • LIST Of !VERY II)()[ THAT wru Ill! PRIM! TO THE 
l.ASERllR!HR. lH!N P!RFORll lH! PROCEDUIE Oii !HIS SH!!T 
FOR [VERY "BAD llOO[" Oii TH E LIST cm COlll[Nl 1) . 

1. CllECK THAT Ill! NElllOAI: CABL!S ARE FIRllLY 
INSERHO mo lHE BAD l«lll!'S alllll!tlOR llOOOL! . 

2. o. IF 11£ CURIT& I S A IHCINTOSH: 
(1) =c1~T1lHf1~}[J~Trn£ APPUTALK 

m o TH[ PRJll1£R PORT. 

(2) lllUI Off l HE llolCINlOSH. UlilO lHE 1.ASERlllllfR 
l[ST DISIC. THEM 11.Af TH! MCINIOSH llAIX ON. 

b. IF 11£ tD'R/TEl? IS A IHCINTOSH XL : 
(1) Ql[Cl( THAT lHE APl'L£TALK t:llMECTOR 

IS fl"'LY INSERHD JN10 POAT 8. 
(2) STAR! If ~-

(3) lllS!Rl lHE 1.AS[IMllT£R HST OIM!T[. 

) . PRINI TH! LASERllR!HR l[ST OOClll!MT. 
(SH COlll!NTS 2 MO 3) 

fl!nlNA1£ 1Hf lllOE FROll 
lHE "BAD lllOE" LISI . 

N 

P£RfORll TH£ AenV£ 
f'!IOC[(Ml[ Oii TH[ 
NEXT BAD llOOE Oii 
THE LIST. 

conn £• T 1---... 

TH£ NIPOU OF THIS PllOCEWI£ 
JS 10 ELlnJllA1£ O\fLICA1£ 
llDOll[ms AS POSSIBLE P'llOllLfllS. 

,,,.. ........ =·COnn£•T 2 ....... ..._ __ 
lHE 1.ASERlllllER 1ES1 DI SIC JS A 1310U11 
l:OOll Pll[alllf!CIJl!D PllOCRM lltlCli 
ELJnlllAlES OJSIC a.lflCIJIAllON AS A 
POSSIDL[ PIUll!Lfn. 

C 0 n n ! N 1 lw .ezes"""'l 
PRINTING PRODLUIS CAii DE INDICATED BY 
• SYSTEn [RROA nESSAGE. al!ISTNllLY Rt.NllNC t 
DISK ORIV[. mm HAllG. m. f 

y 

RETRY THE PRINI 
VITH TH£ OTHER 
MCllll1El!ST ® 
DISK 10 EllSIJIE B 
1HA1 THE UST 
DISK WIS llll 
IH! P'llDllLCn 

PERFORll TH! ABOVE 
PROCEOIJlE Oii l HE (.\,.._ 
NEXT BAO l«lOC Oii \~) 
THE LIU. 

EXIT GO TO "TWO OR MORE 
BUT NOT ALL" St£ET z 
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Explana tio n for the TWO OR MORE BUT NOT ALL Flowcha rt 

This procedure should be performed if more than one , 
but not a l l , of the nodes are having prob l ems pri n ting 
to t he LaserWriter. 

The most probab l e cause of this type of problem is 
duplicate addresses or a dangling/broken network cab l e . 

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 possibi l ity 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 o n the network, it assigns 
itself an address number so o ther nodes will have a 
means of directing messages t o 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 transmi ts an inquiry message onto 
the network, conta i ning the address the node wants to 
use for itself . 

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

(Continued on the next page) . 
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~ (con t i nued) 

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 o n 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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~ ( con tinued ) 

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 a r e speaking at the same time. 

Starting up each bad node while it is connected to the 
network will ca use it t o perform a proper address 
i nquiry , thereby el i minat ing possible duplicate 
addresses. 

Dup licate addresses or a dang ling /broken network cab l e 
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 pro blems Sheet 1 has you elimi nate all 
duplicate address problems (see 2 . 2 above) first before 
going to Sheet 2 . 

If all the bad nodes can p rin t after the procedure to 
eliminate d uplicate addresses (see 2 . 2 above) then tha t 
must have been t he only problem. 

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

SHEET 2 (S£E catt:NT) 

FIND THE "BAO ICOOES" Oii THE GE 
L~TIOll OIACllAft YOO OllEW AT THE 
BmllllNC Of THIS PROC[O\MI[. 

PERfORll TH! fOU.OllllC l'llOC!WIE Oii 
THE BAD llOOE CLDSEST TO Tltf PRlllHR. 

Rfl'LAC[ TH[ APPL[! AU: 
C.ECTOll Oii THE l«XI!. 

!HEif RELOAD TM! lAS[Jllll!T£JI 
TEST OISX AND TRY TO l'lllNT 

THE lASERllRITER TISI DOCIJIENT. 

