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Imagine.
Finding the schematic you need
at the click of a button!

SmartMan is making dreams come true. Now you can

have all the updated information you need, when you
need it, in just a few seconds. Choose your schematic,
then type the component number. Instantly, the screen
displays the part number and description. SmartMan
stores all the schematics on your hard drive, so you
won'’t run out of work space every time you need to
check a diagram or look up a part. With SmartMan,

you won't only dream about increased

SMARTMAN

efficiency, you'll experience it. For more
information, call 423-475-0393.

Imagine It. We did. 54
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It’s another
new year

EDITORIAL

It’s another new year, a time when many
people look back on the previous year,
evaluate what kind of year it was, and
look forward to the new year with reso-
lutions to do things better. In the hustle-
bustle of daily life it’s easy to get side-
tracked and just get on with trying to
finish everything that must be done. At
the beginning of the new year it can be
helpful just to slow down and think about
where we’re going.

ES&T has made a couple of changes.
for the new year. If you take a look at the
departments, such as Products and
Literature, you’'ll see that we’ve bright-
ened them up a little with some new
graphics at the top of the page. It’s not a
big or important change, but we hope it
makes the magazine look a little brighter.

More important, we have an entirely
new entity, an annual newsletter about the
business side of servicing. If you haven’t
seen a copy yet, you will soon. It’s an
eight page newsletter called “Strictly
Business.”

Many service centers, especially some
of the smaller centers, have difficulty
introducing and employing good busi-
ness practices. They’re too busy with the
business of servicing to go out and take
a course in business management or
accounting, so they continue to operate
with makeshift business practices.
“Strictly Business” is designed to help
those service centers by providing busi-
ness-oriented articles that they can read
and follow and, we hope, thereby
improve their business acumen.

Of course, we publish a “Business
Corner” article in most issues of ES&T,
but the limited space available for those
articles doesn’t really allow us the oppor-
tunity to provide much in the way of
details. “Strictly Business” sidesteps the
space problem and gives us room to pub-
lish a number of the more in-depth arti-
cles. And one of the best things about
“Strictly Business™ is that it comes to
readers at no extra cost; it’s included with
the price of the subscription. Please let us
know what you think after you’ve had a
chance to look over your copy.
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Some new year’s
resolution suggestions

Of course not everyone cares to make
new year’s resolutions. But there are those
of us in whom hope springs eternal, and
we try to better our personal and working
lives by making resolutions at the new year
to do things differently. Here, in no par-
ticular order, are a few suggestions that
could help a consumer electronics service
technician, manager or service center
owner improve their business in 1996.

* Join an association.

* Attend a trade show.

* Send a technician to a technical
course

» Learn more about the local, county,
state and other laws that govern your type
of business.

* Read a book, or take a course in busi-
ness practices.

* Read a book or take a course on elec-
tronics theory.

* Read a self-help/motivational book
on a subject of interest to you.

* Write a letter to the editor of ES&T
and let him know what kinds of articles
you’d like to see in ES&T in 1996 and
beyond.

* Write up a troubleshooting tip and
send it to ES&T.

For myself, I’m going to resolve to get
out more among technicians and service
center owners and learn more about their
information needs and problems.

It pays dividends

While it sometimes seems that mak-
ing resolutions and following through
with them is more trouble than it’s worth,
itcan pay dividends. We’ve found that by
constantly trying to keep abreast of new
developments in consumer electronics,
and trying to stay informed about the
information needs and problems faced by
service centers, we’ ve been able to make
changes in the editorial coverage of
ES&T that makes it more useful.

Good luck inkeeping yourresolutions,
and Happy New Year!
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Philips Service Company
servicer referral program

Starting approximately September 1,
1995, consumers who call the Philips Ser-
vice Company (PSC) Information Center
for the location of their nearest servicer
will be asked to enter their five-digit pos-
tal zip code.

The PSC computer system will read the
first three digits of the zip code and look
up all the servicers in that area.

Assuming the consumer lives in an area
covered by one of PSC’s factory service
centers, the computer will give out the
name, address, city, state and phone num-
ber of the factory service center, and the
same information for the top three inde-
pendent servicers in the area, based on
their rolling three-month Quality of
Service (QOS) score.

If the consumer wants more choices, he
or she can press “5” from a touch tone
phone and get the listings for more ser-
vicers, inalphabetical order, regardless of
QOS score.

A QOS score of 85 or higher will qual-
ify aservicertobe placed in the first group
of listings given out by either PSC’s voice
response unitor by live operators. All list-
ings of 85 or higher will be rotated on each
inbound inquiry so that everyone will get
areasonably equal number of referrals in
the long run.

EIA’s world wide web
site continues to grow

The Electronic Industries Association’s
homepage on the World Wide Web
{(WWW), originally launched in June by

NEWS
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be able to access our homepage and get
the information they need at the click of
a button, giving them a doorway to the
full benefits of EIA membership. To en-
sure EIA succeeds in this mission, we are
creating a members only section, acces-
sible through special passwords.”

EIA’s homepage will continue to grow
over the coming months as other Groups.
Divisions and Departments add special-
ized information. CEG, the Engineering
Department and the Public Affairs De-
partment will continue to maintain their
current pages as well as creating new and
improved sites. Eventually, members will
be able toregister for conferences or order
publications via the homepage.

“Since June when the Consumer Elec-
tronics Group put up its homepage it has
increasingly been accessed by 4800 peo-
ple a week,” commented Gary Shapiro,
CEG Group Vice President. “With this
tremendous interest by consumers and
media, our members’ information, as
well as our own, is being disseminated in
a way never used before.”

Engineering pages feature
user-friendly search engine

The Engineering Department section
of the EIA homepage currently includes
alisting of all EIA, The Telecommunica-
tions Industry Association (TIA) and
JEDEC standards in the Global Engineer-
ing Documents catalog. A special feature
of the standards homepage is a search
engine allowing web browsers to easily
access standard information using key-
words. New enhancements include pages
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the Association’s Consumer Electronics
Group (CEG), is expanding. Joining
CEG’s web pages online are EIA’s En-
gineering and Public Affairs Departments.
“Asexpected, the World Wide Web site
is growing and will eventually encom-
pass every facet of the Electronic Indus-
tries Association,” said Peter F. McClos-
key, president of EIA. “It is our goal to
make this the best homepage possible, not
just for diehard Internet users, but for our
members, the press and anyone interest-
ed in the US electronics industry.”
McCloskey continued, “We are partic-
ularly interested in having our members

Electronic Servicing & Technology (ISSN 0278-9922) is
published 13 times a year by CQ Communications, Inc. 76
N. Broadway, Hicksville, NY 11801. Telephone (516) 681-
2922. Second class postage paid at Hicksville, NY and addi-
tional offices. Subscription prices (payable in US dollars
only): Domestic—one yeat $24.75, two years $45. Foreign
countries—one year $30.75, two years $57. Entire con-
tents copyright 1995 by CQ Communications, Inc.
Electronic Servicing & Technology or CQ Communica-
tions, Inc. assumes no responsibility for unsolicited man-
uscripts. Allow six weeks for delivery of first issue and for
change of address. Printed in the United States of
America.

Postmaster: Please send change of address notice to
Electronic Servicing & Technology, 76 N. Broadway,
Hicksville, NY 11801

CQ Communications, Inc. is publisher of CQ The Radio
Amateur's Journal, Popular Communications, Micro-
Computer Journal, CQ Radio Amateur (Spanish CQ), CQ
Amateur Radio Equipment Buyer's Guide, CQ Amateur
Radio Beginner's Buyer's Guide. Popular Communica-tions
Communications Guide, and Electronic Servicing &
Technology.

describing the status of all EIA engineer-
ing projects and standards proposals.
“We are happy to offer an electronic
catalog of our standards and a database of
our open projects via the internet,” com-
mented Dan Bart, EIA/TIA vice presi-
dent, standards and technology. “Glyn
Finley, vice president, Market Research,
is doing a phenomenal job coordinating
each Department’s development and en-
suring a universal, consistent group of
pages. We are all very excited about the
Webssite and its continuing enhancement.”
In addition, a subset of Departmental
Engineering Committees’ homepages
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have been scheduled tor beta-tests on the
Internet in the fourth quarter of 1995.
Through a secured “Members Only” area.
EIA members will have access to min-
utes, agendas and working documents.

News and publications on the net

The Public Affairs Department home-
page will have several features designed
to maximize uscr friendliness and fast
access. In the works are three sections:
News, Publications and Membership.
The News section features recent press
releases, cover storics from the Executive
Reporrt and stories from the Annual Report.

“It is essential that the media have
quick and easy access to the Association’s
position on the latest issues of the day.”
commented Mark V. Rosenker. vice pres-
ident, Public Affairs. “Using our web site,
we will be able to provide this service.”

A hsting of the ELIA Publication Index
will be made available on the Public Af-
fairs Department homepage with full
descriptions and eventually, online order-
ing capabilities. Finally, the Public Af-
fairs Department is developing a home-
page with a complete listing of member
companies. In the future, member com-
panies wishing to have their homepage
linked to EIA’s will be able to do so on
the membership page as a free service.

More coming soon!

Internct users should expect to see oth-
er EIA Groups and Departments coming
online soon. The Government Division
will be the next section to ofter various
materials on the homepage with Govern-
ment Relations following soon after.

EIA encourages World Wide Web users
to explore the homepage. Interested per-
sons may simply type in the address,
http.://www.eia.org, and click on the
hypertext links to the Consumer
Electronics Group. the Enginecring
Department or the Public Affairs D-
epartment.

Now celebrating its 71st year. the Elec-
tronic Industries Association is the na-
tional trade organization representing
U.S. electronics manufacturers. Commit-
ted to the competitiveness of the Amer-
ican producer, EIA represents the entire

spectrum of companies involved in the
manufacture of electronic components,
parts systems and equipment for commu-
nications. industrial, government and
CONSUMET USES.

At home, many families want music
everywhere, EIA/CEG survey finds

Americans are listening to music
throughout the house and increasingly
want high quality sound in several rooms,
according to a national survey announced
today by the Consumer Electronics
Group of the Electronic Industries Asso-
ciation (EIA/CEG).

