
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PRINTERS AND PRINTING PROBLEMS

Pros
» Easy to install
» Many to choose from
» When installed, they reside in the printer and are readily available
» Cartridge fonts load very quickly

Cons
* Very expensive
* You have to buy several cartridges to get all of the good fonts
» Hard to mix fonts in your document that reside on several cartridges

Soft fonts

Soft fonts are software-based fonts that reside on the computer, not on the printer.
Since these fonts aren’t printer-resident, they need to be downloaded or “sent down”
to the printer. This can be a very slow process. Additionally, soft fonts take up mem-
ory and disk space on the computer.

Pros
* Inexpensive and abundant. Many user- and special-interest groups have
extensive font collections that are shareware (free or almost free).
* Flexible. You can integrate many different fonts easily, and you can elimi-
nate fonts that you don’t want.

Cons
» The downloading process to the printer is very slow.
* Soft fonts occupy disk space and memory on the computer.
» Soft fonts are software that reside on the disk drive. They can become cor-
rupt very easily, which can cause severe printing problems and miscues.

Page Description Languages (PDLs)

When people want to effectively communicate with one another, they speak
in a manner that is easily understood. A failure to communicate would, of course,
result in a misunderstanding or other problems. When we create documents and
presentations on the computer and output them to the printer, these two pieces of
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hardware need to communicate. The languagé spoken here is commonly referred
to as a page description language or PDL.

Examples of PDLs are
e HPPCLS and HPPCL for Hewlett Packard printers
¢ Truetype and Quickdraw for Apple LaserWriter printers
» Adobe Postscript, an industry accepted standard language for the higher-
end laser printers

Adobe Postscript

The Adobe Postscript PDL has become the de facto standard for page languages
in the desktop publishing world. High-quality printers come standard with Post-
script. Postscript is also a very popular option that most manufacturers offer as an
upgrade for non-Postscript models. It’s an expensive but worthwhile option if you
can afford it.

Postscript supports scalable fonts that result in improved output. However, the
real beauty of Postscript is that it can be used on many different computer systems
and laser printers. This is especially handy when different platforms need to be com-
patible and work with one another’s text and graphics. Postscript provides the com-
mon ground needed to bring everybody together.

Summary

In this section we have reviewed how to properly select and evaluate the vari-
ous laser printers in the marketplace. Fonts and page description languages were
discussed as well. The next section covers several printer interfaces, such as RS-
232 and Centronics, as well as important configuration information.

Laser Printer Interfaces and Configurations

In the previous section we talked about PDLs that the computer and printer use
to talk to one another. To take that discussion one step further, these devices can-
not talk unless there is some physical connection between them. This connection is
obtained through cables and a suitable interface on both the printer and computer.
Interfaces are the focus of this section.
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Printer interfaces can be broken down into two basic categories, serial and par-
allel. Let’s take a closer look at each of these.

Serial interfaces

The most common type of serial interface is RS-232, which is a communica-
tions standard promoted by the Electronic Industries Association (EIA). This stan-
dard defines a 25-pin cable and establishes the rule by which data is transmitted
serially. Most computers today have an RS-232 (serial) port. Many printers are also
RS-232-compatible as well. The problem is that RS-232 is a very loose standard.
Some manufacturers don’t follow the rules and only use 8 or 9 of the 25 pins, which
makes things pretty confusing for the layperson.

For instance, an IBM PC/XT uses a 25-pin connector, an IBM AT uses a 9-pin
connector, and an Apple Macintosh uses a round 8-pin connector. All of these com-
puters are RS-232 compatible, but they are still somewhat unique. Special port
adapters are sometimes required to attach standard RS-232 printers (which typi-
cally have either 9 or 25-pin connectors) to these machines.

Pros
« Although a little confusing, RS-232 is a well-defined standard that has been
around a long time. Many computer and printer manufacturers support this
standard.
» RS-232 cables are very easy to make.
Cons
» Getting over the initial confusion is a bit frustrating, and port adapters are
clumsy to work with.
* Cables generally should not exceed 50 feet.
* Serial data transmission is done one bit at a time, which is slow.

The common speed for serial data transmission between IBM PCs and com-
patibles and laser printers is approximately 9600 baud. Typical speeds between the
Apple Macintosh computers and laser printers is approximately 19,200 baud. Gen-
erally speaking, baud refers to the transmission speed of a communications chan-
nel. Baud rates are commonly used to represent bits per second. In a typical PC ser-
ial (asynchronous) data transmission, 10 bits are used to represent one character,
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such as the letter A. Roughly calculated 9600 baud would equal approximately 960
characters or bytes of data transmitted per second. It is necessary to match the baud
rate of the computer and the printer to ensure that data is transmitted properly.

Serial printing and the Macintosh

If you are attempting to attach a Hewlett Packard Laser Printer to your Macin-
tosh computer, you’ll need a special software and cable package called MacPrint
by Insight. This package is necessary because the Macintosh operating system
doesn’t directly support the HP printers. Specifically, the print drivers (also known
as resources) aren’t there. Mac Print is less than $125 and provides these drivers
and the special cable (25- to 8-pin) to connect the DB-25 HP serial port to the Din
8-pin Mac serial port. This package is easily installed. After you install MacPrint,
simply use the mouse pointer to pull down the Apple command menu (upper left),
go into the Chooser, and click on the icon that represents the printer you want to
use. The corresponding software (printer) drivers will be loaded for you. If you
don’t want to use MacPrint, you can always purchase the HP printer with the built-
in Appletalk interface.

If both your Mac and the printer have Appletalk interfaces, configuration is a
snap. You simply need the 8-pin round din cable (on both ends) and the appropri-
ate driver. Go into the Chooser, select the icon, and the Mac will do the rest.

Note that the appropriate print driver must be properly installed in the System
Folder for it to be recognized under the Chooser.

Centronics parallel printer interface

The most common printer interface in the PC world is the parallel interface,
which is frequently referred to as the Centronics interface. It is named after Cen-
tronics Corp., the company that developed it.

As the name implies, a parallel interface provides enough lines (wires) to trans-
mit 8 bits (1 byte) at once rather than one bit at a time like the serial interface. The
parallel interface is much faster than the serial interface, and it’s a lot easier to work
with. The parallel interface on the laser printer is a 36-pin connector: 16 pins are
data lines (8 bits each way), and several of the remaining lines are dedicated to
handshaking and control. Handshaking signals permit the computer and printer to
inform each other of their status and conditions.
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Figure 14-2. Cleaning the discharge rollers

Pros
» Widely accepted printer interface and very easy to work with.
 Very fast (8 bits at a time as opposed to 1 at a time).

Cons
* Most, but not all, of the manufacturers follow the rules for the parallel Cen-
tronics interface standard. This makes for an occasional incompatibility.
« Cables cannot usually exceed between 6 to 30 feet without some sort of line
booster.

It’s possible to purchase an adapter to connect a Centronics-type printer to a
Macintosh computer via the SCSI port on the Macintosh. Hewlett Packard is one of
several companies that makes this device (referred to as a Centronics-to-SCSI adapter).
The advantage is you can take an inexpensive parallel printer from the PC world
(that you might have lying around in a pile) and quickly and inexpensively adapt it
to work in Mac Land. Don’t forget you still need the corresponding print driver.
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SCSI Interface

The SCSI (Small Computer Systems Interface), is an ANSI standard interface.
This interface is very popular on the Macintosh as well as on the newer computers
coming out. It’s not really a printer or drive interface, it’s a systems or intelligent
interface. In fact, monitors, printers, hard drives, tape units, scanners, and practi-
cally anything can be designed to work around the SCSI interface.

SCSI is a versatile, high-speed parallel interface widely used in Macintosh com-
puters and some IBM PS/2 machines. The Macintosh implementation of SCSI uti-
lizes either 25 or 50 pins, depending on the device attached and its cabling scheme.
Fortunately, all Macs, from the Mac Plus on up, come standard with a DB-25 SCSI
port. There are several excellent printers on the market today that support SCSI,
such as the high-end Apple LaserWriters. I anticipate that SCSI will gain wider
acceptance in the overall PC market within the next 18 months.

Summary

In this section we’ve covered the various configuration considerations that you
should know when dealing with laser printers. We also took a look at the various
printer interfaces that are available. Some printers still only come with one inter-
face (serial or parallel). Other printers, such as HP and Canon, give you two inter-
faces (serial and parallel), and an optional third interface such as Appletalk. Other
manufacturers, like Texas Instruments and QMS, give you all three or multiple inter-
faces. This allows both your PCs and Macs to talk to the same printer without the
need for a network. I believe that the multiple interface (3+) laser printers are the
way to go if you have different types of computers (Mac, IBM, and so on) all over
the place and if you can afford it. If you only have Macs, get an Apple LaserWriter
or compatible with an Appletalk interface.

ImageWriters and Other Dot Matrix Printers

e Can I use the same cable to attach both a standard ImageWriter

printer or an ImageWriter II to my Macintosh Icx?
A. No, you can’t. The original ImageWriter and 15-inch ImageWriter use a DB-
25 connector. The ImageWriter II, II-L, and II-LQ use the DIN 8 connector, which
is the same connector found on the back of any Mac from the Plus on up. There-
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fore, the cables required to attach a standard ImageWriter and an ImageWriter II
will be different.

o What resolution and print speed does an ImageWriter II support?
A. An ImageWriter II supports three different levels of print quality: near-let-
ter-quality (NLQ), standard, and draft print. NLQ is the highest quality print sup-
ported. While in this mode the ImageWriter II can produce output at a rate of 45
characters per second (cps). The second mode supported by the ImageWriter II is
called standard print. In this mode the ImageWriter can generate output of average
quality at a rate of 180 cps. The last mode supported is draft mode. This mode is
the fastest of the three modes at 250 cps. However, the quality of the print is the
lowest. Draft mode is commonly used when you need a “quick and dirty” printout
as opposed to something that is correspondence quality.

e Can my ImageWriter II support color printing? If so, how can this
be accomplished?
A. The ImageWriter II can support color printing provided that you have a color
ribbon installed and a software package that can support color printing.

Qo How many colors can the ImageWriter II support in color printing
mode?

A. The ImageWriter can support printing in seven colors. Actually it’s six col-
ors plus black.

e Every time I try to print a document of over 20 pages on my
ImageWriter printer, my Mac hangs up until the print job is near completion.
Is there anyway that I can free up my Mac so I can work while the document
is printing ?

A. Yes, Apple sells an inexpensive 32K memory option card for the ImageWriter.
The memory on this card allows your printer to hold a document up to approxi-
mately 20 pages long, which frees up your Mac to print extra-long documents.
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o Does the ImageWriter II family of printers have a built-in diagnostic
routine that the user can perform? If so, how can this be accomplished and
when should it be performed?

A. Yes, the ImageWriter II has a built-in diagnostic. You should run it when-
ever you set up an ImageWriter for the first time or when you suspect that there
might be a problem. I also run it every time I install a color ribbon to test the vari-
ous colors.

To execute this test, you must perform the following steps:

Make sure the printer is off.

Hold down the form feed button while you turn on the printer.
Immediately release the form feed button.

The test printout will begin and continue until you turn off the printer. I
always run this test for at least 60 seconds.

5. Turn off the printer when you are finished.

bl o e

o What exactly is printed on the test printout page, and how does this
help me?

A. Several important things are printed on the test printout. First, the ROM revi-
sion and dip switch settings are displayed, and then the actual character set is gen-
erated. The repeated printing of the character set is well worth examining closely.
It’s important for you to make sure that all of the characters are complete and well
formed. In addition, it’s important to examine the spacing between the characters
and lines to make sure that the characters are of equally dark print (no light spots).
This test also can be used to tell you quickly if the problem is really with the printer.
Chances are if this test comes out OK, your printer is probably alright and you may
have either a cable problem or some other problem with your Mac (such as Chooser
not being set and so on).

Qo If my characters aren’t well formed or if I have light print on my
ImageWriter, what should I check first?

A. As a rule of thumb for any dot matrix printer, the first thing you should
always check in this situation is the ribbon. The ribbon shouldn’t be loose, and it
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should be positioned between the paper and ribbon guides. Also, make sure that
your paper is straight and that your ribbon isn’t old or dried out. Another good idea
is to inspect the print head for debris or signs of head damage.

o Do you recommend doing a screen print as a quasi-diagnostic test?
If so, how is this accomplished?

A. The screen dump or print is a very useful tool to verify that the ImageWriter,
Macintosh Chooser settings, and cable configuration are all good and working as a
team. If one of these players isn’t working, the screen print won’t happen.

To perform a screen print you must

1. Make sure ImageWriter is on and the cables are properly connected.

2. Depress the <Caps Lock> key into its on position.

3. Depress and hold down the <Command> and <Shift> keys. While these
keys are being held down, type the number 4.

4. If the ImageWriter configuration is correct, then the contents of your screen
will be displayed.

If the test doesn’t execute, repeat the test. It’s possible you didn’t hold down
the proper keys. If that still doesn’t work, verify the following:

1. Make sure that the printer cable is securely attached to the Mac and the
printer.

2. Verify that you’ve select the correct printer driver (resource) in the Chooser.
For instance, if you have an ImageWriter attached, it would not be accept-
able to choose the LaserWriter print driver. Make sure that the appropriate
icon is selected and that you’ve chosen the appropriate port. The appro-
priate port would be the port that your printer is plugged into. Your choices
are the modem port or the printer port.

3. Verify that the AppleTalk active/inactive setting is set to inactive.

4. Repeat the test again.
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e What are the standard dip switch settings for the ImageWriter I1
printer, and what would that configuration be?
A. The dip switch settings for a default or standard configuration are:

Switch 1 (SW1) 1 2 3 4 5 6 7 8
Ooff Off Off Off Off On Ooff Off

Switch 2 (SW2) 1 2 3 4
On On  Off Off

These settings configure your ImageWriter II to the following:

» American character set

* No line feed on carriage return
* 9600 baud transmission speed
* 11-inch forms

« Disable perforation skip

* 12 cpi (characters per inch)

» DTR serial handshake

» No option cards installed

o Recently we had a bad electrical storm. The surge suppressor that
my ImageWriter was plugged into was damaged. I replaced the surge sup-
pressor. However, my ImageWriter still refuses to come on. Where do I begin
to look for a solution to my problem?

A. The first thing that you should do is try another wall outlet, or test the one
you are plugged into. It’s possible that the circuit breaker for that outlet tripped dur-
ing the storm. If the breaker is OK,, then try another power cord. If that doesn’t work,
the problem is most likely on your ImageWriter drive PCB board.

The drive PCB board is located on the bottom of the ImageWriter. This mod-
ule contains the power supply, print head and motor circuitry. It’s protected by two
fuses. Fuse 1 has an electrical current rating of 1 amp. Fuse 2 is rated at 5 amps.
It’s possible that one or even both of these fuses took a shot. You’ll need to per-
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form a fuse continuity test on them with your voltmeter. However, it’s been my
experience that if these fuses took a hit, you have a 50/50 chance that this board
will work when you replace the fuses. The third thing that could have been dam-
aged is the 120-volt AC transformer, which is also mounted on the drive PCB
board. This transformer converts the incoming 110/115 AC line current into 28
volts DC that the ImageWriter uses. If you have a decent knowledge of electron-
ics, transformer replacement is simple. However, it’s much easier (and more expen-
sive) to exchange your dead drive PCB for a rebuilt one or send the dead one out
to a board repair shop.

Q’ What preventive maintenance should I do on my ImageWriter printer?

A. You should always keep your printer clean and free of loose debris by rou-
tinely vacuuming or blowing it out with a can of air. If debris and grease start to
build up on the moving parts, it may be necessary to clean and lubricate the printer.
Only use nonconductive cleaning solvents inside the printer. If you have to lubri-
cate the printer, go easy on the application of the lubricant. I always use a silicon-
based lubricant or a lithium-based grease. It’s also a good idea to clean any con-
tacts that look corroded and to reseat any cables that may have wiggled loose.

e My print head is misfiring and causing very erratic print quality.
Can I fix or rebuild the print head, or should I purchase a brand new one?
A.Unless you’re very, very experienced at print head repair, I wouldn’t attempt
it. There are many tiny wires inside the print head that must be properly placed. It
really isn’t worth your while to try this on your own. However, several companies
specialize in print head repair at less than one half the price of a new one with a full
warranty. One of the best companies is Impact Print Heads, located in Texas. Often
I can get a rebuilt print head from them faster than I can get a new one from my
local Apple dealer. I also get it much cheaper. If you're really in a pinch, you should
buy the new print head if the dealer has it. But if you aren’t in a big hurry, go for
the rebuilt print head and save some money. Before you replace your print head, try
cleaning it with isopropyl alcohol and a fine, clean cloth.
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Qo What’s your opinion of using inexpensive re-inked printer ribbons?

A. I’ve seen very few re-inked printer ribbons that I would consider as even
close to the same overall quality as new ribbons. New ribbons give you crisp, fresh
characters and last a fairly long time. Most re-inks are OK for a little while, but then
the quality really drops off. You get what you pay for.

o What’s the function of the main PCB board in my ImageWriter
printer? What are the symptoms if this module fails?

A. The ImageWriter main PCB board is essentially the brain of the printer. This
board receives and interprets all data coming from the computer and processes it.
In addition, it provides the drive PCB with control signals. This board also moni-
tors all of the dip switches, sensors and ribbon type, home switch, and cover open
switches. Finally, the main PCB synchronizes the printing process. If this board was
to fail outright, the printer usually powers on but doesn’t pass the self test.

e What are the most common problems that users experience when
working with the Apple ImageWriter printers ?

A. It’s my experience that most problems with printers in general are caused
by user error or oversight. Examples would be improper cabling or configuration,
wrong dip switch settings, loose ribbon, incorrect control panel settings, no paper,
not plugged in, or wrong print mode.

However, the ImageWriter does have two very common failures:

1 Worn out print heads. When the print head becomes worn out or defective,
the print quality decreases rapidly. Common output problems are no print,
half printed characters, gibberish, or light print. It’s usually necessary to
replace the print head or have it rebuilt. However, it isn’t a bad idea to try
cleaning the print head first. Make sure the print head is lined up properly
when you replace it. Take your time, and don’t force it.

