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In the beginning,
there was paper...
and darkness covered
the Earth.

You've heard the story...it took seven days to create the whole world anc
everything in it—now, it takes you that long just to find the right schematic in
your files. ==

Then, man made microfiche and techs saw that it was good...
well, better anyway.

Then, man made CD-ROM, arid techs again saw that
it was good...but still not perfect.

Then, CHET™ said, “Let there be light!”...
and the interactive digital service manual was borr.
Multi-user service manuals easily downloadable from the
Internet, continually updatable. And. you can input
information that stays with each manual.

(Hey! margin notes!)

Smart technicians smiled, because
they saw that it was good...

Very Good!

FORCE is a Computer Help for
Troubleshooting application. Phi
CHET e and create Chet Techno

1598 is the dawn of a new era. Philips will offer Internet access to service manuals .

for the first time ever. Other manufacturers are currently convarting to digital e

manuals. CHET ™ Technology is on the threshold of becoming the new industry

stzndard. It is the only application platform that offers a service data solution which

will never be obsolete. . Circle (117) on Reply Card

For more information (with no obligation), call (423) 475-0393,

fax (423) 475-0178, or e-mail us at force.support@knox.pcec.philips.com. / .
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The business side of consumer
electronics servicing

Running a business such as consumer
electronics servicing can seem likea sim-
ple task. You bring in a product that has
a defect, put it on the bench, inspect the
unit. It necessary, you hook the product
up to a battery of test equipment, diag-
nose the problem, replace any defective
parts, let the customer know the product
is ready, then stand by to collect the fec.

Those of you who are actually in the
business know that it really isnt that easy,
and that there is more to rthe servicing
business than that; a lot more. For exam-
ple, people don 't just walk in off the street
with their defective products. You have
to let them know that you're there. You
have to let them know what types ot prod.
ucts you service. You have to let them
know why they should come to your ser-
vice center rather than one of the many
others in town.

It goes on and on

But that’s just for starters. All of those
choices only takes care of getting the cus-
tomer into your service center. Another
extremely important question that has to
be asked is should your business be a sole
proprietorship, a partnership, or a corpo-
ration? And if a corporation. what kind
of corporation? Euch business type car-
ries withitalot ot legal ramitications. For
example, if your business is a sole pro-
prietorship or a partnership, your person-
al assets might be at risk if there were
some kind of legal financial decision
against the business, such as if someone
were hurt on the premises. or by one of
your vehicles.

Another important business consider-
ation is that you are required by govern-
ments: city, state and federal to comply
with licensing requirements, to collect
sales taxes. to withhold income taxes.
FICA and other amounts from wages.

Some important business decisions

Besides some of those more obvious
tasks that any service business must per-
form, there are policies that the company
must formulate for itself, and make sure
that it is complying with atl applicable
local, state and federal laws when for-

mulating those policies. Here are some of

those subjects that must be considered:

« should you collect an up-front diag-
nosis or check-out fee?

« what do you do if a customer doesn’t
pick the product up (laws vary a lot here)?

« how do you determine how much to
charge for your service?

+ how do you price parts?

» how do you account for chemicals:
cleaners, lubricants, etc.?

« how do you negotiate with the man
utacturers. it you plan to become a war-
ranty service center?

Determining how much to charge for
parts and labor

Quite a few readers have called us with
this question: “how do | know how much
to charge my customers for performing
service on a product.” We have wished we
could answer. Unfortunately, the answer
to that question is not simple. Fortunately.
however, it can be calculated. However.
the amount to charge is based on the cost
of doing business of a particular business,
so there’s no simple universal answer. So
part of the answer is (0 determine what it
costs to perform a service procedure.

One of the components of that price is
the cost of labor. Because analyzing tech-
nician performance is so important to the
financial health of a service business,
whether the only technician employed by
the business is the business owner, or there
are many technicians involved. this issue
includes an article entitled “Measuring the
effectiveness of technicians.”
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The report card

As mentioned in the text. besides sim-
ply reinforcing good performance, regu-
lar measurement of technician pertor-
mance can detect performance problems
early so that corrective measures can be
taken. For example. let’s say that a tech-
nician’s performance has tallen oft com-
pared with where it used to be. The man-
ager can discuss it with the tech to find
out what the problem is. It might be that
the tech, who’s really one of the better
techs in the facility. has recently been pre-
sented with a lot of new, high-tech prod-
ucts for which he hasn’t been adequately
trained. The simple solution in this case
would be to send him to school, or oth-
erwise get him some training.

Never forget that it’s a business

For many technicians who are in the
service business. the challenge of diag-
nosing a problem in a faulty product and
returning it to proper operation is exhila-
rating, but they "d really rather not be con-
cerned with the business aspect of things.
It can’t be stressed too strongly that the
business side of things is every bit as
important as the technical side, and if
neglected. will lead to problems.
Furthermore. it looked at in the right way,
working out a business problem, such as
correcting a technician performance
problems as alluded to above. can be
every bit as exciting and enjoyable as fix-
ing a broken TV or VCR.

Because of the importance of the busi-
ness side of servicing, we will continue
to publish business-related articles in
ES&T. If there is some specific aspect of
the business of servicing that you'd like
1o see us cover, please let us know.
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1998 CES Offers an education
extravaganza: 1998 CES conference
program grows

Attendees at the 1998 International
CES - The Source for Consumer
Technologies. have more than 90 targel-
ed sessions to attend during the Show, to
be held in Las Vegas. January 8-11, 1998,
The conference program has been signif-
icantly expanded to appeal to the grow-
ing numbers of the diverse attendees,
such as retailers. engineers, financial ana-
lysts. CEOs. information technology (I1T)
buyers, and custom installers.

In addition to a comprehensive sched-
ule ot consumertechnologies topics, CES
is oftering remote access technologies,
home computing mobile electronics,
wireless communications, and specialty
audio programs. Mobile electronics cer-
tification testing is also available.

There are several new programs that
will be held at CES. “DTV: The Cleur
Perspective” SuperSession will be held
8:30-10:00 AM Friday, January 9, 1998.
As every major TV set manufacturer
plans to show HDTV at CES, this pre-
sentation and panel discussion, moderat-
ed by Joel Brinkley of the New York
Times. will discuss how digital television
will atfect the consumer market. Panelists
include: Philip  Farmer, Chairman,
President and CEO of Harris Corp-
oration, Kay Koplovitz, Founder, Chair-
man and CEO of USA Networks, James
Mever, CEO and Executive Vice Pres-
ident of Thomson Consumer Electronics,
and Craig Mundie, Senior Vice President
of Microsott Corporation. and a senior
executive from CBS.

Another addition to the program is the
Hollyweb: The Enhanced TV-TV/Web
Convergence Conference. Sponsored by
CreaTECH, specialists in new media mar-
keting. This conference consists of seven
sessions held January 8 and 9, 1998, that
focusonthe Internet/TV industry itom the
business perspective of the content devel-
opers. the advertisers and other leading
executives and editors. Steve Perlman,
President of Web TV will be giving the
Hollyweh® keynote address on the
Internet/TV convergence phenomenon.

Also new for the CES is the education
partnership with the Satellite Broad-
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casting and Communications Association
(SBCA). SBCA is the national trade orga-
nization representing all segments of the
home satellite television industry. A rec-
ognized source, SBCA is running mar-
keting and business sessions that provide
manufacturers, retailers and press an
opportunity to learn about the latest devel-
opments in the industry.

CES is also the premier conference
event for the home systems marketplace.
The Habitech Institute is an intensive
conference program designed to train the
dealers/installers/integrators involved in
the broad home systems marketplace.
Home systems training sessions at CES
will focus on a variety of issues, including
how-to installations, marketing/business
tools, and technology seminars.

In 1998, Richard Brandt, Editor,
Upside magazine will moderate two of
the Emerging Technologies seminars:
“Securing Funding to Grow Your
Business” and “New Technologies: Wall
Street Picks the Winners.” The Emerging
Technologies track of eight sessions is a
tailored program for the over 900 tinan-
cial consultants, venture capitalists and
other investors that will be at CES.

Now in its second year, the CES Retail
Management Program provides retailers
with the training necessary to manage
their stores more effectively. These con-
ference sessions will offer solutions and
suggestions for increasing sales and dri-
ving profitability.

The Digital Engineering Conterence;
The Consumer Electronics Future (for-
merly called the Digital Audio & Video
Workshop), produced annuatly by CEMA
and the IEEE Consumer Electronics
Society, will be held in conjunction with
the CES, January 12-14, 1998. Geared
toward engineers and product develop-
ment managers, attendees will gain pow-
erful technical insight on trends, changes
and advancements in digital audio, video,
computer and access technologies. plusbe
able to enhance professional contacts and
cross engineering disciplines.

In addition to the Conference Program,
CES offers an extraordinary group of
visionary  speakers.  Barry  Diller,
Chairman and CEO of HSN, inc., will pre-
sent the Keynote Address on Thursday.
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January 8, 1998. from 8:30-10:00 AM.
HSN inc. includes the Home Shopping
Network. the Internet Shopping Network,
Silver King Broadcasting, and SF
Broadcasting. Steve Forbes. President and
CEO of Forbes, Inc. and Editor-in-Chief of
Forbes magazine, will give an Economic
Outlook Address on Thursday afternoon.
On Friday. January 9, from 4:00-5:00 PM,
Scott McNealy, Chairman of the Board,
President and CEO of Sun Microsystems
will deliver the Technology Keynote. Bill
Gates. President and CEO of Microsoft
Corporation will also join the CES as he
offers attendees his Executive Perspective
on the future of technology on Saturday,
January 10 from 8:30-10:00 AM.

Most of the CES sessions are free to
badged attendees, however there is pay-
ment required for the Hollyweb. SBCA.
Habitech Institute and Retail Manage-
ment sessions. The Digital Engineering
Conference must be registered for sepa-
rately. All sessions (including the Digital
Engineering Conference) are free to
members of the press.

For information and a detailed listing
of conference sessions, please see the
CEMA website:<www.cemacity.org>. A
comprehensive personal scheduler is also
available on <www.CESweb.org>.

CEMA is a sector of the Electronic
Industries Association (EIA), the 73-
year-old Arlington, Virginia-based trade
association representing all {acets of elec-
tronics manufacturing. CEMA represents
U.S. manufacturers of audio, video.
accessories, mobile electronics, commu-
nication, information and multimedia
products which are sold through con-
sumer channels.

TV set makers hail ratings
for V-Chip

The Consumer Electronics Manu-
facturers Association (CEMA) applauds
Vice President Gore’s endorsement of the
revised television ratings proposal, the
TV ParentalGuidelines. submitted to the
Federal Communications Commission
(FCC) by the National Association of
Broadcasters, the Motion Picture
Association of America and a number of
education and parents groups. U.S. tele-
vision set makers. who created and pro-

posed the V-chip system, are pleased to
see ratings begin.

The ratings eventually will be used in
conjunction with TV sets equipped with
V-chip circuitry to allow consumers to
block programming. The “V-chip™ was
invented by an engineering committee of
CEMA in 1993 while determining what
additional information other than cap-
tioning could be transmitted on line 21 of
the television broadcast system. After
discussion with CEMA, Congressman Ed
Markey (D-MA) dubbed the technology,
the V-chip and proposed that it be includ-
ed inevery TV set.

On September 23, during an R4.3 engi-
neering meeting in Phoenix of broadcast-
ers, TV set manufacturers and program-
mers, industry engineers approved two
V-chip technical proposals. The first,
EIA-744.establishes a new extended data
packet (XDS) standard to transport con-
tent advisory information using the verti-
cal blanketing interval(VBI). The packet
supports the movie industry 's MPAA rat-
ing system and the TV Parental
Guidelines. Plus. the standard allows TV
set manufacturers to add a third non-U.S.
analog ratings system (such as the Cana-
dian ratings system under development).

Beyond EIA-744, engineers approved
Recommended Practices for the Content
Advisory XDS Packet. According to the
guidelines. channel blocking should
include muting the program audio, ren-
dering the video blank or otherwise inde-
cipherable and eliminating the program-
related captions. The default state of the
TV set should not block a channel until a
program ratings packet is received. Once
a program 1s blocked. the TV set should
indicate to the viewer that content advi
sory blocking has occurred via an appro-
priate on-screen display message.

The FCC was notified about these engi
neering developments on September 24,
but not in time to be incorporated into the
FCC’'s latest Notice of Proposed
Rulemaking (NPRM), adopted Sep-
tember 25. concerning the V-chip.

CEMA. the national trade association
representing virtually all television set
makers, hailed the start of ratings trans-
mission necessary for televisions
equipped with V-chip circuitry to work.
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Video board
troubleshooting
guide

Copyright (1996-1997 by Dynamic Learning Systems. All rights
reserved worldwide.)

f all the advances in PC technology over the last 5 years,
O video boards have undergone some of the most dramatic

and impressive improvements. The simple frame
buffers of years past have been replaced by powerful video
acceleration, high-resolution and color depth, high-speed, AVI,
QuickTime, and MPEG playback capability, integrated TV
tuners, and cutting-edge 3D rendering techniques. Along with
all of these advances, however, come a myriad of problems,
especially in setup and configuration under Windows 3.1x and
Windows 95. This article brings you a compendium of current
video board problems to consider. While many of the symptoms
presented below mention particular manufacturers, virtually all
of these problems can appear on any current video adapter.

“ Video problems can typically arise from three
areas; software, firmware, and hardware.”

A quick response

Video problems can typically arise from three areas; software,
firmware, and hardware. When faced with video troubles, try
the following protocol to resolve the problem:

1. Check the driver(s). Video drivers are critically important
in Windows 3.1x and 95. Older drivers may contain bugs, or be
incompatible with certain applications. This accounts for the
majority of all video problems. Obtain the latest video driver
release, and make sure it is properly installed on the system. If
the driver 1s most current, try a generic video driver (usually
available from the video chipset manufacturer).

2. Check the physical installation. See that the video board is
installed properly in its expansion slot, and make sure that any
jumpers are set properly for the particular system.

3. Check for memory conflicts. The memory space used by
video adapters is hotly-contested territory in the upper memo-
ry area. Printer drivers, sound cards, tape backups, SCSI
adapters, and scanners are just some of the devices that can step
all over the memory space needed by a video board. Many of
today’s video boards require you to exclude a range of upper
memory through your memory manager (often a000 through
¢7ff, though your particular video board may be different). Make

Bigelow is a technical author and computer consultant at Dynamic Learning Systems in
Marlboro, MA.




sure that any necessary memory exclusions are made in the com-
puter’s CONFIG.SYS file. You may also have to add an
EMMEXxclude=A000-C7FF line to the [386enh] section of your
SYSTEM.INI file.

4. Suspect your memory manager. Advanced memory man-
agers such as QEMM or Netroom use very aggressive tech-
niques to “find” memory. Often, this interferes with video oper-
ation. Try disabling any “Stealth” or *“Cloaking” mode.

5. Check your system CMOS setup. Today’s motherboards
sport all manner of advanced features. Try systematically dis-
abling such atiributes as; video cache, video RAM shadow, byte-
merge, palette snoop, or decouple/hidden refresh. If “PCI bus
bursting” is used on the video bus, try disabling that also. If the
video system requires the use of an interrupt, make sure that the
IRQ is not being used by another device.

Unusual hardware issues

A lot of emphasis is placed on drivers and software configu-
rations, but there are also quite a few hardware problems that
can affect your video system. Following are several of these
problems and suggested remedial measures.

Clock speed and the VL bus

Video boards that use the VL bus are very sensitive to moth-
erboard clock speeds over 40MHz. If your motherboard runs
the VL bus at over 40MHz, it’s quite possible that you will have
trouble with VL bus video boards. The VESA specification
states that one card can operate at 40MHz, or two can operate
at up to 33MHz (a best-case scenario). Some manufacturers
don’t even guarantee that their cards will run at 40MHz - pre-
ferring to support bus speeds of 33MHz or less. So if your VL
bus video board is running at over 40MHz, and it refuses to run
properly, your best option is to step your bus speed down. Bus
speeds can usually be controlled by a motherboard jumper, or
an entry in CMOS. If you cannot change bus speed for any rea-
son, try a different brand of VL card.

NOTE: Version 2.0 of the VESA VL-Bus specification did
add support for a SOMHz bus speed. Unfortunately, VESA VL
bus 2.0 is one of a few VESA specs which went largely ignored
by video manufacturers. Just because the VL bus 2.0 specifi-
cation exists, do not assume that any VL bus motherboard nec-
essarily will be compatible.

“SLC” motherboards and the VL bus

If you have an older motherboard using an i486SLC-type
CPU, some VL bus video boards will not operate properly when
used with that particular motherboard. This is because the 32-
bit VL bus was not implemented properly in conjunction with
the 16-bit data path of the i486SLC - this is a problem with the
motherboard’s design, not the particular video boards. Later-
model motherboards with the i486SLC CPU largely overcame
this problem, but take care when using any VL bus video board
on i486SL.C motherboards.

8514/a and COM4 Conflicts

The 8514/a video adapter was designed to coexist witha VGA
adapter. To achieve this, the 8514/a uses a different range of
addresses. Some of these are 16-bit addresses which are locat-
ed at 42E8h, 82E8h, 92E8h, A2E8h, and E2E8h. Unfortunately,

onvergence is the
growtn of the electronic

ir“#y Technology is
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many serial controllers only decode the
first 12-bits of the 1/0O port address, and
assume that calls 1o x2E8 (like all of those
listed above) are intended for the serial
port rather than the video card. This means
that COM4 cannot be used on most
machines withan 85 14/acompatible video
card unless the address of COM4 can be
changed on the serial card (usually via
Jumpers), or the serial controller decodes
all 16-bits of the I/O port addresses. There
is no other way to get COM4 and any
8514/a compatible display adapter to
coexist. Keep in mind that this is an issue
with the serial controller rather than the
8514/a video adapter.

ATI Mach, 83 Vision/Trio, and
COMA4 Conflicts

As you saw in the last section, 8514/a
video adapters will often contlict with
COM4 because of poor I/O address
decoding. ATI’s Much chipsets and 83°s
chipsets are based on IBM’s 85 14/a stan-
dard, and frequently sufter the same prob-
lems as the 8514/a.

Video Troubleshooting

Following is a list of video related
symptoms you may have encountered, or
may encounter in the future. with sug-
gested remedial measures.

You frequently encounter GPFs when
using QuickTime for Windows 1.1

This is a notable problem with ATI
Macho64 cards, but has been known to
occur with other advanced video boards.
Often. the problem can be corrected by
making a change in the Windows 3.1x
SYSTEM.INI file. For the ATT Mach64,
you must turn DeviceBitmaps=oft under
the [macx ] section. As an alternative, start
the AT1 FlexDesk. type OPT (this starts a
“hidden” window), then uncheck the
DeviceBitmap entry.

The video board will not boot up when
used in a particular motherboard.
Generally speaking, there are noted

cases of hardware incompatibility

between certain video boards and mother-
boards. This usually causes a great deal of
confusion because the video board may
work just fine when tested in a different
motherboard, and other video boards may
work well in the original motherboard - the
technician simply winds up chasing
ghosts. A noted example of this problem

is the Boca Research VGAXL1/2 refusing
to work in a Micronics 486D X2/66 moth-
erboard. The solution to this problem
demands that U13 on the video board be a
Texas Instruments TI-74F04. 1f U13 is a
Motorola IC, you will need to send the
board back for rework - strange but true.
For general troubleshooting purposes, it a
certain video board and motherboard
refuse to work together, don’t waste your
time chasing ghosts - contact both the
video board maker and PC (or mother-
board) maker, and see if there are any
reported incompatibilities.

Diagnostics refuse to show all
of the available video modes for a
particular board even though all
video RAM was properly detected,
or the board refuses to operate in
some video modes

When a video board does not respond
to certain video modes (usually the high-
er video modes), it 1s because there is a
contlict in the upper memory area. and a

memory range needs to be excluded. If

there is a memory manager at work (i.e.
QEMM. 386MAX, or EMM386), try dis-
abling the memory manager in CON-
FIG.SYS. or boot the system from a clean
floppy. Try your diagnostic(s) again -
chances are that the problem has disap-
peared. To tix this problem on a more per-
manent basis, re-enable the meniorv man-
ager using an exclude command. Try
x=b100-bitt as the first parameter on the
memory manager's command line. It that
does not work, try x=a000-bi1f. Finally, try
x=a000-c7tt.

The characters shown in the display
appear fuzzy

This is often the result of a speed prob-
lem where the system is running too fast
for the VL bus video board. In virtually
all cases, you will find the VL bus to be
running over 33MHz. Try slowing down
the VL bus speed. This will sacrifice
video performance, but should stabilize
the system. Chances are also very good
that the system has been locking up fre-
quently - slowing down the video board
should also correct such lock-ups.

Pixels appear “dropped” behind the
mouse cursor, and graphic images
appear to break up under Windows

There are two major causes for thistype
of problem; bad video RAM, or the sys-
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tem bus speed is too tast. Check the
CMOS Setup for an entry in Advanced
Setup such as “AT Bus Clock”, “ISA Bus
Speed”, “AT Bus Speed”. The corre-
sponding entry should be set to 8. 33MHz.
Otherwise, excessive speed may result in
“lost” video data. If the bus speed is set
properly, run a diagnostic to check the
integrity of video RAM (you may have to
replace the video RAM, or replace the
video board entirely).

You encounter video-related conflicts
in Packard Bell systems

The system refuses to boot. or starts
with “garbage” and erratic screen dis-
plays. This symptomi is encountered most
frequently with Boca video boards on
Packard Bell systems with video circuits
already on the motherboard. Even when
the on-board video has been disabled.
reports indicate that the video circuitry
remains active. and then contlicts with the
add-on video board. Packard Bell indi-
cates that their Vxxx.16 BIOS will cor-
rect this problem, so contact Packard Bell
for an appropriate BIOS upgrade.

Text appears in an odd color

When text that should be green appears
black it i1s almost always the result of a
problem with the palette decoding regis-
ters on the particular video board, and will
typically appear when using higher color
modes (i.e. 64k or 16M colors). Make sure
that the video drivers are correct, com-
plete, and up-to-date. If the problem per-
sists, you may need to replace the video
board outright.