,,..._ .... conn111 .. ,.. ... P!l 
THIS USUAU.Y oca.RS BECAUSE 
SOI[ Oii! HAS ACt l0£JfTLY PIJLL!O 
TH! CAllL! fFIClll A C.ECTOll llOOUL! 11111 
TfRlllllATtD THE llJS IN IH[ lolltllCC 
LDCATJOll . 

PDlfOftlt TH! "Oii[ IMXJ!" 
fl.OUCllART PROCEOIMIE Oii 
EAC11 Of THE "MD llOOES". 

REPLACE THE APPLETALX CABLE 

GOTO 
"ONE NODE" 

N BETWEEN TltE BAO IOOE AND THE 
'">....:..:---+! N!XT llOOE Oii THE l'lllMTER SIDE. 

y 

THEN RELOAD THE lAS!RllUTIR 
TEST DISI: A1CD TRY TO l'lllNT 
TH[ lASERWIUTER TEST DOCl.fl!NT. 

N 
REPLACE THE llOO!'S CMIJTER 
TH!I ft[UJjll) TH[ lAS!JMITER 

TEST DISX Mil PRINT THE 
LAS!llWRIT!R T!ST OOCIJl!fllT 

EXIT 
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Ex p l a n atio n f or the TWO OR MORE BUT NOT ALL Flowc ha rt 

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 t o node spec i fic problems that are 
unrelated t o eac h other . 

If there is a broke n or dang l ing cab l e , then the bad 
nodes will be located in sequence from o ne end of the 
network bus. The "TWO OR MORE BUT NOT ALL" flowchart 
procedu r e checks each hardware component that could be 
cau sing this kind of p r oblem. 

If the bad nodes are no t in sequence, their p r ob lems 
are probably u nrela ted . By performing the " ONE NODE" 
flowchart procedure on each bad node, you check each 
hardware component that could be causi ng this t y pe of 
problem. 
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ALL NODES 
-----•c 0"" (MT 1------

lf THE PlllMTER IS DOllll. TH[ lllOLE I ET WILL APl'EAR TD BE 
TlollFIMCTIDllllG. A PlllNT rtJNCTIDK PMelfn nlQIT CMIS[ 

(.;"-:;\ SHEET 1 
~'----~---' 

I. Tl.WI Off THE l.ASEllllRITER. THEI Tl.WI IT 
DI Nil 111/T fOR A t!ST PllllCT. 

2. Clll'lPARE THE tm Pllm WITH fJW!E 1 DI 
THE OPPOSIH PM;!. 

J . a.lflRll 11~1 THE PlllllTOUT 1$ CLEAR NC> 
THo\T THE "C1JlllllllCllTIC*S lllOI CllTOR" IS 
"APPUULr AS SIM II THE DIAQIM. 

(SH COIW!fl T 1) 

N 

Slf~ 1 Mil 2 ISOLATE tlf[ 1.ASl:IMUTER Mil DIE 
llDllf fROll THE REST Of THE Kf!WIJRI( (SH COlllENT 2). 

1. If THERE ARE llDOES a.NECUD TD llDTH SIDES DF THE 
PlllNT!R. THEN GO TD TH E PlllllTER: DISCllllECT THE 

TltJS STllPTO!I. THIS ST!r IS nEm TO 1'1111\'E llH(IH[ft 
OR llDT THE PlllNT flllCTltllS DK THE PlllNTER AAE DK. 

con"E•T 2------~ f BY DISCOllCECTlllC THE REST OF THE llJ$ FllOll THE llDOE l 
CLIJUSI TO THC PlllNl!R. l'OU !ll•l .. T! - CfHCIS 
A FMILTY llllS n11:1n HAVE DI COllUllCllTIDIS enwm THI 
flRST llDDf Nil THI PlllllTIR. 

If \'OU CAii NOW PllllT fl'OI THI flTIST llDlll . T"E 
PlllllTER"S am.JNICllTIDIS F~llDI llUST eE DK. 

~-------------"""~~....;~ 
GO TO THE "LASEAWRITER 
TROUBLESHOOT ING 
PROCEDURE". 

llDllES DI DIE SIDE NII) um THE OTHER SIDE CDMNECTEO. ---,.,co nn11T 1--"'°' 
THE LASERWR!TER TEST DISK IS A IJIOllM r 

2. rJllO THI flRlT NOOE NOW COlllllCIED TO THI PlllNl!R. 
f!ICO THE llOO["S APflllTRl.X COllllCC1DR. Ul'UIC THI 
Kf!WDRK CABLE FROTI THE llOD("S APPLETAl.X CONNECTOR 
WHICH LUDS Allo\Y FROll THE PRINTER. 
LEAVE THE CA!ILE llOlllC 10 THE PlllllTER 
COllll[CtfO cm flGIJI[ 2 DI rACE 21). 

l . CHECK THAT THE lfTllORIC CAl!l! Pll.G IS flRlllY 
lllSERTEO lllTO THE llDOE"S a.NECTOR noouu. 

4. 11. IF 11£ CURl1ER IS A IHCDITTJSH: 
(1) CHECK ™T THE CA!llf FllOTI THE APPLETAl.X 

aJIDl(CTOR IS FI RllLY lllSERT!D 
mo TH[ PlllNTER PORT. 