2. Loose ribbon wire. When the ribbon wire becomes loose, the quality of the

print will sporadically go from light to dark. The ribbon wire actuates or
moves the gear down the ribbon assembly. When the ribbon wire is loose,
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it tends to slip, which prevents the ribbon cartridge from advancing. It’s
important to make sure that your cables aren’t loose.

LaserWriter Troubleshooting

e I recently purchased an Apple LaserWriter. I plan to connect it to
my Macintosh at home. What things do I need to consider in selecting an appro-
priate location?

A. First, it’s advisable to place your LaserWriter on a level surface. Second, the
room temperature should be between 50 and 90 degrees Fahrenheit, with a humid-
ity level between 20 and 80 percent. Third, there should be adequate room around
the laser printer for air to circulate fréely. Finally, your LaserWriter shouldn’t be
exposed to open flames, noxious fumes, or direct sunlight.

Qo Is it OK to move my Laser Writer around with the toner cartridge
installed?

A. It’s OK to move your LaserWriter very short distances without removing
the toner cartridge. However, if you plan to transport your LaserWriter, the toner
cartridge should be removed before transport.

o Is there any real difference between an HP series II or III Laserjet
printer and the Apple LaserWriter IINT? Which is better ?

A. Both the HP and LaserWriter II are built around the same Canon engine
design. Internally, many of the components are identical. However, there are some
subtle cosmetic differences. The Apple LaserWriter IINT comes standard with Post-
script version 47, the HP does not. Therefore, the main interface board is different
in these machines. To answer the second part of your question, it’s very difficult to
say which is better without knowing your budget or needs. What’s best for you is
what works for you. I happen to like them both. If I were looking for a decent, eco-
nomical laser printer, I would go with the HP III with the third-party Mac Print
package. If I wanted to do some decent graphics work, I would go with the Apple
LaserWriter. It’s really a matter of choice and application.
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Qo Are laser printers easy for the average user to service ?

A. No. Laser printers are very complex pieces of equipment. There are many
screws, wires, modules and other pieces that must be replaced exactly as they were
removed. In addition, to perform many of the service tests, you have to be properly
trained because there are areas inside the laser printer where a high-voltage hazard
exists. However, there are some routine procedures that you can perform.

Qo What routine procedures? And is it worth it, or should I just take
my laser printer to the dealer for all of my service needs?

A. The laser printer is very heavy. It would be unwise (from a hernia stand-
point) to lug the beast down to the dealer for T.L.C. It’s also very expensive to have
the dealer come to your site. The average user should have no problem performing
routine preventative maintenance (PM) procedures. These procedures are very
important and are frequently overlooked.

PM is useful for preventing problems before they happen. If more people would
take better care of their laser printers, they would not have to worry so much about
the repair aspect. I know of several laser printers that have been running problem-
free for five or six years, with the only repair being basic PM. An ounce of pre-
vention is worth a pound of cure. There are six routine things that you can do to
prolong the life of your laser printer:

1. Replacing the toner cartridge when necessary. The toner cartridge is a very
important component of the laser printer. It does much more than hold toner.
It’s a key player in the image-formation and developing system of your laser
printer. Not only is toner stored inside the cartridge, but also there is a pho-
tosensitive drum, developing cylinder, cleaning blade, and a primary corona
grid. When a malfunction occurs in this unit, you may experience problems,
such as fuzzy lines, toner stains, thin vertical white lines or stripes, fuzzy
vertical lines, all black or all white sheets of paper, and very dark or light
print. To replace the toner cartridge you must

a. Turn the printer off, open the top cover and remove the old toner car-
tridge.
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b. Unpack the new cartridge from its box, then rock the cartridge from
side to side to evenly distribute the toner.

c. Install the new toner cartridge.

e. Remove the sealing tab and tape.

f. Close the top cover and then replace the cleaning pad.

il
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Figure 14-3. Cleaning the transfer wire corona

2. Cleaning the transfer corona wire when necessary. The transfer corona wire
is very thin piece of wire located inside the center area of the laser printer.
It’s almost transparent and is directly under a mesh of very thin crisscross
wires. The purpose of the transfer corona wire is to place an electrical charge
on the paper, which attracts the toner from the drum to the paper. When
there is a problem with the transfer corona, you may experience problems
such as light print, gray images, or thin lines or stripes. The normal solu-
tion to this problem is cleaning of the transfer corona wire. Occasionally
these wires break and must be replaced. To clean the transfer corona wire,
use the steps listed on the following page.
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a. Turn the unit off and open the top cover.

b. Locate the transfer corona wire and perform a visual inspection.

c. Gently clean the wire using a Q-tip and alcohol.

d. Inspect the area again, making sure you didn’t break the wire or leave
any debris.

If you’re still having problems after you clean the transfer corona wire, it’s pos-
sible that the problem is the primary cartridge corona wire located inside the toner
cartridge, or the toner cartridge itself.

3. Clean the primary cartridge corona wire. The primary corona wire, located
inside the toner cartridge, applies a uniform layer of negative electrical
charge across the photosensitive drum surface. This prepares the drum to
receive the laser beam. Where the laser beam strikes the drum, the nega-
tive charge is removed. The negatively charged toner then is attracted to
the areas on the drum hit by the laser and form the page image. The rea-
son they attract is that these areas are now more positive than the nega-
tively charged areas. Now the paper is more positively charged than the
drum areas. When the paper contacts the drum, the toner is attracted away
from the drum to the more positively charged paper (opposite charges
attract). This process transfers the image from the drum to the paper. When
the primary corona wire is dirty or defective, this process is affected. Often
the symptom are either vertical stripes, foggy stripes, or a completely black
image. To clean the primary corona wire you must

a. Turn the laser printer off and open the top cover.

b. Clean the cartridge wire by using the small cleaning tool that comes
with the printer. This tool fits into a groove on the cartridge. You sim-
ply have to slide it back and forth to clean the primary corona wire.

c. Replace the toner cartridge and close the top lid. If the cleaning doesn’t
clear up this problem, try another toner cartridge.

4. Clean the separation belt. The separation belt is located to the rear left of the
LaserWriter. It basically peels the left side of the paper away from the drum
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in the toner cartridge. This belt often becomes dirty, and stains frequently
appear on the paper. These stains are often irregular-shaped vertical lines. If
a proper cleaning does not remedy the stains, it’s possible that the rollers
inside the laser are dirty. If the rollers aren’t dirty, the problem is most likely
inside the toner cartridge. To clean the separation belt you must

a. Open the top cover and locate the separation belt.

b. Using a clean cotton swab dipped in alcohol, carefully clean the sep-
aration belt. If you visually see any other debris in the unit, it must be
wiped or vacuumed out.

. Replace the cleaning pad as necessary. Whenever you replace the toner
cartridge, it’s also a good idea to replace the fuser assembly cleaning pad
as well. The purpose of this felt pad is to clean the upper fuser pressure
roller. When the pad gets dirty, the upper roller passes contaminants to the
lower pressure roller, which then transfers streaks or lines to the paper. To
replace the cleaning pad you must

a. Turn the printer off and open the top cover.

b. Locate the top lid of the fuser assembly. It should be green in color.
¢. Open this lid and remove the old cleaning pad.

d. Install the new cleaning pad/felt

e. Close the fuser lid and top cover.

. Clean the interior of your laser printer. Obviously, a clean laser printer is
a happy laser printer. Unfortunately, loose toner and other debris build up
over time. Therefore, a thorough cleaning is necessary. I always clean out
my laser using a special 3M vacuum designed for laser printers. Since toner
is actually lighter than dust, it catches these particles using a micron filter.
Then I wipe down the inside using a fine, clean cloth with a little bit of
alcohol. I pay special attention to the transfer guides, transfer rollers, bot-
tom of the toner cartridge, and the feeder guide. I don’t use WD-40 or any
other lubricating sprays to grease up the printer. It’s not a good idea to
spray these things inside the laser printer. If you have a squeaky gear or
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something, you can apply a very small amount of lithium grease to that
area. That way you don’t have lubricant being shot all over the place.

Qo I keep getting paper jams and curls on my LaserWriter after I load
it with paper. What should 1 do ?

A. The first thing you should do is open the unit and clear any paper that is
obstructing the paper path, which is giving you the paper jam. The paper curls are
usually caused by the use of improper paper. The proper paper is 16- to 20-pound
bond (standard copier paper).

Qo I get frequent paper jams after continuous use. But when I open up
the Laser Writer, there are no jams to be found. If I turn off the unit for a half
hour or so, it works fine for several hours. What is going on here?

A. The main cause of the “paperless” jams is timing. Almost every stage of the
printing process is timed. The first thing you should check is the wiring from the
display to the DC controller module. Look very carefully for any loose wire con-
nections. If everything looks in order, then the likely culprit is the DC controller.
One of the functions of the DC controller is to command and monitor sensors to
report on a paper jam condition. The other suspect would include either the pickup
or delivery sensor that communicates with the DC controller. However, since your
problem went away after the unit was off for awhile, I believe that you have an
intermittent failure on the DC controller module. This module is apparently heat-
ing up and then cutting out.

o The Ready/Wait indicator on my LaserWriter doesn’t stop flash-
ing. I even waited for over an hour and it just kept flashing and refused to come
online. Could the problem be my cables or my Mac?

A. No. Unfortunately a Ready/Wait indicator that flashes for more than a few
minutes is stuck in an infinite loop. The most likely cause for this situation is a main
1/0 board failure. The main PCB is trying to communicate to the engine via the DC
controller, it’s getting hung up, and the light never stops flashing. One way of pos-
itively verifying this would be to check the green test LED on the back of the laser
unit. If it’s on, the main I/O board is your culprit.
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Qo I have an old LaserWriter printer. I need to know what all of the
status lights indicate. Sometimes they flash and other times they remain steady.
Why?

A. Below is a chart that explains the various status lights and their meanings
on an old LaserWriter:

Table 14-1.
Flashing Steady
Green Warming up Ready to print
Yellow The unit is getting ready Paper tray is empty
to print something.
Red N/A Paper jam alert
Test LED on back Bad news,
of LaserWriter main I/0O board

failure or other
serious problem

o The Ready/Wait indicator on my LaserWriter doesn’t stop flash-
ing. I even waited for over an hour and it just kept flashing and refused to come
online. Could the problem be my cables or my Mac?

A. No. Unfortunately a Ready/Wait indicator that flashes for more than a few
minutes is stuck in an infinite loop. The most likely cause for this situation is a main
I/O board failure. The main PCB is trying to communicate to the engine via the DC
controller, it’s getting hung up, and the light never stops flashing. One way of pos-
itively verifying this would be to check the green test LED on the back of the laser
unit. If it’s on, the main I/O board is your culprit.

o Is there an easier way for me to test the functionality of my Laser-

Writer IINT printer other than turning it off and on to generate the user test
page?

A. Yes. You can perform a very easy test called an engine test. The engine test

switch is located on the right side of the laser printer behind a small removeable panel.

The button itself is down a 4- or 5-inch hole. If you press this button, a test page is
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printed with “zebra stripes,” which is normal. Try to use something nonmetalic when
you push this button in such as the bottom of a Bic pen. On the older LaserWriters,
you’ll have to manually jump pins 1 and 2 on J-205 to perform this test.

Qo I did an engine test and the striped pages kept on printing and
wouldn’t stop. Now every time I turn my LaserWriter on, I get zebra stripes.
How do I make them stop?

A. When you perform the engine test, you only need to hold the button down
momentarily. If you have an older LaserWriter, you quickly short jumper pins 1 and
2. If for any reason you hold it down more than one or two seconds, the unit will
keep spewing pages until it runs out of paper, or until you turn it off. Now, if you’ve
turned off the printer and then turned it back on, and you still get the striped pages,
that would tell me that the button is stuck. Try working the button (off and on) sev-
eral times to unstick it.

Qo What are the symptoms of a bad engine in my laser printer?

A. A bad engine (sometimes called a motor) does one very simple thing: It rotates
the gears that drive the paper-feeding system. In addition, it rotates the gears used by
the drum. Most engine failures result in a paper jam condition. However, the engine
(motor) is pretty sturdy, and one of the last things that you can expect to go bad. Nor-
mally I only get motor-related paper jams when I’ve been working inside the Laser-
Writer and forget'to hook up the engine wire. (Also see paper jam questions.)

Qo How do you feel about refilled toner cartridges?

A. Idon’t like them for the simple reason that there is no free lunch. You can
get a refill or two out of a cartridge, but not much more. The refill/recharge com-
panies recycle hundreds of cartridges, and there is no way for you to know how
many times a particular cartridge has been around. The drum and other components
inside the cartridge have a limited life—why push it? The toner cartridge is one of
the most critical components in the image-formation process. Additionally, many
companies “drill and fill” the cartridges without replacing the drum and other worn
parts, which is just asking for trouble. The quality of the toner is another place that
some (not all) of these companies skimp. Do yourself a favor: Buy a new cartridge
and save yourself the potential headache.
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Qo I have a LaserWriter IINT. A replacement toner cartridge for this
model is more expensive than the cartridge for an HP Series III or Canon. Can
I use the Canon or HP III cartridge in my IINT?

A. Yes, it’ll work fine. In fact, I save a lot of money by doing this. Internally
these printers are almost identical and are based on the same Canon design. The
only real differences are in the main I/O board, front display, and some cosmetics.
Go for it!

o What’s a fuser assembly? Where is it located, and what does it do?
And how do I know when I have a problem with it?

A. The fuser assembly is an important module that basically consists of two
pressure rollers and a heating element (bulb). Using heat and pressure, this assem-
bly fuses, or affixes, the toner onto the paper. Think of it this way: The electrically
charged paper attracts the toner into specific patterns that form the image. The toner
is held in place, then the fuser unit applies heat and pressure to “melt” the toner,
thus making it permanent on the paper. The fuser unit also houses the thermistor
and thermoprotector sensors that regulate the temperature of the rollers. Without
the fusing stage, you would be able to wipe or smear the toner on the printed page.

The symptoms of a fuser problem are poor fixing (fusing) of the toner to the
paper, which would eventually lead to smearing. Additionally, when the fuser unit
becomes contaminated with dirt, it causes streaks and lines in the print. You can
always try replacing the fuser cleaning pad first. If that does not work, then the fuser
unit must come out.

To replace the fuser unit you must first locate the fuser unit. The fuser unit is
the module inside the printer that has a green top. It looks almost like a put-put golf
surface. The fuser unit is located toward the front of the laser unit and usually has
a high temperature warning. That’s a hint. Don’t attempt to remove this unit until
it has cooled down (about five minutes). Remove the screws holding this unit in
place as well as any wires attached to it. The unit can then be lifted out. You can
either install a new fuser unit or send yours out to be rebuilt. A quality rebuild job
involves a complete overhaul, rollers and all. There are many companies that pro-
vide this service inexpensively and provide a full warranty. Sunflower Repair Ser-
vices in Overland Park Kansas is excellent at fuser repair and as a laser printer parts
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source. Ask for Richard (the owner) and tell him Doug sent you. He may give you
a better deal.

o Is there any way for me actually to test the laser itself? Can the laser
be adjusted? When would the laser be adjusted ?

A. The laser can be both tested and adjusted. However, this should only be per-
formed by someone with a considerable amount of laser repair training. The adjust-
ments require a high-precision multimeter and a laser power tester, which are expen-
sive tools. I very rarely adjust the laser output. The only time I can recall doing it
was when I replaced a DC controller and afterwards my print was either too light
or too dark, and the print density adjustment had no effect. But this was a very rare
case. Please keep in mind this adjustment requires extreme precision, and you must
have the technical specs on the laser printer to properly test and adjust the laser.
You shouldn’t attempt to guess at it.

Qo Can you recommend a specific troubleshooting methodology for me
to approach general Macintosh-related printing problems?

A. 1 use the following procedures to troubleshoot printing problems:

First, I rule out the obvious. I verify that the printer-to-Mac configuration is
good, and I also ask questions: Is the printer plugged in? Is the Mac plugged in? Do
I have a good cable going from the Mac to the printer? If I have installed a new
cable, I make sure that it really is a printer cable. Does the printer have paper? If
the printer is a dot matrix, I make sure it has a good ribbon. With laser printers, I
make sure that the toner cartridge is good.

Second, I ascertain whether or not the laser printer has power going to it. I ask
more questions: Is the laser printer the only thing plugged into this outlet? If not do
the other devices work? If all devices are out, I go for the fusebox in my basement.
If the laser is the only device in this outlet, I’ll plug something else into the outlet
to make sure the outlet is dead. If my voltmeter is handy, I’ll use that instead.

Third is software. I always check the version of the operating system. I always
have bizarre printing problems with two versions, especially on my network: Sys-
tem 6.0.7 and any version prior to 6.0.5 (6.0.4 and earlier). My personal favorites
are 6.0.5 for older Macs and 7.x for the newer ones (make sure you get System 7
tuned up and any new patches for it). When in doubt, I reload the operating system.
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You would be surprised how many different types of problems this clears up. The
operating system can become easily corrupted. The same thing goes for fonts, CDEVs,
DAs, and INITs. When in doubt, I reload them all from scratch. I have had numer-
ous run-ins with corrupt fonts and print drivers. In one case on a Mac IIfx, I kept get-
ting a math coprocessor error and I couldn’t print with that font. This was the dead
give away. Another good question to ask yourself is, Does this only happen in one
particular application program? If so, perhaps you should reload that package.

Fourth, I make sure that the Chooser is set correctly and that AppleTalk is set
to inactive (unless you’re on a network).

Fifth, I look at the hardware. I will immediately load a special diagnostic pro-
gram called Mac Ekg to test all of the hardware on my Mac. If this checks out, then
I am 99.9% sure that the problem is with the printer itself.

Qo How often does the printer port go out on the Mac? If it does go out,
is it easy to repair?