When an application is started (under
Windows), the opening display
appears “scrambled™

While this symptom mightappear to be
a video memory problem at first glance,
it is actually more likely to be related to
a bugey video driver. Upgrade the video
driver to the latest version, or try a gener-
ic video driver that is compatible with
your computer’s video chipset.

Display colors change when exiting

from a DOS shell under Windows

This problem has been noted with
video boards such as the Diamond
SpeedStar Pro. and is almost always the
result of a video board defect (usually a
palette problem). For the Diamond board.



the product must be replaced with revi-
sion A2. For other video boards, such
problems can usually be corrected by
replacing the video board outright.

The computer locks up or crashes
when starting an .AVI file

This problem is encountered frequent-
ly as computer users begin to experiment
with multimedia applications. Rather
than being a problem with the video board
specifically. the trouble is often trom us-
ing an outdated version of Video for Win-
dows. Make sure to use Video for Win-
dows 1.1E or later. Video tor Windows
can be downloaded trom the Diamond
Multimedia FTP site at: fip:/fip.dia-
mondmm.com/pub/misc/viwl le.exe.
You may also need to edit the [ DrawDib]
section of the WIN.INI file and add an
entry that says: DVA=0. If no | DrawDib]
section is present, you can add it. Remem-
ber to restart Windows atter making any
changes such as these.

The computer is running very slowly
(poor performance), and the hard
drive light is continuously lit

This problem is particularly apparent
with Diamond Edge 3D video boards on
systems with more than 16MB of RAM.
The Diamond Edge 3D board comes with
both IMB and 6MB MIDI bank files.
Diamond recommends that you use only
the 6MB bank file on systems with over
16MB of RAM. To change the size of the
MIDI bank file being used, right-click on
My Computer and choose Properties.
Open the System Control Panel and click
on the Device Manager tab. Click on the
(+) symbol beside the Sound, Video, and
Game Controller line, then highlight the
Diamond EDGE 3D PCI Multimedia
Device, and click on Properties. Click on
Settings. You will then see the 1 MB and
6MB MIDI bank selection. Select the
6MB option and choose OK. Restart your
computer when prompted.

You notice that .AVI files have dis-

torted colors or “grainy” playback

This syptom usually occurs when play-
ing 8-bit LAVI files which are not sup-
ported by DC1.The problem can usually
be corrected by disabling the accelerated
video playback features of the video
board. For example. the Diamond

ViperPro Video board is noted for this
problem, and you would need to edit the
COPRO.INTI tile located in the \windows
directory. In the [VCP]| area. change the
VCPEnable= line to OFF. Save the .INI
tile and restart Windows.

The PCI video board will not work
under Windows unless the system’s
PCI SCSI devices are disconnected

This problem occurs only on certain
combinations of PCI system hardware.
For example, this type of symptom has
been documented using Phoenix BIOS
4.04 and a UMCB8810P-A10 motherboard
on systems with an NCR SCSI controller
and SCSI devices. You can often correct
such problems by correcting the
Advanced System Setup in CMOS. Start
the CMOS Setup, go to the Advanced
System Setup. and select PCI Devices.
Setup the PCl stot for the SCSI controller
as IRQY and LEVEL edge select. The slot
for the video board should have the IRQ
set to NONE. and LEVEL edge select.
Change the Base Memory Address from
0080000000 to 0O THONNO0.

There are boot problems when a new
video board is installed

Typical problems include no video or
eight beeps when the system is turned on.
This is usually the result of an outdated
system BIOS which is not capable of
detecting the particular video chipset in
use - the BIOS interprets this as meaning
that there is no video board in the system,
and an error is generated accordingly.
Contact the motherboard manufacturer
(or PC maker) for an updated sysiem
BIOS. Most BIOS versions dated after the
Fall of 1994 should be able to detect most
modern video chipsets.

There are boot problems when a PCI
video board is installed

There are two common problems that
account for this. First, the system BiOS
did not complete the configuration of the
video board correctly, and the board has
not been enabled onto the PCI bus. The
video board manufacturer may have a
utility available which can “remap’ the
video card to a new address outside of
physical memory. For ihe Matrox
Millennium, use the PCIMAP.EXE utili-
ty. Other Matrox boards use the
MGABASE.EXE utitity. Other PCI vid-

CMM—
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Checker129_

Now you can repair and test Computer monitors
with ease. With sweep rates up to 64Khz., eight
step gray scale, white screen, single color mode,
Mac ill, EGA, CGA support, you can run almost
ANY PC monitor. And it is EASY to use. Color
front panel displays show just what you should
see. Don’t let its’ small size fool you. It is
the most powerful handheld available, and it
supports ALL basic VGA modes (some don't).
Itis suitable for benchor field operations. Battery

or AT operation. PRICE:$295
Checker Jr.
I~ |

Looking for a SMALL battery operated monitor
test pattern generator that will fit in your pocket?
The Checker Jr. is it. It displays a very useful
64 color pattern. You can evaluate size, focus,
linearity, color tracking, and balance. It operates
in the 640 « 480 mode (31.5Khz x 60Hz.}, and is
very easy to use. Use it anywhere.

PRICE: $99.95

Checker TV Pro
& TV Jr. "EW?

The TV Pro is just the tool for your repair bench.
Itprovides Video, S-Video, and RF outputs. It also
has the most important pattern, GRAY SCALE!
You can't set up a color TV without it. All with
NTSC standards and COMPLEX sync. The RF
output also includes an audio tone and STEREQ
signaling. With colorbars, gray scale, crosshatch,
with dots, you can set and test quickly.

Checker TV Pro..PRICE: $599.95
The TV Jr.is a small NTSC video generator, with
cotorbars, crosshatch with dots, white, red, blue,
green, and black screens. Small enough fo fit in

your pocket, powerful enough to drive the largest
projection TV!

Checker TV Jr....PRICE: $149.95

—] Computer & Monitor =]

e Maintenance, Inc.
1-800-466-4411 ¢ 770-662-5633
hitp://www.computermonitor.com
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eo board manufacturers probably offer
their own utilities.

The second problem is that the system
BIOS has assigned a base memory
address to the video board which is used
by another device, or is reserved tor use
by the motherboard chipset. While the
utilities meniioned above may often help
to correct this problem, a more permanent
tix is usually to update the system BIOS.
Investigate a BIOS upgrade from the
motherboard (or PC) manutacturer.,

The monitor overscans when entering
a DOS sheli from Windows

This creates a highly distorted image,

and can (it left for prolonged periods)

damage the monitor circuitry. The cause

of this problem is usually a bug in the

video driver. For example, this type of

problem is known to happen when using
the Diamond SpeedStar Pro with drivers

prior to version 1.06. Obtain the latest
video driver from the video board maker,
or try a generic video driver written by
the video chipset maker.

You encounter an intermittent
“Divide by Zero” error

Although there are several possible
causes for this type of error, they are all
related to flaws in software - in this case.
problems with the video driver or video
“toolkit” that is installed with the partic-
ular video board. Often, upgrading the
driver or video support tools will elimi-
nate this problem. For example, “Divide
by Zero” errors can be corrected with the
Diamond Stealth 64 Video 2001 series by
opening the InControl Tools package, and
changing a “Center to Viewport™ selec-
tionto“Centerto Desktop™. Similarly, the
“Maximize to Viewport” selection should
be changed to “Maximize to Desktop”.
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During MPEG playback, the display
flickers, shows low refresh rates, or
appears to be in an interlaced mode

This is not necessarily an error. With
some video boards (such as the Diamond
MVP1100), MPEG files cannot play cor-
rectly at high refresh rates - typically over
72Hz. When an MPEG file is played, the
driver will automatically switchtoa 72Hz
vertical refresh rate. This may result in an
unexpected change to display quality dur-
ing playback. After exiting from the
MPEG player. the original (higher)
refresh rate will be restored. It a vertical
refresh rate lower than 72Hz was origi-
nally selected, then the vertical refresh
rate will not change during MPEG play-
back. so you should see no difference in
the appearence of the display.

You receive an error such as “There
is an undetectable problem in loading
the specified device driver” when
starting an MPEG player or other
video tool

In almost all cases, the related driver is
missing. installed improperly, or corrupt.
Reinstall the MPEG playback driver(s)
for your particular video board, and make
sure to use the latest version available. If
problems persist, check for the driver
under the WIN.INI or SYSTEM.INI file
and see that there is only ONE load= ref-
erence o the particular driver(s) - repeat-
ed references can cause conflicts or other
loading problems.

On video boards with TV tuners, the
TV window is blurry or fuzzy at
1024x768 or higher resolutions
This symptom is particularly noted
with the Diamond DVVI100. Unfor-
tunately, this type of symptom is usually
the result of limited bandwidth of the par-
ticular video board - specitically ot the
video chipset. The only real option is to
reduce the resolution to 800x600 or
640x480 when running the TV, and lower
the retfresh rate to 60Hz. Contact your
video board manufacturer - there may be
an RMA or other replacement/upgrade
program that might be available to cor-
rect the problem

On video boards with TV tuners, the
reception does not appear as good as
that of an ordinary TV

This problem has been noted in con-



junction with Matrox Media-TV boards,
and is usually due to the local cable com-
pany using the HRC carner frequency
instead of the standard carrier frequency.
For Matrox boards. you can correct the
problem by moditying the DVMCIM-
IL.INI file found in the \WINDOWS
direcrory. Under the [Carrier| section.
change the CarrierType=0 entry to Car-
rierType=1. Other video/TV boards may
utilize difterent .INl entries. or allow car-
rier selection through the use of an
onboard jumper, but poor reception is
almost always the result of an unusual
cable carrier.

You encounter errors such as
“Insufficient video memory”

There is not enough video memory on
the board 10 handle screen images at the
resotution and color depth you have selec-
ted. In most cases, the system may crash
outright. Your immediate solution should
be to select a lower resolution or smaller
color paletie. If you are encountering such
problems when attempting to play .AVlor
MPEG files, you should be able to select
smaller video windows and lower color
depth without altering your Windows
setup. As a more long-term solution, you
should consider adding more video mem-
ory. or replacing the video board with one
that contains more video memory.

The PCI video board is not working
properly - there is a BIOS conflict
with PCI interrupt 1Ah

The lower 32K B of the ROM BIOS has
been redirected for high memory use.
Disable this memory with your memory
manager by adding an exclude command
such as: x={000-f71t.

You encounter video corruption or
sporadic system rebooting when
using an SLC-type motherboard

This particular symptom has been most
noted when using Number Nine video
boards with Alaris SLC2 motherboards.
The SLC2 microprocessor uses a 32-bit
internal data bus, but the external data bus
(seen by the motherboard) is 16-bit. Most
of the registers on contemporary VL and
PCI video boards are mapped as 32-bits,
and cannot be accessed as two 16-bit reg-
isters. As aresult, the video board simply
cannot be used togerher with the particu-

lar motherboard. You will have to
upgrade the motherboard, or use a differ-
ent video board.

Video playback experiences long
pauses while the hard drive thrashes
excessively

This is a problem that appears under
Windows 95, and is almost always the
result of disk caching problems. Start
Windows Explorer and highlight the dri-
vers responsible for video playback (for
a Motion Pixels video board, highlight
MPXPLAY.EXE and MPXPLAY.PIF).
Click the right mouse button and select
Properties. In the Memory page. make
sure that the “Protected” option has been
set. Restart the video clip. or Windows 95
if necessary.

You cannot use the loop-through
feature of your video board

Typical examples include the Number
Nine 9FX Motion 771 VGA loop through
connector with a Reel Magic board and a
Number Nine driver. Unfortunately, this
is often the result of a limitation with the
video board’s graphics processor IC
(refusing 10 support loop-through func-
tionality). To use loop-through. try the
standard VGA driver.

Windows appears with a “black box™
cursor and/or icons that fail to
appear on the screen

In most cases. the problem is caused by
an incompatibility with the mother-
board’s non-comphant PCl BIOS (the
motherboard’s BIOS does not comply
with the PCl backward-compatibility
requirement). To overcome this problem.
set the video board’s memory aperture
manually by editing the SYSTEM.INI
tile located in the \WINDOWS directory.
For example., when working with a
Number Nine 9GXE. find the [#9GXE]|
section of SYSTEM.INI, then add a com-
mand line such as; APERTURE
BASE=0x8800 or APERTUR-BASE=31.
Save the file and restart Windows. The
actual section for your particular video
board may be different.

There are video problems or the
system locks up while using an
anti-virus program

This error occurs frequently when using
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TEST HIGH-END
MONITORS FOR
A LOW-END PRICE

Test displays up to 1600 x 1280 with
the new Quantum Data 801SL video
generator. The programmable clock
rate of up to 160 MHz generates up
to 256 colors from a palette of 16.7

million colors.

Over 150 test images and over 100
formats come preprogrammed. A built-
in graphics user interface as well as a
PC Windows-based interface program
make customizing images and formats
easy. BNC, CGA/EGA, Mac, VGA, and
VESA output connectors make it sim-
ple to service most kinds of monitors.

Portable, lightweight and user-
friendly, the 801SL also has mounting
options for rack or bench, plus an
optional carrying handle/support stand.
Available off the shelf:

Richardson
Electronics, Ltd.

1S09002 Registered

40W267 Keslinger Rd. « LaFox, IL 60147 USA
Sales: (800) 222-2787 - Fax: (630) 208-2350
Internet: http://www.rell.com/crts
email:dpg@rell.com

For technical information on video test generalors, visit
Quantumn Data’s websile: www.quantumdala.com
Microsoft Windows is a trademark of Microsoft Corporation
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memory-resident virus checking. Some video boards allow you
1o compensate for this by editing the SYSTEM.INI file. For the
Number Nine 9GXE board. find the [#9GXE]| area in SYS-
TEM.INI, then set the FastMMIO= entry to OFF. Remember to
save the .INI file and restart Windows. The actual section for
your particular video board may be different. As an alternative,
you could also disable or remove the anti-virus program.

An error indicates that there is not enough memory for
playback or re-sizing of the playback window

This type of program is directly caused by a lack of system
(not video) memory in the PC. It your system uses SMART-
DRV (Windows 3.1x), try reducing the memory used for
caching. Try unloading various unneeded programs from mem-
ory, and consider disabling any RAM drives that may be active.
Finally, consider adding more system RAM 1o the PC.

The video board refuses to accept a particular video mode

Mode problems are most frequent when attempting to use
unusual palette sizes such as 32k or 64k colors. Try setting the
video board to 256 colors. If a higher color depth is needed. it
may be possible to run the video board in a palletized mode or
gray-scale mode by adding command line switches to the video
driver. Reter to the instructions that accompany the particular
video board for detailed information. You may also consider a
video BIOS upgrade, or try using an upgraded VESA driver
(such as UNIVBE 5.3 from SciTech Software)

The video system cannot lock memory using
QEMM and linear video memory
Thisis often a DOS problem with Motion Pixels video boards
when using QEMM 7.04 and earlier versions. The DPMI has a
bug when accessing physical memory above the DPMI’s host
memory. Upgrade the version of QEMM t0 7.5 (or later), or play
video under Windows.

The video system cannot lock memory under Windows,
or the system hangs

This is also a problem noted most often with Motion Pixels
video boards, and is almost always related to the use of a
WINDPMI.386 DPMI driver loaded through SYSTEM.INI.
WINDPMI.386 reports the wrong amount of free lockable
DPMI memory. If your Windows platform is using Borland’s
WINDPMI.386, manually reduce the cache size with the /c
option, or remove (or disable) the driver from SYSTEM.INI
entirely. You might also consider upgrading WINDPMI.386 to
a later version. Contact Borland technical support, or the sup-
port department of the video board maker.

Conclusion

Video systems are continuing to evolve rapidly. As they do,
there are a proliferation of new problems and compatibility
issues that technicians must be aware of. This article explains
a suite of these new symptoms, and ofters the most eftective so-
lutions for dealing with them. |



Service center management:
Measuring the effectiveness of

technicians

by John Gooley

Adapted from the book "Let's Talk Service," by John Gooley.

business can’t survive, much less
make a profit, without suttficient
productivity. We've looked at var-
ious ways to improve productivity. There
is no single measurement that will do the
job. We need an array of measurements.
All too often techs are measured “by
guess and by Gosh.” But for the profes-
sional manager, that won't do. You have
to apply positive methods, (notice the
plural), not just to establish the value of
the technician, but to uncover ways to
improve his approach to his work, and
also to discover inherent weaknesses in
the system so that positive steps can be
taken, and, finally, to make accurate fore-
casts when considering future projects.

Positive measurements lead to posi-
tive methods, which lead to

positive results

How many jobs were done? They prob-
ably used this measurement when men
first started walking erect. “How many
saber-toothed tigers did you kill, Og?”

However, this method by itself has lim-
ited value and 1s suspect as to reliability.
Some jobs are long and some are short.
Some bring ina lot of money. some do not.

It 1s easy to get the feeling that all the
guys in the crew always do the number of
jobs that some of them did last week.
There are some men who have done 20
jobs in a day; no question. But there are
some who have done 7300 jobs in a year
(20 imes 365). If you are going to use that
as a measure, make sure it isthe right mea-
sure. Define the jobs, then count and
record them.

Gooley is a service management consultant and publisher
of the newsletter “Nuts and Bolts of Service Management.
as well as author of the book “Let's Talk Service: Prin
ciples and Practices of Service Management.” Information
about the newsletter. and copics of the book are available
froni JohnGooley at 11622 8. Pulaski Rd., Alsip. IL 60658.

Technician #1
Lack Parts 13
Not Home 9
Call Back 3
Total Incompletes 25
Demand Calls 81
Warranty Calls 19
Service Agreements 1
Other 112
Total Completes 112
Grand Total 137

Technician #2 Technician #3

23 4
S 13
4 3
32 20
66 96
I 8
- 4
9 22
86 130
118 50

Figure 1. The best way to measure technician performance is by generating and using an array
of measurements such as the numbers shown here.

|1 remember when some service centers
started using the NARDA Service Data
System (a computerized measurement
system oftered by the National
Association of Retail Dealers of America.
There were many times when the program
met with some amount of resistance, or
even rebellion, on the part of technicians.
Much of this, of course, came from weak-
er crew members who knew that they
were not particularly productive, but
didn’t want the boss to know it.

But we discovered some amount of

resistance from the crew member with the
best reputation. He had always made it his
business to crow about his great perfor-
mances. He didn’t want to see a system
established that might show that he was
maybe only second best.

There are techs thatcan do 10 or 12 jobs
aday fairly regularly. Butthey don’t work
on holidays, and they take their annual
vacations. They get sick sometimes, and
sometimes you keep them in the service
center for one reason or another. Some
things are largely beyond your control.
Still. you must know about them and how

they are attecting your business. Without
complete and precise records, that is,
without knowledge and awareness, it is
impossible to plan effectively.

An important reason o measure pro-
ductivity is to uncover losses and what is
causing them, so that corrections can be
made. Equally important is the fact that
future decisions must be made on the
basis of accurate information rather than
assumptions or raw guesses. There are
more ways to be wrong than to be right.

Personal problems

There are other matters that are within
your power to control .

Technicians can be distracted from
their normal effectiveness due to stresses
of everyday problems: marital problems,
illness. indebtedness. etc. If you see your
techs regularly and are alert, you may
sense that there is something wrong.
Otherwise, the first hint of the problem
may be revealed by the financial records:
tor example, no profit that month.

After noticing a disturbing drop in a
technician’s performance, you may want
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to have a private conference with him. Sit
down with a cup of coffee and gently
probe for the cause. It it is a money prob-
lem, perhaps you can make an advance
on his wages. If it a legal problem, maybe

you can get your own attorney to help. If

i’s a family problem, just having some-
one to talk to will make a difterence.

Maybe it’s something else around the
business. [t could be disgruntlement com-
ing from failing to get a promotion that
went to someone else. Sometimes a new
manager with adifferentstyle is the prob-
lem, especially if the new manager is the
boss’s cousin. Or maybe there is the
appearance of tavoritism.

Equipment problems

In cold weather climates, sometimes
the trucks won’t start. Perhaps the trucks
are old and break down frequently.
Sometimes the technicians don’t have the
right tools, the proper training, or they
don’t have the right direction.

All these matters are correctable.

Substance abuse

A few years ago, the National Institute
on Drug Abuse estimated that between 10
and 23 percent of all workers inthe United
States use dangerous drugs on the job, and
that 65 percent of young persons entering
the work force have used illegal drugs.
NIDA says that those who habitually
abuse drugs are late for work three times
more often than are non-abusers; they
have 2.5 times asmany absences of 8 days
or more, they use three times the normal
level of sick benefits and are 5 times more
likely to file for workman’s compensa-
tion. And this is to say nothing about acci-
dents that cause injury.

What these figures are saying is that if
youemploy 10 people, one of them is like-
ly to be an alcoholic, and another one is
likely to be a drug abuser. These people
represent a considerable expense when it
comes to your health insurance packages
and your Workman’s Compensation
Insurance. Inaddition, falling down on the
job (maybe literally) and decreasing your
productivity. They may also be creating
ill willamong your customers and increas-
ing your costs of vehicle insurance.

All of this suggests that you had better
know in detail what is going on in your
business, particularly in the arca of tech-
nictan productivity.

Completion Ratio Lack Parts Ratio

81.7% 9.4%
72 8% 19.4%
86.6% 2.6%%

Not Home Ratio  Call Back Ratio
6.5% 2.1%
4.2% 2.0%
8.6% 2.0%

Figure 2. By converting the numbers of Figure 1 into percentages, you can compare the techni-

cians to themselves and each other.

So always count those jobs and record
them. There are those, too, who would
advocate posting the results. The techs
will see that they get their proper credit.

What is a job?

What is a job?

If the tech goes out on a job and finds
nobody home, is that a job? If he can’t do
the job and brings it back to the service
center. 1s that a job? If he does it wrong
and has 1o do it over, is that a job? Or two
jobs? Or how about lack of parts? it is bet-
ter to count completes and incompletes.