(2) TIN Off THE IW: l lTOSH.l.OllO THE LASEIMllWI 
TEST DISK. THEN MIC THE 11/iClllTOSH MCI: DI. 

COOO PllECO!lrJ~ED PllOGllAH llHIC!t ~ 
EllHIMTES OISl CDIHCllUITIDI AS A t 

1'11SSl8lf f'Rlll!l!n.""" -=i-.--.i 

Plll~lll: ~~~ 'Ll. ~IT l~~TED ~"' ~ 
• mu:n CIRJll nESSAGE. ClllSTMTL v u.ur. l 
OISK DRIVE. mnn - - rrc. J-

b. IF 11£ CO'RJTEN IS A JW:INTTJSH KL: 
(1) CHECK THo\T THE APPLETAU: a.NECTOR 

IS flTlllLY ITISfRllD mo PORT B. 
(2) STAAT IJ' MCllORl:S. 
(3) lllSERT TH~ITER l[ST OISI:. 

J . PlllllT THE LAS£RllRJT(ll TES! IXltUIEllT FllOTI THE TEST 
OISI: (SEE aJl'llEIT$ ) 1111 4) . 

N mRv TH[ Pllllt 
"">----4 .. , m~1i~rER 

GO TO "ALL NODES" 
St£fl 2 

l[ST DISK TD 
ETISlJIE THAT THE 
TEST DISK WAS llDI 
THE CMISE OF TH[ 
PllOOl!ll. 

GO TO "FIRST NODE" 
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Explana tio n for t he ALL NODES Flo wchart 

Problems which cause all node s on the network to 
malfunction include: 

* A LaserWriter malfunction . 

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

* A network bus p rob lem common to all nodes on the 
network. 

The ALL NODES flowchar t is concerned with isolating the 
prob lem 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 per forms the print functions is 
operating correctly . 

Laser Writer 

FIGURE 1 

o. 

ENSURE THAl lHE 
COMMUNICATIONS 

INDICATOR IS 
• APPLET ALK" AS 
SHOWN HERE 

A successfu l test print eliminate s 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 i s a communications problem 
between the first node and the LaserWriter . 

The FIRST NODE flowchart addresses the LaserWriter -
first node commu nication problem. 

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

REallOIECT THE REST or THE ml!®: TO 
THE llOOE Ml TESHO. THEN R!TRV THE 
TEST PIUNT fROll THE SNIE llOOE. 

WITHOUT D l stOICH E CTI ltC ANY llODE S. 
TRY THE TEST P!Ulll f ROlt EACH llOOE 
IN THE NHllORK. DEGllt!tllfG WllH 
THE llOOE MEXT CLOSEST 10 THE 
PllJNTER NC> ~!Iii OUT. 

EXIT 

,,,,.. ........ ~co nnc•T ......... ~ ..... 

~?1~.&i~s~; ~~1~rT~~Arr~r; 
METllORI: CABLE PMSLEn CU'llOlf TO AU 
llOOES. 
TROUllL!SHOOTllli A l'Ra!L!n suat 
AS THIS lttVOLVES A lOT or 
0 I St(llt ! CTI ia; . 

REPlloCE !HE APPLETAl.X 
COttll!CIOtl ltOOULf ON 
THE FAUL IY NODE. THEN 
RHOAD THE lASERllRllER 
TEST OISX ANO TRY TO 
PRINT f ROn IT. 

REPLACE !HE llODE 'S 

'>N----t-1 ~~~:;~~~ ~~VEL I 
TltHllJCAL 1'110CEME 

y TO REPAIR THE COlf>UTlR. 
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If a node works when isolated fro m the rest of the 
network b ut doesn ' t work when reconnected to the 
netwo rk, a network bus problem is indicated. 

The RARE CASE flowchart addresses this situation . 

At thi s po int , you have proven that the p rint functions 
o f the Las erWriter, the communica tio ns be tween the 
La se rWr ite r and the closest node , a nd the network cable 
bus al l ope rate properly . 

The r es t o f the ALL NODES flowcha rt is c o nc erned with 
checki ng t ha t t he remainder o f the nodes in the netwo rk 
ope rate correc t l y . 

UN?LUu THE CONNECTOR !~::~;. ~ 

~;" ,,w, '"' ~ 

~.~11· d-j 
'C:::::::J ~ 

FIGURE 2 

LEAVE THE CABLE 
LEAD! NG TO THE 
PRINTER CONN~CTEO . 

/ 

Figure 2 is referred t o by Sheet 1 o f the ALL NODES 
flowchart . 
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FIRST NODE 
SHEET 1 

REPLACE TH! N'l'L!TAU: 
ClllC!CTOA Oii THE W!RlilllT!R. 
R[LOolll THE LAS!RlllllT!R TfST 
DISK fROll Ill[ lllOE CLOSEST 
TO THE P!UNTER Nil TRY 
TO l'RINT. 

y 

RU'l.ACf THE lfflfTAU: 
ClllCECTOA Oii Tit[ f l RST 
llOOE. 111[1 RELOAD TltE 
W EAllllT ER rm DISI: 
1111> Tll't TO 1'11111. 

y 

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

This procedure should be used if the communication s 
between the LaserWriter and the node closest to it are 
isolated and an attempt to p rint from the node is still 
unsuccessful . 