A. There are two ways to print on the Macintosh. The first is via SCSI port,
which requires that you have a printer with a SCSI interface. The second is via the
8-pin DIN port, which is RS-232, There are actually two of these ports on most
Macs (one is Printer, one is modem). These ports are not very high failure items.
The main cause of failure is plugging devices into the Mac while it is on. The SCSI
port on all Macs newer than the SE-30 have the SCSI port fused with a 1-amp pico
fuse. I use 125-volt, 1-amp. Since the fuse blows on current, the voltage rating is
not that important. It’s designed to protect the port. This fuse does not look like a
normal glass fuse that you probably are used to. A fuse is always designated on the
motherboard with an F (for example, F2 is fuse 2). To test the fuse, you need to per-
form a continuity test using a voltmeter. When replacing the fuse you must be care-
ful. While the fuse costs about 50 cents, the motherboard is very expensive and very
easy to damage with a soldering iron (which you need to properly replace the fuse).
When this fuse blows, it will take out all external SCSI devices attached to that
Mac. These fuses normally are not available at Radio Shack, so try an electronics
shop. The manufacturer is a company called Little Fuse Company.

The two 8-pin DIN RS-232 ports are not fused. Therefore, if you get a bad short,
you will damage the chip that controls the serial functions. The chip that performs
these functions in most Macs is called the SCC, or Serial Communications Con-
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troller. The SCC is usually a Zilog 8530 or equivalent and supports both RS-232
and 422 communications. Mac Ekg performs a complete diagnostic on this chip.
The most common thing that happens with these ports is that people always seem
to try to force the cable into the hole, which screws up the connector. Sometimes
the connector becomes loose and needs to be soldered. Other times the connector
needs to be replaced. You can get these connectors for $1 or $2 at any decent elec-
tronics store.

e Can either my modem or printer port be used for printing?
A.Yes, both of these ports are RS-232 or 422 serial ports that are tied into the
same SCC circuit. Either one can be used for printing provided that your Chooser
settings match the port you want to use.

o Which of the two 8-pin serial ports has a higher priority? Where
should I connect my printer for best results?

A. The printer port (channel A or 1) has a slightly higher priority than the modem
port (channel B or 2). Keep in mind that both ports have the same pin out (signal
assignments) and are tied into the same circuit, so it really does not matter which
one your printer is attached to (unless you’re on a network).
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CHAPTER 15

Preventive Maintenance
and Warranty Service

In this chapter, we’ll discuss the steps you need to take to ensure the proper oper-
ation and longevity of your Macintosh computer. The key to keeping your Mac
happy and healthy is simple enough: preventive maintenance. We’ll look at the pro-
cedures involved in a good maintenance program and how often they should be
performed. We'll also look at the pros and cons of the Apple Limited Warranty as
well as AppleCare—Apple’s extended warranty program (service contract). In many
cases, service contracts can save you the expense and aggravation of trying to repair
serious problems that may occur with the more advanced Macs, such as the Quadra
and PowerBook families. Should you get one when you purchase your Macintosh?
And what do these service contracts cover?

Implementing a Smart Preventive Maintenance Program
Preventive maintenance takes effort, but it’s by far the best way to reduce costly
failures and data loss, and ultimately to extend the life of your Macintosh computer.
A large number of computers brought in for service end up being repaired by sim-
ply performing some routine preventive maintenance. Maybe the circuit boards
needed cleaning or the socketed chips reseating. This is obviously terrific for the
service company owner or technician who charges you $40, $50, or $100 per hour
even more to perform the repair. With a smart preventive maintenance program,
however, you can save this money as well as a trip to the service center.
Developing and implementing a preventive maintenance program is important
to everyone who uses or is responsible for Macintosh and other computer systems.
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Among the key issues you need to consider when developing t1'1i8 program are:

1. Frequency of preventive maintenance procedures
2. House cleaning
3. Dealing with corrosion

The following sections detail each of these considerations.

Frequency of preventive maintenance procedures

This largely depends on your computer operating environment. Each environ-
ment is going to be different. If your Mac is located in a dirty or dusty environ-
ment, such as a construction site or a basement, you may need to clean the unit at
least two or three times per year. In most clean office environments, you’ll need to
clean your computer only once every 12 to 18 months. It’s a well-known fact that
computers in a typical office full of nonsmokers require less frequent preventive
maintenance procedures than their counterparts in an office full of people who
smoke. Machines that are vertically placed on the floor tend to pick up carpet and
dust balls more than machines that are placed on your desk in the traditional hori-
zontal position. Remember this simple, common sense rule: If you open a com-
puter system and discover enough dirt inside to plant corn, you need to increase
the frequency of your cleanings.

House cleaning

The most important part of an effective preventive maintenance program is a
routine and thorough cleaning of your whole computer system. Dirt and debris, for
example, can build up on the internal components of your Macintosh, which can
lead to several problems. The dirt and debris may act as insulators and prevent
proper system cooling, which can shorten the life expectancy of your computer.
Excessive heat build-up also can impact the thermal expansion and contraction of
the metal inside the machine, which can lead, for example, to cracked solder joints.

Another factor to consider is that the dirt and debris can be conductive and corro-
sive. The conductive particles can easily cause a short or partial short to occur on an
electronic component (such as a chip or capacitor). The particles with corrosive ele-
ments can cause electrical contacts to tarnish, resulting in bad electrical connections.
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Dealing with corrosion

The three components most affected by corrosion are socketed chip legs, expan-
sion board contacts, and cable connections.

The main reason I discourage cigarette smoking around a computer is that the
smoke particles have chemical properties that are both conductive and corrosive.
Even worse, these smoke particles can accumulate on the read/write heads inside
your floppy disk drive or on the surface of your diskette media. This situation can
result in permanent data loss.

Macintosh floppy disk drives have high failure rates because they don’t have
dust covers to prevent dirt and debris from entering and quickly accumulating inside
the drives. This is one hole you should plug before it becomes a problem. Previ-
ously I suggested something as simple as covering this hole with either a 3M Post-
Itor a 3 x § index card and a piece of tape.

The other main entry points for debris are the cooling vents. Dirt and debris
literally get sucked into the unit. You shouldn’t attempt to block these cooling vents
because it would cause the unit to overheat and possibly shut down.

Cleaning Tools and Supplies

To properly perform a general cleaning on your Macintosh and all of its inter-
nal components, you must have certain basic tools and supplies. At a minimum,
you need to have the following:

* Tools to open up the Macintosh unit. (Be careful!)

¢ Canned air or a small air compressor. (Please, no TF fluorocarbon-based
products that can harm the ozone layer.)

+ A small cleaning brush (preferably with the bristles made of an antistatic
or static-reduced material).

« A nonconductive, nonresidue cleaning solution for circuit boards (for exam-
ple, Blue Shower, Tech Spray, contact cleaner, or TV tuner cleaner).

* Isopropyl alcohol and lint-free, foam-tipped cleaning swabs (for those hard
to reach places).

 An antistatic wrist strap (so you don’t kill any electronic components with
static electricity).
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* A box of Gold-wipes distributed by Mactronics. (Gold-wipes, by the way,
are excellent for cleaning contacts on any gold, tin, silver, and other metal-
lic contacts that can be found on expansion boards, especially SIMMs.)

To properly clean and lubricate the floppy disk drives, you need the following:

* A 3M, Trackmate, or other nonabrasive 3.5-inch floppy disk drive head
cleaning kit.

* A small bottle or can of high-grade, nonclogging lubricant with a pin-point
applicator (silicon-, lithium-, or Teflon-based).

* Clean rags or tech wipes to mop up any excess lubricant or grime.

Another item you may want to consider is a small vacuum cleaner with an anti-
static nozzle tip. If you plan to clean computers and laser printers, you should con-
sider getting a vacuum cleaner with a micron particle filter (like the 3M model). Toner
and smaller dust particles are difficult for traditional vacuum cleaners to contain.

Some people prefer to use a vacuum cleaner rather than the canned air for clean-
ing out equipment, but canned air is superior for directing concentrated blasts in
small areas. The vacuum cleaner is more useful when you don’t want to remove
the main logic board completely from the system unit. You can use the vacuum
cleaner to suck out the debris rather than blast it on other components, which occa-
sionally happens when you use canned air. For service calls in the field, canned air
is much easier to pack in a tool kit than most of the portable vacuum cleaners on
the market.

A new trend in the market is the sale of so-called computer-grade air to con-
sumers. There really is no such thing as computer-grade air—it’s just a gimmick.
Think about it: The air that circulates through your computer is regular air. You can
use regular air to clean the machine, as long as it’s moisture and residue free. There
is nothing wrong with using a small air compressor like the Black and Decker Power
Pump to blast the dust out. You can also inflate your car tires with it. Another inter-
esting thing to consider is rechargeable air cans that you can refill with the air com-
pressor. Many mail-order companies sell these cans. When ordering this product,
make sure that it has some sort of particle filter and a moisture trap.

When purchasing a vacuum cleaner for computer maintenance, make sure that
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the tip is made of an ESD-safe (antistatic) material and that the motor has a low
EMI (electromagnetic) rating. Remember, ESD can kill or damage electronic cir-
cuits. EMI and other magnetic fields can wreak havoc on disk drive media, which
have magnetic properties. Older home and Dustbuster-type vacuums can be sources
of these problems and should be avoided. Under no circumstances should you ever
reverse the thrust on a wet/dry vacuum to blast out the computer. You may end up
blasting all kinds of nasty things out of the wet/dry into your computer.

If you suffer from allergies triggered by dirt and dust, then cleaning debris out
of your computer might cause some discomfort. As a fellow allergy sufferer, I sym-
pathize with you. Don’t clean your computer in your office. Go to somebody else’s
office, have a friend blast it out for you (you can blame them later for the mess),
or take the machine outside where it’s not so confined. Another thing to keep in
mind is that if you blast out the debris in the same confined office space where the
computer resides, there is a good chance that the same junk will get sucked back
into the machine sooner or later.

To do a more effective job of removing the dirt with either canned air or a vac-
uum, you should first use a small antistatic cleaning brush to go over the dirty sur-
faces. This loosens the debris and makes it easier to remove. Lint-free, foam-tipped
cleaning swabs are excellent for getting to the hard-to-reach places inside the floppy
disk drives. You can also use swabs for scrubbing electrical contacts and connec-
tors. I like the lint-free, foam-tipped swabs better than cotton-tip swabs (Q-tips)
because they seldom leave any residue. Q-tips tend to leave cotton fuzz everywhere,
which isn’t good. Foam-tipped swabs are more expensive than Q-tips, and you pur-
chase them at any electronics supply store.

Cleaning Procedures

Before you disassemble and clean any Mac, you should first visually inspect
the unit for visible external damage. Then power up the Mac and make notes on
any obvious problems that may exist.

Run the Mac Ekg diagnostic program to locate any latent problems that might
be hiding in the Mac. I always like to know what I am getting myself into. If you
service computers for a living, you must be very careful when working on other
people’s machines. Some users may experience a temporary memory loss when
you locate a problem other than the one they called you in to fix. They could then
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point the finger and say, You broke it. In a court of law they would win. That’s why
I always run Mac Ekg before I open the machine, review the results with the cus-
tomer, and then make the customer sign off that any condition I found was actu-
ally there before I started. Better safe than sorry.

To properly clean your system, first disassemble most of it. You can take out
every single piece or just go down to the main logic board; either way is accept-
able. It depends on how much time you have and which Mac you are working on.
I usually remove every single piece except the main logic board, unless I am work-
ing on one of the compact Macs, such as the Mac Plus, or a Mac SE. You have to
remove the logic board in these models to get at everything. I still remove every
piece (boards and disk drives), except the picture tube. I don’t like opening the
Macintosh Portable. The Portables can be a real nightmare to get back together
again. In any case, please be certain that you heed all the static and safety issues
outlined in Chapter 3 of this book.

Cleaning Circuit Boards, Connectors, and Contacts

After you remove the circuit boards, you clean them using canned air or a vac-
uum, nonconductive cleaning solution, Gold-wipes or foam-tipped swabs, and an
antistatic brush.

First, loosen the debris on the board in and around contacts and connectors with
the small brush. Second, remove the debris with the vacuum or by blasting it with
the canned air. Third, clean the contacts and connectors, which promotes reliable
connections between boards and other devices. On the main logic board you’ll want
to remove the SIMMs, inspect them (for bent pins), and clean the sockets thor-
oughly. Then clean the contacts on the bottom of each SIMM with Gold-wipes or
swabs and cleaner.

The fourth step in the cleaning procedure is to inspect and clean all of the con-
nectors on the logic board, especially the power supply connector. You can also spray
the contact pins on any cards you may have had installed in the expansion slots (if
your particular Mac has slots). Be careful not to bend any of the pins on the card
connector. Try to handle the boards by their outer edges. Your skin secretes oil that
can be left in the form of a fingerprint on the chips. These oils can contribute to a
condition known as galvanic corrosion. Handle the chips as little as possible.

Finally, clean the ends of all of the cables and other connectors inside your
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computer. Don’t forget the connectors on the floppy and hard disk drives. Hard
disk drives are sealed units that you should not open. Therefore, limit your clean-
ing job to the small circuit board and connectors.

In the old days technicians used pencil erasers to clean contacts on edge con-
nectors such as those found on SIMMs. This is no longer recommended because
the eraser removes some of the metal on the contact. If you do this too much, you
can remove the contact completely. Use Gold-wipes or swabs with contact cleaner
instead.

Reseating Socketed Chips

Chip walking is the process by which chips that are installed in a socket work
themselves loose. When chips walk they no longer make proper contact with the
rest of the computers circuitry, and this can cause immediate or intermittent failures
on your machine. To correct this situation, you must locate all of the socketed chips
and ensure that they are properly reseated. This a very simple and key procedure in
preventive maintenance. Fortunately the newer Macs use very few socketed inte-
grated circuits (chips), which gives them an edge on reliability. The older machines,
such as the Mac Plus and Mac SE, are very prone to this condition, however.

To properly reseat your chips, you must do the following:

1. Locate all of the socketed chips in your machine.

2. Make sure that you observe all safety and static precautions.

3. Take a clean, lint-free (preferably antistatic) cloth and cover your index
and middle fingers with it. This reduces the possibility of galvanic corro-
sion.

4. Go from socketed chip to socketed chip and gently push the chip back into
its socket. You may not feel some of the chips move at all (which is fine),
while you may feel others drop back into the socket. Under no circum-
stances should you use the palm of your hand and body weight to mash
the chips down. You may exert too much force on the board and crack it
(which is extremely hard, if not impossible, to fix).
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Warranties and Service Contracts

Your Macintosh was designed to be a reliable, high-performance computing
machine. After all, nobody would purchase a Mac if it failed all the time. Over the
years, however, Apple computers have had their share of problems. Older Macs,
such as the Mac 128K, 512K, 512KE, and the Mac Plus, were often plagued with
numerous problems: no cooling fans, the power supplies were underrated, some
components were very marginal, and other serious design flaws. That’s why you
only got a 90-day limited warranty back then. Today, however, all Macs come with
a one-year carry-in warranty. Apple still has its problems with Macintosh comput-
ers problems such as recalled batches of SIMMs, flaky hard disk drives, and some
very bad PowerBook 100 batteries—but Apple has gotten much better in the area
of customer service. For instance, a colleague of mine purchased a PowerBook 170
that developed a problem the first month he had the machine. He called Apple
immediately, reported the problem, and within 48 hours had a new PowerBook
replacement.

This example brings up an important point to remember: If your machine is
broken and still under warranty, do not attempt to fix it yourself. Take it straight to
an authorized Apple service provider and make an immediate warranty claim. It’s
best to take it back to the dealer you purchased it from. If that isn’t an option, go
to the nearest authorized Apple service provider in your area. If you aren’t sure of
your nearest dealer, call Apple directly at (408) 996-1010 and they’ll help you.
Make sure you take all of your receipts and paperwork with you.

What the Apple warranty covers

Every product that has the Apple logo is covered by a limited warranty against
defects in workmanship. The warranty begins on the day of initial retail purchase.
Currently the length of this warranty is one year. Here are five major provisions
excerpted from the Apple limited warranty that you should be familiar with:

1. Warranty
The warranty will be honored by any authorized Apple dealer in the coun-
try of original purchase, regardless of where in that country the product
was originally purchased.
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2. Products Repaired
All products repaired under warranty are done so at no cost to the customer.

3. Burden of Proof
The burden of proof to establish that a product is under warranty lies with
the customer. It is the customer’s responsibility to provide proof of pur-
chase that contains the date of purchase and serial numbers of the equip-
ment purchased.

4. Madifications
Unapproved modifications and damage caused by misuse or accident will
void the warranty unless it is very clear that there is not a relation between
the modification and the product failure. (This is a discretionary catch-all
that gives the dealer great latitude in deciding whether or not your repair
is covered under the warranty.)

S. System Software
System software, media, and documentation will be replaced upon request
if Apple releases an update during the warranty period.

Exclusions to the Apple limited warranty

The Apple limited warranty was designed to cover only defects in material and
workmanship in hardware and software. Seven basic items are not covered under
the warranty, and authorized Apple service providers are taught to look for and
enforce them:

1. Expired Warranty
Obviously you can’t expect them to warranty something that is out of
warranty.

2. No Trouble Found
This situation occurs when you say there is a problem and they don’t find
one. Apple considers a system functional if it passes their diagnostics and
can run known good software. I recommend bringing Mac Ekg with you
and insist that they keep and run diagnostics all night, If they don’t find a
problem, they will suggest you check your line power at home (which you
should have checked first).
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3.

4.

6.

Unauthorized Modifications
Rewiring your Mac, rebuilding your logic board, and installing an accel-
erator are all considered examples of unauthorized modifications. Realis-
tically they could consider almost any upgrade unauthorized if they wanted
to. However, Apple does have a list (a short one) of modifications that it
deems acceptable.
Misuse and Abuse
Apple immediately voids your warranty if the product has been damaged
by accident, misuse, abuse, or misapplication. This is another catch-all.
The point Apple is trying to get across here is that these machines should
be handled properly. If the dealer notices any excessive wear and tear on
the product or foreign substances in the unit (such as coffee in the key-
board), he or she voids your warranty. The dealer is taught to look for obvi-
ous signs of neglect.
User Error
User error is not covered under your Apple warranty. You would be sur-
prised how many people go in for warranty service because they have too
many INITs or a virus on their system.
Damaged or Missing Chips
If the dealer opens up your Mac and discovers that you have a physically
damaged chip (that is, a bent leg or a cracked or burnt chip), he or she
voids your warranty under the misuse provision. These problems are usu-
ally caused by improper installation of chips, cables, or boards. It’s often
a sign that the customer was trying to perform an upgrade of some kind
and botched it.