Then is changing a bulb counted the
same as a scaled system entry?

Some people adjust for this by assign-
ing values to certain jobs. Simple jobs
count 1, slightly more difficult ones,
count 1-1/2, and so on.

The best way to handle this, though, is
to not rely on a single system, but instead.
use an array of measurements - something
like the numbers in Figure 1.

Now we are getting a better picture of
each man. But before we go on, let’s do
one more thing. Let’s set up some per-
centages (Figure 2).

As is easily seen, not all techs are cre-
ated equal. They all have some strengths
and some weaknesses. And it is not a good
idea to measure by only one measuring
stick as - complete 10 calls aday or you're
gone.lt is much better to measure the var-
ious strengths and weaknesses to see what
we, as professional managers, can do
about them.But we still haven't gathered
all the information we need. We still don’t
know anything about time or money.

1t’s about time we learn two things; how
much time each tech has spent produc-
tively (working on equipment), time the
customer is charged for, and how much
time he is being paid for.

About money; we need to know how
much money his work has generated, and
what he is being paid. In both instances,
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we will develop the ratio. In every case.
we simply divide the little figure by the
big one. For time, we take the actual pro-
ductive time and divide it by the time he
is paid for (Figure 3). There are those, 0o,
who make a separate calculation for trav-
el time. This will give some insight into
whether the technician is being dis-
patched efticiently or whether the techni-
cian is playing some games of his own.

For the next figure, we are going to
reverse the procedure, simply because
this is the way the industry has always
looked at this material. We will take the
amount of technician labor generated and
divide that by the techs wages (Figure 4).

For every dottar the technician is paid
he brings in $2.57 in the first case above
- or $2.07 for the second technician and
$2.47 for the third tech, that ratio is called
the gross labor ratio.

From these tigures, three types of com-
parisons can be made. You can compare
a tech to his own past history, and to the
others in the crew.

The first thing you can tell about a tech
when comparing present performance
with past history is whether he is making
satisfactory progress. But it is also possi-
ble to spot things other than his progress.

We’re not looking for little blips. A fall-
oft in completed jobs, when all other tig-
ures remain constant might be caused by
road repair, or being sent on distant calls.

A fall oft in income may be the result
of the type of assignments he has been
given ... too many belt changes and fewer
sealed-system entries.

In the main, a high gross labor rate
indicates more contribution, but this fig-
ure can be tricky. If you say, “Hey, Jack,
youw’ve been doing a great job, ['m going
to give you araise,” his Gross Labor Rate
1s instantly going to go down.

But if you see erosion month in and
month out in such things as number of
jobs completed. increased time per job.



Completes  Service Time

Non-Service Time

Total Time

Avg. Time Per Coinplete

Productive Time Ratio

112 4645 3995 8640 41.5 539
86 3755 4885 8640 43.7 434
130 3235 5885 9120 249 355

Figure 3. Dividing the technician’s productive time by the total time he is paid for yields the productive time ratio.

and more “Not Homes™ you may be look-
ing at a severe morale problem.

Mostly, though, your figures will be
producing wake up calls.

Comparing techs to each other

Automatically, of course, you wilt be
comparing the techs to each other. Joe has
too many Not Homes. Does he give up
too easy? Doesn’t look in the back yard?
Doesn’t try going to the back door? The
best way to handle this is for the tech to
be in touch with the shop to have some-
body call the customer.

Amazing as it may seem, people are
often at home and just don’t answer the
door. But they pretty much always answer
the phone. If the phone is answered, the
customer can be asked to go to the door
and let the tech in. If the door is not an-

swered, a note is made of that together
with the time. When the customer calls
complaining about lack of service, things
can be explained.

Sam has too much time per call. Is he
a fuss budge1? Or is he having difficulty
with his troubleshooting? Does he have
trouble disengaging himself from the cus-
tomer? Or does he make 100 many trips
back to the truck for a tool or a part or a
look at the manual?

George has too many call backs. Is he
insomuchof a hurry that he doesn’t check
his work before he leaves. Or does his
problem possibly have to do with techni-
cal understanding?

Comparing techs to a standard

Perhaps the most profitable compari-
son is to check the man against some kind

of standard. Of course, standards are dil-
ficult to come by. Some managers use the
averages that are derived from the
NARDA Service Data System. Keep in
mind that these are averages and you
don’t want to be average.

When you are at training sessions and
conventions and other meetings, ask
some of the better service managers what
they use for standards. Ask your service
rep. It he realty knows his job. he can help
you. In time, you will do a fine job of cre-
ating your own standards.

Always set up standards at three levels.

+ 100*“You’ll havetogetuptothislevel,
or | just can’t afford to keep you.”

120 “That’s fine. You’re doing good
work. Keep it up.”

* 140 *“Hey guys! Look what Joe did.
Why can’t the rest of you guys do this?”
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Labor Income  Wages Paid Gross Labor Ratio Income Per Job Cost Per Job Gross Profit Per Job
2959.90 1008.00 2.57 23.17 9.00 14.17
2395.15 1152.00 2.07 27.84 13.37 14.45
3012.55 1216.00 247 23.17 9.35 13.82

Figure 4. Divide the amount of technician labor doliars generated by his wages to determine nis gross labor ratio. The gross labor ratio tells you
how many dollars his labor produces per dollar he is paid.

| Additional Call
X 5 Technicians

n

X 50 Weeks in the Year

1250

X $30 Labor Income Per Call
$37.500 Additional Income
(Practically All Pure Profit)

Figure 5. If a company has a crew of five tech-
nicians who average $30.00 labor income per
completed call, gaining one additional call per
day per man will achieve this result, as well as
additional parts business.

Technician completion ratio

Thistells what percentage of the time the
technician completed the job with only one
visit ... or in one operation on the bench. If
it is your procedure to not charge for a
repeat visit, then every time you make two
efforts to complete one job, you are losing
money, and perhaps a great deal of money.

It might be subject to some kind of
argument how much money you are los-
ing through incomplete calls, but essen-
tially you come close to losing the full
value of a complete call. On an on-site
job, you lose the travel time to the home,
the time it takes to get into the home and
to the piece of equipment, the time it takes
to open the equipment and then close it
again, the time it takes to explain things
to the customer and get back to the truck.
Does the fact of the diagnosis on the first
visit save time on the second visit?
Maybe. Then again, maybe not.

You can figure, then, that the cost to
your business per lost call is equal to the
average income per call.

Itis highly desirable, highly profitable,
to keep the technician completion ratio as
high as possible. At the same time, it is

highly unlikely that you will be able to
sustain a rate of 100 per cent. Some cus-
tomers won’t be home when the techni-
cian arrives, and on some occasions the
required part won’t be on the truck, and
then the technician will be returning to a
job that he thought was completed.

Conditions vary between industries,
but a completion ratio of around 85 per-
cent is considered to be attainable.

Not home ratio

The tigure is derived by dividing the
number of not-home calls by the total
number of calls attempted. The objective
i1s to keep this figure as low as possible.

Figures have been published showing
the not home rate at two percent but there
are many managers who would not find
arate this high to be acceptable. Some set
a standard of one percent while others
seek an even lower rate.

There are simple clerical procedures
that can help reduce the not home prob-
lem. First and foremost, the firm should
keep appointments as promised. If the
work has been promised for Friday, the
technician should arrive by Friday. If the
work has been promised for morning, the
technician should arrive in the morning.

Making phone calls in advance, prefer-
ably just before the technician is ready to
go to that location, can do a great deal to
reduce “not homes”. This technique
requires one-call-at-a-time dispatching.
The customer is called and when she
answers she is informed that the techni-
cian will arrive in ten minutes. If the cus-
tomer is not reached, the technician is
directed elsewhere. A 25-cent telephone
call can save the expense of a $40.00 trip.

There is a difference of opinion as to
who should make this call. In keeping
with the proviso that a technician’s time
should be employed as nearly as possible
to his chief attributes (analysis and repair)
he would be excluded from the function
of making phone calls. In such a case, the
work would seem naturally to descend
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uponaclerk. Often itisthe call takers who
perform this task.

On the other hand, there are those who
feel that there is a personal relationship
between the technician and the customer.
In this case. it is the tech who makes the
calls, personally committing himself to
the appointment. It is frequently true that
the customer develops a reliance on an
individual technician and will request
him - perhaps insist upon him.

Lack-parts ratio

This figure is also a percentage. derived
by dividing the number of lack-part calls
by the number of calls attempted. And
again, the objective is to keep this ratio as
low as possible.

Lack-part calls can rise to as much as
ten or fifteen percent. On the other hand.
good parts management can get this fig-
ure down to around five per cent. With
on-site calls, the objective is, first, to put
a lot of parts on the truck. and second, to
try to insure that they are the right ones.

Trying to achieve perfection might
involve using an 18-wheeler to make on-
site calls, so it is normal to expect a cer-
tain number of lack part calls.

The definitive method for attacking the
high lack-part problem in regard to on-
site calls, is for management to create a
standard truck stock list which contains
the parts that are most required at the par-
ticular time. By keeping track of parts
used and parts available when needed,
management knows when to retain the
parts on the truck and when to remove
them and replace them with others.

Managers of carry-in operations often
presume that this subject does not apply
to them. Not so. Although the cost of fail-
ure is not as painful as with on-site calls,
it still exists. If the bench tech needs a
part, he reaches for it where it is usually
found. If it is not there, he fishes around
for it. If he still can’t find it, he tries to get
it from the tech next to him, thus inter-
rupting him, too. Finally, he heads oft to



Technician Number Of Jobs
Joe Miller 14
Art Anderson 60
Pat Kelly 80
Bob Jones 100

Cost Per Job

$114.00 $40.00
$23.30 $40.00
$20.00 $40.00
$16.00 $40.00

Income Per Job

Gross Profit Per Job
Loss ot $74.00
$16.70
$20.00
$24.00

Figure 6. By creating a table such as this, the service manager will be able to compare the number of jobs performed by each technician, the
cost per job and the income per job. Subtracting cost-per-jcb from income-per-job produces a figure called gross-profit-per-job.

the storeroom, and goes through the trou-
ble of requisitioning it and taking it back
to the work place. If it is not available at
all, he goes back to the job, buttons up the
unit, and puts it back on the rack. When
he finally gets the part, he has to retricve
the unit and start his thinking processes
all over again,

As many fast moving parts as possible

should be located within instant reach of

the bench tech, even if it means re-design-
ing the furniture. It is also possible to put
a parts cabinet on wheels. With this sys-
tem, the tech simply steps over to the cab-
inet and rolls it to the service bench and
his parts are on hand.

One service center that I know of has
installed a microphone at the work site (it
is not a bench). When the tech requires a
part, he just asks for it and the lower-paid
help delivers it to him.

Finally. if requests for service are
reviewed by management in advance, the
technician can be warned to seek a part
that he might need. Really diligent man-
agement attention can bring the Lack
parts ratio down to five percent ... or less.

Callback ratio

The callback ratio is a percentage of

calls on which a return visit is required,
usually because the work was not done
properly on the initial visit. The figure is
derived by dividing the callbacks by the
number of calls attempted. Once again,
the objective is to keep the rate low.

When the figure rises too high, itis usu-
ally for one of two reasons. Either the
technician is not sufficiently competent
on the brand or product or even the model.
or the technician moves too quickly while
on the job, thus failing to complete the job
properly, or failing to check for addition-
al problems before he leaves.

In the first case, additional training is
called for, either in the particular product
in the one case, or on-the-job procedures
in the other. It is quite helpful if the

record-keeping enables the manager to
uncover the specific problem.

In the other case, it would be necessary
to work with the man himself to establish
better working habits,

Productive time ratio

The figure is read as a percentage, and
is derived by dividing the number ot min-
utes spent on revenue producing jobs by
the number of minutes for which the tech
receives wages.

In an ideal world, every minute of a
technicians time would be productive, but
trom a practical point of view, this is far
trom the actual case.

To start with. travel time is not produc-
tive. Nor is time spent checking in each
morning (not to mention the evening). Nor
time spent chasing parts. Nor time spent
on coffee breaks. The productive time
ratio always suffers when there is not

enough work to keep the technicians busy.

When productive time falls below 50
percent, it should be considered a subject
requiring instant management attention.

One of the biggest challenges in man-
agement, is raising the productive time
ratio. There are countless uareas to be
explored in this eftort.

+ Routing and dispatching outside tech-
nicians more effectively

» Eliminating excess paperwork

« Starting the technicians from home
rather than the service center

+ Eliminating chasing for parts

» Giving thought to one-call-at-a-time
dispatching

» Considering two-way radio

» Motivating technicians to move more
briskly

+ Inaugurating an incentive plan

+ Bunching calls to outlying arcas

+ Cross training technicians

» Muking parts more easily available
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Technician Income Gross Labor Wages
Joe Miller $560.00 $1600.00
Art Anderson $2400.00 $1600.00
Pat Kelly $3200.00 $1600.00
Bob James $4000.00 $1600.00

Gross Labor Ratio
Minus
1.5
2.0
2.5

Figure 7. Dividing the total of all income paid to the technician by the wages paid to him, creates what is called the gross labor ratio.

* Reducing Call Backs

* Reducing Not Homes

* Reducing Lack Parts

+ Inaugurating training sessions

* Providing more and better tools

Cutting total time required per call
(productive time plus travel time) by five
or six minutes should enable the techni-
cian to complete one additional call per
day. This improvement can increase labor
income dramatically.

For instance. with a crew of five tech-
nicians who average $30.00 labor income
per completed call. gaining one addition-
al call per day per man will achieve the
result shown in Figure S.

Oh. yes, plus additional parts business
which will also result.

Income per call, cost per call and

gross profit per call

Income-per-call might show one of two
things. This figure might rate high it the
organization performs work at different
price levels. Some types ot jobs might call
for a high degree of performance and thus
command a higher price. The technician
would have to make himselt qualitied to
perform this type ot work.

Thereafter, how high this tigure goes
depends on how much demand there is for
that work (or the frequency that the indi-
vidual technician is assigned to this type
of work), and thus cannot be relied upon
as a key to a technician’s performance.

The cost-per-call figure, on the other
hand, could be very revealing it the tech-
nician is on straight wages or if a signif-
icant portion of his income is from
straight wages. For instance. a technician
paid $1500.00 a month and doing 110 jobs
a month (5 per day), would have a cost-
per-jobof $13.66. 1f he could increase this
to 5.5 calls per day, it would get his cost-
per-call down to $12.39.

Anything the technician does to elimi-
nate his wasting time is likely to increase
his number of calls. For instance:

« Getting to work a few minutes early

+ Avoiding losing time getting out on
the streel - or to his bench

» Having the right tools with him

+ Having the right parts with him

+ Being adept at disengaging from the
customer

» Being dispatched properly

« Getting quickly 10 his destination

» Performing his work quickly

+ Doing the work right the first time

« Limiting coffee breaks, long lunches,
personal errands.

Obviously. much of his accomplish-
ment - or lack of accomplishment - is in
the hands of the technician. Equally obvi-
ously. much of it is not, or could beneti
with additional help from management.

It is desirable, of course, 1o keep cost-
per-calt low. The problem is in knowing
how to determine what is low.

It is always well to keep in mind that
the technician may not be the sole culprit.
Lack of efficient management could have
an eftect on cost-per-call. But some mat-
ters may be beyond control of either man-
agement or technician:

* Roads repairs

* Bridges up

+ Parts are not avaitable from manu-
facturer

* Truck breakdowns

+ Bad weather

« Long driving distance

* Accidents on the road

Income per call

As stated earlier, there are three ways
1o measure a technician

I. By comparing with other members
of the crew

2. By comparing with past history;

3. By comparing with a standard.

None of these measurement methods
are completely reliable.

In comparing other members of the
crew, those other members may be par-
ticularly good. Thus. a thoroughly com-
petent technician may come out looking
bad. Heaven torbid, the present crew may
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be unusualty bad. Then aso-so technician
would take on the glow of a genius.

In comparing with past history, you can
tell whether he is getting betier or getting
worse, but in neither case would you know
what his performance really should be.

To compare with a standard, the first
problem is to procure a standard. Your
manutacturers may be ot some help here.
The next thing is to know how reliable the
standard is. Does it come from a particu-
lar part of the country? Different than
yours? Are the technicians who are mea-
sured by the standard doing the same type
of work and on the same products as those
who work tor you? Are they cross-trained
or not cross-trained? In other words, are
washer technicians comparable to refrig-
eration technicians or to printing press
technicians or to computer technicians?
And then, how much time was spent on
one product compared 1o another? And
perhaps most of all, how old is the study?

The only thing 1 have ever seen that
would come close to being called a stan-
dard is the set of averages derived from
the participants in the NARDA Service
Data System which gathered the data dis-
cussed here and created the same statis-
tics. Careful, though. It must be realized,
that averages are not standards, that aver-
ages are indications, not objectives.

Finally, the income-per-job is com-
pared to the cost-per-job. Subtracting
cost-per-job from income-per-job pro-
duces a figure catled gross-protit-per-job.
Thus, assuming wages of $1600.00 per
month and service charge of $40.00 per
job, we would be looking at the results
shown in Figure 6.

From a financial point of view. gross
profits would need to be compared to
expenses for the month. It is easy to see
why these figures are keenly scrutinized
by service managers.

Finaily, the total of all income for the
technician can be divided by the wages
paid to him, creating what is called the
gross labor ratio (Figure 7).



Most service operations find that
expenses exceed technician wages, and
often by a significant amount. In our sim-
ulation, Joe and Art are losing the com-
pany money. And so is Pat. Bob might or
might not be making money.

Another statistic that is often useful is
to break time into three compartments -
lost time, service time, and travel time.

Why travel time? There are a number of

things that this figure can tell us.

A major one is that a high figure for
travel time may lead to your doing a lit-
tle exploring. This investigation may dis-
cover that not many jobs are occurring
near the shop, and that dispatching from
the shop may not be the best tactic. It may
then be found that if the technicians are
dispatched trom their homes, it would
save a good deal of travel time.

tle the sales organization is extending its
market farther and farther out. which
means in turn that service is being
extended farther and farther out. This can
getvery expensive for the service depart-
ment and might call for payment by the
sales department to the service depart-
ment for insuring the after market
responsibility.

What to do about it? One thing to con-
sider is whnether to bunch distant calls.
Monday you take the calls that are far out
north. Tuesday you go west. Thursday
and Friday are for south and east. Take
care though. Not responding promptly
isn’t going to do anything good for your
customer relations.

Another possibility is to make an extra
charge for calls that are out of town. There
are certainly a lot of customers who

As concerns warranty work, there is
nothing to do but bite the bullet.

Other uses for records

Certainly, good records are invaluable
in analyzing the performance of techni-
cians. As has been mentioned repeatedly.
satisfactory profits are inescapably linked
to the productivity of technicians. But all
these records can call attention to other
weaknesses in the organization.

Gne of these is the possibility of insuf-
ficient inventory, too much inventory, or
inappropriate inventory.

Then again, if the technicians are func-
tioning splendidly but profits are not sat-
isfactory, perhaps there is a problem in
pricing. Attention to pricing may be dis-
covered by interpreting technician
records. And, most important, problems

With operations that are part of a sales  would rather pay a little extra than have  with the customer can be revealed
organization, it may be that little by lit-  to wait around tor a number of days through productivity records. ]
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Business management systems:
Implementing a software solution

intfo your organization.

By Jeft Murray

egardless of the particular type

of service business we may be

in. we face challenges every
day managing our operations. From man-
aging customer communications o
inventory, we are forced to find better and
more effective ways to remain competi-
tive, often without the luxury of adding
personnel to help track and manage our
business operations. Add tothis the added
demands of employee productivity, ven-
dor relationships and manufacturer war-
ranty claims, things can seem like they
get out of control very quickly.

As we speed toward the 21st century, it
may do us well to stop a moment and
recall how we did business in “the good
old days”, (and cringe when we tind we
still run parts of our business the exact
same way we did back then).

The old way of doing business

Ahh, remember the good old days. The
walk-in business, unreliable TV sets. The
tube caddy? We didn’t have to worry
about going out and finding customers,
let alone to communicate with them. No
database marketing programs existed
because personal computers were just a
dream in the mind of Steven Jobs, founder
of Apple Computer, and operating sys-
tems were used in hospitals by doctors.
not computers.

But before we get 100 nostalgic about
the good old days, let’s remember that
parts were hard to track and large inven-
tories were the norm because distributors
could not be easily tracked and counted
on in many cases. Technicians were paid
haphazardly, with no easy way of track-
ing productivity and time. To run a prof-
itable business in this environment we
needed a large non-technical statf to con-

Murray is Manuger for Software Solutions at Sencore

trol customer cortact management, dis-
tributors, parts inventory, warranty filing
and tracking. not to mention payroll and
accounting. (Sound tfamiliar?).

The current way of doing business

Technology has arrived. And so has the
endless hassle of integrating big cumber-
some compuler systems into your paper
processes. Now, besides managing every-
thing else about our business. we now
have to manage a wide array of systems,
both paper and computer based. Until
now, the best business management pack-
ages were custom designed, running spe-
cialized applications for the service cen
ter. These custom designed systems are
extremely expensive and only work for
the business they were designed tor.

The dilemma is that, because the elec:
tronic service center market is relatively
small, most software development com-
panies have stayed out of the market
because the return on investment is low
to non-existent. Many of the canned pack-
ages that doexist are lacking in some area

20 Electronic Servicing & Technology January 1998

and are hard to modify without consider-
able added expense.

The new way of doing business.

To increase the profitability, and to
enhance the value of your service center
business you must aggressively upgrade
to manage profit from operations, cus-
tomer relationships, communications,
employee productivity. inventory con-
trol. vendor relationships, and manufac-
turer warranties.

“The biggest question is ‘where
do I start?’”

The biggest question is “where do |
start?”". The first recommendation for any
service operation that is interested in
upgrading their business processes
(notice | did not say - business sottware),
is to determine:

» How to hire, train, and retain top-
notch technicians.