The " FIRST NODE" flowchart procedure has you replace 
each hardware item that cou ld possib l y cause the 
prob l em. 
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FIRST NODE 
SHEET 2 

REPLACE TH( llPPLETALX 
CAl!LE mwm THE 
PRINTER MIO IHE f!RST 
NOOE; RELOAD IHE WERllRITER 
TEST DISK NfD TRY TO l'!llNT. 

REPLACE THE f!RSI 
llOD( 'S ~TfR. THEN 
RELOAD THE LASERllllllER 
l!ST DISK MO TRY 
ro l'!IINI. 

N 

Macintos h Office Tro u b leshooti ng 

The opposing page 
intentionally 
blank. • 

CD""(NJ-..i:l 
TH! l'Rllll[R ml 
Sl«JUl.D 9( lit( WI 
Im YOU R!PLACE ef
CAIJSE 11 IS llOT IN 
THE SPMES Kil. 

REPLACE THE llPPUIALX 
l'!llNTED CIRCOll llOARll 
ON TH( P!llNIER. llt[N 
RI I.DAD TH! IASElllll TER 
TEST DISI: Mil TRY 
TO l'!llllT (SEE CClll!lll). 

GO TO "ALL NODES" 
SHEET 2 
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®·~---~ 
RARE CASE 

--------c 0 "" [. T-------
THI ~J[CT HfR[ IS TO l$0LATE [IQt IQ)[ non TH! REST Of 

SHEET 1 
TH[ IETIQIK, em•llll: WITH THE IQ)[ cunm TO TH[ PRlll[R. 
lltll THl PR08Lfll NOOE !fl MD SECTI<* Of CAllU IS COIDIECTED 
TO THE IEllQIK IHl fAIUll[ YIU. OCWI MIO TH[ PllOBL!ll 'S 
LDCATI<* WI LL THll BE QIMI. 

PfRfOfllt THE PllOC!OUllE <* THIS PAGE <* OCH 
llOOE II THE IETllOftl(, eEC!Nll!NC WITH TH E NOOE 
CLOSEST TO THE PRINTER Nill llOYINC OUT. 

1. FM THC fOLLOlllNC TEST. fllll THC CLOSCST llOO[ TO THC PRINl[R 
!Holl Ho\S NOT BEEM TESHO (S!f aJlllENT). 

2. lfAV! THE NOOE YOU Nil TESTING COlllECHO TO THC SlQlllT Of TH! 
1£TllORI: THolT IS COlll!CTED TO THE PRllTDI. DISCOlll!CT THE CAllL[ 
U~INC fROll THE NOOE TO TH! REllolllllER Of THE IE!llOlll(. 

l . PRINT THE LAS!RlllUTER TEST DOC:Ul!lfl fROll THE NOOE TO 8£ TESTED. 

y 

N REPLACE TH! APPlfUl.X 

>-----4>l ~E~:::\JrE IOOE. 
LASEAllRITER rm 01$1( MIO 
TRY TO PRiil. 

PIRfOIVI THE 
NIO'I E PllOC EllURE 
01 THE IOO! 
IEXT CLOSm TO 
THE PRINTER. 
(S[[ C0111EIT) 

REPLACE THE llPl'UTAl.X CAllLI 
BETWEOI THC MD lllOE MID 
THC NEXT IQ)[ <* THC PRINTER 
SIDE. THEN RELDAO THE 
LAS!RllU HR TEST DISX MIO 
TRY TO PRllfl . 

GOTO 
"RARE CASE" 

SHEET 2 

GO TO "ALL NODES" 
SHEET 2 

EXIT 
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Explanation for the RARE CASE Flowchart 

This procedure shou ld be performed if the 
communications between t he LaserWriter and the node 
closest t o it wo r ked correctly whe n isolated , but a 
test print failed when the network bus was reconnected , 
indica ting a bad network b us. 

The r e are two p r ob lems which result in a bad network 
bus : 

( 1 ) An improperly t e r minated (dangling or broke n) 
network cable anywhere o n the bus . For examp l e , a 
network cable which has been accidently 
d i sconnected from its App l eTalk connection box (the 
dangli ng cable below) could result i n a n 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 l evel of 
electric no ise on the network bus. I n this case no 
other node wo uld try to transmit because the system 
appears "b usy". 

NOTE: For mo r e informat ion o n noisy node p r ob l ems a nd bu s 
termination problems (i . e. d a ng l ing cab l es and ci r c ular 
networks) refer t o the Append ix. 