Apple does not accept any unit for warranty service that has missing
chips. Your warranty is voided.

7. Non-Apple Peripherals

Your Apple limited warranty does not cover problems with non-Apple
peripherals, cables, and connectors. If a non-Apple product is the cause
of your Macintosh failure, your warranty is voided.

The Apple limited warranty may seem harsh, but in my view it’s fair. Plain and
simple, Apple covers defects in material and workmanship; they should not have
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to warranty things that people have destroyed. Making such repairs would cost
Apple a great deal of money in time and material, and somebody would have to
pay. If Apple were to lose money on every repair, they would have to raise the
prices on their computers so high that nobody could afford them.

A good way to augment your warranty and protect your investment is with the
AppleCare program.

What is AppleCare?

AppleCare is an extended maintenance agreement between an authorized Apple
service provider and the Apple computer equipment owner. AppleCare was designed
to give customers a way of protecting their investment at an annual cost that is less
than one typical repair charge. AppleCare covers both parts and labor on all Apple
computers and Apple manufactured peripherals and cables. Apple Computer, Inc.,
fully backs any equipment covered under AppleCare.

AppleCare is insurance. The minimum term for which you can purchase this
insurance is 2 months, and the maximum is 36 months. Apple dealers always try
to push AppleCare at the time of purchase of your system for several reasons. First,
they make at least 50% profit on each AppleCare program they sell. If you pay for
it at the time of the computer purchase, they get their money sooner. Second, the
dealers are free to set their own retail price for AppleCare. Apple only suggests
what prices should be. Finally, dealers get a generous reimbursement for any repairs
made under an AppleCare customer. So it’s in their best interest to sell it.

There is only one advantage to signing up for AppleCare when you purchase
your Macintosh computer: convenience. You get everything out of the way at once.
However, AppleCare does absolutely nothing for you until the day after your Apple
limited warranty expires. AppleCare picks up where the limited warranty leaves
off, without a lapse in coverage. Personally I would keep my money until I was
ready to buy a service that I can immediately use. Why let someone else use your
money for a year? What if you decide that you don’t like this Mac after a few months
and want to get rid of it? Well, you’re in luck; the AppleCare coverage transfers
with it, but you still have to fill out forms and so forth. Your better off waiting to
buy AppleCare when you need it.

With AppleCare you can cover not only new Macs but also older Macintosh
equipment. I recently took an old Mac Plus to the authorized Apple service provider
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in my area and told them I wanted an estimate on an AppleCare policy for it. I was
expecting them to laugh at me, but each dealer performed exactly the same ritual.
They went over that unit with a fine-tooth comb before giving me an estimate. The
problem is that one dealer quoted me $162 per year, the other $200. Heck, I can
buy a used Mac Plus for around $200 or $300. What were they thinking? Now if
the pricing were in this ballpark for a Mac IIsi, IIci, IIfx, Quadra 900 or 950, or a
PowerBook 170, I would definitely go for it. These machines use a number of cus-
tom chips that are hard to find, complex, expensive, and worth protecting.

If you have an older or less expensive Mac, such as a Mac Plus, SE, SE/30,
Classic, Classic II, or Mac II, diagnose the failure yourself. You can replace any-
thing in a Mac machine on your own. Replacement parts such as power supplies,
hard drives, and video cards are all very easy to come by. You can get new or refur-
bished equipment from many of the vendors listed in the appendix of this book.
The only thing that is hard to come by is the logic board. You can get one through
the gray market, but at a price. Your better off sending the logic board out to a com-
pany like Micromat to get the module reworked. Apple, of course, frowns on this
practice.

AppleCare has two main drawbacks:

1. AppleCare contract prices can vary from dealer to dealer. Some dealers
follow Apples confidential list of suggested retail prices, which are rea-
sonable. Other dealers feel the need to gouge people. Shop around.

2. AppleCare does not cover any non-Apple products. This can pose a real
headache to anyone who doesn’t have a pure Apple environment. Most
folks want the total package, that is, both their Mac and non-Mac equip-
ment covered under a single service contract. Some Apple dealers are large
enough to write their own custom versions of AppleCare contracts. Apple
sanctions this but only supports them with respect to the Apple goods.
Once again, shop around and check out their references.
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Glossary

AC (alternating current)—When the
flow of electric current within a circuit
reverses direction at regular intervals,
causing electrons to surge backward and
forward along the path. In the U.S. this
occurs 60 times per second.

ADB (Apple Desktop Bus)—Refers to
compatible input/output devices, such as
keyboards, mice, and monitors. Low-
speed serial bus.

ADB transceiver—A 4-bit microproces-
sor that assists the main processor to con-
trol the ADB system.

address—The specific location of a byte
in memory.

address bus—Communications link
between the microprocessor and the sys-
tem RAM. Transmitted by a group of
wires. The number of wires determines
how many addresses can be accessed
directly by the main processor.

address map—Parts of the address space
of the Macintosh assigned to specific
devices.

address register—The part of the micro-
processor which determines addressing.

address translation—Occurs when one
set of addresses is converted into another
corresponding set.

alert box—A warning that appears on the
screen to report an error message.

ampere—A unit of measure pertaining to
the strength of flow of an electric current.

AMU (Address Management Unit)}—The
IC in the Macintosh II that does 24- to 32-
bit address mapping. Also called
Hochsprung memory.

analog—A physical system that performs
operations such as actual measurements
(of electricity, for example) and converts
this data into a specific class of mathe-
matical problems. Also refers to voltage
controlled, as opposed to digital.

analog board—The combination power
supply, power distribution, and video board
found in the Macintosh Plus, Macintosh
Classic, and Classic I computers. In the
Macintosh SE and SE/30 models, it acts
only as a video/power distribution board.
It does not function as a power supply.

anode—The positive pole of an electrical
device.
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anode well—A receptacle on the CRT that
receives the high-voltage lead from the fly-
back transformer.

Apple menu—The pull-down menu on the
far left in the menu bar. It is denoted by an

apple.

AppleTalk network—The hardware and
software that links computers and periph-
erals together in a network. This capabil-
ity is built into every Macintosh.

application program—A software tool
used to manipulate information. An exam-
ple would be MacWrite or MacPaint.

ASC (Apple sound chip)—The IC that
generates a stereo audio signal that works
with other sound circuits to drive the inter-
nal speaker. There is no ASC in the Mac-
intosh SE.

aspect ratio—The proportional appear-
ance of text and graphics on a monitor as
a function of horizontal and vertical reso-
lution.

asynchronous—Refers to events that take
place which are not synchronized one after
the other by any mutual timing signal or
clock.

audio jack—Used to attach headphones

and other similar devices. It is located on
the back panel of the Macintosh.
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back panel—Located on the back of the
computer and includes various connectors
and ports for peripheral devices.

back up—To make an additional copy of
any application or program stored on disk.

bit—A single digit in a binary number. The
smallest amount of information the com-
puter can process.

bitmap display—Display in which the
image is a representation of bits in an area
of RAM called the screen buffer. Each
pixel on the screen is mapped to a bit in
the screen buffer.

block—A group of data or memory that is
moved and stored as a unit.

block device—It reads and writes blocks
of bytes at a time. A hard disk drive is a
good example.

blooming—Occurs when the display size
increases irregularly as the brightness is
increased. Usually indicates a problem on
the analog board.

board—Refers to the circuit board.

bong—A noise made by the Macintosh
during power-up.

boxer fan—A small rotating fan (standard
on the Macintosh SE) with a boxlike



mounting frame. Used to cool the inside
of the unit.

buckling—Display linearity distorts as the
brightness is increased. Usually indicates
a problem on the analog board.

buffer—Area of memory set aside to store
frequently used information and instruc-
tions.

bus—Circuits (wires) inside the computer
that transmit information internally from
one part of the system to another or exter-
nally to monitors and communications
equipment.

button—A buttonlike image in a dialog
box that allows you to initiate an action.
Also, a mechanical switch on a mouse.

byte—A unit of measurement for computer
memory and storage. Consists of a fixed
number of bits.

cache—A portion of RAM or ROM set
aside for storing frequently accessed por-
tions of programs or files.

cache RAM—High-speed RAM used as
a buffer so as to make instructions more
quickly available to the main processor.

cache slot—A slot in the Macintosh Ilci
in which a cache card may be installed.

GLOSSARY

capacitor—An electronic component capa-
ble of storage an electric charge. Basically
consists of two conductors separated by an
insulator.

card—A plug-in circuit board.

case cracker—A special tool used to sep-
arate the case of the compact Macintosh
computers.

cathode—The negative pole of an electri-
cal device.

character—A symbol that conveys infor-
mation, such as letters, numbers, punctu-
ation marks, and pictures.

character device—Reads or writes a
stream of characters one at a time, such as
a printer.

chooser—A desk accessory that allows
you to specify the devices your Macin-
tosh will use. For example, use it to indi-
cate to the machine what type of printer
is being used.

circuit board—An epoxy-impregnated, thin,
insulated board with tracklike metal wiring
paths on which electrical currents travel.

click—To select an application or option
by positioning the pointer on the desired
application and then pressing the mouse
button to activate that option.
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clock—A crystal that oscillates at a cer-
tain frequency and governs the cycle speed
of a chip.

clock battery—Maintains the time and
data and provides power to an area of
memory where the volume setting and
other control panel information is stored.
Can be located above the power switch or
soldered to the logic board, depending on
the model of Mac.

closed—Refers to a closed circuit in which
current flows normally at a controlled rate.

CLUT DAC—The IC in an expansion
video card or in a Macintosh Ilci. It con-
verts digital video data to analog signals.

command—An instruction that causes the
computer to perform some action.

configuration—A general term that refers
to the way hardware, software, or networks

are set up.

continuity—A closed circuit that allows
the flow of electricity in a continuous path.

control lines—Wires that control signals.
control panel—A desk acessory that lets

you make various speaker, keyboard,
mouse, and Desktop adjustments.
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co-processor—An auxiliary processor
designed to relieve the demand on the main
microprocessor. Usually performs specific
tasks such as mathematical calculations.
This allows the computer to process data
at a faster speed.

CPU (central processing unit)—An inte-
grated circuit that acts as the brain of the
computer.

CPU GLU—General logic unit in the
Macintosh Portable that selects devices and
performs control functions.

cross-hatch—A grid of regularly spaced
squares used to align a CRT.

crowbar circuit—Overvoltage protection
circuit used to prevent fires. It shuts down
the power supply under dangerous con-
ditions.

CRT (cathode ray tube)—A vacuum tube
in which electrons are accelerated and
deflected under the influence of electronic
fields, producing a visible image.

current—The passage of electricity from
one pole of an apparatus to another.

current startup disk—Contains the Sys-
tem Folder the computer is currently using.
The startup disk appears in the upper-right
corner of the Finder Desktop.



cut-off adjustment—A coarse brightness
control that affects horizontal blanking.

data bus—An internal pathway (wires) in
which data is transferred within the com-
puter. The wider the bus, the more infor-
mation can be transmitted at one time.
MC68000 has a 16-bit data bus, MC 68020
and MC 68030 have 32-bit data buses.

data disk—A disk that houses your work
product.

DB-9F connector—Female connector that
has holes or sockets.

DB-9M connector—Male connector, has
plugs or pins.

DB-9 shell—Metal or plastic housing for
a DB-9 connector.

DC (direct current)—The opposite of
alternating current. Electricity flows con-
tinuously or in pulses but travels only in
one direction.

default—The automatic action or setting
a computer takes unless given a different
instruction.

declaration ROM—A ROM on the
NuBus expansion card.

desk accessory—A mini application
available from the Apple menu regardless

GLOSSARY

of the application being used at the time.
The Calculator and Notepad features are
examples.

Desktop—The Macintosh working envi-
ronment with its menu bar.

digital—A type of output signal that rep-
resents the size of a stimulus or input sig-
nal in the form of a series of discrete quan-
tities coded to represent digits in a system
of numerical notation.

digital board—Refers to the logic board.

DIP (dual in-line package)—Refers to
integrated circuits with two lines of pins.

directory—A listing of the contents of a
disk or folder.

discharge—When a capacitor or CRT
releases its electrical charge.

discharge tool—A specific piece of equip-
ment used to discharge electricity from the
Macintosh CRT.

disk—Direct access storage devices that
record data on a magnetic surface.

disk caching—Using a portion of RAM

to store recently used information from the
hard disk. This allows for faster access.
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disk capacity—The maximum amount of
information a disk can hold, usually mea-
sured in kilobytes for floppys and
megabytes for hard disk drives.

disk drive—A drive that utilizes a 3.5-inch
disk that can be built in or external.

disk drive port—A port used to attach
external disk drives to Macintosh Plus, SE,
and SE/30 models.

diskette—A 3 5-inch microfloppy disk.

display—That which is shown on the
screen; does not refer to the screen itself.

DMA (direct memory access)—A way to
get data into or out of memory without
using the CPU.

document—A file created by an applica-
tion that contains information generated or
manipulated by that application.

dots—The painted area on the screen that
includes the pixel and the black area that
surrounds it.

double-click—Done by positioning the
pointer on the desired application and then
rapidly clicking the mouse button twice.
Used to open an application.

DPI (dots per inch)—In the compact
Macintosh computers, the display is 72
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dots per inch, both horizontally and ver-
tically.

drag—To move an object to a new loca-
tion by positioning the pointer on the object
to be moved, depressing the mouse button,
repositioning the object with the mouse,
and then releasing the mouse button to
secure the object in place.

DRAM—Dynamic random access memory.

drive capacity—The maximum storage
capacity of the data disks that can be used
in a disk drive.

driver—A software program that sets up
the parameters from which the micro-
processor can direct the operation of a
peripheral device.

error message—A display that tells you
of an error in the execution of a program
or in your input to the computer.

ESD (electrostatic discharge)—A direct
current discharge that can damage certain
computer components.

expansion card—A circuit board designed
to plug into an expansion slot.

expansion slot—An internal connector
designed to accept expansion cards. The
Macintosh SE and SE/30 have one, while
the Macintosh Plus computer does not.



Finder—An application that creates the
Macintosh Desktop. It is used to manage
documents and applications and to gain
access to the disk drives.

floppy disk—A removable, flexible plas-
tic piece of magnetic media used for data
storage.

FPU (Floating Point Unit)—The IC that
provides support for extended math pro-
cessing operations.

flupping—Occurs when the overvoltage
protection circuit crowbars the power sup-
ply in response to an overvoltage condi-
tion. Usually caused by a shorted rectifier,
failed electrolytic capacitor, or the TSM
chip on the logic board.

flyback transformer—A part that trans-
forms low voltage into the high voltage
needed to drive the CRT.

Folder—A holder of documents, applica-
tions, and other folders on the Desktop.

foldover—When the display folds back on
itself. Indicates a problem on the analog
board.

font—A set of characters with a particu-
lar design and style. The Macintosh has a
variety of font options.

GLOSSARY

Font/DA Mover—A utility program that
lets you add or delete fonts from a disk’s
system file.

format—To prepare a disk for use by par-
titioning out sectors or blocks to which
information will be stored.

GCR (group-code recording)—A
method of formatting data. three bytes are
written as four 8-bit patterns so that no
pattern contains more than two consecu-
tive 0’s. It is used to help NRZI to write
data on 3.5-inch floppy disks and Apple
Hard Disk 20 hard disks.

ghosting—An afterimage on the CRT that
fades slowly enough to be seen.

GLU (general logic unit)—The IC used
to perform control functions.

GLUE chip—The IC that selects devices
and performs other control functions in the
Mac II, Mac IIx, and Mac Ilcx.

hard disk—Random access drive that
stores large amounts of information on non-
removable magnetic disk platters.

hard disk interleave—How sectors are
numbered on a hard drive. Placing con-
secutive sectors in various locations on the
disk alternating with other sectors.
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head—The device that reads information
from the hard disk and also writes infor-
mation to it.

HFS (hierarchical file system)—Allows
a root directory and a hierarchy of multi-
ple subdirectories.

high address—Ending address of a block
or code.

H-size—Horizontal width control.
IC—Integrated circuit.

icon—A small picture that represents an
application, file, collection of files, or mes-

sage to the user.

IC puller—A set of tongs used for pulling
ICs from their sockets.

initialize—Same as format.

input—Information transferred into a
computer via keyboard, mouse, modem,
or disk drive.

installer—A program that automates the
installation process of the Macintosh oper-
ating system.

integrated circuit—A collection of sev-

eral electronic components housed in one
chip.
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interface—Connection between two
devices.

interrupt—A hardware feature that sig-
nals the CPU that an input or an output is
required.

interrupt handler—Routine that takes
control in the event of an interrupt.

interrupt priority level—A number
assigned to an interrupt based on the impor-
tance of the function. If an interrupt is of
higher priority, then the current processor
function the exception processing sequence
is started.

interrupt vector—Exception vector for
an interrupt.

invisible files—Files specified to remain
invisible to the user. There is an invisible
file named Desktop File created by the
finder that contains the names of folders
and icons.

I/O connector—Refers to the mouse, disk
drive, modem, and audio connectors at the
back of the logic board.

I/O processor—The IC in the Macintosh
1Ifx. One IOP controls the SCC. Another
IOP controls the SWIM and ADB interfaces.

IWM (Integrated Woz Machine)—The
IC that controls the floppy drives in the



Macintosh II and Macintosh SE comput-
ers manufactured before September 1989.

jumper—A piece of metal or wire used to
short two connectors.

K (kilobyte)—A measure of computer
memory equal to 1024 bytes.