According to the EIA/CEG survey,
which was conducted in May and an-
nounced at the CES Specialty Audio and
Home Theater Show, the living room or
family room is the most common house-
hold location for listening. Among the en-
tire sample of 1,200 families, 53 percent
say they listen to music frequently in one
of those areuas and another 33 percent say
that they do so occasionally.

However, among families who own
complete stereo systems made up of sep-
arate components, the numbers jump to
65 percent who frequently enjoy music in
the living room, and 25 percent who occa-
sionally do so.

The stereo owners also report recurring
listening in other parts of the house, ac-
cording to the EIA/CEG rescarch. Specif-
ically, 30 percent listen frequently in the
bedroom, 28 percent in the kitchen, 15
percent on the porch or deck. 11 percent
in the garage and 10 percent listen fre-
quently in the bathroom.

Specifically, when asked if they had “a
stereo system, boombox, portable radio
or something else,” in the rooms where
they listen to music, 90 percent of those
families with component systems who
tfrequently listen in the family or living
room have a stereo system in that room.

Among those families with stereo com-
ponent systems who frequently listen in the
bedroom, 56 percent have a stereo system
there; in the Kitchen, 47 percent; on the
porch or deck 46 percent; in the garage 44
percent; and in the bathroom, 25 percent.

Families are installing multiple sterco
systems because, for a significant num-
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ber. having high quality sound wherever
they hsten is an important consideration.

For example, 84 percent of component
system owners who frequently listen to
music in the living or tamily room said it
1s important to have high quality sound in
that room. High quality sound is impor-
tamt to 68 percent of those who listen fre-
quently in the bedroom, 56 percent in the
kitchen, 63 percent on the porch or deck.
And among those who frequently listen
in the bathroom, 41 percent said having
high quality sound is important.

The quality of sound is critical, the
research found, because while the music
is primarily for background or atmo-
sphere, a significant number of each
room’s frequent listeners are listening in-
tently. Among the sterco component sys-
tem owners who frequently listen in cach
room, the number who do so intently in-
clude: 19 percent in the bedroom, 9 per-
cent in the kitchen, 8 percent in the bath-
room, 10 percent on the porch or deck,
and 13 percent in the garage. The most in-
tent listening 1s carried out in the living
room or family room where 25 percent of
the frequent listeners said they listen to
music intently.

Information contained in this release
was obtained during May 1995 via tele-
phote interviews. Approximately 1,200
interviews were conducted with U.S.
heads of houscholds across three groups:
500 home theater system owners, 574
component stereo system owners, 500
randomly selected consumers not owning
a home theater or stereo system. In-
dividual samples will not add to total in-
terviews since some consumers owned
both a home theater system and stereo
system. Survey questions were designed
by CEG and administered by the Verity
Group, Inc. from their headquarters in
Fullerton, CA. All results have a margin
of error of +/- 4 percentage points.

Speaker and CD sales star in Jul

Highlighting July’s audio sales num-
bers. speaker sales skyrocketed 70 per-
cent over last year's July figures, accord-
ing tc the Electronic Industries Associa-
tion's Consumer Electronics Group (E1A/

(Continued on page 46)
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LAN items featured in catalog

Jensen Tools announces its latest tool
catalog with a special 8-page insert fea-
turing dozens of LAN-related items. This
is in addition to the 9 networking pages
in the main catalog.

The 72-page full-color catalog includes
comprehensive selections of the most in-
demand items from all of the company’s
lines. Besides networking, tool kits, cases
and testers, the listing covers items for
computer, and telcom installation, main-
tenance and repair.

Circle (80) on Reply Card

Personal computer hardware training

Computer Maintenance Training Com-
pany, Inc. expands their Desktop Training
offerings with the addition of several PC
Hardware Maintenance Courses. The
new programs are available as “Plug In
Units™ which allow a student. once pre-
requisites are met, to sclect the sequence
and content of their training by choosing
only the Plug In Units which meet their
specific requirements. Among the new
Plug In Units available are: Introduction
to PC Hardware; PC Hardware Repair;
DOS and Windows for PC Hardware Re-

LITERATURE

pair and Introduction to PC LANs. Addi-
tional unitscovering Novell Networks are
planned for release in January, 1996.

Class sizes are limited to six students
and each Plug In Unit includes hands-on
lab exercises to give students practical
experience.

Circle (81) on Reply Card

Parts and accessories catalog
MCM Electronics announces their
newest catalog—number 36.
The catalog contains over 2,700 new
items, including project accessories,
semiconductors, connectors, test equip-

CALL TOLL FREE

1-800-543-4330

FAX 1-513-434-6959

ment, computer products, audio, TV,
VCR and appliance repair parts. This cat-
alog also introduces LAN Cable test prod-
ucts from Paladin and Triplett, crimping
tools from Sargent, and many other new
items for the electronics service techni-
cian. In addition it introduces hundreds of
new repair parts for servicing TV’s/
VCR’s and more. Catalog 36 also an-
nounces permanent price reductions on
semiconductors, video heads, flybacks,
motors, and many other items used every
day i consumer electronics service.

Circle (82) on Reply Card

Free issue of newsletter
BiblioData, publisher of the industry-
respected directory Fulltext Sources On-
line, announces publication of & new
monthly newsletter covering the use of

XX

the Internet for business research and
competitive intelligence.

The CyberSkeptic’s Guide to Internet
Research targets business librarians and
researchers who need to find substantive
information via the Internet. The newslet-
ter is a practical, skeptical—but hopeful
—Ilook at a major source of information,
the Internet. One feature is a listing of In-
ternet sites organized by Subject Areas.

The newsletter differs from other peri-
odicals that mention Internet by being
timely (monthly issues), focusing criti-
cally on research sources, and targeting
Internet users who are also familiar with
professional online vendors (such as
DIALOG and Nexis) so comparisons can
be made.

BiblioData had produced a Premier
Issue dated November 1995 and will send
a free copy to all who inquire. as long as
supplies hold out.

The CyberSkeptic's Guide to Internet
Research costs $149 for ten issues during
the year.

Circle (83) on Reply Card

Service and repair directory on
the Internet

Computer Network Services, Inc.
(CNS) announced that they are sponsor-
ing a new Service and Repair directory on
the Internet.

Over 30 million worldwide computer
users are estimated to be dialing into the
World Wide Web (WWW) on the Inter-
net. The Service and Repair Directory
allows computer users to quickly search
by company or geographical region for a
local or specialized repair facility. De-
tailed information about supported man-
ufacturers’ warranty, products serviced,
and additional company information is
listed for each company in the directory.

The directory aiso lists companies that
specialize in parts location and distribu-
tion. Companies with their own WWW
page(s) receive a free link trom their list-
ing in the Service and Repair Directory.
This allows the user to quickly reference
more information about any particular
company from within the directory.
Interested persons can view the Service

and Repair Directory on the Internet at
http://www.cns-nj.com/service.
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Coaxial Connectors catalog
A new catalog that features a broad line
of 7/16 RF coaxial connectors for wire-

i}

TRU-CONNECTOR CORPORATION

less communications applications is be-
ing offered by Tru-Connector.
The High Power 7/16 RF Coaxial Con-

nectors Catalog features a full line of

standard connectors in straight, right
angle, and between series configurations
that fit popular cables from 0.041" to
0.685" dielectric diameters. Plugs, jacks,
panel receptacles, and a wide variety of
combination heads and adapters are in-
cluded.

Providing performance specifications
and a description of the body, center con-
tact, and inner/outer conductor material
options, the 1 2-page catalog includes line
drawings for each item along with com-
patible cable types.

Circle (84) on Reply Card

Pace Incorporated 1996
training schedule

Pace Incorporated, Laurel Maryland,
announces its 1996 Pacenter Training
Schedule. Pacenter Training teaches the
skills, techniques and process control de-
velopment necessary to perform high
quality, non-destructive assembly and
repair on all types of electronic modules
and assemblies. Open enrollment for
1996 classes at the Laurel MD Training
Center has been scheduled as follows:

¢ o

Universal Repair for Electronics (PCT-
200) is an in-depth, hands-on, program
covering Hi-Rel Soldering, component
removal, circuitry repair and ESD con-
trol

 Multilayer and Flexible Circuit Re-
pair (PCT-300) is an advanced, hands-on,
course covering the latest techniques
needed for excavations, interfacial con-
nections and internal conductor repairs,
as well as the latest repair technology for
broken conductors and land areas. (Pre-
requisite: PCT-200)

 Surface Mount Technology (PCT-
400) is acomprehensive program empha-
sizing the safe installation and removal
of SMCs which covers the latest devel-
opments in this rapidly advancing area of
electronic assembly, rework and repair.

* The PACE Instructor Training Semi-
nar is an intensive l-week course de-
signed for personnel involved in solder
instruction. Prior attendance at either a
PACE PCT-200 or PCT-400 course (or
equivalent) is a must. Class size is limit-
ed so everyone gets individual attention.
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Computer diagnostics

By The ES&T Staff

When we think of “diagnostic soft-
ware,” we ordinarily think of the power-
ful and useful programs that companies
put out to perform diagnoses of comput-
ers. In a larger sense, though, diagnostic
software has been in use for as long as
electronics  products been in
existence.

For example, any time a technician
plays a known-good video tape and
observesthe TV screen totry todetermine
what might be the problem with a mal-
functioning VCR, he is using diagnostic
software. Or when a technician applies a
signal generator at some point in the cir-
cuit and evaluates the output, and there-
by the intervening circuitry, he’s using
diagnostic “software” (the injected sig-
nal). to diagnose the product.

have

Diagnostic software

The real advancement in diagnostic
software represented by computer diag-
nostic software as we know it today 1s the
automation that it provides. Even with us-
ing the older diagnostic products de-
scribed above it still took the hands of the
technician to apply the signals, and his
eyes and mind to interpret the results.
With computer diagnostic software prod-
ucts, the software performs all of the tests
and provides an analysis that’s largely
independent of human interpretation.

In the case of computers, because the
software loaded into the computer deter-
mines what function the computer will
perform, it’s possibie to load software
into the computer that turns it into a diag-
nostic tool. Even better. it can be used to
diagnose many of its own problems.

Furthermore, software is available that
will probe the computer, determine what
components are in the computer, how
they’re configured, and then report that
on the screen, in printed form, or a file on
disk. The kind of information that this

type of software provides, tells you if

there i1s a mouse installed, or a modem,
and how much RAM there is, and the
capacity of the disk drive.