(Continued on the next page) . 
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RARE CASE 
SHEET 2 

R£Pl.AC[ IH[ llOOE ' S 
CMUIER THEN RELOAD 
THE L.ASERlllllTER TEST 
DISK Nil l'tlJNT. 

y 

GO TO "ALL NODES" 
SHEET 2 
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Two problems which result i n a bad network b us : 
(continued) 

For Sheet 1 o f RARE CASE, each node in the network is 
tested sequentially , beg inning with the node closest to 
the La serWriter . 

As each node is being tested, it is connected t o the 
nodes that have prove n that they can print . The known 
good nodes and the node being tested are disconnec ted 
from the rest o f the netwo rk . 

When the node causi ng the network bus prob lem i s 
connec ted, the test print will fail . 

Once the bad node is found, the flowchart p rocedure 
checks each of the hardware components between the bad 
node and the nearest known good node . 
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INTRODUCTION 

NetCheck is a "roll call " test for the AppleTalk network . 
It can be used to test a network when it is first set up , to 
track down a problem when two or more devices (e.g. , 
Macintoshes, lle's) aren ' t communicating, or to c heck whether 
LaserWriterM printers , file servers , ga teways, etc. , are 
connected . 

The NetCheck diskette can be used both on the Macintosh and 
on the LisaM/Macintosh XL running MacWorks- (version 3.0 or 
later). If you are unfamiliar with the use o f the Macintosh 
o r MacWorks, refer to the appropriate owner ' s guides . 
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* Fiie Edit Options 

Deulce Name 

I 
Muug•unt: 

I 
,..,.sugt r"tct tnd: 

( C:ll<H k N<~ 111•m ·~ ) Deul ces: 

Type 

FIGURE 1 

M 
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STARTING UP NETCHECK 

1. Insert the NetCheck d iske tte and power up the system . [On 
a Macintosh XL , first insert the MacWorks s tart up 
diskette (version 3 . 0 or later) and power up the system . 
When the MacWorks d iskette is ejected, insert the 
NetCheck diskette.] 

2 . Select a nd open the NetCheck disk icon . 

3. Select and open the NetCheck ico n. 

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

NOTE: If you see the message: " AppleTalk i s n't installed 
properly o n system disk , " check to see that the AppleTalk 
connector i s connected properly. 

USING TBE APPLETALK NETWORK STATUS WINDOW 

Naming Your Computer 

Each time one o f the networ k 's computers o r shared devices is 
turned on, a unique number (called a "device number") is 
assigned. The device number can be different every time the 
device i s turned on. The NetCheck program can detect all of 
the devices on the network by their assigned device numbers, 
but it can only "talk" to the ones that are given a name. 
Laserwriters and other shared devices have names (a nd types) 
" built in , " but Maci ntoshes and other computers do not. To 
name the computers on your network , you mu st s t a rt up 
Ne tCheck on eac h terminal and a ss ign each a name. 

The "Your Name" field in the "AppleTal k Network Status" 
window (Figure 1, #1) is activated as soon as you enter the 
program. Enter a name (up to 32 characters) for the computer 
you are working on. You can use the real person ' s name who 
uses that computer, o r a letter code like A, B, C, etc. It 
is helpful t o enter the name that appears on the network 
cabling diagram that was made at the time the system was set 
up (see Figure 2). 
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s File Edit Options 

ynthi11 Smith 

Robert H11rrlson 
Cynthie Smith 
L11serWrlter 

s ~ile Edi t Options 

RppleT11lk Netwonc St11tus 

Check Network 
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NetCheck 
NetCheck 
l11serWrlter 

Send Mess11ge 

FIGURE 3 

RppleT11lk Network St11tus 

I Cynthie Smith I ( Check Network J 

Deulce N11me 
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Checking the Network 

After you have made an entr y for "Your Name " (F i gu r e 3 , 11), 
press <RETURN> o r click o n " Check Network " (Figure 3 , 12) . 
NetChec k registers the n ew name on the n e twork and s tart s 
"look ing " to see if there are a ny other devices o n t he 
network . 

Afte r the name you have e ntered is registered on the networ k, 
NetCheck broadcasts t o the netwo rk, in effect , "I am l ookin g 
for devices . Please respond . " When NetCheck receives a 
response from a device , a line appears at its device number 
on the scale (Figure 3 , #3) . This process is actively 
demo nstrated by the hand ico n which moves down the left side 
of the scale, highlighting each d e vice number as that device 
is "heard ." 

The scale , wit h t he numbe r s 0 th r ough 254 , il l ustrates all 
the device numbers that can be assigned t o the devices on the 
network . The numbers 0 - 127 are re served for computers ; 1 28 -
254 are reserved f or LaserWriters and o ther sha red dev ice s . 

" Dev ices " (Figure 3 , #4) will show you how many named devices 
Ne t Check fi nds on the network , OR the to tal o f all dev i ces . 
The Opt ions menu a llo ws you t o c hoose whether NetCheck 
displays "All Devices" o r " Named Devices On l y " (the default) . 
(For listing of available menu items, see NETCHECK APPENDIX. ) 

Named devices , as they respond , a r e listed in the NetCheck 
window (Figure 3, #5) by Name and Type . If you have chosen 
" All Devices" from the Option menu, the unnamed devices will 
be also be displayed , but r epresen ted only by dashes (F i gu re 
3 , #6) . 