LED (light emitting diode)—Most hard
drives and some external drives use LEDs
for lights to indicate its functioning.

logical address—Address used by soft-
ware.

logic board—The largest flat printed cir-
cuit board in the Macintosh. Also called
motherboard or systemboard.

main memory—Memory directly address-
able by the CPU. The computer’s primary
working storage.

manager—Routine found in the operating
system or Toolbox. Some managers are
used to control the information flow
between a Macintosh and its peripheral
devices.

MB (megabyte)—A measure of computer
memory equal to 1,048,576 bytes.

MC 68030—Main processor in the Mac-
intosh SE/30, IIx, IIcx, Ici, Isi, IIfx, and
PowerBook 140 and 145 computers.

GLOSSARY

MC 68030 PDS—Processor-direct or slot
in the Macintosh SE/30, IIci, ITsi, and Mac-
intosh IIfx.

MC68881—Optional paged memory man-
agement unit in the Macintosh II.

MC68882—Floating point unit in the Mac-
intosh IIx, Ilcx, Ilci, and IIfx computers.

MDU (memory decode unit)—Selects
devices and performs other control func-
tions in the Macintosh Ilci.

memory—Computer’s working storage.
Can store information to be retrieved later.

menu bar—A row of words at the top of
the screen. Each word is a title for the menu
of options revealed when the word is
selected with the cursor.

MFM (modified frequency modula-
tion)—A way of recording data onto mag-
netic media.

MFS (Macintosh File System)—An orig-
inal Macintosh file system in which all files
are kept in the root directory. It does not
allow for subdirectories.

MMU (memory management unit)—

The component that performs address map-
ping in the Macintosh computer.
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modem port—A serial communication
port on the back panel of the computer.
There are two of these ports.

Motorola 68000—The microprocessor
in the Macintosh Plus, SE, and Classic
computers.

Motorola 68020—The microprocessor in
the Macintosh II that can be added to the
Macintosh SE by means of an accelera-
tor card.

mouse—Small mechanical device whose
movement by the user corresponds to
pointer movements on the screen.

mouse button—The bottom or top of the
mouse that, when pressed, initiates some
action on whatever is under the pointer.
Releasing the button confirms the action.

MS DOS—A microcomputer operating
system widely used by IBM-class micro-
computers. It is also knows as DOS, or disk
operating system.

MultiFinder—A multitasking application
that permits concurrent programs and back-
ground activities to run on a Macintosh.

multitasking—Refers to procedures in
which several separate but interrelated
tasks operate under a single program
identity.

400

multitester-—A meter that can measure at
least voltage, current, and resistance.

nanosecond—One billionth of one second.

NCR 5380—The IC used to implement the
SCSI interface in the Macintosh.

NuBus—A 32-bit synchronous bus used
for expansion cards in the Macintosh II

family.

NuBus controller—The IC that controls
the NuBus interface.

NuBus expansion slot—A connector
attached to the NuBus where an expansion

card can be installed.

NuChip—The IC that controls the NuBus
interface in the Macintosh II, IIx, and Ilcx.

NuChip 30—The IC that controls the
NuBus interface in the Macintosh Ilci.

OEM—Original equipment manufacturer.
ohm—A unit of measure for resistance.

operating system—A special program or
group of programs that control basic tasks

for operating the computer.

OVPC—Overvoltage protection circuit.



PAL—The IC that implements program-
mable array logic.

parameter RAM—RAM in which system
parameters and control panel settings are
sorted.

parity—A way to detect memory errors
using an extra bit for each byte stored in
RAM. This is read in such a way as to
check that the value read is the same as the
value stored.

parity bit—Refers to the extra bit that is
attached to the byte of memory.

PC board—Printed circuit board.

PC mount—A component that has wire-
like leads that can be soldered to a PC
board.

picture tube—Large vacuum tube display
used in televisions and computer monitors.

piezoelectric fan—A small fan that
vibrates at a desired radio frequency and
flexes twin mylar blades. The blades move
back and forth like a fan.

pin straightener—A tool used to
straighten bent pins on integrated circuits.

pitch—The fixed distance between objects,
such as characters on a page.

GLOSSARY

pixel—A picture element. A small rectan-
gular division of the video screen. The
smaller the rectangle the sharper the picture.

PMMU (paged memory management
unit)}—The IC in the Macintosh II that per-
forms logical-to-physical address transla-
tion from 24-bit to 32-bit addressing.

port—Interface between the computer and
its environment. Usually connects the Mac-
intosh to its peripheral devices.

pot—Short for potentiometer, which is
used to measure EMF (electromotive
force), a variable resistor that limits elec-
trical current flow.

powering on—Turning on the Macintosh
computer.

processor-director slot (PDS)—Expan-
sion slot that provides unbuffered access
to the main processor.

programmer’s switch—Refers to a user-
installed button that resets the computer.

PROM (programmable read-only mem-
ory)—Any type that is not recorded dur-
ing its fabrication but that requires physi-
cal operation to program it.

purity tabs—Magnetic rings on the neck of
the CRT used to control screen centering.
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RAM—Random access memory.

RAM cache—RAM you can designate to
store certain information an application
uses repeatedly. This helps to speed up
work, but it is not wise to use it with appli-
cations that use a lot of memory.

raster—The part of the screen that lights
up.

RBY (ram based video controller)—The
IC in the Macintosh IIci that reads and for-
mats video data and controls the video
CLUT DAC.

RCA plug—RCA standard shielded plug.
resistor—A component that limits the flow
of electricity.

resolution—The number of pixels across
the screen and the number of pixels from
top to bottom. Resolution on the compact
Macintosh is 512 x 342.

RFI—Radio frequency interface.

ROM (read-only memory)—A device
where information is stored permanently
or semi-permanently and can be read out
but not altered in any way.

RTC (real-time clock)—Battery-powered

IC or clock chip that keeps track of the time
and date, also contains parameter RAM.
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scan lines—Diagonal lines caused by the
horizontal retrace.

schematic—A circuit drawing.

Schottky diode—A rectifier with a low for-
ward voltage drop and fast reverse recov-
ery time. Designed to meet the requirements
of switching power supplies.

screen—The face of the picture tube.

SCSI (Small Computer System Inter-
face)—A fast communications standard
for attachment of devices such as hard disk
to small systems.

SCSI chip—NCR 53C80 or NCR 5380
chip used to implement the SCSI.

SCSI devices—Devices that use SCSI.

SCSI port—The port on the back panel of
the computer where SCSI devices are con-
nected.

SE bus—A direct data path to the micro-
processor, implemented through a 96-pin
expansion connector inside the Macin-
tosh SE.

sector—A part of a track on the surface of
a disk. Tracks and sectors are used to orga-
nize information on the disk.



semiconductor—A material with con-
ductive properties halfway between a metal
and an insulator.

serial communications controller—The
IC that handles serial /O through the
modem and printer ports.

short—An abbreviation for short circuit,
which is the opposite of an open circuit.
In a short circuit electricity flows uncon-
trollably.

SIMM (single inline memory modules)—
The logic board of any model from the
Macintosh Plus on is equipped with SIMM
sockets. RAM chips are indirectly soldered
to the logic board.

SIP (single inline package)—Integrated
circuits and other parts with one single line
of pins.

slot—A space in which to install a card.

slot space—Address space for NuBus slots
in Macintosh II-family computers. In the
Macintosh SE/30 and Macintosh IIfx, it is

used for cards that emulate NuBus cards.

Sony sound chip—Drives the internal
speaker or external sound jack.

sound—Auditory perception of vibrations.

GLOSSARY

sound buffer—Part of the memory where
sound circuitry reads data to create the
sound signal.

spring clamp—Another name for the
Macintosh case cracker.

SRAM (static random access memory)—
RAM that keeps the data as long as the
power is on, without refreshing.

startup disk—Disk that contains the sys-
tem files needed to get the computer
started. A startup disk must have at least
the Finder and a system file. It may also
contain other files.

SWIM (Super Woz Integrated Ma-
chine)—The IC that controls the FDHD
drives. It is synchronous when the data
transmissions or operations are controlled
by a mutual timing clock or signal.

System Folder—A collection of files that
are necessary to run the Macintosh system.

system startup information—Read at sys-
tem startup. Configured parameters that
are stored in the first two logical blocks of
a volume,

terminator—A device used in a SCSI
chain to eliminate echoes passing along the
chain. A SCSI chain should never have
more than two terminators one at the begin-
ning and the other at the end.
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thermal resistance—The ability to con-
duct heat. Resistance is defined as the ratio
of the potential difference across the con-
ductor to the current.

trace—Interpretive diagnostic technique
that provides an analysis of each executed
instruction and writes it on an output device
as the instruction is executed.

transistor—Consists of a semiconductive
material with a very narrow N (negative
charge) region sandwiched between two P
(positive) regions. The outer regions are
called the emitter and collector, with the
center region being called the base.

trimmer pot—A variable potentiometer.

TTL—Transistor-to-transistor logic, the
most common form of integrated circuit
logic.

user interface—The boundary where the
user and computer communicate with one
another.

vertical blanking interrupt—Equivalent
to the 60.15 Hz interrupt in the Macintosh
II family.

vertical blanking interval—Time between
the display of the last pixel on the right of
the last line of the screen and the first pixel
on the left of the first line of the screen.
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VIA (versatile interface adapter)—The
IC that controls most of the Macintosh’s
I/O interrupts. The Macintosh SE/30, I,
IIx, and Ilcx each have two VIAs.

vinyl jacket—Insulating jacket for the ana-
log board.

voltage—Electromotive force, measured
in volts.

VOM—Volt ohmmeter. An inexpensive
pocket meter.

VRAM (video RAM)—Used in most
video expansion cards. Dual-port RAM
that reads and writes and has built-in shift
registers that allow bit-stream output.
virtual memory—Simulates more mem-
ory than the machine contains. This allows
the computer to run many programs at the
same time.

V-size—Refers to a monitors vertical size
control.

yoke—A wiring harness mounted around
the neck of the CRT. It controls the hori-
zontal and vertical sweep.



APPENDIX A

Macintosh Resources

Locating good suppliers of Macintosh hardware, software, replacement parts, com-
ponents, diagnostic test equipment, and other services can often be frustrating. Many
times just trying to get a simple Mac-related question answered can be equally frus-
trating. Throughout this book, I have mentioned several vendors and other organi-
zations that I believe are excellent resources for products, services, and help. The fol-
lowing is a listing of these and other resources that can make your Mac life easier.

Apple Computer, Inc.

20525 Mariani Ave.

Cupertino, CA 95014

408-996-1010

Manufactures of Apple Macintosh com-
puters, peripherals, and software.

Apple Programmer’s and
Developer’s Association (APDA)
20525 Mariani Ave.

Cupertino, CA 95014

408-562-3910

APDA offers a broad range of program-
ming products and resources for devel-
opers using Apple platforms.

Apple User Group Connection

20525 Mariani Ave., M/S 36AA
Cupertino, CA 95014

800-538-9696, extension 500

The Apple User Group Connection pro-
vides information on how to locate the
Apple User Groups nearest you.

Arrow Graphics

8986 Watchlight Court

Columbia, MD 21045

410-715-1339

Arrow Graphics is a full service Macin-
tosh graphics and printing firm. It spe-
cializes in quality custom graphic
designs, line art, logos, color separations,
corporate presentations, brochures, cat-
alogs, letterheads, and much more.
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Asanté Technologies, Inc.

821 Fox Lane

San Jose, CA 95131

408-752-8388

Asanté is a manufacturer of high quality
Macintosh Ethernet cards, hubs, and
other networking products.

Berkeley Macintosh User Group
(BMUG)

1442-A Walnut St., #62

Berkeley, CA 94709

510-549-BMUG

BMUG is one of the largest and most
established Macintosh user groups in
the country. It consists of user interest
groups willing to share information with
members.

Boston Computer Society (BCS)

One Center Plaza

Boston, MA 02108

617-367-8080

BCS is another well established Macin-
tosh User Group.

Byte

One Phoenix Mill Lane

Peterborough, NH 03458
603-924-7681

Byte is an excellent high-technical
monthly magazine that covers many dif-
ferent computer platforms and products.
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Celect Software

7400 Innovation Way

Mason, OH 45040-9699

513-573-6800

This company makes superb, high-end
graphics importer and exchange software
for CADs and Macs.

Central Point Software

15220 N.W. Greenbrier Pkwy., #220
Beaverton, OR 97006

503-690-8090

Manufactures outstanding Macintosh
utility programs, such as Mac Tools
Deluxe.

Dataviz, Inc.

35 Corporate Dr.

Trumbull, CT 06611

203-768-0030

Manufactures the Maclink Plus file
exchange program as well as a full line
of Macintosh translators.

Dayna Communications, Inc.

50 South Main St., 5th Fl.

Salt Lake City, UT 84144
801-531-0203

Manufactures some very fine software
and hardware products, such as Dayna-
File, DaynaDrive, and DOS Mounter.
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Daystar Digital

5556 Atlanta Highway

Flowery Branch, GA 30542
Manufactures accelerator boards and other
hardware products for the Macintosh.

Farallon Computing, Inc.

2000 Powell Street

Emeryville, CA 94608

510-596-9023

Farallon manufactures high quality Mac-
intosh networking products.

GSC Associates, Inc.

2304 Artesia Blvd., Ste. 201

Redondo Beach, CA 90278
213-379-2113

GSC Associates manufactures Graph-
Porter and MetaPICT, which are power-
ful CGM to PICT translators for the Mac
and other platforms.

High Tech Training International
1429 Colonial Boulevard, Ste. 103
Fort Myers, FL 33907

800/741-4366 (U.S. only)
813/939-2944 (International)
410/783-8274 (24-hour message service)
CompuServe ID 71302,360

High Tech Training International is a rec-
ognized world-wide pioneer and leader
of hands-on Macintosh training seminars.

Jameco Computer Products

1355 Shoreway Rd.

Belmont, CA 94002

415-592-8097

Mail-order supplier of miscellaneous
electronic components.

JDR Microdevices

2233 Branham Lane

San Jose, CA 95124

408-559-1200

Another good mail-order supplier of mis-
cellaneous electronic components.

Jensen Tools

7815 S. 46th St.

Phoenix, AZ 85044

602-968-6231

Jensen Tools manufactures and supplies
high quality computer tool kits and test
equipment.

Kennect Technology

271 E. Hacienda Ave.

Campbell, CA 95008

408-370-2866

800-552-1232

Kennect manufactures excellent Macin-
tosh disk drive products, such as Rapport
and Drive 2.4,
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Kensington Microware

251 Park Ave., South

New York, NY 10010

212-475-5200

800-535-4242

Manufactures and supplies computer
accessories such as trackballs and sys-
tem saver.

Kingston Technology Corp.

17600 Newhope St.

Fountain Valley, CA 92708
714-435-2600

Kensington is an excellent supplier of
high grade memory products.

Mactronics of South Florida

1429 Colonial Blvd., Unit #103

North Ft. Myers, FL 33907
813-939-2944

Mactronics designs, manufactures, and
distributes diagnostic and test devices,
such as Simm Testers, SCSI Testers, and
ADB Testers. The company also sells
hard-to-get items, such as Macintosh
parts and schematics, in quantity.

MacUser

950 Tower Lane, 18th FI.

Foster City, CA 94404

415-378-5600

MacUser is an excellent Macintosh-ori-
ented magazine.
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MacWarehouse

1690 Oak St.

P.O. Box 3031

Lakewood, NJ 08701

908-367-0440

800-ALL-MACS

MacWarehouse is one of the largest and
best mail-order suppliers of Macintosh
hardware and software products. The
company has exceptional customer ser-
vice and its technical staff is very knowl-
edgeable.

MacWeek

310 Howard St.

San Francisco, CA 94105
415-243-3500

MacWeek is a very informative weekly
magazine.

Macworld

501 Second Street

San Francisco, CA 94107
415-243-0505

800-234-1038

Macworld is another high quality Mac-
intosh-oriented magazine that is pub-
lished monthly.
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Mac Zone

18005 NE 68th St., Ste. A-110
Redmond, WA 98052-9904
206-883-3088

800-248-0800

Mac Zone is another fine mail-order sup-
plier of Macintosh hardware and soft-
ware products.

Maxwell Computer Products

23432 Victory Blvd.

Woodland Hills, CA 91376
818-347-1800

Maxwell Computer Products is a highly
specialized chip (IC) brokerage firm that
specializes in the location and volume
sale of hard-to-get integrated circuits for
Compaq, IBM and compatibles, and
Macintosh computers. They supply many
third-party maintenance organizations
with components needed to service these
computers.

MicroMat Computer Systems

7075 Redwood Blvd.

Novato, CA 94945

415-898-6227

800-829-6227

MicroMat Computer Systems is a first-
rate, Macintosh service organization that
sells parts and performs expert, compo-
nent-level repairs.

OnTrack Computer Systems

6321 Bury Dr., #15

Eden Prairie, MN 55346

612-937-1107

800-752-1333

This company manufactures an excellent
hard disk formatting and diagnostic pack-
age called Disk Manager Mac.

PartsPort, Ltd.

1801 Walthall Creek Dr.

Colonial Heights, Virginia 23834
804-530-1128

800-253-5640

PartsPort, Ltd. specializes in hard-to-get
computer and printer parts, especially
high resolution monitor repair parts.

Power Plus Systems

3458 West 1987 South

Salt Lake City, UT 84104
801-973-8489

800-722-0602

Power Plus Systems manufactures qual-
ity replacement power supplies for Mac-
intosh and other computers. The com-
pany’s supplies are heavy duty, made in
the United States, and very reasonably
priced.
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Pre-Owned Electronics

205 Burlington Rd.

Bedford, MA 01730

617-275-4600

800-274-5343

Pre-Owned Electronics is a supplier of
hard-to-get new, used, and rebuilt Mac-
intosh parts.

SCS Corp.

3804 Victoria Park Ave.

Toronto, Canada

416-502-3090

SCS is an excellent Canadian-based com-
pany that supplies many of the parts,
prints, and semiconductors to repair Apple
Macintosh computers and printers.

Sencore

3200 Sencore Dr.

Sioux Falls, SD 57107

800-SENCORE

Sencore manufactures quality electronic
test equipment, especially video.