» How to change with the times and



identity new equipment to service: com-
puter monitors, computers, large screen
TVs. manutacturing equipment

» How 10 build and maintain excellent
customer relations through great service
and contact management.

* How to turn equipment around quick-
ly. What not to take in.

» How to maintain and retain relation-
ships with vendors and distributors that
enhance your busincss.

» How to track and reward technician
productivity.

» How to know what’s actually going
on inyour business from day to day, know
where you are making money and where
you are losing money and make the prop-
er corrections.

Good management keeps service
centers in business

Having recently returned trom a con-
ference of large, successful service opera-
tions, it became clear to me that the rea-
son this group is thriving even though the
industry is changing is because they're
good managers and they’re not afraid to
think in new ways. The top three areas the
group is focused on are generating new
business by expanding into new markets,
hiring and maintaining quality techni
cians, ensuring that day-to-day operations
are managed, and that relationships with
distributors. customers, and employees
are continuously enhanced. Buying a new
software package is not the answer, unless
you have a handle on these business issues.

Other important areas

Granted, there are several other areas
that are of equal importance when
addressing business profitability: finding
and retaining the right technicians.
obtaining the most effective test equip-
ment, and continually training and
enhancing your technical staft to meet
new and expanded opportunities.
However, choosing and implementing a
strong business management software
package will go along way in helping you
achteve success in your business.

So. now that we’ve suggested that ser-
vice management software can be a use-
ful tool in managing a service center. the
question becomes “how can a software
package improve my business?”". The
answer from management and business
owners is not surprising. Any package

implemented must make the business eas-
ier torun, provide the proper management
reports, and increase the business’s prot-
itabitity. If you tind that you are in a posi-
tion to implement a business software
program, an initial assessment of busi-
11€ss operations is necessary.

Assessing your business

In assessing your business with a view
toward computerization, ask yourself:

+ How many transactions are you doing
manually? Do you currently print invoic-
es and then re-enter the information into
another part of your software? (warranty,
or accounting for example.)

» How do you currently keep track of
who owes you money: warranty compa-
nies. customers. vendor returns? How
many hours do you or your employecs
spend tracking down warranty claims?
Have you ever discovered a claim that
should have been paid months ago? Have
you ever lost a claim?

« How do you track the productivity of
your technicians? Do you reward your top
performers appropriately?

* Do you fighta trail of paperwork from
customer drop oft to customer pick up?
Is information in your current system eas-
ily accessible? Is the status of service jobs
easy o obtain {(when a customer calls)?

* How do you get parts from vendors?
Which vendors are your top performers?
How do you track multiple/partial ship-
ments? How do you track shipping,
freight, and the dreaded misc. charges
tacked on by vendors?

* How do you currently keep track of
your inventory? Do you really know what
parts to keep on hand and which are your
slowest movers? How do you know wlhen
it'stime to reorder parts, do you wait until
the bin is empty?

« How are you pursuing and tracking
customers tor increased revenue generat-
ing opportunities? Are you writing and
tracking custom service contracts for
your customers (does your current system
allow you to track them)?

» How are you scheduling and tracking
service calls? Can
improvements be made?

» What reports do you get from your
current system? What reports do you want
orneed torunand improve your business?

* How are you handling accounting
procedures from day to day? Do you

technicians  on

“A well designed service
management software system
can help a service center in
handling questions from
valuable customers.”

know where you are losing the most
money? Do you know where you are
making the most money?

Choosing a business management

software package

Answer the above questions honestly
and you are well on your way to choos-
ing a business management software
package. In addressing the above issues,
the software package you choose should
do as many tunctions as you do, and as
“automatically” as possible.

For example, once a customer comes in
and his personal information is entered it
should always be available and easy to
find. Complete records on all of the cus-
tomers’ electronics should be maintained
including detailed information on previ-
ous repairs. Warranty information and
service contracts should be tracked and
be clearly evident to the service writer.
Any other notes regarding the specific
customer should also be present.

In other words, the system should work
like you work. Contact management
complements great service and generates
return business. The system should be
easy to operate (for you and your staff),
and not require the assistance of a com-
puter genius to figure it oult.

In order to increase technician produc-
tivity you must be able to track it; you
should be able to report what each tech-
nician invoiced. scrapped. restocked and
reworked each day, week, month or year.
The most eftective shops maintain a min-
imum inventory of repair parts. Your sys-
tem should tell you what parts to main-
tain{based on use) and which vendors are
satisfying your needs.

A business management software sys-
tem should tell you about your cash tTow;
what are the hot months. where should
you focus your advertising, who are your
“new” customers.

Reports and support

Your system should provide usetul
repaorts, and you should be able to create
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new reports that meet your specific needs.
The data in your system is yours and you
should have easy access to it. You
shouldn’t have to input the same infor-
mation twice (or three times) into the sys-
tem. Warranty claims information should
be automatically gathered during the re-
pair (as much as possible) and warranties
should be tracked until they are satisfied.

Make sure the product you choose has
a good support package (phone support,
on-line support) and will continually im-
prove the product as the industry changes.

The bottom line is, whatever business
management  software  package you
choose, you must see increased prof-
itability. Your business should directly
benefit from increased productivity, more
business, better warranty tracking, and
ultimately more dollars in your pocket.
Again, the software system should work
the way you work!

Answering your customers’ questions

A well-designed service management
software system can help a service center
in handling questions from valuable cus-
tomers. Here is how a telephone call from
a customer might be handled if the ser-
vice consultant had the pertinent infor-
mation at hand stored in a computer in a
well-designed database.

1. Caller: “Hello, this is Francis Smith,
I’m calling to check on my computer.

2. Service Writer: “Hello Ms. Smith,
how are you today?”

3. Caller: “Fine, I'mcalling to check on
my computer”

4. Service Writer: *AST Advantage
486-66?

5. Caller: “Yes”

6. Service Writer: *Your computer had
some software problems which are being
resolved by our technician. He says the
new program you loaded requires addi-
tional memory and hard drive space for
optimal performance. Would you like our
tech to add a hard drive and additional
memory while the cover is still
removed?”

7. Caller: “What will it cost me?”

8. Service Writer: “About $250.00 for
the hard drive and $90.00 for the addi-
tional memory”

9. Caller: “Fine”

10. Service Writer: “Would you like a
one year on-site service contract for your
computer?”
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11. Caller: “What will it cost me?”

12. Service Writer: “$89.95”

13. Caller: “That covers everything?”

14. Service Writer: *“Yes, all parts and
labor for one year”

15. Caller: “OK, go for it. When can 1
pick it up?”?

16. Service Writer: “Tomorrow at 3
O’clock”

17. Caller: *Thanks”

As soon as the call was received, the
service writer entered “Smith” in the
search box. The service writer should be
able to click on “Francis Smith” and find
“Francis Smith.” From that screcen all
information on Ms Smith’s repair should
be available to the service writer. She can
quote exactly what the technician said
was wrong and what his recommenda-
tions are. In this case the service writer
was able to generate some extra business
and even sell a custom service contract.
Once the call was completed, the service
writer should be able to enter any addi-
tional services requested and make notes
about the service contract.

Once the service writer enters all the
information it should be immediately
available to all users on the system,
including the repair bench, where the
technician can complete the repairs and
upgrade. Now, in some shops you may
already be generating business this way,
but do you do it on every call? Do your
non-technical personnel do it on every
call (is the information even available to
them?). This is only an example, but any
service center management software
package you choose should allow you to
handle your customers this way.

Information handling and tracking

The package you choose must track
warranties until they are closed out in
your system. After the initiation of a
repair order the transaction should imme-
diately be captured for warranty process-
ing and as much information as possible
should be transferred to eliminate dupli-
cation of work. Electronic filing to WTI,
KPINS and manufacturers should be
available in any software you choose
Information on warranties should be
available and easily accessible through an
easy to use front end (menu system)
which has full search capabilities and tells
you immediately what you have in war-
ranty receivables.
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Automatic tracking of technician pro-
ductivity should be in the package you
choose. Technician productivity reports
should be immediately available in sum-
mary form or by individual technician.
You need to see exactly what your tech-
nicians invoiced (and the parts used), the
partsthey scrapped and restocked, and the
labor they billed. These reports should be
available by the day, week, or month (or
any date range), and are a valuable man-
agement tool in determining employment
considerations, bonuses, pricing, and
training requirements.

The program you implement should
handle inventory management and trans-
actions with vendors. The key to inven-
tory management for improved profits is
to stock what is needed immediately (and
on a recurring basis) at the bench and to
line up distributors that can meet your
needs for other parts on an as needed
basis. That way you don’t stock parts you
never or rarely use and you don’t pay
return shipping and stocking charges if
you do return a part.

When you initially set up the invento-
ry and when you receive replenishment
stock, you should be able to continually
track general information like descrip-
tion, pricing, levels, trigger. etc. In addi-
tion, some specific statistical information
should be collected automatically. This
statistical information should include the
last price (cost) change, the latest item
received, and the date the part was entered
into inventory.

At a minimum the system should be
able to use this information to generate
reports indicating the fastest and slowest
moving parts (stocked and non-stocked)
and, additionally, show where the parts
came from and the turn-around time from
the vendor. Reports should also generate
lists of suggested parts orders and rec-
ommended stock levels.

Some final thoughts

You may have noticed that I didn’t
mention anything about hardware re-
quirements. The reason for this is that
hardware is cheap, with complete pack-
ages available at prices well under
$1000.00 and that can run the most com-
prehensive software packages. The key is
making the hardware work for you with
a service center management software
package to runon it. |



—4—PRODUCTS

Digital multimeter

Wavetek's new digital multimeter
(DMM), Model DM7 is a compact,
rugged, all-trade, general purpose meter
for basic electronic and electrical trou-
bleshooting, test and measurement.
Measurement capabilities include ac, dc,
resistance and battery testing. Safety test
leads and protective holsters are standard.

The meter with its 200-count precision
digital readout has features that include
ac/dc ranges to 600V, dc current to
200mA. four resistance ranges to 2M(),
diode test and a quick tester for 1.5V and.
9V batteries. Industry safety standards
are also assured with the DM7’s

EN61010-1 approvals worldwide.
Circle (15) on Reply Card

Fiber optic kit

The Fotec “Fiber U Toolbox” includes
a complete set of tools for installation,
testing and troubleshooting fiber optic
cable plants. Now it includes tools for ter-
minating singlemode fiber optics in the
field and datalogging to a notebook PC
for recording testing data.

The toolbox includes tools for cable
cutting, pulling and preparation, termina-
tion, splicing and testing. It’s practically
everything the fiber optic installer needs
on the job to install fiber optic cable,
splice, terminate and test it, says the man-
ufacturer. New kits now include the tools

and instructions to terminate both multi-
mode and singlemode fiber in the field
and an option for reading the test data into

a notebook computer.
Circle (16) on Reply Card

Multimeter

B+K Precision announces the Model
2880 RS-232 Interface multimeter. The
new hand-held DMM measures true
RMS values and permits datalogging on
apersonal computer viaa built-in RS-232
interface port.

The meter incorporates a unique, easy
to read. “triple” LCD display with 4000
count resolution and a fast update analog
bargraph. Min, Max and Present read-
ings can be displayed simultaneously.
Furthermore. the mode can be changed 1o
simultaneously display Min, Max and
Average readings.

The triple display function can also be
used in the compare mode, where high
and fow limits may be set and displayed,
while the main display indicates pass or
fail when measurements are compared to
the preset limits. Inthe dual display mode,
the LCD can display ac voltage and tre-

quency (200Hz to 200KHz with 20,000
count display) simultaneously.
Measurement functions performed by
this multimeter include ac/dcV, ac/dcA
current, resistance (auto/manual ranging),
continuity and diode test, capacitance
(400nF to 40uF), 10MCQ input impedance
and overload protection at 1000V peak

(60CV peak on 400mV range).
Circle (17) on Reply Card

Benchtop fume exhauster

SODRTEK announces the FX50 bench-
top fume exhauster designed to remove
harmful solder fumes and other airborne
contaminants from the workbench. This
exhauster effectively pulls the fumes from
the production operator’s breathing zone
and filters out noxious contaminants
through an activated carbon filter mat.
The stand allows several mounting

options with multiple height adjustments.
Circle (18) on Reply Card

Camcorder repair instructional video

An instructional video from Electronix
is designed to assist both beginning and
seasoned electronic technicians toservice
8mm camcorders. With their small parts,
8mm camcorders are among the most
time consuming and difficult video
equipment to repair, yet the most prof-
itable. The video teaches time saving
repair techniques, common troubleshoot-
ing. and proper assembly and disassem-
bly methods, including a thorough mech-
anism tear-down and reassembly.

Circle (19) on Reply Card
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Test Your Electronics Knowledge

by Sam Wilson

—— C1

RF

—1,C2
T 579

Figure 1. What is resistor Ra in this circuit catled? And what will the meter indicate if capacitor

C2 becomes open-circuited?

I. In Figure | resistor R, is called a
resistor.

2. If capacitor C, in Figure 1 becomes
open-circuited the voltmeter will indicate

A higher voltage.

B. lower voltage.

3. In an NPN transistor amphitier cir-
cuit the base is

A negative with respect to the

collector.

B. positive with respect to the

collector.

4. In the circuit of Figure 2, moving the
capacitor plates closer together will

A. raise the resonant frequency.

B. lower the resonant trequency.

5. Which of the symbols in Figure 3 is
for a P-channel MOSFET?

Wilson is the electronics theory consultant for ES&T.

A. The one marked X.
B. The one marked Y.

6. The vetocity factor of a transmission
line accounts for the

A higher speed of radio waves on

the line.

B. lower speed of radio waves on

the line.

7. Which letter of the alphabet i1s used
to represent the speed of tight?

8. The groove around the door frame

,,___J(,_ —

I

Figure 2. What will happen to the resonant fre-
quency of this circuit if the capacitor plates are
moved closer together?

|
a
|

-

Figure 3. Which of these symbols represents
a P-Channel MOSFET?
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of a microwave oven is like a quarter-
wive

A. open stub.

B. shorted stub.

9. Unused power at the end of it trans-
mitter transmission line creates__

10. For a coil. X /R gives the value
of

BONUS QUESTION: 10 points

The relative increase in the linear
dimension of magnetic tape per percent
increase in relative humidity is calted the
coefficient of expansion.

(Answers to quiz on page 42 )
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January 12-14, 1998
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Learning about PC networks

by John A. Ross

large proportion of service busi-

nesses own a personal computer

that serves as a platform tfor word
processing, database management, and
accounting software. The availability of
microcomputers for a reasonable cost has
allowed businesses 1o move away from
the batch processing and timesharing that
was standard with mainframe computers
1o tailor-made applications. As a result,
small businesses have gained an excep-
tional amount of freedom and tlexibility
in the management of their resources.

However, the expansion of a business
also establishes the need for more com-
puter systems, additional peripheral
devices such as printers and CD-ROM
readers. and additional software. Micro-
computers placed in a stand-alone envi-
ronment require resources for each user.
Each of those requirements increases the
cost of business computing.

As companies watched those costs
increase, it became apparent that the type
of time and resource sharing provided by
the mainframe environment had some
desirable consequences. Rather than
move back to the mainframe applications,
those small and large companies spread
the cost of microcomputer applications
through the use of networks. A PC net-
work allows the sharing of data. periph-
erals, and software between users.

What is a network?

The term “network’ covers many dif-
ferent types of applications and can be
broken down into smaller categories such
as local-area networks, metropolitan area
networks, and wide area networks. Each
category describes the geographic size of
the network. While a local-area network.
or LAN, islimited to a building or a small
geographic area, a metropolitan area net-
work, or MAN, could cover an area as
large as a small city. A wide area network,
or WAN, could cover a region or could
stretch across world-wide boundaries.

Every personal computer network

Ross is a technical writer and microcomputer consultant
for Ft. Hays State University, Hays, KS.

OSI LAYER PURPOSE OF LAYER
APPLICATION ESTABLISHES DIFFERENT TYPES OF
COMMUNICATION
PRESENTATION | INCLUDES ENCRYPTION AND DATA CONVERSION
SESSION STOPS AND STARTS A COMMUNICATIONS
SESSSION
TRANSPORT ENSURES DELIVERY OF THE ENTIRE FILE
NETWORK DIRECTS DATA ACCORDING TO NETWORK
ADDRESSES
DATA LINK MOVES PACKETS FROM NODE TO NODE
ACCORDING TO STATION ADDRESS
PHYSICAL INVOLVES ELECTRICAL SIGNALS AND CABLING

Figure 1. With the OSI, or open system interconnection, model, a framework consisting of seven
protocol layers establishes a standard for global communications, that is, communication with

any other computer.

adheres to a set of standards, involves the
use of specific configurations, and
includes a combination of software and
hardware. Networking software includes
the network operating system, software
embedded on network interface cards,
and applications software. Modern net-
works offer cross-platform compatibility
and services such as printing through a set
of standards called protocols.

The hardware involved with a network
includes the transmission media. the net-
work interface cards, the computers
attached 1o the network, and a selection
of devices that allow either the extension
of'a network or the attachment ot one net-
work to another. Those connecting and
controlling devices include repeaters,
hubs. routers, and switches.

Network protocols

Protocols describe the method used by
devices to communicate over a network.
In the most basic sense, the use of a pro-
tocol guarantees that each device con-
nected to the network uses the same lan-
guage. A protocol establishes:

The type of error checking used tfor data
compression, how a sending device will
show that a message is complete. and how
a receiving device will show that it has
received the message.

With the OSl. or open system inter-
connection. model (Figure 1), a frame-
work consisting of seven protocol layers

establishes a standard for global commu-
nications, that 1s, communication with
any other computer. Although the func-
tionality given by the OSI model is seen
in all networking systems. some systems
may combine several layers into one. In
either case, control passes from one layer
to the next in a hierarchical fashion. At
one node of the network, control may
begin with the application layer and then
move to the bottom layer, travel over the
channel to the next workstation, and then
move back up the hierarchical stack.

Note in Figure 1. that the OSI model
has seven layers. At the bottom of the fig-
ure. the physical layer handles electrical
signals and cable interfaces. The second,
or data link, layer checks the validity of
each node. the integrity of each transmis-
sion, and transmits packets from node to
node through station addresses.

When compared to the data link layer,
the network layer differs in that it routes
data to difterent LANs and WANs while
using a network address. In this regard,
the action of the network layer is similar
to the switching that occurs within a dial-
up telephone system.

The transport layer ensures the delivery
of the entire transmitted data file or mes-
sage to the destination. When considering
the session layer, always think of a traffic
signal. As data travels throughout the net-
work, the session layer starts and stops
sessions by checking packet headers and
trarlers. Each packet of data contains a
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NODE 1 NODE 2

SERVER NODE 3

Figure 2. A bus network provides an inexpensive, easily installed, network option.

header and a trailer that indicates the
beginning and end of the message.
Moving to the sixth level. the presen-
ration layer handles encryption and the
conversion of data from one format to

another. For example. the conversion of

BCD (binary-coded decimal) data 10 a
binary format occurs in the presentation
layer. At the top of the OS] model, the
application layer covers the type of com-
munication occurring within the network.
This communication could include e-
mail messages, file transfers, and the
interaction between a client and a server.
Protocols may vary with the manutac-
turer of the network and often yield dit-
fering standards of reliability, speed. and
ease-of-use. Novell networks use a pro-
tocol called IPX for Internetwork Packet
Exchange while the TCP/IP, or Trans-
mission Control Protocol/Internet Proto-
col, contains a suite of protocols that
allow the interconnection of networks
manutactured by difterent vendors.

Of the seven OSI layers, the first two.
physical and data link. are required for
every type of communications. The other
layers ensure that the network model will
work for different types of systems.
Protocols may vary in usage from manu-
facturer to manutacturer and often yield
differing standards of reliabitity. speed,
and ease-of-use. Novell networks use a
protocol called IPX for Internetwork
Packet Exchange while the TCP/IP. or
Transmission Control Protocol/Internet
Protocol, contains a suite of protocols that
allow the interconnection of networks
manufactured by different vendors.

As anexample of the cross-vendor sup-
portavailable through TCP/IP, Macintosh
computers rely on MacTCP for the con-
nection to the Internet and for access to
other computers or networks using TCP/-
[P. Every device connected through
TCP/IP is assigned a 4-byte identification
code, or IP address. that identities a net-
work on the Internet and a host segiment

NODE 1 NODE 2

SERVER NODE 3

Figure 3. In a ring network, one device connects directly to two other devices, thus offering reli-
ability in that the failure of one device usually does not affect the performance of other devices.
However, the ring network is the most difficult to install and the most expensive of the three net-

work topologies.
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attached to a specific network. The num-
eric IP addresses are classified as:

Class A — an address structure sup-
porting networks with more than 16 mil-
lion nodes.

Class B — an address structure sup-
porting networks with up to 65,536
nodes: and

Class C — an address structure sup-
porting networks with up to 256 nodes.

Other protocols

Along with the vendor-specific proto-
cols, all networks using mail systems use
the SMTP, or Simple Mail Transport
Protocol. An SMTP server transfers text-
only electronic mail between host
servers. Complex computer networks
rely on the SNMP. or Simple Network
Management Protocol, for the manage-
meent and control of messages.

One of the most popular protocols for
tile transfers is called the File Transfer
Protocol, or FTP. With FTP, a worker may
transfer files from the client to the server
or from the server to the client. In addition
to those protocols, Telnet establishes a
series of terminal emulation services that
allows users to access network services
from remote locations. The Network File
System, or NFS, protocol allows servers
to share disk space and files.

Networking standards

A number of standards have been
developed for interconnecting PCs
among them Ethernet, Token Ring and
Star. Each standard has advantages and
disadvantages. A brief description of
each of the standards follows.

The Ethernet Standard

During the late 1970s, a group of cor-
porations developed the Ethernet stan-
dard as a connectivity standard that woutd
work under the data link protocol. The
Ethernet standard relies on a network
access control method catled Carrier
Sense Multiple Access/Collision Detec-
tion, or CSMA/CD. With CSMA/CD, the
workstations attached to the network
detect the possibility of a data collision
during simultaneous data transmissions
and stop transmitting for a several mil-
liseconds and then begin to transmit when
the line clears.