You can list the devices by their device numbers as wel l as 
their names (Figure 4, #1) , by c hoosi n g " Show Device Numbers " 
from the Options menu . (If a ll devi ces are being displa yed , 
unnamed devices will be repr esented by numbers and dashes on 
the screen . ) If there are more d e v ices on the network than 
can f it o n the screen , use the scr o ll arrows in the list box 
to display the remaining devices (see F i gure 4, #2). 
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AppleTolk Network Status 

Oeuice Nome Type 

2 Kathi Uenz NetCheck 
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107 Cynt hia Smith NetCheck 
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FIGURE 5 

AppleTolk Network Status 

Oeuice Nome Type 

1 07 Cynthia Smith NetCheck 

FIGURE 6 
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Printing Device I nformation 

You may print out any or all information in the NetCheck 
window . To print device information for all devices, choose 
"Print All Devices" from the File menu. If the option " Show 
Device Numbers " was selected from the Options menu , the 
device information printed will a l so contain the device 
numbe rs, as well as names a nd types. Figure 5 shows a 
printout from an AppleTalk Network Status disp l ay listing all 
devices and their numbers. 

To print informa tio n about a specific device or devices , 
first highlight the d evice(s) in the NetCheck windo w list by 
c licking on the devic e name. (For multiple device selection , 
hold down the <SHIFT> key a nd click on each selection) . Then 
choose " Pr int Selected Devices" from the File menu. Figure 6 
shows t he printout for a single se l ected device . 

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

You can use the "Message sent: " box (Figure 7 , #1) to en t er 
any message you wish to send to other devices on the network: 

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

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

Your message will be broadcast to all dev ices on the network. 

To send a message to a specific device , choose " Send Message 
To ••. • from the Option s menu and c lick on "Selected Devices ." 
The n, in the display which appears o n the screen (Figure 8 , 
#1 ), enter the desired dev ice number in the box (Figure 8 , 
#2 ) and click on " OK ." 

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

Receiving Messages 

Messages a re received i n the "Message received :" box (Figu r e 
7, #3). Each message is preceded by the device numbe r of the 
sender (Figure 7 , #4). 

Messages from more than one device may be received , but o nly 
the last message received from each device will be shown . If 
more than o ne message i s in the "queue, " small sc roll arrows 
will appear and a llow the different messages t o be scrolled 
into the "Message received: " box. 

You ca n clear the " Message r eceived: " box by choosing " Check 
Ne two r k" or turning off the computer . 
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SETTING UP A NETWORK 

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

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

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

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

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

Send i ng Messages: An Optio n to Help You Set Up t he Network 

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

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

If you know the device number of your helper ' s computer , you 
can send the message to that spe cific device instead of to 
" All Devices ," and he can send his message to your specif i c 
dev i ce a l so . 
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TROUBLESHOOTING A NETWORK 

Ne t Check can be used when diagnosing a problem wi t h the 
network. Here are two sugges t ed methods . 

Taking Down the Whole System 

If it is possible to take e veryon e off the network, start up 
NetCheck on each compu t er and assign the names that appear on 
the cabling diagram . If a computer's assigned name is 
missing from the listing , that computer , or the associated 
AppleTalk connector , or the network cabling is at fault. If 
any of the shared devices is missing, c heck t he NetCheck 
windows of the CPUs near the device to further i solate the 
problem . 
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Split-half Search 

You can troubleshoot the network while al l owing some work to 
continue on the network by using a " spl it- half search" 
technique: 

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

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

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

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

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

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

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

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

1. Pro blem: When running NetCheck on a Macintosh XL , the 
error message : " Having trouble obtaini ng 
device names " appears constantly. 

2. 

3 . 

4 . 

5 . 

6. 

Expla na tio n: Using a version of Macworks earlier than 3 . 0 . 

Problem: 

Expla nation: 

Problem: 

Explanation : 

Proble m: 

Explanat i o n : 

Problem : 

Explanation: 

Probl em : 
Explana t ion : 

When you r un " Check Netwo r k", your computer 
l ists the o ther dev i ces , but the ot he r devices 
do not list your compu ter on their screens . 
( " You can see them but they can't see you ." ) 
Your computer was started up before t he 
AppleTalk cable was attached to it. Turn off 
the computer and hook up the AppleTalk cabl e . 
Then inse r t the NetCheck diskette and power up 
the system. Also, check all connections for a 
tight fit and make sure the ends are 
terminated correctly. (Hint : Be careful not 
to create a " loop network " -- that i s , a 
network that is connected in a circle . ) 

Ru nning "Check Network " on your computer lists 
some computers but not others. Other 
compute rs do not list your computer. 
Faulty AppleTalk connection or con nector on 
your computer . Check connectio ns . If OK, 
replace AppleTalk connector . 

This error message appears: " Having technical 
diff iculties with AppleTalk . " 
This message can indicate that the LaserWriter 
is having problems, o r that there i s a loose 
connect ion on the network that is ca using 
intermittent communication. 