Shreve Systems

3804 Karen Lane

Bossier City, LA

318-742-0546

800-227-3971

Shreve Systems is a very interesting
“Mac Chop-Shop.” You’ll find excellent
deals on new and used Mac logic boards,
upgrades, and parts.
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Shiva Corp.

155 Second St.

Cambridge, MA 02141

617-864-8500

Shiva manufactures high quality net-
working products such as NetModem.

Sunflower Repair

Overland Park, KS

913-681-3388

800-373-0611

Sunflower repair is a first rate service
company that specializes in laser printer
repair. It also sells repair parts for laser
printers.

Symantec Corp.

10201 Torre Ave.

Cupertino, CA 95014

408-253-9600

800-441-7234

Symantec manufactures and distributes
excellent Macintosh utilities, including
the Norton Utilities.

Techni-Tool

5 Apollo Rd.

P.O. Box 368

Plymouth Meeting, PA 19462
215-941-2400

Techni-Tool is an excellent supplier of
quality tools, test instruments, computer
cleaning, and maintenance supplies.
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Traveling Software

18702 N. Creek Pkwy.

Bothwell, WA 98011

206-483-8088

800-662-2652

Traveling Software manufactures an
excellent product called LapLink Mac.

Soft Solutions

907 River Road, #98

Eugene, OR 97404

503-461-1136

Soft Solutions carries a variety of hard-
to-get items, such as 800K and 1.44 MB
Superdrive repair parts. The company
also stocks Macintosh components.

Sound Technology

1020 S. E. Everett Mall Way

Everett, WA 98208

206-348-9322

Sound Technology is a component level
repair company that specializes in Mac
logic boards and other difficult repairs.
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The following pages contain a detailed list of the most current Macintosh System
Error Codes. You may be familiar with many of these. Your best bet in dealing with
these codes is to write down the error that you get and use the techniques described
in Chapter 2 to troubleshoot the problem. System Errors, General System Errors,
and many of the codes are preceded with an “Id=XXX" syntax, where “XXX” is
one of the codes listed herein. Other error codes not preceded by “ID=XXX,” which
are less common, have been included as well.

Code

W Joy U1 WNPE

System Errors

Bus error

Address error

Illegal instruction error

A zero divide error

Check trap error

Overflow trap error

Privilege violation error

Trace mode error

Line 1010 trap error

Line 1111 trap error

A misc. hardware exception error
Unimplemented core routine error
Uninstalled interrupt error

I/0 core error

Segment load error

Floating point error
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17 Package 0 not present (List Manager)

18 Package 1 not present (Reserved for
Apple)

19 Package 2 not present (Disk INIT)

20 Package 3 not present (Standard File)

21 Package 4 not present (Floating Point)

22 Package 5 not present (Transcendental
Function)

23 Package 6 not present (International
Utilities)

24 Package 7 not present (Binary-Decimal
Conversion)

25 Out of memory

26 Cannot launch a file

27 File system map trashed

28 Stack had moved into application heap

30 Reinsert off-line volume

31 Incorrect disk

33 ZCBFree has gone negative

40 Welcome to Macintosh greeting

41 Can’t load the Finder

42 Handled like a shutdown error

43 Can’t find system file to open

51 Unserviceable slot interrupt

81 Bad opcode given to sane pack 4

84 Happens when a menu is purged

85 System error - Can’t find MBDF

86 System error - Recursively defined HMenus

87 Can’t load WDEF

88 Can’t load CDEF

89 Can’t load MDEF

98 Can’t patch for particular model Mac

99 Can’t load patch resource

101 Memory parity error

102 System is too old for current ROM

103 Booting in 32-bit on a 24-bit machine
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20000 User choice Shut Down/Restart

20001 User choice Switch Off/Restart

20002 Allow user to exit-to-shell, return if
cancel

32767 General system error

General System Errors

0 No error or
0 No truncation necessary
-1 Queue element not found during deletion
or
-1 Truncation indicator is wider than
specified width
-2 Invalid queue element
-3 Core routine number out of range
-4 Unimplemented core routine
-5 Invalid queue element
-8 No debugger installed to handle debugger
command

Color Manager Errors

-9 From Color2Index/I Tabmatch
-10 From Color2Index/I Tabmatch
-11 From Make I table
-12 From Make I table
-13 From Make I table
-14 From Make I table
-15 From set entry
-16 From set entry
=17 From set entry
-18 From set entry
-19 From set entry
-20 From set entry
=21 From set entry
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Code
-17
-18
-19
=20
=21

=22

=23

-23
-24

=25
-26

=29
=30

Code
-33
-34
-35
-36

-38
-39

-41
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I/0 System Errors

Driver can’t respond to control call
Driver can’t respond to status call
Driver can’t respond to read call
Driver can’t respond to write call
Driver reference number doesn’t match
unit table

Driver reference number specifies nil
handle in unit table

Requested read/write permission doesn’t
match driver’s open permission, or
Attempt to open RAM serial driver failed
Close failed; permission to close MPP
drive denied

Tried to remove an open driver
DRVRInstall couldn’t find driver in
resources

Bad I/0 call

Couldn’t RD/WR/CNTRL/STS - Driver not
opened

Unit table has no more entries

DCE extension error

File System Errors

Directory full

Disk full

No such volume;volume not found

I/0 error

Bad file name

File not open

End of file, no additional data in the
format

Tried to position before start of file
(R/W)

Memory full (Open) or file won’t fit
(Load)



-42
-43

-44

=55
-56

=57
-58

-59

-60
-61

Code
-64
-65
-66

APPENDIX B: MACINTOSH ERROR CODES

Too many files open

File not found; folder not found; edition
container not found; target not found
Disk is write protected; volume is locked
through hardware; file is locked
Publisher writing to an edition

Volume is locked through software

File is busy (delete); section doing I/O
Duplicate filename (rename); file found
instead of folder

File already open with write permission
Error in user parameter list

Reference number invalid

Get file position error

Volume is off line

Software lock in on file, not a sub-
scriber (permissions error on file open)
Drive volume already on-line at MOUNTVOL
No such drive (tried to mount a bad

drive #)

Not a Mac disk

External file system (file identifier is
non-zero)

File system internal error; during rename
the old entry was deleted but could not
be restored

Bad master directory block

Write permissions error; not a publisher

Font Manager Errors

Error during font declaration
Font not declared

Font substitution occurred
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Code
-64
-65
-66
-67
-68
-69
-70
=71
-72
-73
=74
-75
-76
=77
-78

=79
-80
-81
-82
-83
-84
-85
-86
-87
-88

-89
-90

Code
-91
-91
-901
-92
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Disk, Serial Ports, Clock Specific Errors
Drive not installed

R/W requested for an off-line drive
Couldn’t find 5 nibbles in 200 tries
Couldn’t find valid address mark

Read verify compare failed

Address mark CHECKSUM didn’t check
Bad address mark bit slip nibbles
Couldn’t find a data mark header

Bad data mark CHECKSUM

Bad data mark bit slip nibbles

Write underrun occurred

Step handshake failed

Track 0 detect doesn’t change

Unable to initialize IWM

Tried to read 2nd side on a one-sided
drive

Unable to correctly adjust disk speed
Track number wrong on address mark
Sector number never found on a track
Can’t find track 0 after track format
Improper sync

Track failed to verify

Unable to read same clock value twice
Time written did not verify

Parameter RAM did not read verify
INITUTIL found the parameter RAM
uninitialized

SCC receiver error (framing, parity, OR)
Break Received (SCC)

Appletalk Errors

Error opening socket or
Invalid address or
Table is full

Date length too big or



-92
-92

-93

-94
-94

-94

-95

-97
-98

-99
-99

Code

-100
-102

Code

-108

-109

-110
-111

-112

-113
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Packet too large or

First entry of the WriteData structure
did not contain the full 14-byte header
No router available (for noon-local send)
Error in attaching detaching protocol, or
Protocol handler is already attached,
node’s protocol table is full, protocol
not attached, or

Protocol handler pointer was not 0
Hardware error (excessive collisions on
write)

Driver open error code (port is in use)
Driver open error code (parameter RAM not
configured for this connection)

Hard error in ROZ

Soft error in ROZ

Scrap Manager Errors

No scrap exists error

Format not available (no object of that
type in scrap)

Storage Allocator Errors

Ran out of memory (not enough room in
heap zone)

Get-Handle-Size fails on BaseText or
SubstitutionText; nil Master Pointer
(handle was nil in HandleZone or other)
Address was odd, or out of range
Attempted to operate on a free blick,
Get-Handle-Size fails on BaseText or
SubstitutionText ((which zone failed
(applied to free block))

Trying to purge a locked or non-purgeable
block

Address in zone check failed
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-114
-115
-116
-117

Code
-120
-121
-122
-123
-124
-125
=127

Code
-126
-127
-128

Code
-130
-131
-132

Code
=147
-148
-149
—149
-150
-151
-152
-153
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Pointer check failed

Block check failed

Size check failed

Trying to move a locked block (MOVEHHI)

HFS Errors

Directory not found

No free WDCB available

Move into offspring error

Not an HFS volume

Server volume has been disconnected
Insufficient memory to update a PIXMAP
Internal file system error

Menu Manager Errors

System error code for MBDF not found
Could not find HMENU’s parent in MENUKEY
User cancelled an operation

HFS File ID Exrors

No file thread exists
Directory specified
File ID already exists

Color QuickDraw and Color Manager Errors
Region too big or complex

Pixel map record is deeper than 1 bit per
pixel '

Not enough stock space for the necessary
buffers or

Insufficient stock

Color2Iindex failed to find an index
Failed to allocate memory for temporary
structures

Failed to allocate memory for structure
Range error on ColorTable request



-154
-155
-156
-157
-158

Code
-185
-186

-188
-189
-190
-192
-193
-194
-195
-196
-197
-198
-199

Code
=200

-201

-203
-204
-205

-206
=207
-208

APPENDIX B: MACINTOSH ERROR CODES

ColorTable entry protection violation
Invalid type of graphics device
Invalid resolution for MAKE I table
Invalid pixel depth

Invalid parameter

Resource Manager Errors (Other Than I/O)
Extended resource has bad format
Resource bent can’t decompress a
compressed resource

Resource already in memory

Writing past end of file

Offset or count out of bounds
Resource not found

Resource file not found

AddResource failed

AddReference failed

RMVEResource failed

RMVEReference failed

Attribute inconsistent with operation
Map inconsistent with operation

Sound Manager Errors

Required sound hardware not available
(no hardware support for the specified
synthesizer)

Insufficient hardware available (no more
channels for the specified synthesizer)
No room in the queue

Problem loading the resource

Channel is corrupt or unstable (invalid
channel queue length)

Resource is corrupt or unstable
Insufficient memory available

The file is corrupt or unusable; or not
AIFF or AIFF-C
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-209
-210
-211
-212
-213
-220

-221
-222
-223
=224
=225
-226
=227
-228
-229
-230
-231
-232

Code
-250
-251
-252

-253
-254
-255
-256
=257
-258
-259

-260
-261
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The channel is busy

The buffer is too small

The channel is not currently being used
Not enough CPU time is available

A parameter is not correct

No sound input hardware is present or
available

Invalid sound input device

No buffer has been specified

Invalid compression type

The hard drive is too slow to record
Invalid sampling rate

Invalid sampling size

The sound input defice is busy

An invalid device name

An invalid reference number

Aninput device hardware failure

An unknown type of information

An unknown quality

MIDI Manager Errors

No client with that ID has been found
No port withthat ID has been found

Too many ports are currently installed in
the system

Too many connections have been made
Pending virtual connection created
Pending virtualconnection resolved
Pending virtual connection removed

No connection exists between the
specified ports

Could not write to all of the specified
ports

The name supplied is longer than 31
characters

A duplicate client ID

Command not supported for the port type



Code
-299

Code
-290
-291

-292

-293
-300
-301

-302

-303
-304
-305
-306
-307

-308
-309
-310
-311

=312
-313
-314

-315
-316

-317

-318
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Notification Manager Error
Invalid (Q)Type must be OR’D (NMType)

Start Manager Errors

SDM could not be initialized

The slot resource table could not be
initialized

The slot resource table could not be
initialized

Expansion cards could not be initialized
No expansion card present in slot

CRC check failed for slot declaration
data

FHeader format is not a valid Apple
format

Incorrect revision level

Directory offset = nil

The long word test field <> $5A932BC7
No (S) info array; memory manager error
A fatal reserved error; the reserved
field <>0

An unexpected Bus error

The byte lanes field was bad

An error occurred during (S)Get-F-FHeader
An error occurred during (S)Dispose-PTR
(dispose of the F-Header block)

Dispose pointer error

No board (S) resources

An error occurred during (S)Get-Pram-Rec
(See SIM-status)

No board ID located

The INIT-Status-V field was negative
after the primary or secondary INIT

An error occurred while attempting the
slot resource table

A SDM table could not be created
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-319
-320

-330
-331

-332
-333
-334
-335
-336

-337
-338

-339

-340

-341

-342

-343

-344

-345

-346

-347

-348
-349
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The board ID was wrong; re-initialize the
Pram Record

Bus error time-out

Reference ID was not found in the list
Bad (S)Resource S-List; structure bad
ID1<ID2<ID3 type format is not being
followed

Reserved field was not zero

The code revision is wrong

The code revision is wrong

The L-Pointer is = Nil (from (S)Offset-
Data) If this error has occurred, check
(S)YInfo record for additional info

(S) BLock = Nil error (Do not attempt to
allocate and use an (S) Block = Nil

The slot is out of bounds

The selector is out of bounds; this
function is not implemented

New-PTR error

Block-move error

Status of the slot has failed

An error has occurred during

(S) Get -DRVR-Name

An error has occurred during

(S) Dis-DRVR-Name

No additional resources or the specified
(S)Resource data structures were not
found

An error occurred during (S)Get-Driver
Bad pointer had been passed to
(S)Cald-S-Pointer function

The Byte-lanes field in the expansion
cards format block was determined to be
zero

The offset was too big

No opens were successful in the loop



-350
-351

-360
-400

Code
-450

-451
-452
-454

-460
-461

-463

-470
-471

-472

-473
-474

-475
-476

-477
-478

-479
-489

APPENDIX B: MACINTOSH ERROR CODES

SRT over-flow

The record was not found in the SRT
Device manager slot-support errors
Invalid slot number error

A GCR format on high density media error

Edition Manager Errors

The manager was not initialized package,
could not be loaded

Not a valid section type

Not registered

A bad edition container spec or invalid
edition container

Multiple publishers; already a publisher
Container not found; the alias was not
resolved

Not the publisher

SCSI Manager Errors

Invalid field in SCSI parameter block
Over-run error; an attempt was made to
transfer too many bytes

Transfer error; a write flag conflicts
with data transfer phase

SCSI Bus error during transfer

Selection failed; SCSI Sel-to-Err
exceeded

ACSI time-out error; SCSI Reqg-To exceeded
SCSI Bus was reset, the request was
aborted

A non-zero (SCSI Bad) status was returned
The device did not go through the status
phase

The SCSI link command was never executed
An unimplemented routine was called
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Code

-490
-491

-492

Code
-500

Code
-501

Code

-502

Code
-600

-601

-602

-603
-604
-605

-606
-607
-608

426

SYS-ERR’s That Are Used Instead of Inline
$ASFF & $ABFF

A user debugger break

A user debugger break; display string on
stack

User debugger break; execute the commands
on the stack

Quick-Draw Error
The bit-map would convert and occupy a
region greater than 64KB

Text Edit Error
The scrap item is too big for the text
edit record

Misc. O/S Error
Selector for the HW-Priv-Bad

Misc. Process Errors

Not found; there is no eligible process
with a specified process serial number
Memory fragmentation error; there is not
enough room to launch an application
Application mode error; the memory mode
is 32-bit, however, the application is
not 32-bit clean

Protocol error; an application made calls
in an improper order

Hardware configuration error

Application memory full error; partition
size specified in resource not big enough
to launch the application

Application is background only

The buffer is too small

No outstanding high level event



-609
-610

Code
-620
-621
-622

-623
-624
-625
Code
-800
-801
-802
-803
-804
-805
-806
-807
-808
-809
-810

-811

APPENDIX B: MACINTOSH ERROR CODES

The connection is invalid

No user interaction allowed; an attempt
at a post-high-level-event from back-
ground was made without an established
session

Memory Dispatch Errors

Not enough physical memory

The specified range of memory is not held
Cannot make the specified range of memory
contiguous

The specified range of memory is not
locked

A call was made while interrupts were
masked

Cannot defer additional user instructions

Pack 13 - Database Access Errors

Data item was = Null

The data is received/available

Error while executing a function

Bad type; the next data item is not the
requested data type

The function has timed out

The query is currently executing

The session ID is invalid

Invalid session number

Specified database extension not found

and/or an error occurred while opening

the database

Asynchronous calls are not supported by
this database

An invalid asynchronous parameter block
has been specified

No handler for this data type installed
for the current application
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-812
-813

Code
-850
-851
-852
-853

-854

-855
-856
-857

-858
-859

-860
-861

-862
-863

Code
-900
-902

-903
-904
-905

-906
-907

428

Wrong version number
The DB-Pack function has not been
called/initiated

Help Manager (HM) Errors

Help balloons are disabled

HM resource not found

HM memory full error

HM balloon aborted; due to cursor move-
ment the help balloon was not displayed
Current menu and item are the same as the
previous menu and item

The help manager has not been set up

HM bad selector

HM skipped balloon; no balloon contents
to fill in

The wrong version of a HM resource

The help message record contained an
unknown help type

HM could not load the package

This operation is not supported; bad
parameter

No balloon up (displayed)

Close view will not permit the user to
remove the balloon

Appletalk (PPC Toolbox) Errors

The PPC Toolbox has not been initialized
Invalid location-kind-selector in the
location name

No port; invalid port name; bad port
preference

The system is unable to allocate memory
Network activity disabled

Destination port does not exist

The PPC Toolbox unable to create a
session



-908
-909

-910
=911
-912
-915
-916
=917
-919
-922

-923

-924

-925
-926
-927
-928
-930

-931
-932

Code
-1024
-1025

-1026
-1027

-1028
-1029

APPENDIX B: MACINTOSH ERROR CODES

Invalid session reference number

Bad request; bad parameter for this
operation

This port name already exists

No user name {unknown) at destination
Session request rejected at destination
No response from application