Because of the chances for data colli-
sions as an Ethernet network experiences
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Figure 4. A network based on the star topology passes all data to each device through a cen-
trally-located device called a hub. A star network offers easy installation and management. The
drawback of a star network stems from the potential of data arriving at the hub simultaneously.

growth, imitations exist regarding cable
lengths and the number of nodes attached
to an Ethernet network. The limitations
vary with the type ot cabling used on the
network. Despite those limitations,
Ethernet has become a global data com-
munications standard because of the need
for tlexibility and compatibility. A wide
range of transmission media types and
network operating systems are compati-
ble with the Ethernet standard. The net-
work operating systems include Novell
NetWare. Microsoft Windows NT,
Artisoft LAN Server, Banyan VINES.
and UNIX.

Ethernet cabling standards are desig-
nated with abbreviations such as 10BaseT
and 100BaseT. While the first number of
the designation shows the signaling rate
in megabits per second, the word “base”
refers to a baseband communication.
Other Ethernet cables may use broadband
communication. The number or alphabet-
ical character tollowing the word shows
the appropriate cable length or cable type.
With 10BaseT, the T designates the cable
type as twisted pair. With 10Base2, the 2
shows that the cable may have a length of
2 x 100 meters or 200 meters.

The Token Ring Standard
IBM developed the Token Ring stan-
dard during the mid-1980’s. Stations on
a token-ring network are allowed access
to the network medium only when the
workstation receives a specially-de-

signed data frame called a token. The
token passes trom one station 1o the next.
Although the token ring standard had an
original signaling rate of 4Mbs, newer
token ring networks can communicate at
data rates as high as 16Mbs.

In contrast io the Ethernet standard. the
Token Ring standard requires proprietary
network interface cards and connecting
equipment. Token Ring network intertace
cards contain error detection and correc-
tion circuitry not found on Ethernet cards
because of the need for the exact passing
of the token. In addition, a Token Ring
network may use proprietary cables
because of the complexity found in the
network. Until recently. Token Ring net-
works relied on a proprietary cable type
manufactured by I1BM. Newer Token
Ring networks operate through unshield-
ed twisted pair cabling. As with the
Ethernet standard, the type of cable deter-
mines the cable length and the number of
nodes connected to the network.

Network Topologies
The term “topology™ describes the
shape of a local-area network. Different
network standards operate using difterent
topologies. Several common topologies
are described in the following paragraphs.

Bus Networks
The bus topology allows all devices on
the network to connect to a central bus or
backbone. A bus network (Figure 2) pro-

vides aninexpensive, easily-installed net-
working option. The Ethernet standard
works on the bus topology.

Ring Networks

Networks using the ring topology con-
nect devices into a closed loop. With the
very common token ring topology. each
host on the network passes an electronic
token which allows the device to either
transmit data on the network or pass the
token on to the next device. The Token
Ring networks offered by IBM are exam-
ples of ring networks.

As shown in Figure 3, in a ring network
one device connects directly to two adja-
cent devices. With this, the ring network
offers reliability in that the failure of one
device usually does not aftect the perfor-
mance of other devices. However. the
ring network ts the most difficult to install
and the most expensive of the three net-
work topologies.

Star Networks

A network based on the star topology
(Figure 4) passes all data to each device
through a centrally-located device called
a hub. A star network offers easy instal-
lation and management. The drawback of
astar network stems trom the potential of
data arriving at the hub simultaneously.
In comparison with the bus and ring net-
works. star networks support both the
Ethernet and Token Ring standards.

Network operating systems
Practical network applications involve
the sharing of data, printers, fax machines.
applications, and hard disk drives. Along
with the transmission media and network
stanidards, the use of a network operating
system (NOS). that is, the software that
makes the network operate. and allows
compatibility across the network. In addi-
tion, a network operating system services

the simultaneous needs of the users.

AppleTalk and LocalTalk

Inctuded as part of the Macintosh oper-
ating system, the AppleTalk network oper-
ating system supports only Macintosh
computers. The LocalTalk network inter-
tace requires that the network nodes con-
nect either in a daisy chain or bus contig-
uration. LocalTalk has gained widespread
use because of the ease of connecting
peripheral devices such as printers or scan-
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TRANSMISSION MEDIA DATA RATE CABLE LENGTH
uTpP 1MBS TO 10MBS 0.1KM
STP 16MBS 0.3KM
COAXIAL CABLE 70MBS GREATER THAN 1KM
FIBER OPTICS 100MBS GREATER THAN 1KM

Figure 5. The various communications media have different performance characteristics.

ners into the network. However. the limi-
tations found with LocalTalk networks
include a slow signaling rate of
230.4Kbps. In addition, LocalTalk net-
works are limited to a maximum of 32
nodes. Although repeaters. routers, and
bridges can extend a LocalTalk network,
the maximum cabling length without a
repeater is 1000 feet.

Novell NetWare

Founded in 1983, the Novell
Corporation ottered one of the first flexi-
ble network operating systems with their
Novell NetWare package. The NetWare
4.1 operating system provides file, print,
directory, and drive sharing. In addition,
the package includes the ability to estab-
lish administrative security and manage-
ment routines. Moreover, the NetWare
package can support an almost unlimited
number of users.

Although much of the versatility
offered by the software has become obso-
lete due to the widespread movement 1o
a Windows/System 7-tike graphical user
interfaces, many networks continue to
use versions of the NetWare operating
system. In brief, the older NetWare prod-
ucts relied on a series of DOS-like com-
mand prompts and pull-down menus. The
NetWare IPX protocol is supported by
nearly all net vork operating systems and
by a large number of third-party vendors.

Microsoft Windows NT Server

In 1994. Microsoftintroduced Windows
NT Server and Client as a networking
operating system. Windows NT ofters the
well-known Windows 95/System 7 graph-
ical user interface, ease-of-use. and the
capability for a network administrator to
build security options.

In addition, Windows NT ofters com-
patibility with other network operating
systems such as NetWare, supports Mac-
intosh connectivity. tfeatures a long file
naming system, and supports protocols
such as TCP/IP and IPX.

PEER

PEER

PEER

CLIENT

SERVER

CLIENT

Figure 6. Peer-to-peer networks allow all the workstations or computers connected in the net-
work to operate as servers for all users in the network. That is, each user has access to program
applications or data stored on another computer disk drive. Client/server networks, on the other
hand, use one or more microcomputers or workstations as clients that request data or services
from a dedicated central server which operates as resource. The server shares memory, pro-
vides computing connectivity, and provides application services.

The security functions given through
Windows NT allow an administrator to
restrict access to floppy drives, local hard
disk drives, and network drives. In addi-
tion, Windows NT uses a password log-
on scheme to prevent the unauthorized
use of a station. Along with the security
functions. the software also features sev-
eral different types of logs. While the
security log lists any attempts ar unau-
thorized access. the application log lists
the use of applications. A system log pro-
vides a method for catuloging any tailures
that occur on the system.

Network Hardware
The computer network hardware con-
sists of the transmission media and the
interface cards in each computer con-
nected to the network, as described in the
following paragraphs.

Transmission media
The transmission media for local-area
networks includes several ditterent types
of media and wireless communications.
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One of the most popular types of trans-
mission media is called unshielded twist-
ed pair. or UTP. and is very similar to the
cabling used for telephone connections.
The twisted pair portion of the name refers
to the use of two insulated wires wrapped
around each other. UTP offers the benefits
of low cost, easy installation, and the capa-
bility for relatively high data rates.

Other types ot wired transmission
media include coaxial cable and fiber
optics. The coaxial cable used tor data
transmission has the same construction
form as the cabte used for television sig-
nal transmission; an insulator and braid-
ed cable surround that produces a shield
for the inner conductor.

However, the ditferences between
video and data signal transmission
become apparent in terms of noise sus-
ceptibility and attenuation. Digital datais
much more susceptible to noise and sig-
nal distortions. The standard coaxial
cable with a single conductor is also
called unbalanced transmission media.
Balanced media uses two similar wires to
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Figure 7. The use of hubs in the star network configuration allows a server to support different
topologies such as Ethernet and Token Ring over different types of cabling. Without the use of
a hub, a network could consist of coaxial cable running through a progression of multiple repeaters
throughout a building. For example, as shown here, a hub allows the sending of signals over
twisted pair copper wire and the termination of the signals at a single, central location. As a result,
the hub allows the centralization and concentration of wiring connections at one location.

carry signals that have an opposite polar-
ity and are less susceptible to noise and
signal distortion.

Many building-to-building and wide-
area network installations involve the use
of fiber optics. With this, an insulator
encloses a bundle of glass threads. Each
thread can transmit information at the
almost the speed of light. Along with the
advantage of speed. fiber optics also
ofters benefits like:

Greater bandwidth or the abihity to
carry more data;

Less susceptibility to interference;

The ability to carry digital signals: and

Reduced size and weight.

Until recently, the use of fiber optics had
not become widespread due to the instal-
lation cost and the fragile characteristics
of the media. Despite those factors, fiber
optics have become more popular for
local-area networks and telephone net-
works. Nearly every telephone company
in the nation has either replaced or plans
to replace existing copper lines with fiber
optics. Figure 5 displays the differences
between the three media types.

Wireless ILANs

Wireless LANs offer an attractive alter-
native to cabling through the use of the
airwaves as a communication medium.
This alternative becomes particularly
beneficial when considering the net-
working of an older building or an instal-
lation that requires higher cable costs.
Although early wireless LANs did not
offer the speed or bandwidth seen with
the more traditional wired systems, newer
wireless networks provide 10 megabit
speeds and the bandwidth needed for data
and video communications.

Network interface cards

Along with the transmission media,
another fundamental part of any network
is the network interface card (NIC). As
the name suggests. the NIC establishes a
link between the transmission media of
the network, workstations connected to
the network, and the server.

Network interface cards are rated
according to bandwidth and transmission
speeds and are available for all bus types
including ISA. EISA. MCA. PCI, PCM-
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CIA, and the NuBus architectures. In
addition to accommodating different bus
types, NICS also arrive with either a stan-
dard UTP connection; a BNC connector
for coaxial cable; or a combination of both
Jack types. A selection of software drivers
ensures the compatibility of the interface
cards with different operating systems.

Test Your
Electronics
Knowledge

(Answers to quiz from page 24)

1. surge-limiting - It protects the
diode during the high-surge current
when the capacitors are first charged.

2. B - The capacitor charges to the
peak value of input voltage.

3. A - Although the base has a posi-
tive voltage it is less positive than the
collector. In other words, it is negative
with respect to the collector.

4. B - Moving the plates closer
together increases its capacitance. In
the equation

f.=1/2(m x V{ LC})

an increase in C lowers the resonant
frequency.

5. A - Remember that the arrow in
semiconductors always points toward
an N-type semiconductor and away
from a P-type semiconductor.

6.B
7.C

8. B - Its job s to trap the microwaves
and prevent them from getting out of
the oven.

9. standing waves. They represent
wasted power.

10. Q, or, Quality factor

BONUS QUESTION:
hygroscopic (humidity is OK for the
answer)

Peer-to-Peer and Client-Server
Networks

As shown in Figure 6, peer-to-peer net-
works allow all of the workstations or
computers connected in the nctwork to
operate as servers for all users in the net-
work. That is, each user has access (o pro-
gram applications or data stored on anoth-
ercomputer disk drive. Onthe other hand,
client/server networks use one or more
microcomputers or workstations as
clients that request data or services from
adedicated central server which operates
as a resource. The server shares memory,
provides computing connectivity. and
provides application services.

Each client in the network contains a
user interface and may perform all or part
of the actual application processing. In
today’s computing environment, the user
interface usually consists of a GUI, or
graphical user interface. The windowing
environment found with either IBM-com-
patible or Macintosh computers allows a
client to remain involved in simultaneous
word processing, spreadsheet, e-mail, and
presentation graphic sessions.

Servers may take the form of high-
speed microcomputers with large hard
disk drives and large amounts of random-
access memory, minicomputers, or main-
trames. When considering server func-
tions, an application server contains
applications such as spreadsheets. com-
puter-assisted drafting, and word pro-
cessing. A database server contains only
database applications and processes any
requests from clients for either the
removal or the updating of data.

Generally, the type of platform used as
a server is difterent than the type of plat-
form seen at the client level. Along with
that ditference, most servers use, at the
very least, a slightly different type of
operating system than that seen on the
client. These differences become more
noticeable when we begin to consider that
most client-server networks include dif-
ferent types of personal computers and
often attach  IBM-compatible and
Macintosh computers to the same server.
The software found at the server and
client levels, the transmission media, and
the network protocols establish cross-
platform connectivity.

Repeaters and switches

Because of the limitations on cable
lengths, many local-arcanetworks rely on
repeaters as a method for extending the
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reach of the network. A repeater regener-
ates analog or digital signals that may be
distorted by transmission losses caused
by long cable lengths. Networks also rely
on switches to filter data and forward the
tframes to the next location.

Hubs, bridges and routers

The use of hubs in the star network con-
figuration allows a server to support dif-
ferent topologies such as Ethernet and
Token Ring over different types of
cabling. Without the use of a hub, a net-
work could consist of coaxial cable run-
ning through a progression of multiple
repeaters throughout a building. Shown
in Figure 7, a hub allows the sending of
signals over twisted pair copper wire and
the termination of the signals at a single,
central location. As a result, the hub
allows the centralization and concentra-
tion of wiring connections at one location.

Passive hubs concentrate multiple con-
nections into a single device and useelec-
trical relays to connect all users. In some
network installations, a number of pas-
sive hubs may connect together in a daisy
chain arrangement. Intelligent hubs add
management capabilities to the connec-
tions provided by the passive hubs. With
this, the hub provides status reports about
the connections, compiles statistics about
connection usage, and supports the con-
nection of Ethernet and Token Ring cards.

Routers and bridges provide a method
for interconnecting local-area networks
with other networks such as a WAN.
Routers move data packets between two
systems by locating and using an optimal
routing path. In addition, a router usual-
ly provides a method for limiting the
amount of traffic on the network.

Bridges provide another means for con-
necting local-area networks together and
allow the network to grow beyond the
limitations given by a specific topology.
Because bridges operate at the data link
layer of the OSI model, bridge connec-
tions are limited to either Ethernct-to-
Ethernet or Token Ring-to-Token Ring
connections. The key difference between
bridges and routers is found within that
limitation. A router operates at the net-
work layer of the OSI model and can sup-
port data transmissions between different
network topologies.

Business applications for networks

Small businesses and schools rely on
the versatility provided by local-area net-



works. Depending on the application, a
LAN may have a peer-to-peer configura-
tion where a small number of computers
share applications or a configuration that
requires a server and workstations. In both

cases, transmission media in the form of

either cables or wireless transmitters and
receivers connect the different parts of the
network. Along with the server and work-
stations, a large local-area network may
also include bridges. gateways. switches
and routers. Both the size and the config-
uration of the network depend on current
and future applications.

Although peer-to-peer networks are
still used, most networked business appli-
cattons have moved into a client-server
environment. This trend continues
because client/server computing offers a
cost-etfective user interface, the capabil-
ity to store large amounts ot data and the
abihity to access a wide variety of appli-
cations across the network. As a result, a
client/server network can hink personal
and business applications for business-
wide uses. In addition, aclient/server net-
work allows a business to save costs by
allowing the connection of existing com-
puters to the network.

Network systems based on the
Windows 3.x or Macintosh System 7
operating systems allow communication
with only one software application at a
nme. Newer operating systems such as
Windows NT. OS/2. and Unix allow true
multitasking, or a group of simultane-
ously-operating business processes.
Because a client/server environment
allows simultaneous software sessions. a
user can cut-and-paste between different
applications. As a result. the business
computing environment gains versatility
and functionality.

Both of these characteristics become
even more important through the ability
of the client to provide local editing and
the entry of data for later distribution.
While the server contains an application,
the client controls the information. With
the server capturing and holding data. a
worker at a client workstation can make
any necessary changes to a portion of the
data without affecting the data con-
tributed at another client. In eftect, this
cuts the amount of paper shuftiing from
desk to desk.

The independent functions found at the
client also include fax, print, and e-mail
services. Although ditterent clients may
utilize different network services, an indi-

vidual client can output information
through either a fax or printer server. This

type of server allows the generation of

print requests even if the printer is in the
process completing a task for another
client, places the print requests into a
queue, and notifies each client when the
print job is completed. The network
extends the same type of service when e-
mail messages for specific clients arrive
at the server. Only the client at the spec-
ified e-mail address receives a notifica-
tion that a message has arrived.

With all this occurring at the client and
auxiliary server level, the network server
provides and controls shared access to
any resources contained on the server.
This type ot control prevents one appli-
cation from interfering with the operation
of another. In addition, the control of
RAM and hard disk drive storage space
by the server ensures that a single, client-
initiated task does not consume all the
resources offered by the server and pre-
vent the completion of other tasks.

Aside from control. the server also
establishes a number of other services. As
an example, automatic file backup and
recovery occurs at the server level. In
addition, the server provides the automat-
ic backing out of an application during a
power. hardware, or software failure.
With database servers, the reorganization
of data. database management. and record
locking are found at the server.

Choosing a LAN

As with any purchase. the selection of

a local-area network depends on the cur-
rent and projected needs of the business.
Forexample.asmall business may decide
1o implement a simple peer-to-peer net-
work because of the low instaltation
costs, the low maintenance costs, and the
simplicity of the installation. However, as
the business begins to grow, the simplic-
ity offered by the peer-to-peer network
may limit the uses of the network.
Because of this, most businesses opt for

the client/server configuration because of

the capability for expansion and the ver-
satility offered by the ability to share
applications and data. The benefits of a
client/server network are offset, though,
by higher maintenance costs and more
difficult installations. In many cases, a
business will contract with trained
installers for the installation of the
client/server network. |
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What Do You Know About Electronics?
Why Johnny can’t understand

magnetics

By J. A. Sam Wilson

This article has a several fold purpose:

+ to show how difficult the study of

magnetism really is,

* to explain a few magnetic facts and.

* to explain (MR1) brain scans.

It is obvious trom some of the letters |
have received. that many courses don’t
provide much training in basic magnetics.

That is not surprising. Back in the old
days. when Hector was a pup, students
who were studying to be technicians got
a large dose of electrical theory and mag-
netics in their course. However. when it
became necessary to include the theories
ot the many newly developed electronic
devices, there were only two possibilities;
extend the course, or take something
out.Unfortunately. the latter choice was
taken. I believe that is one reason techni-
cians do not have an in-depth understand-
ing of inductors.

In some ways that was not all bad.
Looking through some of the old course

Wilson is the electronics theory consultant for ESXT.
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Figure 1. The flux lines surrounding this mag-
net show the direction in which a unit north pole
(animaginary construct) would move under the
influence of the magnetic field.

outlines [ found a lot of thutt. So, we will
not include the fluff here.

Some examples of fluff

Let me give just one example of fluff.
In a beginning lab course in a four-year

NN

SS

NN

SS

college. students were instructed to color
the bands of ten resistors to show color
codes. | looked for, but did not find.
instructions for the students to stay
between the lines.

[ think the drawing of a permanent
magnet, like the one in Figure | gives the
wrong impression. The arrows on the flux
lines can give the impression that the flux
lines are moving from north to south.
Actually, they show the direction and path
of an imaginary unit north pole under the
influence of that field. A unit north pole
is a very small north magnetic pole that
has no accompanying south pole.

The unit north pole does not actually
exist. Itis a very important concept used
to explain and design magnelic circuits.
It was conceived by scientists. Once that
concept was conceived, there were, and
are, scientists who started looking for a
unit north pole one. Many dollars are
being spent on that project.

It has been suggested that a very-long,
very-small diameter iron or steel rod. with
a north pole at one end and a south pole

<% Figure 2. If you try to create the equivalent of a unit north pole by mag-
netizing a long iron rod, you will wind up creating a number of what are so-
called consequent poles along the length of the rod.

Figure 3. It is not possible to calculate exactly the amount of flux
generated by this magnetic circuit. The best that can be done for a calcula-

tion such as this is a rough approximation +
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atthe other end, can work like a unit north
pole because its north pole is so far from
its south pole. “Some would say, it acts
like a unit north pole™.

Don't believe it. If you try to magne-
tize adrill rod with a north pole at one end
and a south pole at the other end you will
get conseqjuent poles. See Figure 2. You
can tightly wrap a wire along the length
of the rod and apply a healthy dc current
along the wire. Bang on the rod to help
align the domains in the steel.

When you remove the wire you will
always find that the rod has consequent
poles as shown in Figure 2. So much for
making a unit north pole. (Note: Anelec-
tromagnetic unit north pole can be made.)

Comparing magnetism to electricity
There have been some heroic eftorts to
simplify magnetism by comparing it to
electricity. Electricity is neat and orderly,
so we can use the equation for Ohm'’s law
with confidence.
Here is the so-called “*Ohm’s Law for
magnetic circuits™:

magnelic flux = magnetomolive force/reluciance

That’s nice and neat, but it i1s not true.
For starters. the reluctance is a non-linear
(uantity. Moreover. there is magnetic flux
leakage along a magnetic circuit, where-
as, in electricity all of the current stavs
inside the wires. So, take for example the
magnetic circuit shown in Figure 3. The
primary coil produces the magnetomo-
tive force. the air gap produces reluc-
tance, and the iron core provides the fTux
path. We are going to calculate the
amount of flux just like we calculate the
current in an electric circuit like the one
shown in the figure.

No we ‘re not - because it can’t be done.

Finding the strength of a magnetic
field at a point

Suppose the problem isto tind the exact
strength of the magnetic field at point P.
The authors of that problem offer “A very
rough approximation can be made . . .7
Let me give vouadirect quote fromavery
authoritative book about the transtormer
in Figure 3. “An exact anatytic solution
ot the problem is impossible.” (From the
text “University Physics™ by Sears and
Zemansky.)

So, in our e¢lectric circuit we can cal-
culate the precise current at a point in the
wire. Everything falls neatly into place.