When a computer exhibits problems,
if the disk drive, the CPU, and certain por-
tions of the memory arc operating prop-
erly, the service technician will be able to

use diagnostic software to perform many
diagnostic checks.

Some of the tests

A diagnostic program can check out
memory (RAM) to see if it’s all operat-
ing properly. Some diagnostic programs
read and write to the hard disk over and
over. If any areas of the disk give incon-
sistent results they are marked as bad so
the computer won’t attempt to record in-
formation on those areas.

Some diagnostic programs check only
a few areas of the computer, others check
just about everything. Some diagnostics
operate under DOS, some under Win-
dows, and still others use their own inde-
pendent operating system.

Technicians should use care in select-
ing a diagnostic software program, de-
pending on their levels of expertise, how
deeply they plan to get into computer ser-
vicing, and how much they want to spend.

POST cards

When the computer is first turned on,
it goes through a series of checks to make
sure everything is operating properly
before starting up. If certain portions of
the computer check out as faulty, the
computer shuts down. That checkout pro-
cedure is known as the power-on self test
(POST). When the POST senses a prob-
lem and shuts the computer down, there’s
no indication of why it didn’t boot up. It’s
almost impossible to determine the cause
without « lot of trial and error.

There is a test device called « POST
card, however, that will provide a visual
indication of each step of the POST, und
hold an indication of the last POST step
performed before the computer shuts
down. That provides the technician with
an indication of where to look to find the
problem. POST cards are available from
a number of manufacturers.

Some PC diagnestic tools
There are a lot of personal computer
diagnostic products available to techni-
cians, and more are being produced every
day. And to further confuse the situation,
diagnostics are being bundled in with
some operating software.
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Asone example, DOS 6.22 comes with
a diagnostic called ScanDisk, which
checksthe disk and reports if any portions
are faulty. Additionally, some ot the hard-
ware manufacturers are bundling diag-
nostic software with their products. In an
attempt to make sense of the diagnostic
market, we’ll describe 6 categories of di-
agnostic programs.

The diagnostic tools described here fall
into the following six categories:

« POST reader cards

« Diagnostic software

« Fixed disk drive utilities

* Floppy disk drive utilities

« Virus utilities

+ Windows utilitics.

POST reader cards

A POST reader card is used to deter-
mine the cause of failure on a PC that will
not boot from either the tloppy or hard
drive: a dead PC. When a dead PC is
turned on it will not operate. A series of
beeps will be emitted, or some general
failure description will be displayed on
the computer monitor.

By plugging a POST reader card into
the computer, the technician can monitor
the systems signals and POST codes dur-
ing the boot up process and thereby deter-
mine the cause of failure. Good docu-
mentation is the most important feature
of & good POST reader card.

Diagnostic software
Diagnostic software is used to deter-
mine and correct problems on a bootable
system: one that you can boot from cither
the floppy drive or the hard drive. Problems
range from hardware failures, hardware
configuration problems, software corrup-
tion, and software configuration problems.
Diagnostic software should have the
ability to determine the difference be-
tween hardware problems and software
problems. Once the hardware problem is
corrected, or if it is determined that there
is no hardware problem, you can then

move on to software problems.

Fixed disk utilities
A fixed disk utility is used to test, fix,
and perform data recovery on a hard



drive. Fixed disk utilities are operating
system specific. Get the utility that ap-
plies to the operating system that you are
working on (normally DOS). The utility
must not rely on the DOS structure to be
intact since this is normally where the
problem resides. An easy to use editor
which can display in hex or ASCIl in 256
byte or 512 byte screens is required.

The editor should have features to
repair (in order): the bootloader, partition
tables, boot signature, volume boot sec-
tor, volume boot signature, FAT 1, FAT 2,
root directories, subdirectories, and data
files. Automated features save time but
there should be manual capabilities for all
of the above features as well.

Floppy disk drive utilities

A floppy disk drive utility is used when
the tloppy drive reports an error and the
problem s not the floppy diskette. A good
tfloppy utility can test, clean, and help
realign tloppy drives.

Ordinarily, itisnot worth atechnician’s
time to realign a floppy drive, but realign-
ment can be attempted on most floppy dri-
ves with a tloppy disk utility that features
realignment capabilities.

Virus utilities

A virus utility is useful when you sus-
pect that there may be a virus present.
These occasions include: cases when a
known virus has attacked a system, cases
when there is no hardware fuailure but the
system is having problems and a virus is
suspected, and on a routine basis to find
and delete a virus that may be on the sys-
tem but has not been activated yet.

Windows utilities

A Windows utility is used when you
are having a problem, but only when run-
ning under Windows. A Windows utility
should detect Windows and softwure con-
figuration problems. A Windows utility
should be a program that does not run
under Windows but can look at Windows
and the software running under Windows,
and detect the configurarion problem.

Unfortunately all Windows utilities
have to be run under Windows. Hf you are
having a Windows problem, 90% of the
time you will not be able to run the utili-
ty. Use diagnostic software to determine
it a hardware failure occurred or not. If
not, start to reconfigure DOS, Windows,
and all software running under Windows
until you solve the problem. =

POST reader card and diagnostic software manufacturers

Accurite Technologies Inc.
231 Charcot Avenue

San Jose, CA 951311
408-433-7980

All Micro Inc.

1250 Rogers Street. Suite D
Clearwater FL, 34616
813-446-6660

American Megatrends, Inc.
6145-F Northbelt Parkway
Norcross, GA 30071
404-263-8181

Central Point Software Inc.
15220 NW Greenbrier Parkway
Suite 200

Beaverton, OR 97006
800-445-4064

Dariana Software

5241 Lincoln Avenue, Suite BS
Cypress. CA 90630

714 236-1380

Data Depot

1710 Drew Street, Suite 5
Clearwater, FL 34615
813-446-3402

Diagsoft Inc.

5615 Scotts Valley Drive, Suite 140
Scotts Valley, CA 95066
408-438-8247

Disk Technician Corp.
1940 Garnet Avenue
San Diego, CA 92109
619-274-5000

Fifth Generation Systems
10049 N Reiger Road

Baton Rouge, LA 70809-4562
504-291-7221

Gibson Research Corp.
35 Journey Avenue
Aliso Viejo, CA 92656
714-362-8800

Landmark Research International Corp
703 Grand Central Street

Clearwater, FL 34616

800-683-6696

McAfee Associates Inc.

2710 Walsh Avenue, Suite 200
Santa Clara, CA 95051
408-988-3832

Micro 2000

1100 E Broadway, Suite 301
Glendale, CA 91205
818-547-0125

Renasonce

5173 Waring Road, Suite 115
San Diego, CA 92120
619-287-3348

RG Software Inc.

6900 E. Camelback Road, Suite 630
Scottsdale, AZ 85251
602-423-8000

Symantec Corp.

10201 Torre Avenue
Cupertino, CA 95014-2132
8(0-554-4403

Tech Assist Inc.

11350 66th Street Suite 105
Largo, FL 34643
800-274-3785

Touchstone Software Corp.
2130 Main Street, Suite 250
Huntington Beach, CA 92648
714-969-7746

Trackmate

5305 E. Shore Drive
Conyers, GA 30208
800-486-5707

Ulwa X Inc.

2005 De La Cruz Boulevard, Suite 115
Santa Clara, CA 95050
800-722-3789

Windsor Technologies
130 Alto Street

San Raphael, CA 94901
915-456-2200/
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Servicing the Macintosh computers

Three parts

By David Presnell

Personal computers have become firmly
ensconced among the products that con-
stitute the class known as consumer elec-
tronics. Millions of consumers now feel
that an IBM compatible computer or an
Apple Macintosh computer are an indis-
pensable adjunct to the home. Consumers
are now using personal computers to bal-
ance the family budget, compose letters,
write term papers, play games, commu-
nicate electronically. and much more.

Because personal computers are now
consumer items, this magazine regularly
publishes how-to types of articles that
describe servicing procedures for per-
sonal computers.

Until now the coverage of personal
computer servicing has dealt largely with
the IBM compatibles. That preponder-
ance of coverage has not been because the
staff of ES&XT feels any favoritism to-
ward IBM compatible computers, but

Presnell is owner of an independent computer servicing
business and a freelance technical writer.

simply because most of the technicians
who service computers and who write
articles on computer servicing are most
familiar with IBM compatibles.

Moreover, service literature and re-
placement components for the Macintosh
have been made more difficult to obtain
by non- authorized servicers.

The drought ends

Fortunately, David Presnell, a skilled
computer service technician and talented
writer, has gathered enough information
and access to replacement components (o
become successful in Macintosh servic-
ing. He has also taken the time to write
several articles about it.

Since so litile information on the ser-
vicing of Macintosh computers has been
presented in this magazine up until now,
the ES&T staft felt that rather than pub-
lish these article in successive issues, it
would make more sense to gather them
into a single issue.

The three-part article that follows deals
with the complete spectrum of Macintosh
service: Part | is an introduction to the
Macintosh computer; Part 2 discusses the
dead computer and start-up problems;
Part 3 looks into many operating problems
that can occur after the Mac is started.

Some practical assistance

In addition 1o providing an introduc-
tion to the operation of the computer as
well as a checklist of steps 1o take when
troubleshooting the Macintosh, this arti-
cle series provides a list of some of the
available diagnostic software and a list of
suppliers of Macintosh servicing infor-
mation and parts.

We hope that these articles will prove
to be helpful to readers who have
requested information on Macintosh ser-
vicing, and others who may now find
some encouragement (o service these
computers as a result of the information
provided here.

Servicing the Macintosh - Part 1

Computer-reluted articles in past issues
of this magazine have primarily discussed
IBM compatible computers. The IBM
and its clones are popular computers,
however, they 're not the only computers.
The Apple Macintosh has earned the right
to be classified as one of the larger sell-
ing systems available today. It’s no acci-
dent. Apple was one of the first compa-
nies to develop the small computer, known
as the Apple 1.

Today, the Macintosh is available in
many models and configurations to ac-
commodate the needs of the user (See
Figure 1). Apple has recently released the
Apple Power Macintosh line of comput-
ers available with new hardware and soft-
ware that allows the MAC to run both
MAC and IBM PC software. As of this
writing, a Power Macintosh is available
with a processor speed of 132 MHz.