Port closed

Session closed

PPC Port record invalid

Ownername not specified during sharing
setup

Default user reference number does not
exist

Unable to create a new user reference
number

Network error

No information error; PPC start failed
Incorrect password

Invalid user reference number

Bad service method; not a PPC real time
service method

The location name is bad or invalid
Guests not allowed; destination port
requires user authentication

Appletalk (NBP Errors)

Buffer overflow in the Look-Up-Name

Name has not been confirmed for
Confirm-Name

The name has been confirmed at a differ-
ent socket

Duplicate name

Name not found

NIS open error
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-1066

-1067
-1068
-1069
-1070
-1071

-1072
-1073
-1074
-1075

Code
-1096

-1097
-1098
-1099
-1100
-1101
-1102
-1103
-1104

Code

-1273
-1274
-1275

-1276
-1277

-1278
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ASP Errors (XPP Drivers)

The server does not support this version
of ASP

The buffer is too small

No more server sessions

No servers at this address

Parameter error

The server is busy and cannot open
another session

Session closed

Size error; the command block is too big
Server error; too many clients

Server error; no acknowledgement to an
attention request

Appletalk (ATP Errors)

Router request failed; retry count
exceeded

Too many concurrent requests

Too many concurrent sockets responding
Bad ATP responding socket

Bad response buffer specified

Release not received

Control block not found

Add-Response issued without Send-Response
No data error for request to MPP

Data Stream Protocol (DSP Driver Errors)
Open request denied

Send/Receive queue size is too small

A read has been terminated by forward
reset

Attention message too long

Error while attempting to open a
connection

State error for this connection



-1279

-1280

Code
-1300

-1301
-1302

-1303
-1304

-1305

Code
-1700

-1701
-1702
-1703
-1704
-1705
-1706

~-1707
-1708

-1709

-1710
-1711
-1712
-1713
-1714
-1715

APPENDIX B: MACINTOSH ERROR CODES

Request aborted by either DSP-Remove or
DSP-Close function
Reference for this connection is bad

HFS Errors

File thread does not exist; file ID not
found

File ID exists

File error; specified file is a directory
not a file

The files are on different volumes

The catalog has been changed and the
CAT-position might be invalid

The desktop has been damaged or corrupted

Apple-Event Errors

Data coercion has failed; data could not
be coerced to requested descriptor type
Descriptor record not found

Apple event data could not be found
Incorrect descriptor type

Invalid descriptor record

Bad list item; operation failed

Version of Apple Event Manager is out-
dated; replace with newer version

Not an Apple Event

Event not handled by an Apple Event
Handler

The AE-Reset-Timer was passed an invalid
reply

Invalid send mode was passed

Wait loop for reply cancelled

Apple event timed out

No user interaction permitted

Not a special function; incorrect keyword
Handler missed parameters
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-1716
=1717
-1718
-1719

Code
-3101

-3102
-3103
-3104
-3105
-3106
-3107
-3108
-3109

Code

-4096
-4097
-4098
-4099
-4100
-4101
-5000
-5006

-5015

-5020

-5021

432

Unknown Apple address type

Handler not found for an Apple Event
A reply has not arrived

Illegal list index

Appletalk (ATP Errors)
Packet too large for buffer; partial data
returned

No MPP error

Check-Sum error
Extraction error

Read queue error

ATP length record

ATP bad response record
Record not found

Closed socket error

Print Manager with Apple

Laserwriter Errors

No free connect control blocks available
Bad connection reference number

Request already active

Write request too big

Connection closed

Printer could not be found or closed
Access denied for this file

Permission and Deny Mode conflicts for
the mode in which the current fork has
been opened

No more locks; byte range locking failure
from the server

An attempt has been made to unlock an
already locked range

An attempt has been made to lock an
already locked range
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Code AFP Errors (XPP Drivers)
-5000 AFP access denied

-5001 AFP authorization continued
-5002 AFP bad UAM

-5003 AFP bad version number
-5004 AFP bit map error

-5005 AFP can’t move error
-5006 AFP deny conflict

-5007 AFP directory not empty
-5008 AFP disk full

-5009 AFP end of file error
-5010 AFP file busy

-5011 AFP flat volume

-5012 AFP information not found
-5013 AFP lock error

-5014 AFP miscellaneous error
-5015 AFP no more locks

-5016 AFP no server

-5017 AFP object already exists
-5018 AFP object not found
-5019 AFP parameter error

-5020 AFP range not locked
-5021 AFP range overlap

-5022 AFP session closed

-5023 AFP user not authorized
-5024 AFP call not supported
-5025 AFP object type error
-5026 AFP too many files open
-5027 AFP server going down
-5028 AFP cannot rename

-5029 AFP directory not found
-5030 New icon size/type error
-5031 Volume is read-only

-5032 An object is M/R/D/W locked
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Code

-5500
-5501
-5502

Code

-5550
-5551
-5552
-5553

-8132
-8133
-8150
-8151

-8150
-8160

Code

-13000
-13001
-13002
-13003

-13004

-13005

Sys-Environs Errors

SYS-Environs Trap is not present
Bad version

The version is larger than the call
handle

Gestalt Errors

Unknown error; no response

Undefined selector

Selector already exists

Gestalt location error; laserwriter
driver errors; function not loaded in
system heap

Manual feed time out error

General Postscript error

No Laserwriter selected

Laser-prep dictionary error; version
mismatch

No Laser-Prep dictionary installed
The zoom scale is out of range

Power Manager Errors

The Power Manager is stuck busy

Time out while waiting to begin a reply
handshake

The Power Manager did not start a
handshake

During a send, the Power Manager did not
handshake

During a receive, the Power Manager did
not initiate a handshake

During a receive, the Power Manager did
not complete a handshake



Code

-23000
-23001
-23002
-23003
-23004
-23005
-23006
-23007

-23008
-23009

-23010
-23011
-23012
-23014
-23014
-23015
-23016
-23017
-23030
-23031
-23032

-23033
-23034
-23035
-23036
-23037
-23041
-23042
-23043
-23044
-23045
-23046

APPENDIX B: MACINTOSH ERROR CODES

Mac TCP Errors

Bad network configuration

Bad IP configuration error
Missing IP or LAP configuration
Error in Mac-TCP load

Error in getting an address

A connection is closing

Invalid length

Connection already exists; request
conflicts

Connection does not exist
Insufficient resources to perform the
request

Invalid stream

Stream already open

Invalid BUF-PTR

Invalid RDS

Invalid WDS

Open failed

Command time-out

Duplicate socket exists

Cannot open new protocol

Cannot locate protocol to close
Packet too large to send without
fragmentation

The destination is not responding
Error in WDS format

ICMP echo time-out

No memory to send fragmented packet

Cannot route the packet off the network

Name syntax error
Cache fault error
No result

No name server
Auth-name error
No answer error
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-23047
-23048

Code
-32768

=-32640

bW

32
33
34
35
36
37
48
49
50
51
52
53
54
64

Code

436

DNR error
Out of memory

Primary or Secondary INIT Code Errors
Temporarily disable the card but run the
primary INIT

Errors -32640 to -32768 are reserved for
future internal file system errors

No available cache buffers
Requested block in use
Requested block not found

The block being released was not in use
The file position was beyond the mapped
range

Extents file overflow

Record was not found

Record already exists

No available space

Record does not fit the node
Bad node detected

Bad B-Tree header encountered
C-Node not found

C-Node already exists
Directory C-Node not empty
Invalid reference to the root
Bad news on catalog structure
Thread to directory error
File thread does not exist
Bad B-tree rotate

Slot Declaration (SDM) ROM Manager Errors
Slot dispatch table could not be
initialized

VBL queues for all slots could not be
initialized



10
11
12
13
14

Code
16
17
19
32
33
34
36
37

38
48

49

50

64

Code

APPENDIX B: MACINTOSH ERROR CODES

Slot priority table could not be
initialized

SDM jump table could not be initialized
SDM could not be intialized

Slot resource table not initialized

Slot PRAM could not be initialized
Expansion cards could not be initialized

HD-20 Driver Errors

Handshake went low before starting
Timeout waiting for the handshake to go
low

Timeout waiting for the handshake to go
high

Handshake went high before starting
Timeout waiting for sync bytes

Timeout waiting for group

Timeout waiting for sync buffer hold-off
Timeout waiting for the handshake to go
high

Check-Sum error on response packet

The first byte in the response packet is
wrong

Sequence number in the response packet is
wrong

Drive number in the response packet is
wrong

No response packet was received

SCSI Manager Errors

Communications error; timeout

Bus busy; arbitration failed druing a
SCSI “Get” operation

Bad parameter

SCSI Bus not in correct phase for
operation
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6 SCSI Manager is busy; SCSI-Get was called

7 SCSI Manager was busy when SCSI-Get was
called

8 SCSI sequence error

9 SCSI Bus timeout error before data was
ready

10 Complete phase error; SCSI Bus not in

status phase

Code Serial Driver Errors
1 Serial overrun error
16 Serial parity error
32 Serial hardware overrun
64 Serial framing error
Code Miscellaneous Result Code
1 Event not enabled at Post-Event
Code CDEV Errors
0 Memory error
1 Resource missing error
3 CDEV value is unset
-1 General CDEV error
Code Script Manager (SM) Errors
0 SM not truncated error
1 Truncation was performed
-1 SM general error
Code Communication Toolbox Errors
0 No error
-1 General communcation toolbox error
Code Communication Resource Manager Errors
0 No error
-1 CRM generic error
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APPENDIX B: MACINTOSH ERROR CODES

Communication Manager (CM) Errors
No error

CM rejected

CM failed

CM timeout

CM not open

CM not closed

No request pending

CM not supported

No CM tools

User cancelled request
Unknown error

Generic error

File Transfer (FT) Manager Errors
No error

FT rejected

FT failed

FT timeout error

Too many retries

Not enough space
Remote cancel

Wrong format

No FT tools

User cancelled request
Not supported

Unknown error

Generic error

MIDI Manager & Packet Errors
MIDI overflow error

MIDI SCC error

MIDI packet error

MIDI-MAX error
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Code Terminal Manager Errors
0 No error
1 Not sent
2 Environ(s) has changed
7 Not supported
8 No tools
11 Unknown error
-1 Generic error
Code Additional Appletalk Errors
-1 Overrun error ReadRest routines)
-2 CRC error
-3 Underrun error
-4 Length error
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A

AC (alternating current), 391
ADB (see Apple Desktop Bus)
Adobe Type Manager (ATM), 38
Address Management Unit, 391
APDA, 254, 405
Advanced test equipment, 67, 69
AMU, 391
Apple Computer, Inc., 3, 19
Apple Desktop Bus

cabling, 203

connecting and disconnecting
devices,

203

definition of, 195

four-wire cable, 207

interface, 195

PowerBooks, 196

test equipment, 201

transceiver chip, 195

troubleshooting, 197
ASC (Apple sound chip), 392
AppleTalk network

definition of, 258
Phase 2, 39

B

Basic Tool Kit, 59
logic probe, 65
multimeter, 61
SIMM tester, 62, 63

Bong noise, 9, 13

Bus topology, 248

C

Cabling, 203
Cache, 393
disk, 395
RAM, 393
slot, 393
CAD

programs for CAD to Mac transfers,

274

Cathrode ray tube (see CRT)
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cdev, 38
Central processing unit, 394
CGM format, 273
CLUT DAC, 394
Components that fail most frequently,
216
Connecting & disconnecting devices,
203
CPU, 394
GLU, 394
CRT, 72,212, 213
discharge, 73
discharge tool, 73
discharge procedure, 75

D

Data recovery
Can Opener, 275
DB-9F connector, 395
DB-9M controller, 395
DB-9 shell, 395
DC (see Direct current)
Desktop, 395
DIP (see Dual in-line package)
Discharge
CRT, 73
Direct current
discharge tool, 73
discharge procedure, 75
DOS
disk recognition, 269
file translation and conversion, 267,
272

442

emulation on Mac, 276
reading IBM 3.5-inch disks, 268, 270
Soft PC, 276
Soft AT, 276
Dual in-line package, 395

E

EPS
definition of, 275
files, 275, 276
importing, 275
Error codes
Appletalk Errors, 418
ATP, 430
NBP, 429
PPC Toolbox, 428
ASP Errors (XPP Drivers), 430
Color Manager Errors, 415
Color QuickDraw and Color
Manager Errors, 420
Data Stream Protocol (DSP Driver
Errors), 430
Disk, Serial Ports, Clock Specific
Errors, 418
Edition Manager Errors, 425
File System Errors, 416
Font Manager Errors, 417
General System Errors, 415
Help Manager (HM) Errors, 428
HFS Errors, 420
HFS File ID Errors, 420
1/O System Errors, 416
major, 98, 99



minor, 99

Memory Dispatch Errors, 427
Menu Manager Errors, 420
MIDI Manager Errors, 422

Misc. O/S Error, 426
Misc. Process Errors, 426

Notification Manager Error, 423
Pack 13—Database Access

Errors, 427
Quick-Draw Error, 426

Resource Manager Errors (Other than

1/0), 421

Scrap Manager Errors, 419
SCSI Manager Errors, 425
Sound Manager Errors, 421

Start Manager Errors, 423

Storage Allocator Errors, 419
SYS-ERR’s That Are Used Instead of
Inline $A9FF and $ABFF, 426

System Errors, 413
Tech Edit Error, 426
Ethernet

definition of, 258
EtherTalk, 261, 262
Phase 2, 261
troubleshooting, 263
Extension Manager, 39

F

Farallon
LocalTalk repeater, 252

PhoneNet, 260
File conversion

Access PC, 269
DOS Mounter, 269

Macintosh PC Exchange, 269

File translators

Apple File Exchange, 268, 272

Data Viz, 272
Mac Link Plus, 272
Software Bridge, 272

Five Step Fix Method, 22, 42

Floppy disk drives, 175
cleaning, 180, 181
dust cover, 180
ejection, 184
external, 191
failure points, 185
heads, 183
lubricating, 182
pin assignments, 190

read/write problems, 183

rotational speed, 188
swapping, 183
troubleshooting, 179
upgrade kits, 188
usage, 179
Fonts
bitmapped, 352
cartridges, 354
internal, 354
scalable, 353
soft, 355
Four-wire cable, 207
Fuse, 200, 245
1-amp pico, 199, 200

APPENDIX A: MACINTOSH RESOURCES
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H

Happy Mac icon, 9, 88
Hard disk drives, 237-239
booting, 242
expandability, 265
file fragmentation, 243
file servers, 264
interleaving, 239
optimization, 244
read errors, 243
reformatting, 243
temperature-related problems, 242
Hazards
general, 70
CRT precautions, 74
CRT discharge tool, 73
high-voltage, 71
safety, 70
static electricity, 76, 77
wrist strap, 78
High failure
items, 12
Macintosh computers, 216

J

Interface
Apple Desktop Bus, 195
InterPoll, 253, 257

K

Keyboards
Apple standard II, 196
cleaning, 204
daisy-chained, 201
dead, 204
keyswitches, 206
repairing, 204
stuck keys, 205

L

LaserWriter, 372, 374
cleaning, 369, 370
toner, 367, 370, 374, 375
troubleshooting, 367
LocalPeek, 253, 257
LocalTalk
bus networks, 247
cabling, 247
configuring, 248
definition of, 247
diagnostic utilities, 253
nodes on, 256
troubleshooting, 249
Logic board, 11, 12, 188, 191

Mac cracker tool, 59
Macintosh error codes
AFP, 433
Apple Event, 431
AppleTalk, 418
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AppleTalk ATP, 430 Script Manager, 438
AppleTalk PPC ToolBox, 428 SCSI Manager, 425, 437
AppleTalk NBP, 429 Serial Driver, 438
ASP, 430 Slot Declaration, 436
cdev, 438 Sound Manager, 421
Color Manager, 415 Start Manager, 423
Color Quickdraw, 420 Storage Allocator, 419
Communication Resource Manager, Sys Environs, 434

438 System, 413
Communication Manager, 439 Terminal Manager, 440
Disk, Serial Ports, Clock, 418 Text Edit, 426
Edition Manager, 425 Macintosh compact family of
error codes, 413 computers (Mac Plus, SE, SE/30,

File Transfer, 439

Font Manager, 417
General System, 413
Gestalt, 434

Help Manager, 428
HD-20 Driver, 437

HFS, 420

HFS File ID, 420

I/O System, 416

Mac TCP, 435

Memory Dispatch, 427
Menu Manager, 420

Midi Manager, 422

Misc. Process, 426
Notification Manager, 423
Pack 13-Database Access,
Power Manager, 434

Classic and Classic II)

problems with video, 277-284

problems with peripheral devices,
278, 287

problems with floppy disk drives,
280, 289

problems with SCSI, 292

Macintosh modular family of

computers (Mac II, IIx, IIcx, Ilci,
IIsi, LC, LC I, IIfx, Quadra 700,
900, 950)

problems with video, 307, 317, 317,
326

problems with peripheral devices,
312, 322, 323, 332, 333

427 problems with floppy disk drives,

308, 318, 319, 328, 329

Primary or Secondary INIT code, 436  problems with SCSI, 310, 320, 321,

Print Manager, 432
Resource Manager, 421
Scrap Manager, 419

330
problems with system, 305, 414, 324
325
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problems with power, 305
Macintosh portable family of
computers (Portable, PowerBook),
100, 140, 145, 170
problems with power, 295, 334, 335,
337,338
problems with peripheral devices,
336
problems with video, 296, 338
Macintosh Operating System
application heap, 32, 33
Chooser, 17, 363
control panel, 18
Desktop, 14
Finder, 15, 26, 27
known good copy of, 22
INITs, 32, 34, 36
problems with, 35
MultiFinder, 16, 36
System Folder, 13, 17, 21, 29, 42
Mac EKG, 52-57
Logic tests, 54
QuickDraw tests, 55
Media tests, 55
Parameter tests, 55
Fatality tests, 55
MacTools Deluxe, 51, 52
Memory, 32, 33, 37, 41, 105, 106
Mode, 32, 41
Mouse, 206, 207
cable, 207
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N
NetMinder LocalTalk, 253
Networks
analyzers, 253, 254,
bad connection, 250
circular or loop, 249
disconnected segments, 250
exceeding 300 meters, 252
improper termination, 249
nodecheck, 254
problems with EMI and RF noise,
253
troubleshooting, 255
Norton Utilities, 15, 31, 46-50
Disk Doctor, 47
emergency disk, 50, 245
Format recover, 47, 49
Speed disk, 47, 50
Unerase, 47, 48