The method | used to solve primary and
secondary currents in a transformer (in
the previous issue) is not based upon the
precise calculation of a transformer mag-
netic circuit. Instead, it is based upon the
measurable electrical parameters of the
transformer plus some very basic laws of
physics. (For examples. Lenz’ Law. and,
the Law of the Conservation of Energy.)

Now, this is my opinion - one reason
the magnetic analysis of transformers is
not taught is that you cannot work out or-
ganized problems and get exact answers.

Ohm’s law for magnetism
doesn’t work

In addition. “Ohm’s faw” for magnet-
ism doesn’t work. You have to look at the
copyright date of a book to see which
magnetic units the author is using for
magnetism. Take the case of magneto-
motive Force (MMF). One ampere flow-
ing in a single coil of wire produces one
ampere-turn of magnetomotive force.
That’s simple enough. Almost anyone
can understand it. However, it is appar-
ently 100 simple. Try this:
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MAGNETIC
FIELD

SEMICONDUCTOR

CURRENT

Figure 4. To measure the strength of a magnetic field you can use a Hall device. The
magnetic field cuts through a small semiconductor slab. In a Hall device, electrons
crowd to one side of that slab and create a voltage. The magnitude of the voltage is
proportional to the strength of the magnetic field.

Figure 5. If the object is properly aligned relative to the earth’s magnetic field, no

anomaly will be detected.

1 gilbert = 1 ampere turns x 1.256637061
(often taken as 1.2566 x ampere turns)
where 1.2566 is (0.4 x )

That is sometimes reterred to as the
rationalized unit. If you don't like that,
maybe you would prefer the electrostatic
unit:

ONE GILBERT (ESU) =

-|4]_7(':l AMPERE TURNS (RATIONALIZED MKS)
= 7957747155 x ampere turns

It you are studying a book on magnet-
ics. and you are taking a class in the same
subject, you have to be able to convert
(rapidly) from one unit to another or you
can quickly get lost in a fog.

lonly discussed magnetomotive force.
You have the same range ot units for mag-
netic intensity and retuctance. That’s just
for starters. Designers of technician
courses took the easy path - just don’t
mention it. Is it any wonder that Johnny
can’t understand magnetics?

Measuring magnetism
Let’s say you want to wade through all
of that mess of units and you still want to
study magnetism. You find a summer
course is being taught in Bobo, Ohio. That
course won’t be worth the price of rocks
in a potato patch if it doesn’t have lab
work that gives you experience in mak-

ing measurements in magnetism.
To measure the strength of a magnetic
field you will probably use a Hall device.
Sce Figure 4. We have talked about it

—_—

\ TYPICAL
\ DIRECTION
OF SUB
\ MAGNETIC
‘ FIELD

betore. The magnetic field cuts through a
small semiconductor slab. In a Hall
device, electrons crowd to one side of that
slab and create a voltage. The voltage is
proportional to the strength of the mag-
netic field. You calibrate the instrument
using a standard magnet.

Your next experiment is to prove that
magnetic field intensity follows the
“inverse square law.” (Field strength de-
creases proportional to the square of the
distance trom the source.)

When you finally get through the
course you decide to use your knowledge
to hunt down a submarine in Lake Okee-
chobee by sensing the changes it makes
in the earth’s magnetic field. Also, you
are going to measure the strength of the
magnetic field using your home-built
Hall instrument. You go to the surplus
storc and buy a Mauagnetic Anomaly
Detector (MAD). You connect it to your
triend’s small plane and the two of you
are oft (recally!) to Lake Okeechobee to
hunt down a submarine.

MAD equipment measures the deflec-
tion (anomaly) in the earth’s magnetic
field caused by the metal in the subma-
rine. Armed with the equipment and the
inverse square law you find: nothing. For
one thing, the inverse square law is not
true when the length of the magnet is at
least three times longer than its width.
Actually, the inverse cube law applies.

Second, submarine captains know the
vector of the sub’s magnetic tield. It is at
an angle through the sub as shown in
Figure 5. So, the captain aligns the sub so
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that it partially cancels the carth’s field.
Theretore, there is no anomaly.

A third possibility, and this may be a
very important factor, there are no sub-
marines in Lake Okeechobee.

The reason I'm telling you is this: even
it someone is well trained in magnetism,
there are so many factors in a practical
application that the intense training can
be nearly useless.

The nuclear precision magnetometer

Let me tell you about a better way of
measuring anomalies of a magnetic field.
It is called a Nuclear Precision Magne-
tometer. Here is how it works - the mag-
netic ficld ot a gasis aligned with a known
magnetic field trom a coil. Then, the coit
current is quickly shut off and the gas mol-
ecules align themselves to the unknown
magnetic tield. The time it takes tor the
gas molecules to align themselves to the
unknown field is measured and calibrat-
ed in field strength. That device 1s so sen-
sitive that it can detect the presence of an
underground iron ore deposit in a forest.
I’m told that was actuaily done in Brazil.

Well, if it is so sensitive why don't they
use it tor brain scans to look at the iron in
people’s blood?

Well, they do that - calling it Magnetic
Resonance Image (MRI). They had to
change the name from Nuclear Magnetic
Resonance (NMR) because of people’s
adverse reaction to the word nuclear.
(Anyway, that’s my interpretation of the
name change.) |



1997 Article Index

Month Page Month Page

BASICS Identifying circuit components
Motors in consumer electronics by Victor Meeldijk Jun 46
by the ES&T Staff Mar 08

Where are they now: Hard to locate companies
Technician’s glossary. A by Victor Meeldijk Nov 42
by the ES&T Staft Mar 10

Replacement parts/servicing information sourcebook
Depot repair centers, Working with by the ES&T Staft Dec [0
By the ES&T Statt Oct 16

, QUIZ

Power Pr()lCCllOl]n Electronics Quiz
by the ES&T Staft Nov 127 by the ES&T Staff Dec 50
Printed circuit board and parts handling “
by ES&T Staff’ Nov 08 RE.F‘EREN(’,E

Anti-frustration indexes
Understanding the Bipolar Transistor: Part 2 by iRagerRedden Jul 92
by Steven Jay Babbert Nov 38 . .

Company e-mail and website addresses
CHEMICALS by the ES&T Statt Oct 40
Ten criteria for selecting an electronics aerosol
by Mike Sauer, Chemtronics Jul 24 SATELLITE

Upgrading a satellite system to Ku-Band
COMPUTERS by Jurgen Ewert Feb 46
Steps for PC preventive maintenance
by Stephen Bigelow Jan 10 Satellite TV systems servicing: Dealing with SatTV

by the ES&T Statt Jul 10
Computer monitor servicing
by Brian Phelps Feb 55 SERVICE CENTER EQUIPMENT

Seeing the light
Correcting tape backup problems by the ES&T Staft Apr 10
by Sheldon Fingerman May 50

Setting up a service bench
[s it the hardware or is it the sottware by the ES&T Staff Jun 13
by John Kult May 24

SERVICING
Servicing home oftice products: Laser printers Servicing TV relay problems
by Jeef Teets. Laser Wizard Jul 40 by Homer Davidson Jan 24
TECHNICAL EDUCATION Servicing VCR motor problems
Continuing education in servicing by Homer Davidson Feb 08
by the ES&T Statt Aug 06

VCR mechanical problems
FIBER OPTICS by Philip Zorian Feb 52
About Electronics: Fiber optics
by the ES&T Statt Dec 54 Servicing RCA’s CTC 130 startup and shutdown probs

by Homer Davidson Mar 12
PARTS AND EQUIPMENT PURCHASING
Sources of replacement parts Noise tests and measurements
by Victor Meeldijk Feb 24 by Alvin Sydnor Mar 64
Buyer's Guide Convergence
by the ES&T Staft Mar 18 by Hulon Forrester Apr 16

January 1998 Eiectronic Servicing & Technology 47



Month Page

Servicing television directly coupled circuits

by Homer Davidson May 12
Space Command
by John Hanson May 52

VCR servicing: Taking mystery out of head replacement
by Philip Zorian Jun 10

IVHT problem, An
by Roger Redden Jun 16

Servicing television tuner problems
by Bob Rose Jun 24

Servicing EEPROM problems in RCA televisions
by Bob Rose Jul 20

Troubleshooting receiver circuits
by Tom S. Jones Jul 46

Hitachi VCR Repairs
by Victor Meeldijk Aug 12

Troubleshooting transmitter circuits
by Tom Jones Aug 14

=

The Professional
Y,,, Electronics

C% Technicians
‘ETA):Z; Association
N

® A and the Satellite Dealers
P e Q)
SOCTALY

Association

Computer Network
Technicians

The CNST - Computer Network Systems
Technician - is ETA's latest Certification for
Electronics Technicians. Send $2 for the 184
CNST competencies listing. Thousands of
CNSTs are needed in the next 5 years. You
can be one of these well-paid technicians.
Prerequisite: Computer C.E.T., or A+.

THE ASSOCIATE CET Exam Books

New Study Guides for the Associate Level CET exams. Book 1
contains 248 sample CET exam quiz questions and answers. Multiple
CET authors. Book 2 different sample quizzes - latest exam topics
plus complete listing of over 380 CET exam test sites. Written by
CETs, electronics instructors and working technicians. Great study
material for every professional electronics technician. $24.95 ea. The
CSS - Centified Customer Service Specialist Study Guide - is also
available now from ETA: $19.95 + $4 s&h.

765-653-4301 - 765-653-8262 Fax
602 N Jackson
Greencastle, In 46135

http://www.eta-sda.com e-mail: eta@indy.tdsnet.com
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Month Page

Servicing RCA’s CTC 166 power supply circuits
by Homer Davidson Sep

Servicing switching power supplies: Five steps
by Bob Rose Oct

Switching Power Supplies: Representavive Examples

by Bob Rose Nov
SOFTWARE

Diagnostic Software

by the ES&T Staff Jan

General software
by the ES&T Staff Feb

Computer software for service center management
by the ES&T Staff Apr

SOLDERING/DESOLDERING

Soldering and desoldering update

by the ES&T Staff Nov
TECHNOLOGY

New technology update

by the ES&T Staff Feb
State of new consumer electronics technology. the
by the ES&T Staft Sep
TEST EQUIPMENT

Test eqipment update: Repairing computer monitors
by Wade H. Lockey Jun

Multimeter safety

by the ES&T Staff Sep
Oscilloscope fundamentals: The fundamentals

by the ES&T Statf Sep
TROUBLESHOOTING

Troubleshooting tips on the web

by Victor Meeldijk May

Laser optical pickup devices. Understanding
by the ES&T Staff Oct

Testing and troubleshooting the VCR
by Stan Nawrocki Dec

TV/VCR/CAMCORDER THEQORY

Understanding comb filters
by Steven Babbert Jan

Camcorder servicing: chroma and burst emphasis
by the ES&T Staft May

42
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22

06

06

18

24

06

08

20



ES&T 1997 Department Index

Month

BUSINESS CORNER
Tips for good customer relations: 99 Nuggets
by Bill Weiss Nov

TROUBLESHOOTING TIPS

Troubleshooting Tip, RCA CTC 107 dark picture

by Algie St Cyr Jan

No raster, no sound: Zenith Model SB5563GC
by Dudley Overton Aug

TEST YOUR ELECTRONICS KNOWLEDGE

Test Your Electronics Knowledge
by Sam Wilson Feb

What are these components /circuits
by Sam Wilson Mar

Mixed bag, A
by Sam Wilson Apr

Numbers and math and stutf

by Sam Wilson May
No title
by Sam Wilson Jun

Test your electronics Knowledge
by Sam Wiison Jul

Test Your Electronics Knowledge
by Sam Wilson Aug

Power calculations and miscellaneous
by Sam Wilson Sep

Test Your Electronics Knowledge
by Sam Wilson Oct

Difficult measurement questions
by Sam Wilson Nov

WHAT DO YOU KNOW ABOUT
ELECTRONICS

ASICS, glitches and curve tracers
by Sam Wilson Feb

Transtormers and equivalent circuits
by Sam Wilson Mar

Lightning, batteries and some startling numbers
by Sam Wilson Apr

Page

54

45

67

23

57

50

58

72

Conversions
by Sam Wilson

Month Page

Problem, the, and the detailed solution

by Sam Wilson

Keep your expertise honed
by Sam Wilson

The ASIC
by Sam Wilson

Toss-it syndrome, the
by Sam Wilson

Digital TV
by Sam Wilson

About transformers
by Sum Wilson

May 54
Jun 54
Jul 58
Aug 66
Sep 50
Oct 50
Nov 52

The Professionals Choice"

NA

Join the Thousands
of Professionals
Who Are Reaping
the Rewards Today

Joining the NCA is your best choice for securing
your future in the computer industry.

As a trade association of over 2,000 professional VARs, the NCA is having the
impact that no one company can have alone. As an association member, you'll
now be able to share ideas and be ammed with the tools that can reverse the trend
of high operating costs and low revenues. These cooperative efforts wil continually
strengthen and hedp secure your place in the computer industry for many years to come. In
addition to becoming a professional member of the NCA, your benefits include the

following:
Toll-Free HelpLine
Certification Programs
OEM Software Opportunities
Professional Reference Guide
Educational Programs
Product Search Program
Equipment Leasing Services
Telecommunication Servicas
Credit Card Services
Finanmcial Services
Equipment Rentals
Travel Services

Specialized Product Programs
Media Replication Services
Investment Services
Seminar Training Programs
Extended Warranty Programs
Technical Support References
Recyciing Programs
Monthly Newsletter

Web Hosting Services

NCA Logo and Decal
Certificate of Membership
Membership ID Card

Please contact the Natio1al Computer Association to receive complete applications.

©800.615.6224¢

* Nationd Computer Association ¢
13555 Automobile BLd o Suite 240 ¢ Clearwater, FL 33762
nca@gte.net ¢ www.nca-net.com
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Profax Ten-Year Directory

(January 1987-December 1997)

January 1987

GE color TV, MK-2 chassis

February 1987

RCA color TV supplement, CTC117-S2
GE color TV, MK-1 chassis

(Note: numbers 2100-2999 were skipped)
April 1987

Hitachi color TV, CT2250B, CT2250W chassis
May 1987

RCA color TV, VDM 140 chassis

GE color TV, NF chassis update

GE S5-inch B&W TV, 7-7130A chassis
June 1987

Hitachi color TV, CT 1358 chassis

RCA color TV, CTC135 chassis

July 1987

Zenith color TV. DI13085/D1910B chassis
GE color TV, MK-1 chassis. Model 8-1938
August 1987

Zenith color TV. D2500W chassis

Hitachi color TV, CT2020W, CT2020B chassis
September 1987

Zenith color TV, SD2501W chassis
Hitachi color TV. CT2250B, CT2250W chassis
October 1987

RCA color TV. CTC134 chassis
November 1987

GE color TV, CTC140 chassis

December 1987

Hitachi color TV, chassis CT0911

Zenith color TV. chassis SD2097S
January 1988

Zenith PV80O0 color monitor

Hitachi color TV, CT 1358 chassis
February 1988

GE VCR. 2018W Model

March 1988

GE 8-4500 projection TV

April 1988

NAP projection TV, E54- 10 chassis
Zenith color TV, C2020H chassis

May 1988

RCA PVMO0S50 color TV

Hitachi CT2652, CT2653 color TVs
June 1988

Hitachi color TVs,
CT2647/CT2648/CT2649 chassis

NAP projection TV, E54-15 chassis

July 1988

GE Model IVCR2006W VCR

Zenith color TV, CM-139/B-0 (B) chassis
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Profax #

2097
2098
2099
3000
3002
3003

3004

3005
3006

3007
3008

3009
300

3011
3012

3013

3014

3015
3016

3017
3018

3019

3020

3021
3022

3023
3024
3025

3026

3027
3028

August 1988

Hitachi color TV, CT1344 chassis
NAP color TV, E51-56 chassis
September 1988

RCA color TV, PYMO035 chassis

GE color TV, NC-05X3/06X | chassis
October 1988

Hitachi CT3020W/CT3020B color TV

Profax #

3029
3030

3031
3032

3033

Zenith CM-139/B-3 (1) SD2511G/SD2581H color TV 3034

November 1988

Hitachi VHS VCR, Model VT-63A

NAP RD4502SL/RLC312SL color TV monitors
December 1988

GE proj. TV, PW chass.. Mod. 40PW3000KAO1
January 1989

Hitachi color TV, CT1955. NP8SXA chassis
NAP color TV, series 19C2 chassis (Magnavox)
February 1989

RCA/GE color TV, CTC145/146 chassis

Zenith col. TV, CM-140/b-2(G) chassis

(Models SE2503G/SE2505P. SE2507N/SE2509H)

March 1989

NAP color TV, chassis E34-11

Hitachi color TV, chassis
CT1941/CTI9A2. NP83X chassis
April 1989

GE VHS VCR. Model 1VCR2002X
Hitachi CT 1955 color TV

May 1989

Zenith CM-14-0/B-3(1) color TV
(Models SE2721H/SE2725R/SE2727H)
GE color TV, 1987 CTC136

June 1989

RCA P42000-S1 projection TV
(additional Models:

RVM46700, 46GW700. P46000)

NAP color TV, chassis E534-15
{(Magnavox RD8518 and RD8520;
Philco Model P8190S,;

Sylvania PSC410 and PSC420)

July 1989

Hitachi CT2066 color TV

RCA CTCI135 color TV

August 1989

GE CTC135-S1 color TV

Zenith CM-140/B-2(1) color TV
September 1989

RCA CSMO055 col. TV/AM/FM/clock radio
October 1989

Hitachi CT2086 B/W chassis G7TNU3 color TV
Zenith PV4661H rear-projector col. TV

3035
3036

3037

3038
3039

3040
3041
3042
3043
3044

3045

3046
3047

3048

3049

3050
3051

3052
3053

3054

3055
3056



November 1989

GE 1987 8-4500 projection color TV

RCA/GE CTC145/146 color TV

December 1989

ZENITH CM-140/DIGITAL(C) chassis color TV
(Models SE3135P/SE3191H/SE3535H
[ZB2771H/ZB2771H2/ZB2777TH
[ZB2T7TH2/ZB2797P[Z132797P2
[ZB2797Y/ZB2797Y2/ZB3193H/ZB3193Y/
ZB3539T/ZB3539Y)

January 1990

Hitachi CT1395W G7NSU2 color TV
February 1990

Zenith CM-139/B1 (Y) and (K) color TV Receivers
Models SD2097S (Y) and SD1327W3, SD1327Y,
SDI1327Y3(K)

March 1990

RCA/GE CTC148/149-S2 chassis color TV
April 1990

Hitachi G7XU2/3 chassis color TV
G7XU2—Models CT2087B/W, A087 (MT2870
through MT2878)

G7XU3—Maodels CT2088B/W, A088 (MT2880,
MT2886, MT2887)

May 1990

Zenith PV-140/Digital (G) Rear Pro). digital TV
receiver, Zemth surround stereo system

June 1990

Hitachi CT4580K, VP7X2 chassis projection TV
July 1990

Zenith PV454-1P chassis color TV

August 1990

RCA/GE TX8]1 chassis color TV

September 1990

RCA/GE CTC156 chassis color TV

October 1990

Hitachi VPYX1 chassis color TV

November 1990

RCA/GE CTC169 (PV) chassis color TV
December 1990

RCA CTC91 chassis color TV

January 1991

RCA CTCY99 chassis color TV

February 1991

RCA CTC107 chassis color TV

March 1991

RCA/GE CTC168 chassis color TV

April 1991

RCA/GE CTC86 chassis color TV

May 1991

RCA/GE KCS203 chassis B&W TV

June 1991

RCA CTC96 chassis color TV

July 1991

RCA CTCI107 chassis color TV

August 1991

Hitachi CT1947/CT19A7 chassis color TV

rofax #

3059

3060

3061

3062

3063

3064

3065

3066

3067

3068

3069

3070

3071

3072

3073

3074

3075

3076

3077

3078

3079

September 1991

Hitachi CT2541/2542 chassis color TV
October 1991

RCA/GE CTC167 chassis color TV
November 1991

RCA/GE CTC166 chassis color TV
December 1991

RCA/GE CTCI169 chassis color TV
January 1992

RCA/GE CTC 168 chassis color TV
February 1992

Hitachi AP13 color TV

March 1992

Hitachi VT-M40A color TV

April 1992

Hitachi 3267E VCR

May 1992

RCA/GE CTC 168-33 color TV
June 1992

Hitachi VT-M231A VCR

July 1992

Hitachi VT-F551A VCR

August 1992

RCA/GE color TV No 7-7800A
September 1992

RCA/GE TX82 color TV

October 1992

Sharp Model 13C-M100 color TV
November 1992

Sharp Model 27C-5200 color TV
December 1992

Hitachi VT M150A VCR

1992/1993 Profax Schematics Special Issue:

Profax #

3080

3081

3082

3083

3084

3085

3086

3087

3088

3089

3090

3091

3092

3093

3094

3095

Curtis Mathes Projection TV: Models SMP 4100, 4600, 5210

Hitachi Camcorder Model UM-E2A

Memorex Pocketvision 26, Catalog Number 16-163
Mitsubishi VCR Model HS-USS5

Panasonic color TV Model SR400EK

RCA/GE VCR Model V(4202

Sharp color TV Model 27SV65

Toshiba color TV Model CF2077A: CX21772
Zenith color TV: Models SD5515/SD5535/SD555G

January 1993

Sharp Model 20C-5300 color TV
February 1993

Sharp chassis No. 2381 color TV
Sharp VCR Model VCA45U
March 1993

Sharp Model 20C-S200

Sharp VCR Model VC-H86U/C
April 1993

Sharp Model 27SV70

May 1993

Sharp VCR Model VC-H870U/C, VC-8870U/C
Sharp Model 20SB6S5 color TV

3096

3097
3098

3099
3100

3101

3102
3103

January 1998 Electronic Servicing & Technology 51



Profax #

June 1993

Sharp VCR Model VC-AS503U, VC-A504U/C 3104
July 1993

Sharp VCR Model VC-HY03U/C, VC-HY04U/C 3105
August 1993

Sharp VCR Model VC-H87U/C 3106
September 1993

Sharp Models 19E-M40R, [9E-MS5O0OR color TV 3107
QOctober 1993

RCA color TV Model CTC176 3108
November 1993

Hitachi Proj. color TV Models S5SEX7K, SOEX6K,
40EX3B/4K, S50ES1B/K 46EX3BS/4KS 3109
December 1993