The Macintosh, like every other com-
puter, requires occasional service. But,
there is very little information available
about servicing the Macintosh, or Mac, as
it is commonly called. That makes it not
only a profitable business move to offer
Mac service, but one that will be gladly
accepted by Mac users in your service
area. The market for Mac service includes
schools, libraries, government institu-
tions, the home computer market, print-
ing and graphic arts companies, and many
others.

Beginning with this article, | will intro-
duce you to the Mac with a general dis-
cussion of some of the main differences
between Macs and IBMs. We wilt dispel
some fears about using the Mac by learn-
ing some of the terminology and hard-
ware common to the Mac computer, as
well as basic operation. Later, we will
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move into software and hardware diag-
nostics, servicing. and repair.

Mac hardware

The Mac is a computer that, like other
computers, needs a system hardware and
software program working together to
carry out the user’s requirements.

The modern Mac has a case, power
supply, monitor, floppy disk drive, key-
board, a motherboard (known as a logic
board in Mac language), a central pro-
cessing chip or processor, RAM (random
access memory), modules or SIMMs
(single in-line memory modules), ROM
(read only memory), a special section of
battery backed-up RAM known as the
parameter RAM or PRAM, which togeth-
er with the ROM works similar to the
CMOS (complimentary metal-oxide
semiconductor) RAM and ROM BIOS



THE MACINTOSH COMPUTER
MAC Plus
MODEL CPU MHz MATH FLOPPY RAM
MAC Plus 68000 8 MHz No 800k Up to 4 MB
MAC I 68020 16 MHz Yes 1.44 MB Up to 8 MB
MAC IIx 68030 16 MHz Yes Superdrive Up to 8 MB
MAC Ilci 68030 25 MHz Yes Superdrive Up to 128 MB
MAC SE/30 68030 16 MHz Yes Superdrive Upto 128 MB
MAC Iifx 68040 40 MHz Yes Superdrive Upto 128 MB
MAC LC 68020 16 MHz No Superdrive Upto 10 MB
MAC IlIsi 68030 20 MHz Yes Superdrive Upto 17 MB
CLASSIC 68000 8 MHz No Superdrive Upto 4 MB
CLASSIC 11 68030 20 MHz Yes Superdnve Upto 17 MB
Quadra 700 68040 25 MHz Yes Superdnive Up to 68 MB
Quadra 900 68040 25 MHz Yes Superdrive Up to 256 MB
Performa Line
475 68040 25 MHz Yes Superdrive Up to 36 MB
577 68040 33 MHz Yes Superdrive Up to 36 MB
636 68040 33 MHz Yes Superdrive Upto 36 MB
Power Mac’s (with Power PC processors)
9500 604 132/120 Yes Superdrive Up to 768 MB
8100 603 100 MHz Yes Superdrive Up to 264 MB
7100 601 80 MHz Yes Superdrive Upto 136 MB
6100 601 66 MHz Yes Superdrive Up to 136 MB

Figure 1. The Macintosh line since the MAC plus.

(basic input/output system) used in IBM
compatibles, and & mouse.

Most Macs contain a hard disk and a
printer. Macs may have attached: a CD-
ROM (compact disk ROM) drive, a mo-
dem, a scanner, o just about any other
device modern technology can come up
with. A Mac can stand alone or can be
hooked up to a network.

GUI
As you can see. the Mac sounds a lot
like every other computer sold today. The

original differences between a Mac and
an IBM were those of user friendliness.
The Mac came equipped with what is
called the GUI or graphical user interface.
The GUI was more of a software devel-
opment than a hardware development,
but the Mac used hardware that assisted
the GUI. such as a processor that could

| access all the available RAM as one

!

block.

In contrast, the Intel 8086 used in early
IBM and compatible computers could
only access one 64k segment of memory

January 1996

at a time, placing limitations on the size
of the programs in memory, thus limiting
graphics ability.

The GUI depends heavily upon the
mouse for the input or access of com-
mands. Where the DOS (disk operating
system), used in IBM and compatible
comguters uses word commands such as
COPY, the Muc has an icon or graphic
representation of the application and its
related files. The Mac also represents at-
tached devices such as the hard disk and
floppy disk with icons.

Electronic Servicing & Technology 11




MOTOROLA 68000 PROCESSORS

Chip # Registers Data Address Math
MC68000 32 Bit 16 Lines 24 lines No
MC68020 32 Bit 32 Lines 32 Lines No
MC68030 32 Bit 32 Lines 32 Lines Onboard
MC68040 32Bit 32 Lines Enhanced

32 Lines

MEM. MGR Cache
No No
No Yes
Yes Yes
Yes Yes

Figure 2. The Motorola series of processors used in the Macintosh.

To copy a file in DOS, the COPY com-
mand has to be typed along with the cor-
rect path both ways. With the Mac, a copy
1s made of the file by simply clicking on
the icon with the mouse and dragging the
icon to the folder or device icon you wish
to copy it to. This allowed users to oper-
ate the Mac with little computer training
or experience.

Drawbacks of both computers
The early Macs had their drawbacks
too. By modern standards. the Motorola
68000 processor was weak in math han-
dling ability, and the early Mac itself was
low on memory and speed, considering

the graphics that were being demanded of

it by the operating system (sce Figure 2).
The IBM PC, however, had good math
handling capabilities with little or no
graphics.

11/

The Mac has a system of 1/O (input/
output) quite difterent than the IBM ma-
chines. The Mac currently uses the SCSI
(small computer system intertace; pro-
nounced scuz-ee) standard for most 1/O
operations. Using one SCSI port, a cable
could be chained to many devices, one
after the other, including an external
hard disk, a scanner, a CD-ROM and
other devices.

In the back of most Macs, you will also
find a port for the keyboard known as the
APPLE DESKTOP BUS or ADB port,
printer port (known as APPLE TALK in
which several computers can be net-
worked to that same printer), and a serial
port on some machines. The mouse is
plugged directly into an ADB port on the
side of the keyboard. Modern Macs also
contain NuBus slots for easy expansion
with plug-in cards.

Monitors, power supplies and
keyboards

The first Mac monitors were mono-
chrome with graphics capabilities.
Today, the Mac color graphics monitors
equal the best SVGA (super video
graphics array) 0.28 DPl monitors avail-
able. Mac power supplics would seem
to be too low in wattage for the equip-
ment they support, but they last about as
long as any other power supply and usu-
ally supply all the power needed. The
Mac keyboard looks much tike any 101
key enhanced keyboard, but don’t try to
plug it into an IBM PS2.

Interchangeability

Mac hardware and IBM hardware are
generally not interchangeable. Things are
beginning to get confusing about hard-
wiare. The Mac uses a SCSI hard disk set-
up for a Mac. IBM compatibles can be
equipped with SCST hard drives set up for
the IBM. The cards are different. so tread
lightly when you think you can reconfig-
ure a Mac hard disk to work on an IBM
or vice versa. Of course, it is amazing
what an overworked technician can
“make work.”

How the Mac operates

The Mac uses two primary types of

software: svstem software and applica-
tion software. In terms only, the Mac sys-
tem software could be compared to DOS
and Windows files put together. I 'said in
terms only, because the system is totally
different than DOS or Windows. How-
ever. | will make such comparisons when
feasible to help move the learning curve
along at a rapid pace. Probably the largest
difference between a Mac and an IBM is
terminology.
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A Mac must have the system software
available on a disk at startup. As the
name suggests, the system software is a
segment of program code that sets up the
system and makes it usable by applica-
tion programs. Application software is
the program you use such as a word
processor, data base, desktop publisher,
and so on.

Where DOS arranges data in directo-
ries and files. the Mac does so using fold-
ers and files. The Mac can be thought of
as a large file cabinet full of file folders.
Euch folder has a separate name with a
picture called an icon on it to represent its
name. Each folder contains files pertain-
ing to that folder. Each file has a name
and can be represented with another pic-
ture icon.

The Mac’s system files are contained
in the svstem folder which consists of the
system file, a tile called the finder, files
Known as svstem resources, and system
extension files. There must be a copy of
the system folder on the startup disk
before the Mac will boot or start up. Such
astartup disk must contain at lcast the sys-
tem file and the finder.

Power up

When the Mac is powered up, all reg-
isters are reset by the clock. The ROM is
accessed, and a set of diagnostics are run
similar to the POST (power on self test)
diagnostics run on IBM compatibles.

Next, the processor calls the ROM’s
basic set of operating instructions into
action. The Mac contains a segment of
battery backed-up RAM memory called
parameter RAM or PRAM. The PRAM
stores time, date, and other setup informa-
tion. The ROM and PRAM together work
similar to the ROM BIOS and CMOS
RAM chips of the IBM compatible.



Next, a beep, chime, or melody will
sound once if no hardware problems were
found. The Mac then looks for a disk with
the system folder on it to bootstrap the
computer. If everything checks out and
the system was found, an icon appears on
the screen with a smiling face. This is
known as a “Happy Mac” icon.

A “*Welcome to Macintosh” dialog box
appears for a few moments, and exrension
icons may appear at the bottom of the
screen. Extensions are similar to device
drivers and TSR (terminate and stay res-
ident) programs used by DOS. We'll dis-
cuss those in more detail, shortly. The sys-
tem. desk accessories (DA’s), sounds,
fonts, CDEV’s, INIT’s, the finder, and
any applications designated torun at start-
up are loaded, and the desktop appears.

After startup, all available disk drive
icons appear on the right of the screen.
The finder menu bar appears across the
top of the screen. The trash icon appears
at the lower left of the screen. The hard
disk folder may open showing the avail-
able applications as icons or a list. de-
pending on how the Mac was set up. Re-

| member that the hard disk is represented
as an icon like a folder or file.

Double clicking with the mouse on the
icon opens the icon like opening a folder
and displays the contents of the icon on-
screen as other icons (either files or fold-
ers), or as a list of file and folder names.
Applications can be viewed by icon,
name, date. or in other ways. This is
changed easily under the VIEW menu
bution on the menu bar across the top of
the screen.