This error message appears : "AppleTalk not 
installed correctly on system disk . " 
App leTalk must be insta lled on the boot disk 
(if other than the NetCheck diskette). If it 
is no t, you can copy the system folder from 
the NetCheck diskette onto the o ther boot disk 
{or use the AppleTalk installer prog ram); then 
reboot . Also, on a Macintosh XL , the Appl e 
Talk connector must be installed in Port B. 

Error message : "Unable to send message . " 
There may be a bad connect i o n in the network, 
or the device that was to receive the message 
is no l onger on the ne twork . Try sending the 
message again . Or try send ing it to another 
device which is registered on the network (or 
"All Devices") . 
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NETCHECK APPENDIX 

Desktop and Application Menus 

The Apple, File, and Edit me nu op tions function as t hey do i n 
other applications . The Apple menu contains help screens 
which tell about NetCheck's use s . Unusual menu options a re 
described below. 

The File menu has the following special options: 

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

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

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

"Eject " allows you to eject the diskette from the drive . 

The Options me nu has the following special items : 

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

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

"Send Message To ••• • gives you the choice of sending a 
message to one selected device o r to al l of the devices 
on the network . This is useful for setting up and 
troubleshooting a netwo r k. 

"Soun d ", when checked , makes NetCheck aud ibly " beep " 
whenever a message is received and whenever a device 
c hanges its name or logs on or off the system . 
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Putting NetCheck on a Hard Disk 

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

1 . First , make su r e the AppleTalk device drive r is installed 
on the Macintos h XL hard disk (under MacWorks) . (Use the 
AppleTalk Install Program.) 

2 . Insert the NetCheck diskette into the drive. 

3 . Se lect a nd open the NetCheck diskette icon . 

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

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

AppleTalk and Printer Configuration 

If you wish to print out NetCheck's device information , you 
must configure the computer(s) to print with an attached or 
shared printer . This must be done from the desktop . With 
128K systems, the printer configur ation must be set up before 
you open t he NetCheck icon, and you must not ope n the "Choose 
Pr inter " option after beginning the NetCheck program. With 
512K systems, the " Choose Printer" icon may be accessed at 
any t i me during the running of NetCheck. 

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

2. Select "Choose Printer" f r om the Apple Menu . 

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

3. Click on "OK." 

NOTE: If the desk accessory "Choose Printer" is not 
available from the Apple menu , copy the NetCheck icon to a 
diskette containing the "Choose Printer" accessory . 
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WHAT IS THE APPLETALK PERSONAL NETWORK? 

The AppleTalk Personal Network allows any Macintosh, or 
Macintosh XL user to share the u se of a single Laserwriter 
Printer. In the future, o t her devices such as file servers 
(large capacity disk drives) and communication servers 
( devices that provide access to o ther computer networks) 
will be added to the network (shown below) . Macintosh, and 
Macintosh XL users will also oe able to communicate 
instantaneous l y with each o ther over the netwo rk when the 
appropriate software becomes available. 

WORK STATIONS 
SERVERS 

HARD DISK 

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

---1 
Oxmt<tor 0 f 

--~ 
ataukr 

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

II 

Each device location on an AppleTalk network i s called a 
node. When we refer to a node , we mean the device itse lf 
and the AppleTalk connector attached t o it. 

The AppleTalk Components 

AppleTalk Network Cable is sold in two and ten mete r 
lengths with preassembled connector plugs. It is also 
sold in kit form for custom installations. The kit 
contains a one hundred meter spoo l 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 
me tal shield, which is then wrapped in electric 
ins ulat ion (shown below). 

Message 
Signal Wires 

NETWORK 
CABLE 

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

The conductive metal shield covering t he wires in the 
network cable protects them from electronic no i se tha t 
may come from othe r devices in the a r ea . Without the 
shield, the noi se wou ld inter fe re with communications o n 
the network. 

The third pi n on the network cable plug i s not u sed. 
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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). 

APPLETALKCONNECTOR 

The AppleTalk connector cable permanently attaches the 
plug to the connection box. The plug for the Macintosh 
i s 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 
electron ic compo nents inside and two sockets f or network 
cable plugs. 

The sockets on the connection oox 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 a llows two pieces of network cable to De 
joined together t o form a l onger 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 t o 
transmit at the same time, thei r signals would co llide 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, Multip le 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 t o see if 
another node is transmitting. If there is, the node that is 
trying to transmit will wait for a designated period of time 
a nd 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 i s going to transmit 
and then begin its own transmission (see collision avoidance 
below). 

Multiple Access mean s 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 
t o happen t he other nodes would never transmit any messages. 
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A.PPLETALK BUS TERMINATION PROBLEMS 

The Circuit on the Appl eTalk Netwo r k Cable 

NOTE: For the following expl anations , many of the terms 
and concepts have been simpl ified . 

The network cable is made up o f two message signal wires 
wrapped i n a metal shield , which is then wrapped in 
electric insulatio n (shown below) . 