Sharp color TV Model 19E-M50 3110

1993/1994 Profax Schematics Special Issue:

Curtis Mathes VCR/Model GV730/740

Hitachi TV/Model NP 83LX

IBM Monochrome Display/Model 8503

Magnavox TV/Model RD0O945C101, RD0946T101
Memorex Portable Compact Disc Player/Model CD-3360
Memorex VCR/Model 29

Mitsubishi TV/Model CS-3535R/CK-3536R,
CS3135R/CK-3136R

Panasonic CTM1353R

JC Penney TV/Model 2003

Sharp color TV/Sigma 9700 chassis

Thomson Consumer Electronics color TV/RCA CTC175
Toshiba VCR/Model M222, M222C, M227C, M227L

January 1994
Memorex Portavision 9-inch color VHF/UHF

TV monitor 3111
February 1994

Hitachi VHS VCR Models VT-F350A.,

VT-F351A, AW 3112
March 1994

Sharp color TV Model 20SB55, chassis No 20R | 3113
April 1994

GE VCR Models 9-7100, 9-7115, 9-7120, 9-7215 3114
May 1994

Hitachi VCR Model VM-2400A (U,PX), AW 3115
June 1994

Thomson Consumer Electronics color TV: TX825 3116
July 1994

Sharp CTV Models 13F-M40,

13F-M50, 13F-M 100, 13F-M 150 3117
August 1994

Hitachi Video camera/recorder,

Models VM-2700A,VM-3700A (U.C) 3118
September 1994

Sharp CTV Models 25F-M40/50/100/120,

chassis No SN 41 3119
October 1994

Hitachi VCR Model VM-1700A (U,C) 3120
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Profax #
November 1994
Hitachi VCR Models
VT-F380Z/F381A, VT-F382A/F385A 3121
December 1994
Thomson Consumer Electronics color TV: TX825 3122

1994/1995 Profax Schematics Special Issue:
Hitachi VCR Model VM-1600A

Memorex VCR catalog no. 16-620

Panasonic VCR Models PV-4962. PV4941-K, PV-4960-K
JC Penney TV/VCR Model 2163

Quasar Model CTM-1355R & TP-1330EE
RCA color TV Model CTC168-S4

Sharp color TV models 20C-S100 & 20C-S120
Tatung color monitor

Toshiba VCR Model SV-F990

Zenith color TV receiver CM-139/B-1

Zenith CM-143/Digital (A)

January 1995
Sharp video cassette recorder Models

VC-A502U, VC-A506U, VC-A507U 3123
February 1995

Sharp Color TV Model 19TF30, Chassis SN40A 3124
March 1995

Hitachi video cassette recorder Model VT-F482A 3125
April 1995

RCA video cassette recorder Model VR530 3126
May 1995

RCA video cassette recorder Model VR530 (cont’d) 3126
June 1995

Hitachi projection television Models

S0UX 18B/19K, 46UX 16B/17K 3127
July 1995

JC Penney combination Model 2163 3128
August 1995

Sharp video cassette recorder Modeli

VC-H925U/H927U 3129
September 1995

Thomson Consumer Electronics color TV Model

CTC187 3130
October 1995

Sharp TV/VCR combo Model

13VT-F40/13VT-F100 3131
November 1995

Thomson Consumer Electronics VCR Model

VG2030 3132
December 1995

JC Penney color television Model 1048/1049 3133

1995/1996 Profax Schematics Special Issue:

Panasonic TV Model CTM-2092S Chassis ALEDP203

JC Penney TV Model 2157

JC Penney TV Model 2294

Sharp TV/VCR Combination Models 20VT-G60, 20VT-G 100,
20VT-G200

Sharp VCR Model VC-H946U, VC-H948U

Thomson VCR Model VR516



B DRIDT  veosbieshonin

PUBLICATIONS
A Division of Howard W. Sams

Computer Monitor Troubleshooting & Repair Howard . sarms & Company
by Joe Desposito & Kevin Garabedian Computer Monitor

Troubleshooting and Repair

The explosion of computer systems for homes, offices, and schools
has resulted in a subsequent demand for computer monitor repair in-
formation. This book makes it easier tor any technician, hobbyist. or
computer owner to successfully repair broken monitors. Learn the ha-
sics of computer monitors with chapters on tools and test equipment,
monitor types, special procedures, power supply circuits, voltage cir-
cuits, how to find a problem, and how to repair faulty CRTs.

308 pages ¢ ISBN# 0-7906-1100-7 ¢ Sams# 61100 « $29.95 : KEMN CARRSEDAN

ES&T Presents Computer Troubleshooting & Repair
by ES&T Magazine
Compiled from articles and prefaced by the editor in chief, Nils Conrad
Persson, this book provides valuable, hands-on information for anvone in-
terested in electronics and computer repair. Computer Troubleshooting &
Repair features information on repairing Macintosh computers, a CD-ROM
primer, and a color monitor. Also included are hard drive troubleshooting
and repair tips, computer diagnostic software, preventative maintenance
for computers, upgrading, and much more.
256 pages * ISBN# 0-7906-1087-6 » Sams# 61087 « $18.95

Call Today for the Name of Your Local Distributor

(800) 428-7267

Howard W. Sams °* 2647 Waterfront Parkway E. Dr. * Indianapolis, IN 46214
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Thomson color video camcorder Models CC525, CPSO14,
CPSOI15

Thomson TV, AM radio cassette combination Model 7-7800A
Toshiba TV Model CF2771A

Zenith projection TV L-Line C-8 Chassis

Zenith color TV receiver Models SD2501W, SD2509H

January 1996

Zenith wall projector Model PV-144 3134
February 1996
Hitachi VCR Model VT-UX605A 3135

March 1996

Zenith digital direct view

Model CM-142 3136
April 1996

Thomson Consumer Electronics VCR

Model VR321 3137
May 1996

Sharp color television

Models 25E-M 100 &25E-M120 3138
June 1996

Sharp TV/VCR combination Model 27VS-G300 3139
July 1996

JC Penney color TV receiver Model 2307 3140
August 1996

Zenith color TV receiver Model CM-142/C-1 3141

September 1996

Sharp VCR Models VC-AS55, 556

VC-HY955, 956, 958U 3142
October 1996

Thomson Consumer Electronics Color TV

Model CTC177 3143
November 1996
RCA/GE VCR Model VR520/523 3144
December 1996
Memorex moviecorder Model 127 3145

1996/1997 Profax Schematics Special Issue:

Hitachi video camera Model VM-E25A (U.C)

Panasonic VCR Model PV-4066

JC Penney color TV receiver Model 2158

JC Penney color TV receiver Model 2509

Sharp TV/VCR combination Model 20C-V300

Thomson Consumer Electronics projection TV Model PTK 171
Toshiba color TV Models 6F35661, CX37662

Zenith digital color TV Receiver J-Line Model PV-143
Zenith color TV Model S1322S, SMS1324SS/X. SMS13258

January 1997

Hitachi Color TV Models 35UX80B/CZ58, 3146
35UX70B/CZ57

February 1997

Thomson video cassette recorder Model PTK 171 3147
March 1997

Thomson video cassette recorder Model PTK 171 3147
(cont’d)

April 1997

Sharp color TV Models 27H-S200, CH27S20 3148
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May 1997

Hitachi videocassette reocrder Model
VT-F390A/F391 A

June 1997

Sharp color television Model 25H-M 100

July 1997

Thomson Consumer Electronics video cassette
recorder Model VR7I1HF

August 1997

Sharp TV/VCR combination Model 20VT-H60,
20VT-H200, 20V T-CHoO

September 1997

Thomson Consumer Electronics color video
camcorder Model CC710

October 1997

Toshiba video cassette recorder Model M-651/651C
November 1997

Thomson Consumer Electronics color TV
Model CTCI170

December 1997

Sharp video cassette recorder Model VC-A25U. C
AS5UC

Company Index—1987-1997

Profax #

3149

3149

3153

3154

3155

Profax # Month/Year

CURTIS MATHES
Models SMP 4100. 4600, 5210

Projection TV Set Special 1992/93
Model GV 730/740 VCR Special 1993/94
GENERAL ELECTRIC

CTC140 chassis, color TV 3014 Nov 87
MK-1 chassis, Model 8-1938 3008 Jul 87

MK-1 chassis 2099 Feb 87

MK-2 chassis 2097 Jan 87

NF chassis update, color TV 3003 May 87
7-7130A chassis. 5-inch B&W 3004 May 87
LVCR2006W Model, VCR 3027 Jul 88

IVCR2018W Model. VCR 3019 Feb 88
NC-05X3/06X1 chassis, color TV~ 3032 Sep 88
8-4500 Projection TV 3020 Mar 88
PW chass.. Model 40PW3000KAO!

proj. TV 3037 Dec 88
Model 1VCR2002X VHS VCR 3044 Apr 89
1987 CTC136 color TV 3047 May 89
CTC135-S1 color TV 3052 Aug 89
1987 8-4500 projection color TV 3057 Nov 89
Models 9-7100. 9-7115, 9-7120,

9-7215 VCR 34 Apr 94
HITACHI

CT1358% chassis, color TV 3005 Jun 87

CT2020W. CT2020B chassis 3010 Aug 87
CT2250B. CT2250W chassis 3000 Apr 87
CT2250B. CT2250W chassis 3012 Sep 87
CT 1344 chassis color TV 3029 Aug 88
CT1358 chassis color TV 3018 Jan K8



Profax # Month/Year

CT2647/CT2648/CT2649 chassis

color TVs 3025
CT2652. CT2653 color TVs 3024
CT3020W/CT3020B 3033
VHS VCR. Model VT-63A 3035

CT1955 color TV, NP85XA chassis 3038
chassis CT1941/CTI19A2,

NP83X chassis color TV, 3043
CT1955 color TV 3045
CT2066 color TV 3050
CT2086 B/W chassis GTNU3

color TV 3055
CTI1395W G7NSU2 color TV 3060
G7XU2/3 chassis color TV 3063

G7XU2 - Models CT2087B/W, A087
(MT2870 through MT2878)

G7XU3 - Models CT2088B/W, AO88
(MT2880, MT2886, MT2887)

CT4580K. VP7X2 chassis proj. TV 30065

VP9X1 chassis color TV 3009
CT1947/CT19A7 chassis color TV 3079
CT2541/2542 chassis cotor TV 3080
chassis AP13 color TV 3085
Model 3267E VCR 3087
Model VT-F551A VCR 3090
Model VT-M40A VCR 3086
Model VT-150A VCR 3095
Model VT-M231A VCR

Model UM-E2A Camcorder Special
Models SSEX7TK.S0EX0K,

Projection color TV 3109
46EX3B/4K, SOES1B/K,

46EX3BS/4KS

NP 83LX color TV Special
VCR Model VT-F350A.

VT-F351A, AW 3112
Model 35UX80B/CZ58

35UX70B/CZ57 color TV 3140
Model VT-F390A/F391A VCR 3149
Model VM-2400A (U.PX), AW VCR 3115
Model VM-1700A (U,C) VCR 3120
Models VT-F380Z/F381A,VT-F382A/F385A
VCR 3121
Mods. VM-2700A, VM-3700A (U,C)

Vid. cam./rec. 3118
Model VM-1600A VCR Special
Model VT-F482A VCR 3125
Models 50UX 18B/19K

projection television 3127
46UX 16B/17K

Model VT-UX605A VCR 3135
Model VM-E25A video camera Special
IBM

Model 8503 Monochrome Display  Special
MAGNAVOX

Model RD0O945C101, RD0OY46T101

color TV Special

Jun 88
May 88
Oct 88
Nov 88
Jan 89

Mar 89
Apr 89
Jul 89

Oct 89
Jan 90
Apr 90

Jun 90
Oct 90
Aug 91
Sep 91l
Feb 92
Apr 92
Jul 92
Mar 92
Dec 92

1992/93

Nov 93

1993/94
Feb 94
Jan 97
May 97
May 94
Oct Y4
Nov Y4
Aug 94
1994/95
Mar 95
Jun 95

Feb 96
1996/97

1993/94

1993/94

Profax # Month/Year

MEMOREX

Catalog Number 16-163

Pocketvision 26 TV Special 1992/93
Model CD-3360 Portable CD

Player Special 1992/93
Model 29 VCR Special 1992/93
Portavision 9-inch color VHF/UHF

TV Monitor 311 Jan 94
catalog no. 16-620 VCR Special 1994/95
Model 127 Moviecorder 3145 Dec 96

MITSUBISHI
Model CS-3535R/CK-3535R

CS3135R/CK3136R color TV Special 1992/93
Model HS-US55 VCR Special 1992/93
NAP

ES1-56 chassis color TV 3030 Aug 88
ES4-10 chassis, projection TV 3021 Apr 88
E54-15 chassts, projection TV 3026 Jun 88

RD4502SL/RLC312SL color TV

monitors 3036 Nov 88
series L9C2 chassis

(Magnavox) color TV 3039 Jan 89

chassis E34-11 color TV 3042 Mar 89
chassis E54-15 color TV 3049 Jun K9

(Magnavox RDE518 and RD8520; Philco Model P81908S:
Sylvania PSC410 and PSC420)

PANASONIC

Model SR400EK color TV Special 1992/93
Model CTM1353R color TV Special 1993/94
Models PV-4962, PV494§-K

PV4960-K VCR Special 1994/95
Mode!l CTM-2092S Chassis

ALEDP203 Special 1995/96
VCR Model PV-4066 Special 1996/97
JC PENNEY

Model 2003 color TV Special 1993/94
Model 2163 TV/VCR Special 1994/95
Model 2163 combination 3128 Jul 95

Model 1048/1049 color TV 3133 Dec 95
Model 2157 TV Special 1995/96
Model 2294 TV Special 1995/96
Model 2307 color TV 3140 Jul 96

Model 2158 color TV Special 1996/97
Moaodel 2509 color TV Special 1996/97
RCA

CTC117-82 color TV supplement 2098 Feb 87
CTC134 chassis. color TV 3013 Oct 87
CTCI135 chassis, color TV 3006 Jun 87

VDM 140 chassis, color TV 3002 May 87
PVMO35 chassis color TV 3031 Sep 88
PVMOS50 color TV 3023 May 88
P42000-S1 projection TV 3048 Jun 89

(additional Models: RVM46700, 46GW 700, P46000)
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Profax # Month/Year Profax # Month/Year

CTC135 color TV 3051 Jul 89 Model 20SB65 color TV 3103 May 93
CSMO055 color TV/AM/FM/ 2581 chassis color TV 3097 Feb 93
clock radio 3054 Sep 89 Model 278V70 3101 Apr93
CTCY1 chassis color TV 3071 Dec 90 Sigma 9700 chassis color TV Special 1993/94
CTCY9 chassis color TV 3072 Jan 91 Model VC-A45U VCR 3098 Feb 93
CTC107 chassis color TV 3073 Feb 91 Model VC-AS04U/C VCR 3104 Jun 93
CTC96 chassis color TV 3077 Jun 91 Model VC-H86U/C VCR 3100 Mar 93
CTC107 chassis color TV 3078 Jul 91 Model VC-H87U/C VCR 3106 Aug 93
CTC176 chassis color TV 3108 Oct 93 Model VC-H870U/C, VC-8870U/C
CTCI175 chassis color TV Special 1993/94 VCR 3102 May 93
Model CTC 168-S4 color TV Special 1994/95 Model VC-H9Y03U/C, VC-H904U/C
Model VR530 VCR 3126 Apr/May 95 VCR 3105 Jul 93

Model 20SBSS, chassis No. 20R 1
RCA/GE (Thomson Consumer Electronics) VCR 3113 Mar 94
CTC145/146 chassis color TV 3040 Feb 89 Models 13F-M40, 13F-M50,
CTC145/146 color TV 3058 Nov 89 13F-M100, 13F-M150 3117 Jul 94
CTC148/149-S2 chassis color TV 3062 Mar 90 Models 25F-M40/50/100/120,
TX81 chassis color TV 3067 Aug 90 chassis No SN 41 3119 Sep 94
CTC156 chassis color TV 3068 Sep 90 Models 20C-S1(0), 20C-S120
CTCI169 (PV) chassis color TV 3070 Nov 90 color TV Special 1994/95
CTC168 chassis color TV 3074 Mar 91 Models VC-A502U, VC-A506U,
CTC86 chassis color TV 3075 Apr 9l VC-A507U VCR 3123 Jan 95
KCS8203 chassis B&W TV 3076 May 91 Model 19TF30, Chassis SN40a
CTC167 chassis color TV 3081 Oct 91 color TV 3124 Feb 95
CTC166 chassis color TV 3082 Nov 91 Model VC-H925U/H927U VCR 3129 Aug 95
CTC169 chassis color TV 3083 Dec 91 Model 13VT-F40/13VT-F100
CTC168 chassis color TV 3084 Jan 92 Models 20VT-G60, 20VT-G 100
CTC168-53 chassis color TV 3088 May 92 TV/VCR combination 3131 Sep 95
Model 7-7800A color TV 3091 Aug 92 20VT-G200, Chassis VN-51
TX82 chassis color TV 3092 Sep 92 TV/VCR combination Special 1995096
Model VG4202 VCR Special 1992/93 Model VC-H946U, VC-H948U
TX825 color TV 3116 Jun 94 VCR Special 1995/96
TX825 color TV 3122 Dec 94 Model 25E-M 100, 25E-M 120
Model VR516 VCR Special 1995/96 color TV 3138 May 96
Models CC525, CPS014, CPSOI1S5 Model 27VS-G300
color camcorder Special 1995/96 TV/VCR combination 3139 Jun 96
TV AM radio cassette combination Models VC-AS555, 556, VC-H955.
Model 7-7800A Special 1995/96 956, 958U VCR 3142 Sep 96
Model CTC187 color TV 3130 Sep 95 Model 20C-V300
Model VG2030 VCR 3132 Nov 95 TV/VCR combination Special 1996/97
Model VR321 VCR 3137 Apr 96 Models 27H-S200 CH27S20
CTCI177 color TV 3143 Oct 96 color TV 3148 Apr 97
Model VR520/523 VCR 3144 Nov 96 Model 25H-M100 color TV 3149 Jun 97
Model PTK 171 projection TV Special 1996/97 Models 20VT-H60, 20VT-H200
Model PTK 171 VCR 3147 Feb/Mar 97 20VT-CH6 TV/VCR combination 3151 Aug 97
Model CC710 color camcorder 3153 Sep 97
Model CTC170 color TV 3155 Nov 97 TATUNG

color monitor Special 1994/95
SHARP TOSHIBA
Model 13C-M100 color TV 3093 Oct 92 Model CF2077A: CX21772
Model 27C-5200 color TV 3094 Nov 92 color TV Special 1992/93
Model 27SV6S5 color TV Special 1992/93 Model M222, M222C,
Model 19E-M50 3110 Dec 93 M227C, M227L VCR Special 1993/94
Model 19E-M40R, 19E-M50R Model SV-F990 VCR Special 1994/95
color TV 3107 Sep 93 Model CF2771A TV Special 1995/96
Model 20C-5300 color TV 3096 Jan 93 Models 6F35661, CX37662
Model 20C-8200 color TV 3099 Mar 93 color TV Special 1996/97
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Profax # Month/Year

Model M-651/651C VCR 3154
ZENITH

D2500W chassis, color TV 3009
D13085/D1910B chassis. color TV 3007
SD2501W chassis, color TV 3011
CM-139/B-0 (B) chassis color TV~ 3028
CM-139/B-3 (1) SD2511G/

SD2581H 3034
C2020H chassis color TV 3022
PV&00 color monitor 3017
CM-140/b-2(G) chassis color TV 3041
CM-14-0/B-3(1) color TV 3046

(Models SE2721H/SE2725R/SE2727H)

CM-140/B-2(1) color TV 3053
PV1661H rear-projector color TV~ 3056
CM-140/DIGITAL(C) chassis

color TV 3059

{Models SE3135P/SE3191H/SE3535H/
ZB2771H/ZB27T1H2/ZB2777H/

ZB277TTH2/ZB2797P/ZB2797P2/ZB2797Y/

ZB2797Y2/ZB3193H/
ZB3193Y/ZB3539T/ZB3539Y)

Profax # Month/Year

Oc1 97 CM-139/B1 (Y) and (K) color
TV Receivers 3061 Feb 90
Models SD2097S (Y) and SD1327W3,
Aug 87 SD1327Y. SD1327Y3(K)
Jul 87 PV-140/Digital (G) 3064 May 90
Sep 87 Rear Proj. digital TV
Jul 88 receiver. Zenith surround stereo system
PV454-1P chassis color TV 3066 Jul 90
Oct 88 CM-139/B2 Models SD5545,
Apr 88 SD5535. SD5S5G Special 1992/93
Jan 88 Model CM-139/B-1 color TV Special 1994/95
Feb 89 CM [43/digital (A) Special 1994/95
May 89 L-line C-8 Chassis TV Special 1995/96
Model SD2501W. SD2509H Special 1995/96
Aug 89 color TV
Oct 89 Model PV-144 wall projecior 3134 Jan 96
Model CM-142 digital direct view 3136 Mar 96
Dec 89 Model CM142/C-1 color TV 3141 Aug 96
J-Line Model PV-143 Special 1996/97
digital color TV
Models S1322S. SMS13245/X,
SMS 13258 color TV Special 1996/97
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Serial communications catalog

B&B Electronics announces their 48-
page full color catalog #23 containing 34
new products including expanded sec-
tions of data acquisition equipment and
products for fiber optic communications
mstallation and testing.

New products include a device to allow
USB port PCs to be used with existing
parallel port equipment, several ultra-
compact data loggers able to capture over
16,000 readings before they are down-

loaded and reset, and two new watchdog
timers to reset locked-up PCs.