The GET INFO item under the FILE
menu is helpful when problems occur.
After startup, GET INFO will tell you
about the Mac and its configuration. The
ABOUT menu item under the APPLE
menu will give you more information
about the application being run. The
FIND FILE menu item under the APPLE
menu will locate every occurrence of a
file you wish to locate.

| The system folder

As I mentioned earlier, the system fold-
er is accessed, and certain parts of it are
loaded into RAM at startup. Let's take a

closer look at the contents of the system
folder.

The primary file of the system folder
is the system file, which is the main start-
upand operation file of the Mac. The sys-
tem file provides basic fonts, sounds, key-
board layouts, language code informa-
tion, desk accessories (DA’s), and patch
codes (ROM code changes such as sys-
tem updates that can be used without
changing the ROM chip).

The system folder contains a file
known as the finder. The finder creates
and keeps organized what is known as the
desktop. The desktop is what you see in
the screen background afier startup. The
desktop is also the area that you perform
wotk in. The finder keeps files organized
so you can find them easily.

Generally, the finder keeps track of the
desktop by storing information in a hid-
den file known as the desktop file. When

| new files are added or unwanted files are

removed, this is recorded in the desktop
file. The finder finds files when you click
on an icon, The finder displays icons, cur-
sors. etc. the finder includes the menu bar
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MAC TERMINOLOGY

ACTIVE WINDOW: The front win-
dow you are working in. Has lines across
the title bar. Clicking on a windows title
bar brings it to the front and makes it
active.

APPLE MENU: The menu item at
the top left of the screen with the pic-
ture of the apple on it. Usually avail
able on all applications.

CHOOSER: A DA accessed in the
apple menu that allows the user to set
up harware such as printers, scanners,
networks, eltc.

CLOSE BOX: A small square locat-
ed in the far left corner of the active win-
dows title bar. Click on it to close the
window.

CONTROL PANELS (CDEVS):
Also known as Control Panel Devices,
CDEVS files are located in the System
Folder.

DESKTOP: What you see in the
screen background after startup. This is
the area you perform work in. Inctudes
the fider. menu bar, ICONS, cursors, etc.

DESK ACCESSORIES (DA’s):
Accessories such as the alrm clock, cal-
culator, chooser, CDEV’s, key caps,
scrapbook. Accessed under the Apple
Menu. DA files are located in the System
Folder.

DIALOG BOX: A message box ask-
ing for input, or giving you options or an
eITor message.

DOCUMENT: Another name for a
file you create on the MAC.

EXTENSIONS: Memory resident
programs that add features to the MAC.
Inctudes RDEVS, INITS, and CDEVS.

FINDER: Part of the System software
that keeps the desktop and files orga-
nized so you can find them. The Finder
displays windows, ICONS, cursors,
menu bars, etc.

FOLDER: A place where a common
group of files are kept. Much like a DOS
directory or subdirectory.

ICON: A graphic representation or
picture of a file or device. MAC uses
ICONS rather than file and drive names
for file access.

INITIALIZE: To prepare some-
thing. Another name for format.

INITIALIZATION PROGRAMS
(INITS): INIT’s are small memory
resident EXTENSIONS that set up the
System at start-up with some special
feature such as an anti-virus program.

INSTALLER: A program used to
install files in the MAC. Usually each
application comes with its own installer.

LAUNCHER: A program that cre-
ates fake oralias ICONS that locates and
starts the application. The launcher is
used much like a menu system, often
starting automatically when the com-
puter boots.

LOCAL TALK: A network connec-
tion that allows MAC's to be connected
to a local area network. Apple Talk is a
connection used to share the same print-
er with several MAC'’s.

MAC CHECK: A diagnostic pro-
gram that comes with MAC’s.

MENU BAR: Pull down menus
across the top left of the screen.

NUBUS: An [/O bus on some MAC’s
that allows easy upgrades.

RDEVS: Resource device drivers
also known as CHOOSER EXTEN-
SIONS and include drivers such as print-
er drivers.

RESOURCES: Files located in the
System Folder that set up and maintain
the computer in a certain way. Includes
FONTS and DA's.

SCSI (pronounced scuz-ee): Small
Computer Systems Interface used by
the MAC to chain devices from one
port such as hard disk. Each device is
assigned a number in the chain. The last
device must usually contain a SCSI
terminator.

SYSTEM FOLDER: Contains all
files necessary to operate the MAC.
Must include the Sytem File and Finder
to be a start-up disk.

TRASH: An ICON in the lower right
corner of the screen where unwanted
files can be dragged to remove them
from the desktop.

Figure 3. Terms common to the Macintosh Computer.
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at the top of the screen when you start the
Mac. The finder may or may not be active
when applications are running.

In tater system versions, the sysiem
included a file known as the mudiifinder.
The multifinder comes on system version
5.0, and later. The multifinder is like the
finder, however, it always stays in memo-
ry when you leave it so you can get back
to it quickly. In system 7.0 and later ver-
sions. the finder has been changed 10 oper-
ate like the multifinder of earlier versions.

The system folder uses and includes
files known as sysiem resources. The sys-
tem file itselt is composed of a group of
system resources. Resources include files
known as desk accessories or DA’s and
items such as fonts and sounds. Resources
must normally be in the system folder
before you can use them, however, utili-
ties can be used to place resources in other
locations where they are made available
to the system. A file known as FONT/DA
mover is one such utility. At startup, the
resources are listed under the Apple menu |
(the far left menu item with a picture of
an apple on it). The apple menu is usual-
ly available in all applications.

Desk accessories or DA's are a group
of resources located under the Apple
menu such as the alarm clock. control
panels, key caps, and scrapbook. You can
click on these to change their settings. The
chooser, itself, is a resource.

Certain resources such as printer re-
sources must usually be selected in the
chooser (underthe APPLE menu), and set
up before you can use them. It you had

twodifferent printers attached to the Mac,
you would simply click on the APPLE
menu to open the pull down list. Click
again on the chooser. and set up the print-
er you want to use to print out this par-
ticular item. The chooser is also used to
set up a network and many other devices.

The system folder also contains files
known as system extensions. Extensions
are files that customize the system fold-
er. Extensions are often memory resident
utilities (or programs that run in the back-
ground) and may include memory resi-
dent device drivers. Extensions are of
three basic types: c¢hooser extensions or
RDEVS (also known as resource de-
vices). initialization files or INITS, and
control panel devices or CDEVS.

Extensions can place a spell checker
into memory and make it available 1o the
applications. An Extension can be used to
upgrade an older version of an applica-
tion to work with the current system.

Extensions are the largest cause of con-
flicts on the Mac. Much like DOS TSR
programs, some after-market extensions
can lock up the computer, cause failure to
boot problems, or mimic hardware prob-
lems. We will discuss extension problems
in part two of this article.

Initialization files or INITS are exten-
sions that custonmize the system at start-
up with code changes and certain device
drivers. INITS ure usually referred to as
Extensions in System 7.0 and later ver-
sions. INITS can often be customized by
the user through the chooser and controt
panel under the Apple menu.

Conirol panels or CDEVS are a group
of extensions that allow you to control the
way the mouse, keyboard, sound, and
other devices operate while you use the
computer. Each control panel device or
CDEV is located under the APPLE menu
under control panel.

Extensions use valuable memory space
and usually run in the background. For
these reasons alone, extensions can cause
serious conflicts. Too many extensions or
incompatible ones can slow the operation
of the computer, cause it to bomb, or keep
it from starting up.

Getting to know a Mac

You don’t have to own a Macintosh
computer to become familiar with one. Lo-
cate a Mac you can use. such as one at your
local library. Sit down with the Mac and
read through the operating manuals
(Figure 3). and practice some applications.

Look at the various folders, including
the system folder. Use the tinder’s menu
bar, and use the Apple menu which con-
tains the chooser, control panel, and so
on. Study the desktop to be sure you un-
derstand what everything means. Use the

| menu bar to change the view from icons
| to alist by name. You will quickly get the

feel for the Mac and how it operates. As
you work. try to understand the relation-
ship between the system file, the resource
files. extensions (or INITS). CDEVS,
DAs. and the hardware. In part two of this
article, we will begin troubleshooting the
dead Mac and start-up or boot problems.

Servicing the Macintosh - Part 2

Part 1 of this article dealt with the basic |
operation of the Macintosh computer.
This part will introduce basic diagnostics
and repair of the dead computer and com-
puters with start-up or boot problems.

I you have not had a chance to work
with a Mac and become familiar with its
operation, it would be advisable for you
to do so before attempting any of the re-
pairs mentioned in this article. You
should also be familiar with terminology
specific to the Mac. as well as general
operating procedures as covered in the
Macintosh User’s Guides.

Before beginning any diagnostics, you

should back up the hard disk. You should
also have a System 6.XX Mac Emergency
Disk on a low density tloppy, and a Sys-
tem 7.XX start-up disk on a 1.44MB tlop-
py. An emergency disk is simply a floppy
disk prepared as a system start-up disk con-
taining a system folder with the system file
and finder. This disk should also contain
any disk repair utilities, such as Disk First-
Aid supplied with the system software.
You should also have available the
Utilities disk containing the HD setup
utilities of the proper version and a copy
of Mac Check. Most Mac owners will
have this software with their computers.
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Basic diagnostics

The best method I have found to locate
problems in the Mac is to divide all the
possible problems into three general
groups. Then, once the problem is traced
to one of the three groups, remove sus-
pect files or components one at a time
until the problem is located.

The three general problem groups are:

* A dead computer

A computer with start-up problems

+ A computer that starts up normally
but gives problems during operation.

The dead computer is often the easiest

{ tofix. The problem in such a case may be
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nothing more than a loose connection, or
a faulty fuse or switch.

Diagnostics are available for the Mac
in both software and firmware versions.
A chart of companies providing diagnos-
tics for the Mac is available in Part 3 of
this article. Apple supplies a couple of
basic diagnostics with most Macs called
MAC CHECK uand DISK FIRST-AID.
These tools, a little patience, and a lot of
common sense will solve many Mac
problems without the need for additional
diagnostics.

Gathering information and
preserving data
In any computer service call, try to
determine if anything has occurred re-
cently that may have caused the problem.
Determine if any changes have been
made. Has the computer been moved or
upgraded? Has a new operator been using

the Mac? These and other questions can |

often help you diagnose the problem
much taster.