P

Page Description Language, 355
Power-on process, 141, 142
key, 141, 142
Power-on Startup Test (P.O.S.T.), 9,
10, 83
error codes, 84, 85
Power supply
Achilles’ heel, 137
basics, 138
common failures, 167
cycling, 152
defective supplies, 167
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interchangeability, 144
linear and switching, 138
malfunctioning, 11
output voltage rating, 145, 146
overview, 143
power/sweep combination board, 170
PowerBooks, 150-155, 173
problems, 148-150
theory of operation, 138, 139, 140
testing of, 146, 147, 148
third-party supplies, 166
troubleshooting, 146-149, 156
Power control circuitry, 140
Power/sweep combination board, 170
Preventive maintenance, 379
cleaning procedures, 383, 384
cleaning tools, 381, 382
corrosion, 381
Printers
color, 361
daisy wheel, 345
dot-matrix, 346
ImageWriter, ImageWriter II, 360,
361, 362
inkjet, 347
laser, 348
LaserWriter, 372, 373
maintenance, 365
thermal, 347
Printing
dip switch settings, 364
fuser assembly, 375
HP Series 11, II1, 367
paper jams, 372

parallel, 358

ports, 377, 378

PostScript, 356

serial, 358

troubleshooting methodology, 376

R

RAM
system, 105, 106
parameter, 18
parity check, 62
Real-time clock, 402
Repairing
analog video circuitry, 217
compact Macs, 218
RGB
background controls, 214
drive controls, 213
ROM, 13, 19, 41
RTC (see Real-time clock)

S

Sad Mac icon, 21, 89
error codes, 89-96, 100, 101

SCSI
Apple’s implementation of, 231, 232
assigning SCSI ID numbers, 233
cables, 10, 233
definition of, 231
multiple icons, 237
multiuser environment, 234
termination, 235, 236
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testing the port, 64, 232
tools and utilities, 64, 234
troubleshooting, 232, 237
utility tools, 234
Service contracts, 386
SIMMs
adding, 111
chipwalking, 108
configurations, 111
disadvantages, 109-111
failure, 11
Software Tools, 45
Software incompatibilities, 37
compatibility checker, 37
Startup sequence, 84, 87
error chords, 86
icons, 88
initialization, 85
operating system, 87
SRAM (see Static random access
memory)
Static electricity, 79-81
Static random access memory, 403
SuperDrives, 175, 177, 179, 183, 184,
186, 187, 189, 192
upgrade kits, 188
SWIM, 177, 178, 187, 189
System 7.0.x, 19, 20, 23, 24, 31, 36-41
24-bit addressing, 41
32-bit addressing, 41
bug, 39
disk caches, 40, 41
errors, 20
multitasking, 20

448

reinstalling, 31
Tune-up, 25, 40
Super Woz Integrated Machine (see
SWIM)

T
Trackballs, 206, 207
Kensington, 208
Techniques for troubleshooting
software problems, 42
Test equipment (Apple Desktop Bus),
201
Transceiver chip (Apple Desktop Bus),
195
Transistor-to-transistor, 404
Troubleshooting
Apple Desktop Bus, 197
basics, 7
safety, 69
Troubleshooting video displays
bad CRT, 222
bright, horizontal scan lines, 222
collapsing horizontal line, 219
collapsing vertical line, 219
glowing white screen, 219
monitor adjustments, 224
monitor cables, 228
monitor out of focus, 222
single illuminated pixel, 220
test pattern software, 226
white balance, 223
TTL (see Transistor-to-transistor)
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Q

Question Mark icon, 10, 101, 102

'

Versatile interface adapter, 404
Video displays
bandwidth, 211
dot pitch, 211
monitors, 209
pixels, 210
refresh rate, 211
resolution, 210, 211
sync input, 210
VIA (see Versatile interface adapter)
video input lines, 209
Video RAM, 404
Viruses, 22, 23, 102
Virus utility programs

SAM, 15, 58

Virex, 15, 58

Disinfectant, 15, 58
VRAM (see Video RAM)
V-size, 404

W

Warranties
Apple Care, 389, 350
Apple limited, 386-388

X

X Startup icon, 103

Y

yoke, 404
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TROUBLESHOOTING
INTERNETWORKS

Troubleshooting
Your PC

lim Asplawall, Rory Burke,
and Mike Todd

Troubleshooting Internetworks
Tools, Technigues, and Protocols
by Mark A. Miller, P.E.

This is the one for all network managers, supervisors, and administrarors
responsible for the managing a complex internetwork. It's a vital reference
that covers all the essentials of internetwork troubleshooting, from selecting
analysis tools to analyzing the internetwork protocals of popular networks.
Detailed investigations of AppleTalk, VINES, DECnet, NetWare and SNA.
Offers immediate and effective solutions to common and not-so-common
problems. This is the companion volume to Intemetworking: A Guide to Net-
work Commmunications by the same author. 528 pp.

Book $34.95 #1365
Level: Advanced

Troubleshooting Your PG
by Jim Aspinwall, Rory Burke, and Mike Todd

Don't shoot the PC! Troubleshoot it with this complete do-it-yourself guide to
repairing and maintaining IBM PCs and compatibles. You get tips for servic-
ing your system and methods for keeping it running smoothly, as well as PC
essentials such as interfaces, memory, and disk drives. Includes problem index
with solutions to over 100 problems. Useful diagnostic tools provided on

MS/PC-DOS disk. 496 pp.
Book/Disk $32.95 #1446
Level: Beginning-Advanced

1-800-688-3987
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PageMaker 4 By Example
Macintesh Version
Tony Webster and David Webster

Get on the right Mac track with this self-paced guide to using PageMaker 4.
You can work your way through the 12 modules in this book, starting with the
basics and moving to the advanced features . . . or just go directly to the areas
where you need help. Includes step-by-step instructions for everything from
starting a new document to creating customized sytle sheets. Supplementary
Macintosh disk contains exercises that allow readers to apply the concepts
learned to practical desktop publishing projects.. 593 pp.

Book $24.95 #1059
Book/Disk $34.95 =1210
Level: Beginning-Advanced

PageMaker 3 By Example
Macintosh Version
by Tony Webster and David Webster

The ideal guide for desktop publishers working with PageMaker 3. Includes
step-by-step instructions for everything from PageMaker basics to creating
customized templates. Readers can learn how to use PageMaker menus,
commands, and tools; format and edit text or graphics; use PageMaker's internal
graphics; and create custom master pages. 464 pp.

Book $22.95 =0494

Level: Beginning - Advanced

1-800-688-3987
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NetWare for
\|w_ﬁlllu~fl
[ sers Guide

The NetWare
for Macintosh
Manual Maker

The Complete Kit for
Creating Customized
NetWare for Macintosh
Manuals

NetWare for Macintosh User's Guide
by Kelley J.P. Lindberg

NetWare for Macintosh! Here's the complete guide on how to increase pro-
ductivity, protect files and share printers, applications, and files with other
network users. Simple instructions for accessing the network, printing, and
working with security. Plus descriptions of NetWare 286 and 386 security,
hints on sharing files with MS-DOS and OS/2 users, and practical tips on
troubleshooting workstation problems. Covers versions 1.0, 1.1, and 2.0. 280
Pp-

Book $29.95 #1261

Level: Beginning-Advanced

NetWare for Macintosh Manual Maker

The Complete Kit for creating Customized NetWare for
Macintosh Manuals

by Kelley J.P. Lindberg

Macintosh manual maker's dream! Now simplify the process of documenting a
network or updating user information with generic end-user information which
can easily be modified to suit a particular site's requirements or the expertise of
different users. Administrators can create customized NetWare for Macintosh
documentation! Files are provided in Microsoft Word 5.0. 314 pp.

Book $49.95
Level: Advanced

#130X

1-800-688-3987
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QuarkXPress 3.1 By Example
by Tim Meehan and Cynthia Williams

The complete guide to mastering QuarkXPress 3.1. Covers QuarkXPress 3.1
features including the new color, style sheet, and trapping palettes. Contains
glossary of desktop publishing terms, listing of X Tensions, instructional case
studies, and 8 pages of full-color illustrations. 338 pp.

Book $26.95 #2659

Level: Beginning - Intermediate

Fit to Print with QuarkXPress 3.1
by Lauren Smith

Yes, you do need those great inside tips, tricks, and techniques to get the most
and the best out of the laest version of QuarkXPress. . . and there they are!
You'll be designing professional-looking documents as you explore the
advanced features of QuarkXPress and learn the art of effective page design.
Includes complete explanations of Quark's features and commands, hands-on
exercises, many sample layouts, and helpful design tips readers can apply to
their own desktop publishing projects. The exercise disk (Macintosh) contains
templates for creating attractive newsletters, brochures, advertisements, and

flyers. Designers new to QuarkXPress, as well as intermediate users, will find
this book a winner! 352 pp.

Book/Disk $29.95 #1713

Level: Beginning-Intermediate

1-800-688-3987
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PROGRAMMING IN
3 DIMENSIONS
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Programming in 3 Dimensions
3-D Graphics, Ray Tracing, and Animation
by Christopher D. Watkins and Larry Sharp

Required reading! This one is for all computer graphics enthusiasts who want
a detailed look at 3-D graphics and modeling. Also features discussions of pop-
ular ray tracing methods and computer animation. Includes eight pages of full-
color graphics. Provides C source code and numerous examples. MS/PC-DOS
disk contains sample source code. A must! 512 pp.

Book/Disk $39.95 #1209

Level: Intermediate

Photorealism and Ray Tracing in C
by Christopher Watking and Stephen Coy

C programmers interested in computer graphics . . . look no further! This is
the book that puts the tools in your hands to produce photorealistic, 3-D
images on PCs. Includes section on ray tracing, plus tips for producing sample
images as well as creating original designs. Source code on MS/PC-DOS disk
for reproducing and customizing sample images. Includes eight pages of full-
color graphics. 476 pp.

Book/Disk 34495 =470

Level: Intermediate

1-800-688-3987
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PROGRAMMING IN C

B oprr 7. Shevens

Fractal Programming in C

by Roger T. Stevens

If you are a programmer wanting to learn more about fractals, this book is for
you. Learn how to create pictures that have both beauty and an underlying
mathematical meaning. Included are over 50 black and white pictures and 32
full-color fractals. All source code to reproduce these pictures is provided on disk

in MS-DOS format requiring an IBM PC or clone with an EGA or VGA card, a
color monitor, and a Turbo C, Quick C, or Microsoft C compiler. 580 pp.

Book $29.95 #0370
Book/Disk $39.95 #0389

Level: Intermediate

Advanced Fractal Programming in C
by Roger T. Stevens

Programmers who enjoyed our best-selling Fractal Programming in C can move on
to the next level of fractal programming with this book. Included are how-to
instructions for creating many different types of fractal curves, including source
code. Contains 16 pages of full-color fractals. All the source code to generate the
fractals is available on an optional disk in MS/PC-DOS format. 305 pp.

Book $29.95 #0966
Book/Disk $39.95 #0974

Level: Intermediate

1-800-688-3987
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Windows 3: A Developer’s Guide

Jedivey M. Rickiee

Windows 3.0 By Example

Vb 12
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Michiel Heant

Windows 3: A Developer's Guide
by Jefirey M. Richter

Now create advanced Windows applications quickly and easily! This volume
presents in-depth coverage of advanced Windows features, shows how to cre-
ate efficient, bug-free code and provides numerous illustrations and source-
code examples. 10 complete applciations available on MS/PC-DOS disk.
688 pp.

Book
Book/Disk
Level: Advanced

$19.95
$39.95

#1628
#1644

Windows 3.0 By Example
by Michael Hearst

Here is a hands-on guide to Windows 3.0. Written for all users new to
Windows, this book provides thorough, easy-to-follow explanations of
every Windows 3.0 feature and function. Numerous exercises and helpful

practice sessions will help further develop your understanding of
Windows 3.0. 398 pp.

Book
Level: Beginning

$26.95 #1806

1-800-688-3987
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Delivering
Electronic Mail

B L

Delivering cc:Mail

Installing, Maintaining, and Troublesheoting a cc:Mail System
by Eric Arnum

This is THE cc:Mail book you've been looking for! A must for all network
administrators responsible for installing, maintaining, and troubleshooting
cc:Mail. Detailed discussions of cc:Mail essentials ...covers the new Apple
Macintosh and MS-DOS administration programs...plus recent enhancements
to the cc:Mail Gateway system. The works! 234 pp.

Book $29.95 #1857
Book/Disk $39.95 #1873
Level: Advanced

Delivering Electronic Mail: Installing and Troubleshooting
Electronic Mail Systems

by Phillip Robingon

Network administrators: if you're responsible for installing, maintaining, and
troubleshooting an electronic mail system, this is the one for you! Addresses
concerns of choosing a system and provides a thorough overview of the differ-
ent types of E-Mail systems available. Helps you select the system most appro-
priate for your needs. 352 pp.

Book $29.95 =1709

Level: Beginning - Advanced

1-800-688-3987
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Using cc:Mail
by Stephen Caswell

A not-to-be-missed handy reference for all cc:Mail users! Key terms, features,
and commands, plus step-by-step instructions for reading messages, acting on a
group of messages, and creating personal mailing lists. Includes installation
information and a discussion of cc:Mail for Windows. Covers cc:Mail PC ver-
sion 3.2 and Macintosh version 1.2. 308 pp.

Book $23.95 #1849
Level: Beginning-Advanced

Quattro Pro 3: Using Macros
by Jeft Brown

Want to work with Quattro Pro's powerful macro language, automate spread-
sheet processes, and design complete macro applications? Grab this book and
discover how to interpret macro code, edit existing macros, and execute
macros. Also macro debugger, macro libraries, the mouse palette, text formu-
las, edit menus, and more! 553 pp.

Book $32.95 #2640

Level: Beginning-Advanced

1-800-688-3987
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Building Local Area Networks with Novell's NetWare
Vergions 2.2 and 3.X
by Patrick H. Corrigan and Aisling Guy

From the basic compenents to complete network installation, here is the
practical guide that PC system integrators will need to build and implement
PC LANS in this rapidly growing market. The specifics of building and
maintaining PC LANS, including hardware configurations, software develop-
ment, cabling, selection criteria, installation, and on-going management are
described in a clear “how-to” manner with numerous illustrations and sample
LAN management forms. Covers Novell's NetWare, version 2.2, and 3.11 for
the 386. Additional topics covered include the OS/2 LAN Manager, Tops,
Banyan VINES, internetworking, host computer gateways, and multisystem
networks that link PCs, Apples, and mainframes. 704 pp.

Book/Disk (MS-DOS) $39.95 #239X
Level: Beginning - Advanced

LAN Troubleshooting Handbook
by Mark A. Miller, P.E.

LAN administrators—this could be the most important tool in your toolbox!
This unique and powerful reference is an invaluable guide for any LAN trou-
bleshooter. It presents detailed discussions of LAN standards, network docu-
mentation requirements, test equipment alternatives, and problems and solu-
tions for twisted pair, natives, coaxial and fiber-optic network cabling systems.
Specific issues associated with troubleshooting today's four most popular LAN
architectures —ARCNET, Token-Ring, Ethernet, and StarlL AN™ —are
specifically addressed. The optional MS/PC-DOS disk contains 15 practical
programs for trouble-shooting and monitoring data communications systems.

One of the basic books of the business! 309 pp.

Book $29.95 #0540
Book/Disk $39.95 #0567
Level: Advanced

1-800-688-3987
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Troubleshooting Your Macintosh

This hands-on guide shows you how to
maintain, repair, and upgrade your
Macintosh computer for maximum per-
formance. You don’t have to be a hard-
ware technician or Macintosh software
expert to safely troubleshoot problems
that affect your system. Troubleshooting
Your Macintosh walks you through
problems related to power supply,
printers, videoboards, and more. The
information is presented in a clear, non-
technical manner, making it easy to
understand and implement.

Troubleshooting Your Macintosh includes
sections on using the right diagnostic
tools included in the Macintosh system,
optimizing hard-disk drives, connecting
peripherals, and installing networks. It
covers all Macintosh computers includ-
ing the Plus, SE, and Classics as well as
the full lines of the Macintosh II and
PowerBook families.

Why this book is for you—See page 1.
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® EXPERT ADVICE ON MANAGING AND
UPGRADING YOUR MACINTOSH
COMPUTER.

® DO-IT-YOURSELF REPAIR TIPS TO
SAVE YOU TIME AND MONEY.

® TRIED-AND-TRUE METHODS TO
DIAGNOSE HARDWARE PROBLEMS.

e EXTENSIVE AND THOROUGH
COVERAGE OF MACINTOSH ESSENTIALS,
INCLUDING USER INTERFACES,
MEMORY, AND DISK DRIVES.

* TECHNIQUES TO SOLVE PRINTING
PROBLEMS AND EXTEND THE LIFE
OF YOUR LASERWRITER.

® FIXES FOR COMMON VIDEO DISPLAY
PROBLEMS.

® AN EXTENSIVE REFERENCE SECTION
INCLUDING A GLOSSARY OF TERMS, AND
LISTS OF SOURCES FOR BOTH APPLE
PARTS AND INFORMATION.

Douglass High is an internationally recognized lecturer
and expert in Macintosh hardware design, software and
systems integration. Mr. High pioneered the field of
component level training seminars for the Macintosh
family of computers. He has authored numerous articles
on the subject and conducts technical training seminars

worldwide.
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