Circle (100) on Reply Card

Instrumentation catalog

National Instruments announced today
its new, full-color 1998 Instrumentation
Catalog. The free, 864-page catalog
details more than 600 sofrware and hard-
ware products that engineers and scien-
uists use to develop integrated, comput-
er-based systems for measutement and
automation applications. The catalog
includes tutorials on data acquisition,
GPIB, VXI, and industrial communica-
tions; product line overviews; selection

guides - all designed 10 help readers
increase productivity and save money
with virtual instrumentation.

New product highlights include PXI
modular instrumentation: Fietdpoint dis-
tributed 1/O. computer-based instru-
ments. and a new line of motion control
products. The 1998 catalog also describes
new versions of LabVIEW, LabWin-
dows/CVI, HiQ, Lookout, and Bridge-
View application sottware products, as
well as numerous new products.

Tlie 1998 catalog features |4 sections;
Instrumentation and Analysis Software,
Portable Instrumentation, Data Acqui-
sition, Signal Conditioning, Distributed
[/0, Image Acquisition, Computer-
Based Instruments, PXI/CompactPCl
Modular Instrumentation, GPIB
Instrument Control, VXI and VME,
HMI/SCADA Software, Industrial Com-
munications, and Customer Education
and Support.

The catalog features comprehensive
tutorials, complete with application
examples to help readers learn more
about using plug-in data acquisition
(DAQ) systems, signal conditioning,
HS48K, PXI modular instrumentation,

and OPC client and server products.
Circle (101) on Reply Card
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CLASSIFIED /),

Classified advertising is available by the word or per column inch.

By-the word. $1.65 per word, per insertion, pre-paid Minimum charge is $35 per insertion. Initials and abbreviations count as full words. Indicate free category heading
(For Sale, Business Opportunities, Miscellaneous, Wanted). Blind ads (replies sent to ES&T for forwarding) are $40 additional. No agency discounts are allowed for clas-
sified advertising by the word. Contact Kirstie Wickham at 516-681-2922 to place your classified ad (by-the-word). Mastercard, VISA, American Express and Discover

are accepted for FAX or mail orders.

Per column Inch (classified Display): $235 per column inch, per insertion, with frequency discounts availatle, 1" minimum, billed at 1/4" increments after that 10" max-
imum per ad. Blind ads are $40 addition. Reader Service Number $25 additional to cover processing and handling costs. (Free to 4-inch or larger ads.) For more infor-
mation regarding classified display advertising please call 516-681-2922. Optional color (determined by magazine} $150 additional per insertion

Send your order, materials and payments to:
Electronic Servicing & Technology, 76 N. Broadway, Hicksville, N.Y. 11801 Attn: Classified Cepartment Ph: 516-681-2922

FAX: 516-681-2926

FOR SALE

FOR SALE

SENCORE SC3100 $1600, VG91 $1200, CR70 $600, VA62 $750,
SC61 $750, VA48 $300, SG165 $250. 500 Factory Camcorder
Manuals, $800. Call 732-968-1145.

TEST EQUIPMENT. Nearly new Tenma: 100MHz Dual Trace
Oscilloscope, $600; NTSC Generator, $150.00; Audio Generator, $100;
True RMS DMM, $125; Auto Transformer, $75; RF Generator, $100.
Hakko: 808 De-Solder Tool, $300. B&K: HV Probe, $75. Leader: 20MHz
Oscilloscope, $200. Computer, Monitor and Printer with CDA Service
Manager software: $650. All excellent condition. Call Ron, 715-675-9878.

Computer Monitor Service Information. Windows Tech-Tips
Monitor Repair Software Program, over 800 Monitor Schematics, ESR
IN-CIRCUIT capacitor tester, 8 position monitor splitter. Visa, Master
Card, Amex Credit Cards Accepted. Ml Technologies Inc. 937-335-
4560, Fax: 937-339-6344, e-mail: mit335@bright.net, WEB
http://www.mitechnologies.com.

TEST EQUIPMENT FOR SALE! VIEW COMPLETE LIST AT WEB
SITE “a-mall.com” or call NOW to receive list by fax or mail. AST
GLOBAL ELECTRONICS. Voice: 888-216-7159; Fax: 814-378-1176,
e-mail:astmrktg@ wrench.toolcity.net.

TV CASE HISTORIES: Booklet with 2,825+ histories. Satisfaction assured.
Only $56 (plus $3.00 for priority mail). Mike's Repair Service, P.O. Box
217, Aberdeen Proving Ground, MD 21005. Same mailing address 33 years.
Send SASE for samples. 410-272-4984,1-800-2-FIX TVS 11am-9pm. ( or
at http://www .netgsi.com/~mikesrs).

SERVICE DATA & HARD TO FIND PARTS previously-owned SAMs,
manufacturers data, books, FREE catalog. AG Tannenbaum, Box 386,
Ambler, PA 19002, 215- 540-8055, fax 215- 540-8327.

SENCORE, TEKTRONICS, HEWLETT PACKARD (all models). We
BUY, SELL, & TRADE . Please call “CHOICE ELECTRONICS” for all
of your test equipment needs. Complete financing options available.
Call 1-800-609-0677, 605-361-6386 ask for Lance Tople.

IN-CIRCUIT CAPACITOR ESR TESTER - Find bad caps FAST and
RELIABLY with the new Capacitor Wizard in-circuit ESR Tester!
Great for monitors, switching power supplies, TVs, etc. Only
$179.95. MC/VISA. Independence Electronics Inc., 800-833-1094,
www.awiz.com.

than **20,000 *** TECHNICAL REPAIRS *** FREE DEMO*** REPAIRS
for TVs, VCRs, Projection TVs, CAMCORDERS, CD Players, Audio on
computer disks - The TECHNICAL TIP REPAIR Program. Easy look-up
by Model/Chassis number. PROFESSIONAL BOARD LEVEL & COM-
PONENT LEVEL REPAIRS. ADD your own tech tips. PRINT tips. BACK-
UP & save Your Tips. Have your own tips? Ask about our TIP EXCHANGE
policy with *** FREE Updates ***. For IBM compatible computers with a
hard drive and some Apple Macs. Only $150.00 ** FREE SHIPPING **.
NEW VERSION works in DOS, WINDOWS 3.1 & WINDOWS 95.
*** FREE DEMO *** HIGHER INTELLIGENCE SOFTWARE,
60 FARMINGTON LANE, MELVILLE, NEW YORK 11747.
I T 22 R R R RS 2 CALL 1_800_21 5_5081 o e o e ok e o o e o e o o o e o e

TEST EQUIPMENT BOUGHT & SOLD: OSCILLOSCOPES, ETC.
510-706-0177. FAX: 510-706-0156.
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FURTHER PRICE REDUCTION. Diehl Mark IIl $49, Diehl Mark V
Horizontal circuit tester $169. New. Conductive coating for remote con-
trolkeypads $9.99 ppd. WEEC, 2411 Nob Hill Road, Madison, W153713.
608-238-4629, 608-273-8585.

NAP Tuner 340309. RCA Tuner TCHRIA or TCCRIA and more. Snowy
picture? Will rebuild for $25.00, Free Shipping. Tip Top TV & VCR,
18441 Sherman Way, Reseda, CA 91335, 818-345-1974.

( ( 34,000 REPAIR TECH-TIPS ) ) As promised, another 2,000 daily
repairs have been added to our database this update. Included are the
tenacious Eprom repairs of ourindustry. WE ARE TECHNICIANS! TEST
our FULL DATABASE of repairs in CD FORMAT, DOS or WINDOWS for
ONE WEEK in YOUR SERVICE CENTER for $20.00. If satisfied, youmay
join our membership for an additional $330.00. Our membership price has
been the same for the past 8 years and will remain the same in the
future.“FREE™ 48 Page member magazine "THE TIP INFORMER",
“FREE” Emergency tech-assist telephone line, “FREE" FCC-ID Cross-
Reference Manual, “FREE” Service Center Forms, Semi-annual updates
with 2,000 new repairs in four - 3" Paper Manuals or Computer, CD, DOS
or True Windows. You may enter your own repairs, edit or tag any report
or press one key and printout selected or all repairs on a particular Model
or Chassis or FCC ID No. “GET TO THE BOTTOM LINE PROFITABLY"
CALL and speak to a service center owner and technician ED Erickson,
NESDA MEMBER and past president of the (PROFESSIONAL ELEC-
TRONICS ASSN. OF SOUTH FLORIDA). You and your technicians will be
glad you did! Today, labor is your largest expense. 800-474-3588 or
954-349-2455, TV-Man Tech-Tips, Inc. 2082 Augusta, Weston,
Florida 33326.

SVCTIPS Version 3.01 has over 25,000 excellent service tips from KD
T-V, Nesda, other Professional Servicers. Allbrands (TV, VCR, Monitor,
Microwave, Camcorder, Audio, Misc.). Only $49.95! Add your own tips.
Automatically alphabetizes symptom. Tip exchange. Printtips. Keyword
search.Finest ORIGINAL data. Ours is best - I'll prove it FREE DEMO
on website http://www.seidata.com/~kdtv KD T-V 514 3rd St.
Aurora, IN 47001. ORDER TOLL FREE 1-888-KD-STIPS. All c/cards.
Ken Hull C.E.T.

® e oSERVICE TIPS for WINDOWS ® ® # 22 000 SERVICE TIPS
- ADD, REVISE/EDIT, PRINT, DELETE A TIP, EXCHANGE,
BACKUP & RESTORE TIPS PLUS now ADD several tips at a
time, cut & paste text. SERVICE TIPS is supported by its creators
& APPROVED by National Electronics Service Dealers
Association. SERVICE TIPS is available for WINDOWS at $199.95
or for DOS at $169.95 (plus s&h). Electronic Software Developers
Inc. 826 South Main Street, South Farmingdale, New York 11735 or
e-mail us at esd@bccom.com. Visit our website www.tvtechtips.com.
ecessecesseese To order CALL TODAY 1-800-621-8477 ececccccccccce

WANTED

USED TEST EQUIPMENT. AST GLOBAL ELECTRONICS: Voice: 888-
216-7159; Fax: 814-398-1176, e-mail: astmrktg@toolcity.net.
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READERS’ EXCHANGE — 1y

Readers” Exchuange is u free service.

The following restrictions apply to Readers™ Exchange:
+ Only individnal readers may use Readers” Exchange, and items must be restricted to those that are ordinarily associated with consumer electronics as a business

or hobby. I you're in business to sell the iteni(s) you want 1o offer for sale. the appropriate place for your message is in a paid advertisement, not Readers” Exchange.
+ Readers™ Exchange items must be restricted to no more than three itlems each for wanted and for sale.
» Al submissions must be typed or printed clearly!

Send your Readers’ Exchange submissions to:
Readers’ Exchange, Electronic Servicing & Technology, 76 North Broadway, Hicksville, New York 11801

FOR SALE

Sencore TVA92. Like new. All manuals, leads.
packaging, schematics. $1200.00. Sencore CR70,
complete with all adapters. manuals. packaging.
$800.00. Contact: Joe, 507-342-5564

Sencore VGI1 . like new. $1000.00, OBO. B&K
Precision CRT tester. $100.00. Business closed.
Contact: Ron. 785-742-3081 (eve).

Sencore CR70 and VA62 with NT64 signal gen-
erator. Original boxes and manuals. Large quantity
of schematics/components. Going out of TV
repairs. Contact: Mike. 541-839-6609.

Pairof Sony black and white cameras with hood-
ed viewtinder and Sony TV oom lens. Also. two
carrying cases can be used for monitoring. video,
etc, $160.00.OBO. plus shipping. Contact: Maurer
Television. 29 8. 4th Swreet. Lebanon. PA 17042

Sencore SG165 am/im stereo analyzer, model
with the power mieters. new, in box. $300.00. Huge
collection of old phonograph paris and adapters.
inquire. Contact: Fleischer's Service. PO Box
10744. So. Lake Tuhoe. CA 96158.916-541-5299.

Approximately 1400 Sams Photolact folders
(numbers below 1 700) FREE 1o anyone who will
come and get them (will not ship). Located in
N.E. Texas. Contact: 903-885-5170, e-mail:
hillstvs@kovote.coni

Wideband 197 dish antenna (1.9GHz 10 2.7GHz)
with downconverter to TV. Includes coax cables,
instructions and mounting hardware. Never used.
$45.00. Comact: 1.C. lensen, 303-733-1161

Sencore SC6! oscilloscope, $1200.00. VA62
with VC62. NTo4 and EX231 accessories.
$1200.00. CR70 CRT restorer. $800.00. PRS7

Rider Radio Trouble Shooter Manuals, volumes
2 10 19. 17 manuals - 1933 10 1949. Contuci:
914434-6232.

Sencore SC3100 “Auto-Tracker,” 100MHz
oscilloscope. Still in original box. $2400.00.
Contact: Bilt Ingrim, PO Box 3304 Kodiak, AR
99615. 907-486-2683.

WANTED

Flyback transformer tor RCA model PFR100
TV. Part no. 150043 or 156364, Contact: Sam
Marvosh, 702-456-9902. 702-456-9912 (fux).

Ferrograph model RTS2 manual for wow and
flutter, distortion analyzer. Will copy and return.
Contact: Bertrand Plouffe. 498 Fiset, Sorel,
Quebec, Canada, 13P 3R6,514-742-2921

AM/FM generator. distortion meter. variable ac
supply (OV 10 130V, 7.5A) laser power meter. Send
information by tax. Contact: 714-951-4703 (fux).

MITS calculator as teatured in the November
1971 issue of “Popular Electronics”™ magazine.
Will settle for kit or assembly manual. Willing
to pay decent finder’s tee. Contact: Donald
Dupre, 401-737-7118. 401-886-3910, e-mail
dgh@cherry~semi.con.

Schematic For Grundig model 4670 tabletop
radio.  Will pay tfor copy and shipping.
Contact:  Steve  Zweifach. 9018 Grevlock
Sireet, Alexandria, VA 22308, 703-780-6708.
e-mail: szweifuc@apc !l .com.

Schematic diagram for Heathkit multimeter
model IM-5284. Will pay. Contact: lens C. lensen.
2667 S. Clavion Street. Denver, CO 80210, 303-
733-1101

Emerson color model TS4451B. need yoke only.
Yoke mountedon CRT ASIEBD 10X - CRT ok. No
longer available from Emerson or any supplier.
Contact: Bill Risko. BRS Electronics, 1329 Twining
Road. Drecher, PA 19025, 215-659-2349.

Sharp 27G-860 TV Chassis. chasssis number
SN-51 working or not. Board must be repairable.
Contact: Harold V. lames, 5903 W. Bogart Road,
Castulia, Ol 44824.419-684-7622.

Tube technical manual. Version printed in or sup-
plemented in the mid to late sixties, with all the
“modern audio typical tubes.” such as KT88. 811,
807. 6550, 3008, 5881, etc. My old Sylvania tech-

nical manual doesn’t have all the

supplements/pages. Contact: Tome lones. N5124
Highway Y. lefferson, Wi 53549, 920-699-3862
(phonelfux).

omly

owd ~
D40 [Par Issy2
When ordering back issues include the following information:
Name, address, city, state, zip & phone. Please make a list of
the issues you're requesting. When paying by credit card send
the number along with the expiration date. Check, Money Order,
Master- card, VISA, Discover and AMEX accepted.

A great way to save vour issues of Electronic
Servicing & Technelogy is with a case or
binder. These cases or binders are manufac-
tured by Jesse Jones industries and will help
keep your valuable copies from damage so
they can be read tin®e and time again.

Cal, 1-800-825-6690 for
Complete Information on Ordering your binders

Powerite. $300.00. Contact: 505-327-2477.

Free color consoles and table models. Contact
Richard Gilman, PO Box 633 King City, CA 93930.
408-385-9248

" complete your
collection today!
TO ORDER BACK ISSUES
For Fastest Service Call 1-516-681-2922

Electrenic Servicing & Technology 76 N. Broadway, Hicksville, NY 11801
Fax 1-516-681-2926

Sams photofuct 100 through 1510. Make ofter
with or without cabinets. Contact: Harold V. lames
5903 W, Bogart Road. Castalia, OH 44824, 419-
684-7622.

Sencore SC61 scope. $900.00. Tektronix 2213
scope. $300.00  HP334A  distortion
$300.00. Contact: Bud. 413-533-7566.

analyzer
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TUBES ‘TUBES TUBES
World’s Largest Range
Over 2,000 Types, Domestic & Foreign
== UP TO 85% OFF 3.7
o International Components Corporation

1 | TollFree 800-645-9154*N.Y. State 516-293-1500
—_— 107 Maxess Road, Melville, New York 11747

Circle (90) on Reply Card

Do You Repair Electronics?

Repair Databases for Over 75,000 records
TV, VCR, Monitor, UL Private user forums
Audio, FCC, and more. Live on-line chat rooms

‘:;‘. 3IW Mo St Luinb

Circle (89) on Reply Card

National
Computer
Association

The National Computer Association
is the Professionals’ Choice for securing a future in the
computer industry. We make the computer industry a better
place for our members to work by uniting together and working
to reverse the trend of high overhead and low profits.
Please See Our Ad on Page 49

or Visit Qur Websile at
www.nca-nel.com

1-800-615-6224

) (9) 4

EI 1HERMAN

[E L ECTRO'N I C S|

Wﬂaqr 007 D5V Jomd P29 4t
hermanelectromcs.com

Z PHILIPS

10 Repalr 14 vEpe Saries”
Avalillauls 1 19955
Pass A+ Certification with ease
plus much, much more.

Salll 48947399935 Tockyl

| a8 owllus
1T DI with
DELPHI excemonis
INTERNET™ B 9’3?}):11]]
To sign up dial

1-800-365-4636

with your computer & modem, and

enter ELECTRONIC at the signup
password prompt! You can find
Electronic Servicing & Technology
in the Radio & Electronics Forum
(GO RADIO).

60 Circle (78) on Reply Card

|

VVADVERTISERS’ INDEX_—/ /1

Reader
Page Service Advertiser

Company Number Number Hotline

A-Tech Electronics Inc. ..................... 17 60 ...... 215/949-0400
Computer & Monitor Maintenance......9 61....... 800/466-4411
DelphiZlntemet .o« o axe smas i mas- 60 78 ... 800/365-4636
Elenco Electronics .............c.c.ooocooe. 5 62....... 800/292-7711
Electro Dynamics ............ccccooon 6,7 81,82...800/426-6423
Electronics Technicians Assoc........... 48 75 ... 765/653-4301
Electronix Corporation ....................... 60 89 .....937/878-1828
Heath Company................ccccvii. 10 64 ...... 800/253-0570
Herman Electronics ...............c........... 60 . 800/938-4376
L o e oo Al G i o 43 74 ... 817/921-9101
International Components Corp......... 60 90...... 800/645-9154
MCM ElectroniCs........ccocvviiiinns .45 47 ... 800/543-4330
IS IV i ciswminis emieisam s =sidgians® 41 65 ...... 800/531-5953
Mouser Electronics ................. oo 43 67 ...... 800/992-9943
NCA/National Computer Assn......... 49,60 76 ... 800/615-6224
PTS EletironiCS s ma seicass pacasacesaszs 15 69 ...... 800/844-7871
Parts EXpress .......cccooeeiiiiiiiiei 41 68 ...... 800/338-0531
Philips Software Development.......... IFC 117 .....423/475-0393
Philips Service Solutions Group ....... IBC 120 .....800/851-8885
Philips Technical Training ................. 60 ... 423/475-0395
Richard Electronics, Ltd................. .12 77 ...... 800/222-2787
Sams & Company, Howard................ 53 113 .....800/428-7267
S O OO h s iansvin = mi s = a5 Khmi 445 i BC 1.....800/SENCORE
Thomson Consumer Electronics......... 3 12..... 800/336-1900
Vance Baldwin Electronics................. 11 71 ... 800/432-8542

We'd like to see your company listed here too. Call Evelyn Garrison
at 425-557-9611 or Fax her at 425-557-9612 to work out an advertis-

ing program tailored to suit your needs.

What's Your Best Servicing Value?

The magazine that makes money for you —

Electronic Servicing & Technology!

Each month, ES& T brings you how-to
service articles on TVs...VCRs...Computers... CD players... Microwaveovens...
Audio products and more. It's the information you need to do your job everyday. | g
Regular columns and special features from experts will make you more
efficient — and more profitable — in no time. Plus, our monthly
PROFAX, a FREE & page pull-out of popular TV, VCR and computer
schematics, makes ES&T an even greater value.

1-year, (12 issues) $26.95 2-years, (24 issues) $49.95

1-year $36.95 Canada/Mexico 2-years, $69.95 Canada/Mexico
1-year Foreign Air Post, $44.95  2-years Foreign Air Post, $85.95

Electronic Servicing & Technology

76 North Broadway, Hicksville, NY 11801 » Phone: 516-681-2922 « FAX: 516-681-2926
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On-Site Training &
Installation Available!!

Call 1-800-SENCORE
or Details.

;sistant

by Sencore

Net.Pro

You Manage The Entire Process!

Service Assistant Highlights §

Complete Inventory Control
System — Order, review, track

(multiple locations) and cross
reference in real time

Warranty Tracking & Filing
System — From filing to satisfying
the claim, plus electronic filing

Fully Compatible — Windows 95
and Windows NT

Year 2000 Compliant — Is your

current package ready for the
year 2000 dilemma?

Management of Vendor
Relationships — To improve your
bottom line profits

Complete Tracking System —
Gives you instant status reports
on work in progress

Management of Customer
Relationships — Response
time, database marketing &
management

Technician Productivity
Management — Provides total
service tracking of time spent
on every invoice plus daily
productivity

Back Office Features —
Complete w/accounts payable &
receivable for fast answers on
business profitability

Consolidated to work the
way you do and priced right!

Clrcle (113) on Reply Card

SENCORE » 3200 Sencore Drive, Sioux Falls, SD 57107 = Direct: (605)339-0100 « Fax: (605)339-0317 = www.sencore.com