It is also a good practice, as mentioned
above, to attempt a back-up of the cus-
tomer’s hard disk where possible. You
should explain to your customer that cer-
tain procedures may cause a permanent
loss of data on their hard disk. The prob-
lem itself may have already caused data
loss. It is part of our jobs as professionals
to inform and educate the public, as well
as protect ourselves from potential legal
problems.

Component-level service
It you wish to perform component
level repairs on the Muc. you will need to
obtain service data from a company such
as Sams, or from the original equipment
manufacturer. In most cases, it is more
cost effective to replace the defective
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bourd or component with a new or refur-
bished one. Several companies exist that
repair and exchange parts for the Mac at
reasonable prices.

The dead Mac

When you encounter a dead Mac,
check to be sure that power is getting to
the computer. Check all plugs, switches,
cables and connectors. Check that the
keyboard and mouse are plugged in cor-
rectly. Check the surge suppressor. Check
the monitor switch, brightness control,
and cables. Be sure all attached devices
are turned on before switching on the
Mac. SCSI devices, when switched on
late. may not be fully operational when
the Mac looks for them. In such cases, the
Mac may simply lock up and look dead.
Be sure that all SCSI devices, such as an
external hard disk, are plugged in and
switched on before the Mac is.

Once you're sure power is getting to
the computer, listen for the power supply
tan and hard disk motor. If neither seems
to be operating, open the case and check
all fuses. Some powersupplies have inter-
nal and external fuses.

The logic board (or motherbouard) may
have up to two fuses on it. Check these
with a continuity tester. Figure | shows the
interior layouts of the Mac Il anad 1l/ci.
Check for any output voltage of the power
supply. The connector (usually 15 pin)
suppliesseveral +5V,oneor more -5V, and
one or more 12V lines as well as ground
lines. The supply may be labeled with
proper output voltages under load.

Disconnect external devices

It output voltages are incorrect or non-
existent, reconnect the power supply to
the logic board, and disconnect all exter-
nal devices from the logic board one at a
time to see it the power supply begins
operating.

It disconnection of one of the external
devices causes the power supply to begin
operating, there is a short (or overload)
onone of the attached devices. It the pow-
er supply is still dead. turn oft the Mac
and unplug each plug-in card one at a
time, and turn the Mac back on. If the
power supply starts operating then, that
plug-in card is shorted causing the over-
Joad. It the supply still won’t operate,
unplug the power supply from the logic
board and try the supply to see if the fan
begins operating. If it doesn’t, repair or
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replace the power supply. The procedure
outlined above takes about ten minutes or
less after you do it a few times.

Check the hard disk

If the power supply fan is running and
output voltages are correct, listen for the
hard disk drive motor for operation. If the
hard disk is not spinning at power on,
check that the hard disk is getting power.
Check the internal connectors and plug-
in cards (if equipped). Disconnect the
hard disk and try booting the computer
from a system floppy disk. If the com-
puter boots, replace the hard disk plug-in
cards (if equipped), cables, and the hard
disk itself, in that order. If the computer
will not boot from the tloppy drive, the
logic board (motherboard) is probably the
cause. Try a replacement logic board.

If the hard disk seems to be operating
and the computer still doesn’t boot, check
that the monitor light is on. If not. be sure
power is getting to the monitor. Check all
cables on external monitors, especially
the power cable, for an open line. If power
is getting to the monitor, check the mon-
itor’s internal tuse. Check that the moni-
tor’s transtormer is not open or shorted.
Check for the existence of high voltage.
If any problems are found. repair or re-
place the monitor.

It could be the monitor

If the monitor seems to check out,
locate the two batteries located on the
logic board; usually 3.6V, either soldered
in or in a battery box. If voltage is below
that listed on the batteries, replace both as
a set. Battery Bl powers the real time
clock and PRAM. Battery B2 powers the
computer’s electronic start-up switch
located on the keyboard. On some Macs
with the electronic start-up switch, a dead
battery will keep the Mac from starting.
In fact, the Mac may just sit there dead
until the battery is replaced.

Earlier Macs used only one battery
located in a compartment in the back of |
the computer. Portable Macs often use a
9V battery. I recommend replacing these
batteries every three ycars, even though
they often last much longer.

Next, check the fuses on the logic
board. On most Macs, there are two fuses

on the logic board in close proximity to
the ADB and SCSI logic board connec-
tions. Failure of these fuses will cause the
ADB or SCSI ports to stop functioning. |

If the hardware seems to be working,
there may be a start-up problem.

Start-up problems

Start-up problems occur when the Mac
is getting power, the monitor power light
is on, and the fan and hard disk seem to
be operating, but the Mac will not boot
the System. At start-up, the Mac normal-
ly beeps or chimes once to let you know
everything i1s working. More than one
beep or chime (usually with an error mes-
sage on screen) indicates a start-up prob-
lem. Aniconof a “Sad Mac” usually indi-
cates a hardware problem with either the
RAM or ROM chips. The computer may
simply lock-up after the *“Welcome to
Maucintosh” dialog box. I consider all of
these start-up problems.

Many start-up problems can be caused
by faulty hardware. As mentioned above,
weak batteries can cause start-up prob-
lems. Too many NuBus cards installed on
the logic board can overload the power
supply and cause a failure to start or shut
down during operation. Remove unused
NuBus cards, or upgrade the power sup-
ply with a higher wattage version to solve
these problems.

Multiple chimes and error codes

When start-up errors are indicated by
multiple beeps or chimes. check the ROM
and RAM chips to be sure that they haven’t
come loose in their sockets. Application
of some contact cleaner may solve the
problem. If the chimes persist, try replac-
ing the RAM banks one at a time. If this
does not solve the problem, the cure is usu-
ally a replacement of the logic board

When I first began servicing Macs, I
decided that I needed to know what all of
the hundreds of Mac error codes and sound
codes stood for. I assumed that knowing
the codes would help solve the problem.
The fact is, unless you are a machine code
programmer, the codes are of little use.

A code showing a math problem in the
CPU could actually have been caused by
a locked up RAM chip or even a power
surge, for that matter. These codes, more
often than not, will lead you in the wrong
direction. Common sense will often lo-
cate the problem faster than searching for
the code on one of the long lists. However,
the start-up chimes may often help you

| identify a faulty RAM chip.

A start-up chime followed by a higher
tone and possibly another higher tone,
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then followed by two high and two low
tones indicates a RAM check error. This
does not necessarily mean the RAM chips
are bad, but that would be the best place
to start. Support chips and the CPU itself
could be overheating or locking up caus-
ing the problem.

Be sure to check that all SCSI devices
are turned on before the Mac. You can
also unplug the Mac and disconnect all
external SCSI devices one at a time and
restart the Mac to see if the error chimes
orcodes change. If they do, you may have
found the problem.

Sad Mac icon

When an icon of a Mac with a sad face
appears, a hardware problem has been
found during start-up diagnostics. The
Sad Mac iconwill usually contain an error
code below it. Run diagnostics using a
firmware card such as the SNOOPER
card from MAXA Corporation. Check all
of the potential causes listed above under
“multiple chimes and error codes.” The
problemis likely anunseated or bad RAM
SIMM module. Replace the RAM chips
or SIMMs one at a time. If the problem
still exists, replace the logic board.

Disk error icons

If the Mac presents an icon of a disk
on-screen with a question mark or an X
in it, then the Mac cannot find a disk with
the system on it or the disk, if a known
system disk is damaged.

To troubleshoot this one, be sure that
any external drives are plugged in and
turned on before starting the Mac. Check
the SCSI chain for proper termination. A
terminator (resistor pack) should exist at
the end of the SCSI chain. Each SCSI
device is given an ID number, usually
with a switch located close to the SCSI
port on the device. Check to be sure that
the ID number is set to the device manu-
facturer’s recommendations.

Try to start the computer from a flop-
py disk prepared as a system disk (an
emergency disk as outlined above). If the
Mac starts from the floppy disk, there is
probably an extension conflict in the sys-
tem folder. The cause could also be a du-
plicate system folder or file on the hard
disk; a damaged system or finder file; a
damaged desktop file; a damaged or cor-
rupted PRAM; or physical damage to the
boot blocks or structure of the hard disk.

If the hard disk icon appears on the



desktop, back up as many of the user’s
files as you can. While in the hard disk.
remove all of the extensions from the ex-
tension folder within the system folder.
Don’t delete them, just drag them out of
the system folder so they will not be ac-
cessed at start-up. Restart the Mac under
the special menu.

If the Mac now starts from the hard
disk, the problem was anextension or init.
To locate the problem, replace them one
at a time into the extension folder and
restart the Mac each time until the prob-
lem reappears. When the problem exten-
ston is found, remove or upgrade it. In
older systems. extensions may not reside
in a separate extension folder. These are
simply dragged from the system folder as
noted above.

If no extension problems were found,
use the FIND FILE command under the
APPLE menu and check in the hard disk
for every occurrence of the system file and
finder. There should be only one system
folder with one system file and finder.
Some users drag the icon of an application
from the floppy disk to the hard disk to
install it. This incorrect method copies
everything from the floppy tothe hard disk.

Often, such tloppy disks contain a sys-

| tem folder so that the disk can be used as

a start-up disk for installation. This sec-
ond copy of the system folder will be
copied onto the hard disk. The system
may not even be the same version.

Such duplicate systems will cause
many problems until corrected. The cor-
rect way to install anything from a flop-
py is to use the installer program provid-
ed with the software. If no duplicate files
were found, there may be a problem with
the system file itself.

Create a folder such as OLD SYSTEM
using the NEW FOLDER command
under the FILE menu. Drag the system
folder to this new one 1o copy all of its
contents. Trash everything from the sys-
tem folder that you can. Now install a new
system from the originat Apple System
Disk using the installer provided. Doing
this will remove all of the custom settings
in the system folder. You will need todrag
certain resources and extensions from the
Old System folder to the system folder.
The Mac will put them in the right fold-
er for you

Is the desktop file corrupted?

If replacing the system files does not
solve the problem, the Desktop file may

I
|
|
|
|

be corrupted. To rebuild the Desktop file,
shut down the Mac. Press and hold down
the Apple key (just left of the space bar),
then press and hold down the OPTION
key (one key to the left of the APPLE
key). Now, start up the Mac while these
keys are pressed down.