Message 
Signal Win:~ 

Third pin 
is not connected 

NETWORK 
CABLE 

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 negati ve voltage levels of the s ignal can happen up to 
230 . 4 t housand 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 o n to 
the message signal wires of t he network cable . The 
transforme rs in the other node ' s connection boxes a llow 
them to read the message signal from the bus. 

The message signal is put o n 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 elec.tric current is often thought of as flowing from 
negative to posit ive, we will call the negative wire the 
source wire and the positive wire the return wire . 
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When the voltages change, the direction of current will 
change, thus the role of the wires alternate. However, at 
any given instant during a tran s mission, one wire will be 
the source and one the return. 

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

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

Ill 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) • 

• CONNECTOR BOX 
WITH CABLE IN 
BOTH SOCKETS 

• 

Macintosh Office Troubleshooting 

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

The e nd nodes will have a c able plugged in to only one 
socket . Each connection box is designed so that if a 
socket is empty , a s witc h inside the box connects the 
s ignal wire s from the other socket to a te r minating 
resistor . The message signal current in the sou rce 
wire flows through the terminating resi stor back to 
the return wire completing the circuit (shown below) . 

• 

Maci ntosh Otf i ce Troubleshooting 

CONNECTOR BOX 
WITH AN 

EMPTY SOCKET 
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The App leTalk Ne two rk Bu s c i rcu it i s lik e t h e c irc u i t in a 
f l ashlig ht. 

FLASHLIGHT CIRCUIT 
WITH ONE BULB 

NEGATIVE 
TERMINAL 

POSITIVE 
TERMINAL 

Source 

Return 

FLASHLIGHT CIRCUIT 
WITH TWO BULBS 

NEGATIVE 
TERMINAL 

POSITIVE 
TERMINAL 

Source 

Return 

The cu r re n t f r om the source (negative) wire flows through 
something called a load (a bulb for the flashl i ght and a 
te r minating resistor for the AppleTa l k bus) to the return 
(positive) wire . In the flashligh t example above, two bulbs 
are shown t o demonstrate that the current can be split at 
its sou r ce t o travel through two loads and arrive at the 
same return point . 
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In the App l eTalk bus examp l e be l o w the same t hi ng occurs . 
The only d i fference is that the current is goi ng through two 
termina t ing resistors ins t ead of two bulbs . In the 
flashlight the battery provides the power , while in the 
AppleTa l k bus the transmi t t i ng node provides the power in 
the form of the message s i g nal . 

APPLETALK CIRCUIT 

Connection 
Box 

Macintosh Office Troub l eshooting 

Connection 
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Impe d a nce o n the AppleTalk Network Cable 

For the message signal c urre nt t o flow smoothly and 
accura tely, the impedance (explained below) throug hout the 
network must be cons tant. 

Elec tric current is commonly compared to water flowing 
t hrough a pipe . Impeda nce is li ke the resistance that the 
wa ll s o f a pipe prese n t to flowing water . As l o ng as the 
circumference o f the pipe r ema ins the same , the i mpedance t o 
the fl o w of water is the same . 

·---
If at some point the pipe ' s circumference is made smaller , 
t he impedance to t he f l ow will increase at that poi n t a nd 
part of the water will be reflected back. 

----~lc-

1c..._ 

In a n AppleTalk ne two r k the message sig nal current fl o ws 
thro ugh t he source message wire the way wate r flows through 
the pipe . It is important t o a void changes in impedance 
si nce that can cause reflections of the message signal 
similar t o the reflections that occurred whe n the water 
e ncountered the narrower p i pe . 

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

The connection box with an empty socke t channe l s the message 
signal on the ne two r k cable ' s source wire through a 
terminating resistor to the r eturn wire . 

The terminating resistor provides the same amount of 
impedance as the network cabl e so there will be n o 
reflections of the message signal on the bus. 
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IJangling Cables 

It 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. 

4f-- DANGLING CABLE 

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

~ r .. __ - -c_ __. _ 
c-- ·-- ·--

-
The reflections would bounc e back along the source wire and 
mix with the original message signal (shown below) . This 
would look lik e two nodes trying to talk at the same time , 
and that would interfere with commu nicati o ns . 

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

to the 
RETURN WIRE 

so you get 
REFLECTIONS 

DANGLING CABLE 

Disconnected network cable plug 

To prevent reflections o f the message signal on the network , 
it is very important t o a l ways terminate the end s of the 
network cab l e into a connection box . 
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Circular Networks 

When a signal is transmitted onto the network cable by a 
node somewhere in the center of a bus , the source signa l 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 s ignal will flow thro ugh t erminating resistors 
t o the return wires to complete the circuit (shown below) . 

TTammll 
nodt 

PROPERLY TERMINATED BUS 

~~~« 
Connection Transformer Connect ion 

Box Box 
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It 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) . 

Transmit 
node 

CIRCULAR NETWORK 

This would look like two nodes trying t o talk at the same 
time, a nd that would interfere with communications. 
Therefore , it is very important to always terminate the e nds 
of the network cab le into connection boxes so that it does 
not form a closed loop . 
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