Remember, the Desktop file stores in-
formation about files on the disk and pro-
vides this information to the finder. This
file gets larger every time a new file is
added. It does not get smaller, however,
when files are removed. This file can get
corrupted very easily. Rebuilding the
desktop removes unneeded information
or cleans up the desktop, thus making the
file shorter and more efficient.

If rebuilding the desktop does not solve
the problem, the PRAM may be corrupt-
ed. Remember, the PRAM data is main-
tained by a battery. Anything that causes
the PRAM 1o become corrupted will be
maintained by the battery. A corrupted
PRAM can be caused by time glitches.
power surges, or just about anything else.

Zapping the PRAM
A corrupted PRAM might indicate a
hard disk 1D as a number that cannot be
recognized by the system; so, to the sys-

SAVE

TIME

For fast, accurate
service, please
remove the peel off
label used to address

Price:

$295.00|

+$5.00 S&H

Includes
battery,
AC adapter,
Mac adapter
and 120 day
warranty

your magazine,
and attach it to the
Reader Service
Card or to any
correspondence you
send us regarding
your subscription.

Mail All
Correspondence To:
Electronic Servicing & Technology

76 North Broadway
Hicksville, NY 11801

| Finally, a low cost way of getting into the monitor repair business. Test and
repair computer monitors with speed and accuracy. The "Checker 12” is an
easy to operate. hand held. battery. or AC operated computer color monitor
pattern generator. With its support of CGA (15.75khz). EGA (22khz) MACII
(35khz), and VGA modes 1,2.3(31.5khz) 800X600 (35khz, /024X768 inter-
laced (35khz), 1024X768 non-interluced & 1024X768N! with sync on Green
(48khz), you can easily checkout a monitor in all of its* modes. With its” sin-
gle mode switch, you know exactly what type of monitor you are testing. lts’
front panel color pictures show just what you should be seeing on the mon-
itor under test. You can quickly tell if the monitor is a VGA, SVGA, or a
SVGA/NI. The “Checker 12" provides various test patterns for VGA mon-
itors. X-hatch. for size and lirearity and convergence set-up. White screen,
for purity and CRT burn evaluation. Color bars and 8 step gray scale for
color tracking and balance. There is also a single color mode that allows for
single color channel operation.

Computer and Monitor Maintenance

1-800-466-4411 404-662-5633 ik
We also have the Checker VI, a six port stand-alone VGA (640X480)
test pattern generator, No computer required. Just $249.95.

Circle {55) on Reply Card
January 1996 Electronic Servicing & Technology 21



tem, the hard disk doesn'texist. Restoring |
the PRAM to its default settings is known
as Zapping the PRAM. Zapping the
PRAM is done differently on different
systems.

If the Mac is operating under System
6.XX or below, press and hold down the
SHIFT, OPTION, and Apple keys with
one hand. Then, with the mouse, click on
the APPLE menu. Next, click on the con-
trol panel menu item. This will zap the |
PRAM on System 6 and below.

On Macs with System 7.XX, select
RESTART from the SPECIAL menu. Im-
mediately press and hold down the Apple |
key, OPTION key, P and R keys, and con- |
tinue holding these keys down until the |
Mac restarts itself a second time. This
may take a little practice, but you can use
both hands to hold the keys down. The
Mac begins restarting and then senses the
zapping procedure and automatically |
restarts a second time to ZAP the PRAM.

Damaged hard disk driver

If the Mac still fails to start from the
hard disk, the driver on the hard disk may
be damaged. Insert a start-up disk con-
taining the HD SETUP program for this l

disk (usually with the original Apple Sys-
tem software). Update the hard disk driv-
er on the hard disk. Replace the system as
outlined above. Now try to start the Mac.
This procedure will also normally fix
damaged boot blocks on the hard disk.

If this does not solve the problem, start
the Mac from a SYSTEM floppy disk
with DISK FIRST-AID on it (usually on
the Apple System UTILITIES disk). Run
DISK FIRST-AID and read all of the
prompts and dialog boxes carefully be-
fore clicking the mouse. If DISK FIRST-
AID found problems it could not fix, you
may wish 10 try one of the available util-
ities such as Norton utilities for Macin-
tosh, Symantec utilities for Macintosh, or
Mauc Tools Pro from Symantec.

As a last resort, format the hard disk

If these utilities are not available or
they cannot fix the hard disk, the last re-
sort, yet often the best one, is to format
the hard disk. Be sure you have backed
up the hard disk. Perform a format on
the hard disk and reinstall the system
from the original Apple System disk.
Restore the backed up files. Check for
any duplicate files, especially system

files from the restore procedure.

If this does not solve the hard disk prob-
lem, the drive will probably have to be
replaced; however, refer to the “Dead
Mac” section above, and perform the test
contained there first. If DISK FIRST-AID

| did not find any problems with the hard
disk, check the batteries on the logic

| board. They may be weak enough to be

| causing the problem. If in doubt, replace
them with new ones and see if the prob-
lems go away. Test the hardware as out-
lined above in the “Dead Mac” section.

If the hard disk icon does not appear
on the desktop at all, try another hard disk.
If it is not recognized, the problem is like-
ly the logic board. If it is recognized, the

| hard disk electronics are bad and will
require repair or replacement.

Take your time and think about what

| you are about to do, and why. Use the Ap-
ple operation manuals if you are not sure
about an operating procedure. Isolate the
| problem area by removing as many vari-
ables as possible, and proceed to test the
results of each vartable removed. Part 3
of this article will look at the many oper-
ating problems that can develop while the
user is running applications on the Mac.
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Professional Electronics Convention), Aug. 5-10
in St Louis, Missouri. Programs will include:
® Hands-on Technical Training
® Certification ® Management Seminars
® /ndustry Trade Show
®Register and pay by January 31 to

SAVE UP TO $130 PER PERSON.

For a registration form or more information,
rush the following to NESDA:

Name
Business
Address
City

Zip

Phone

National Electronics Service

NESDA

Dealers Associatlion, Inc.

Phone 800-289-0300

FAX 800-289-0301

P.0. Box 914, Santa Clarita, CA 91380-9014
roni FAX 805-295-5162

Stocking the Largest Inventory of O.E.M. Parts,
Accessories, and Service Literature in the Country
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2708 W. Berry St.
Ft. Worth, TX 76109
(817) 921-9061




Servicing the Macintosh - Part 3

Part 1 of this article was an introduction usually more of an annoyance than they | working in, return to the FINDER desk-
to the Macintosh computer. Part 2 dis- | are destroyers or data, however, they can | top, and select SHUT DOWN under the
cussed the dead computer and start-up | be an early indication of more serious | SPECIAL menu. This procedure will ef-
problems. This part, Part 3, will ook into | problems. fectively close all open files properly and

the many operating problems that can | eliminate file corruption. If you power up
occur after the Mac is started. Problems can be caused by the user | 3 Mac and a dialog box appears stating
There are many references in this arti- Many operating problems are caused | that the Mac was not shut down properly

cle to diagnostic software and firmware. | by improper use. Check the operation | last time, then you know for sure that the
Figure 1 is a chart of some common diag- | manual of the application being used and | user is not shutting down properly.
nostic software and firmware. Refer to | discuss proper procedures with the user. Another common user problem is what
Figure | when diagnostics are mentioned Many times you will find users shut- | Icall “Mouse Blasting.” Some users click
in this article. Figure 2 is a list of suppli- | ting down the Mac by turning the power | before they think. This usually leads to
ers of Macintosh parts, software, up- | off while in an application. Eventually, | problems. Some users will click the
grades, and accessories. | this willcause serious file corruption. Ad- | mouse multiple times trying to open a
Always attempt a back-up of the hard | vise your customers that when they’re | window or start an application. What
disk before you begin working on a mal- i ready to shut down the computer that they | they’re doing is repeatedly opening and
functioning Mac. Operating problems are ' should close all applications they’re | closing the window or application every

SYMANTEC 1452 Kifer Road, Sunnyvale, CA 94086
1-800-441-7234 503-334-6054

Providers of:

Norton Utiltities For Macintosh - Includes disk scan and repair utilities; Data recovery and maintenance.

SAM for the Macintosh - Virus detection and repair utilities.

MacTools Pro - RAM boot and fix-on-the-fly disk repairutility; Virus detection and repair; Disk optimizer and
backup; Over 50 additional utilities for the professional.

TEKNOSYS INC. 3923 Coconut Palm Drive, Suite 111
Tampa, FL 33619, 813-620-3494

Providers of:
HELP - Desktop technical support software. Searches the Mac for over 10.000 hardware and software problems
and provides an extensive printout.

MAXA CORP. 116 Maryland Ave. Suite 100
Glendale, CA 91206, 818-543-1300
Providers of:
SNOOPER Diagnostic software and firmware - provides professional, comprehensive tests on the hardware
including CPU, memory, logic board, clock, Bus and ADB activity, disk drives, monitor, and more.

The following diagnostic programs are available for these Authorized Apple Resellers (both open 24 hours a day, 7 days
a week):

MacWAREHOUSE 1-800-255-6227
MacMall 1-800-222-2808

Apple Personal Diagnostics - comprehensive hardware and software diagnostics. Versions 1.1 covers the Power Macintosh
line of computers.

Conflict Catcher 3.0 - Start-up file management and contlict locator.

DiskExpress 11 2.20 - Disk optimizer; defragmantaion; disk repair

VIREX 5.5 - Virus detection and repair.

Figure 1. Companies providing diagnostic software and firmware for the Macintosh.
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Parts
Xpress

Parts

» Expressis

i proud to
announce that

s we now stock the
NTE line of replace-

ment semiconductors.

NTE has been
supplying the electronics
industry with top notch replacement parts
for over 15 years. All NTE
products meet or exceed
industry specificationsand &
offer an exclusive 2 year
manufacturer warranty.
We also offer a complete
line of parts for the service repair
industry. Test equipment, loudspeakers,
video and audio heads, magnetrons,
belts, idler assemblies,
tools, soldering equip-
ment, just to name some
of the 12,000 items we

< e it

== dealer program for
resellers. Call toll free for
a copy of our FREE 212

i pagecatalog. _Source
pag 9 Code: ESM

CALL TOLL FREE
1-800-338-0531

Parts Express 340 E First St. Dayton, Otio 45402-1257
Phone: 513-222-0173 Fax: 513-222-4644
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SUPPLIERS OF MACINTOSH
OEM PARTS

OEM PARTS (NEW AND USED)

NIE INTERNATIONAL
3000 EAST CHAMBERS
PHOENIX, AZ 85046
1-800-633-2869

FAX: 1-602-470-1540

Computer Products & Services
951 Clint Moore Road

Boca Raton, FL 33487
1-800-879-9999

FAX: 1-407-994-4608

REPAIRED PARTS EXCHANGE
Mac Works
1-913-642-6336

Pre-Owned Electronics
205 Burlington Road
Bedford, MA 01730
1-800-274-5343

NEW OEM SYSTEMS
NEW OEM UPGRADES
OEM SOFTWARE
OEM ACCESSORIES

MacWarehouse

PO Box 3013

1720 Oak Street
Lakewood, NJ 08701

Creative Computers MacMail
2645 Maricopa Street

Torrance, CA 90503
1-800-222-2808

FAX: 1-310-222-5800

Computer Discount Warehouse
1020 E. Lake Cook Road
Buffalo Grove, IL 60089
1-800-MAC-4CDWss
(1-800-622-4239)

Figure 2. Suppliers of Macintosh replacemant
parts, hardware, systems, and upgrades.

time they click more than twice. So, the
small clock cursor sits and spins waiting
tor the usertostopclicking. InaMac, usu-
ally one or two clicks does the job.

In many cases where operating prob-
lems are occurring, you will learn that the
customer has just upgraded the SYS-
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TEM, added new or old applications,
added some EXTENSIONS or INITS, or
added some hardware. The problem can
often be corrected by setting up the Mac
properly. Follow the installation instruc-
tions that come with the upgrade, or soft-
ware. If it’s not compatible with a certain
SYSTEM, the instructions will usually
tell you. You can also call the software
companies support number listed in the
manual that comes with the software.

Always question the customer about
any changes that have been made recent-
ly. A few will be reluctant to tell you about
that a cup of coffee that jumped up off of
a table and came flying across the room
at just the perfect angle to enter the flop-
py disk port of the MAC.

Error messages

If the customer has been getting dia-
log boxes with error messages or codes in
them, the problem is most likely a setup
and configuration problem or a contlict.

Utilities such as “Help” from Teknosis
will aid you greatly in locating such a
problem. If during operation a dialog box
appears asking if the user wishes to for-
mat the hard disk, don’t click OK. Cancel
the message. If the Mac is locked up, turn
the power off and boot from a floppy disk.
Rebuild the desktop, update the hard disk
driver, and run Disk First-Aid as outlined
in part 2 of this article.

EXTENSIONS or INITS are a major
cause of problems during operation. If
you suspect such a problem, remove the
EXTENSIONS from the SYSTEM fold-
er as outlined in part 2 of this article. If
the problem goes away. try to determine
which EXTENSION is causing the prob-
lem, Help and another diagnostic called
Contflict Catcher can be of great assis-
tance in locating EXTENSION conflicts.

Fonts and font managers are another
major cause of problems. Most font man-
agers such as Suitcase are memory resi-
dent. The Mac normally requires all fonts
10 be located in the System folder. Since
the System folderis very limited asto how
many fonts it can hold, utilities such as
Suitcase place fonts outside the System
folder and makes them available to the
system when needed.

If problems are occurring with these
utilities, firsttry reinstalling the font man-
ager. Next, try reinstalling the fonts. If this
doesn’t help, try an upgraded version of
the font manager. Check the memory



setup to be sure that enough memory has

been allowed for the application being l
used. Documents with many fonts can |
require larger amounts of memory. |

Viruses

The Mac may have a virus. I have
found viruses more common in Mac’s |
than other computers. This is largely
because Mac users exchange software
more than IBM users. Also, there is a lot
of shareware for the Mac that seems to
contain viruses. A good, up-to-date, anti-
virus program such as MacTools Pro or
VIREX will usually remove the virus.

Sometimes, the anti-virus software can
be the cause of the problem, especially if
it is set up as a memory resident utility. In
such cases, study the software program'’s
manual to be sure it’s set up correctly and
that it is compatible with the system ver-
sion being used.

Duplicate files

Check for duplicate files on the hard
disk. Install anew System folder from the
original Apple System disk using the
installer. If these procedures do not solve
the problem, a true hardware problem
may exist. Proceed with diagnostics as
outlined in part 2 of this article beginning
with the Dead Mac.

Bombs

If a specific application crashes,
bombs, or locks up, re-install the program
using the original program disk and in-
staller. Once installed, be sure the appli-
cation is set up correctly.

Check all of the cables, connectors, and
switches. Something could have come
loose. Check the fuses on the logic board.
If the keyboard and mouse don't respond,
try replacing the keyboard and mouse.
Check for viruses and conflicts as out-
lined above. This would be a good time
to run a full set of software diagnostics
such as Mac Check or Snooper, and soft-
ware designed to tocate contlicts such as
Conlflict Catcher.

Slow hard disk

A common problem with a computer
that has been used for a while and on
which data has been recorded and erased
over and over is a fragmented disk. In this
situation, data associated with either a
program or data file may be scattered all
overthedisk. Inordertoretrieve this data,
the head must search all over the disk. 1

This causes the disk to operate slowly. In |

order to correct this problem, defragment
the hard disk with an after-market defrag
program such as those provided with
Norton Utilities for Macintosh, Symantec
Utilities for Macintosh, or MacTools Pro.
Another possible cause of slow hard
disk operation is that the disk may sim-
ply betoo full. The disk must have enough
room for temporary storage and for hid-
den file use. Remove any unused or un-
needed files. Reduce the number of EX-
TENSIONS, INITS, CEDVS, or DAs, if
possible. EXTENSIONS for devices,
such as a scanner, may be installed when
one is not connected to the Mac. Also, be
sure the user is shutting down properly.

Not enough memory

On occasion you will be faced with a
“Not Enough Memory” error message. In
some cases, it is apparent that the Mac
actually requires more physical RAM. In
such a case, upgrade the Muc to a level
required by the applications.

In many other cases, however, Macs
with plenty of available RAM get a “Not
Enough Memory” error message on areg-
ular basis. The cause of the problem can
be traced to improper use of the MEMO-
RY CDEV under Contro!l Panel in the
Apple Menu. Reduce or turn off the RAM
DISK. Make the DISK CACHE smaller.
Check other controls, and experiment
with different settings until the optimum
setting is found for this system and its
application. Often, the Apple User man-
uals offer the best setup for a given Mac.

The system itself can use a large
amount of RAM. Too many EXTEN-
SIONS or other memory resident pro-
grams will make less RAM available for
applications. Turn off or remove unneed-
ed EXTENSIONS or INITS.

Memory problems can be caused by
improperly installed applications. Be sure
the application is installed properly. If in
doubt, reinstall the application using its
installer. Set up the application according
to the recommendations in the user man-
ual for that application.

Applications may need to be allocated
a certain amount of memory. This is done
under the GET INFO menu item when the
application is selected. Zapping the
PRAM may also free up more memory.
The procedure for this is covered in part
2 of this article.

Most operating problems can be solved
by being sure everything, including the
hardware, system, and applications are
installed, set up, and being used correct-
lv. Be sure there are no conflicts or dupli-
cate files, especially SYSTEM files on
the hard disk.

The more Macs you service. the better
you’ll get. It’s a profitable addition to any
computer service business. The biggest
obstacle to overcome is the fear of some-
thing new. Take the time to study the oper-
ating manuals and the Mac itself, and you
will succeed at servicing the Macintosh.

ES&T Calendar

International Winter Consumer
Electronics Show

January 5-8, 1996

Las Vegas, NV

Mobile Electronics Show
April 19-21, 1996
Orlando, FL

CES Orlando ‘96—

The Digital Destination
May 23-25, 1996
Orlando, FL
703-907-7500

CES Habitech
May 23-25, 1996
Orlando, FL
703-907-7500

1996 CES Specialty Audio and
Home Theater Show

May 23-25, 1996

Orlando, FL

703-907-7500

1996 Satellite Dealers
Association Annual
Conference

June 13, 14, 15

Faribault, MN 55303

800-288-3824
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Servicing intermittent horizontal

circuits

By Homer L. Davidson

Intermittent problems in the horizontal
circuits may be caused by many different
components. The vertical and horizontal
deflection IC may become intermittently
faulty, or it may have an intermittent sup-
ply voltage source. An intermittent driver
transistor or poor soldered connections at
the driver transformer can produce inter-
mittent sweep problems.

A faulty horizontal output transistor,
poor emitter resistor terminals or poor
soldered connections may cause inter-
mittent horizontal deflection (Figure 1).
Intermittent shutdown may occur if a
component in the horizontal driver, the
horizontal output circuit, or any of the
voltage sources providing power to these
circuits is defective.

Horizontal drifting off frequency with
lines in the picture may result if any of the
small electrolytic capacitors or the hori-
zontal deflection IC becomes defective.
When horizontal tearing and pulling oc-
curs, suspect electrolytic capacitors in the
oscillator circuits or voltage sources. If
the voltage supplied to the horizontal os-
cillator deflection IC becomes incorrect
it can cause horizontal lines in the picture.

An intermittent or dead TV chassis
may be the result of a defective driver or
horizontal output stage. One of the most
troublesome circuits is the horizontal
driver transformer. Poor connections be-
tween this transformer and the PC board,
or shorted turns in its primary winding
may cause intermittent problems.

Always try resoldering the transformer
connections when the symptom is an
intermittent sweep. Don’t overlook the
possibility that the horizontal output tran-
sistor is intermittently faulty, or that there
may be badly soldered terminals if the set
is intermittently faulty or dead.

Monitoring the horizontal circuits

The cause of intermittently faulty hor-
izonta! circuits may be tracked down by
monitoring with the oscilloscope and
DMM. Connect the scope to the horizon-

Davidson is a TV servicing consultant for ES&T.

Figure 1. The horizontal output transistor and transformer cause their share of problems in the

horizontal circuits.

tal deflection IC output drive terminal.

Make sure the scope test probe or leads
are clipped into the circuil, so they will
not slip off and fall down into other cir-
cuits where they could cause added dam-
age. If the