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Video heads and related circuits

Setting up a test bench
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"If Only I Could..."

Only one instrument
provides

you with everything

you need to analyze
and troubleshoot

cameras
and

camcorders.
So, whether

you're
justgetting

started

or are a seasoned
professional,

the exclusive
digital

analyzing
tests ofthe CVA94

"Video
Tracker"

will

help you better
service

all :ypesofconsumer

camcorders.

it

3200 Sencore
Drive.

Sioux
Falls,

South
Dakota

Direct
(605)

339-0100
Fax (605) 339-0317

Call 1-800-SENCORE

and ask

how the CVA94
will benefit

your

service
center.

We'll show you

what the CVA94
can do for you

andprovide
you with business

building
ideas to help ensure

you

aprofitable
year.

Call 1-800-SENCORE.(736-2673)
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ON THE COVER
Test equipment manufacturers provide
service technicians with modern sophis-
ticated products to make diagnosing
problems in consumer electronics easi-
er, faster and more accurate. But even
the best piece of test equipment needs
some attention now and again to keep it
looking and working like new. (Photo
courtesy of Sencore)
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Editorial

Sharpening and enhancing
servicing skills

This issue of Electronic Servicing &
Technology includes two articles that
are specifically designed to provide
some useful information on the
test/diagnostic process: "Setting up a
test bench," and "Clean up and repair
that test equipment." The point of the
two articles taken together is that the
technician's bench position is the place
where the work is done, and it is that
work that brings in the money to the ser-
vice center. Because of this, attention
should be paid so that the bench posi-
tion is efficient, and that valuable test
equipment is occasionally treated to
some degree of maintenance.

Not discussed in the articles is the im-
portance of the training and skills of the
individual who will be making judg-
ments, and taking corrective actions as
a result of his interpretation of the read-
ings that the test instruments give him:
the technician.

Of course, we all recognize that the
best test equipment is useless without a
human mind to determine what points
in the circuits of the product should be
probed, and to interpret the data that the
instruments display. But do we some-
times forget that information in that
mind can decay over time, just as the
circuits in the test instrument. And just
as important, advances in the technolo-
gy in the test equipment calls for
advances in the skill of the technician
using it.

Honing the skills
Some of the most successful service

centers involved in consumer electron-
ics servicing do in fact appreciate the
importance of keeping the mind of the
technician as sharp as the technology
embodied in the latest test equipment,
but it's easy to become complacent and

to forget that the skills and knowledge
of the best technicians were hard won
and need to be constantly honed.

There are a number of ways to keep
those technical skills up to date. Test
equipment manufacturers offer techni-
cal training in places across the country.
Many of these manufacturers also offer
books, pamphlets and video tapes with
detailed instructions on understanding
and using their test equipment.

Many technical book publishers
offer books that describe in detail some
of the new technology offered in the lat-
est test equipment and provide instruc-
tions and suggestions on getting the
most out of them.

Conventions offer skills
building opportunities

Some associations also provide train-
ing seminars that help service managers
and technicians hone their skills. Two
groups will be holding meetings at
which technical training will be offered
to interested parties.

In July, the Electronics Technicians
Association, International (ETA) will
hold its 1995 conference in Philadelphia
July 20, 21 and 22. The location of this
event, called "Building America's
Concourse - East," is the Philadelphia
Wireless Technical School, 1533 Pine
Street, in Philadelphia. Headquarters
hotel for the event is the Holiday Inn
Midtown at 13th and Walnut.

Several classes that will provide col-
lege credit to participants are a Satellite,
Antenna and MATV (SAM) school,
Business Management School (BMS),
and Electronics Technician (ET)
Classes. Anyone interested may receive
more detailed information by calling
317-653-4301, or by faxing an infor-
mation request to 317- 653-8262,

or write to ETA, 602 N. Jackson,
Greencastle, IN 46135.

The National Electronics Service
Dealers Association and the Interna-
tional Society of Certified Electronics
Technicians (NESDA/ISCET) will hold
their annual convention, the National
Professional Electronics Convention
and Trade Show, at the Hyatt Regency,
Crystal City, Arlington, VA, from July
31 through August 5, 1995.

The events that will take place in con-
junction with this conference are man-
agement seminars, technical seminars,
dealer/manufacturer meetings, an in-
structors conference and more.

For further information on NPEC, call
817-921-9061, or fax at 817-921-3741,
or write to NPEC, 2708 W. Berry St.,
Fort Worth, TX 76109.

You will be welcome

Some readers who are not members
of one of these groups have expressed
the concern that they might not be wel-
come at one of these meetings. Both of
these groups have made it very clear that
they welcome anyone associated in any
way with electronics servicing to attend
these events.

I have personally attended many of
the conventions of these organizations
and have found the members to be
uncommonly friendly, outgoing and
welcoming to anyone who cares to asso-
ciate with them. So if you're looking for
a way to sharpen up some of your skills,
and you're going to be in the Middle
Atlantic region this summer, it would be
to your advantage to take in one or both
of these events.
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Measure It All!
The DNIMACR Meter/

Frequency Counter. All in One.
Troubleshoot down to the
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marked parts, test for toler-
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new DM27XT is not only a full -
function DIVM, but also
includes conplete inductance,
capacitance and frequency
measurement capabilities.

 Wide LCR range:
10 S2 to 2000M12
10 pF to MOO pF
100 pH to 20 H

 Autoranging frequency
meter 10 Hz to 20 MHz

 Ac and dc current to 20 A

 Logic test diode test, max
reading hold, continuity
beeper, input warning
beeper, fused input
protection, battery saver

Consolidate your test bench
one meter that does it all -
Wavetek's high -performing,
full -function XT Series DMM.
It's all in one compact, rugged,
field -ready package with a big
0.7 -inch, 31/2 -digit display.
Insulated probes and alligator
clip leads are included, and
there is a huge selection of
accessories, ncluding current,
rf and liV pubes, temperature
converters, holsters, and cases.
Ask for Wavaek DMMs. They're
the meters to pick when you
have things to fix.
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Other XT times DMMs from $89.95

U.S.A.: (619)279-2200
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Asia Pacific:(852)865-1903
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News
CQ Publications featured in GEnie

electronic magazine.
CQ Communications, Inc. is in the

"Vendor Spotlight" in the premiere issue
of the GEnie Radio & Electronics Round-
table's online magazine. All of CQ's mag-
azines are featured, including CQ The Ra-
dio Amateur's Journal, Popular Commu-
nications, Communications Quarterly,
Electronic Servicing & Technology and
MicroComputer Journal.

The online magazine is "downloaded,"
or copied electronically, from GEnie to
the user's home computer and is then
viewed on the computer screen. It is not
designed to be printed on paper. Features
include ham radio news reprinted from
the "ARRL Letter" and a text version of
"Newsline," plus articles and a monthly
"Vendor Spotlight."

Readers accessing the "Vendor Spot-
light" in the premiere issue will see the CQ
logo and a variety of buttons on their
screen. There is one button for each mag-
azine plus one labled "About CQ Commu-
nications, Inc." and another titled "Free
Offer." Selecting any of the magazine but-
tons brings up a screen containing a brief
description of the publication, along with
subscription information. Likewise,
"About CQ Communications" provides an
overview of the company; and the "Free
Offer" button provides details of the auto-
mated system by which GEnie users may
request sample copies of CQ and Popular
Communications.

Responding to the tremendous growth
of online services and their growing pop-
ularity among the readers of its maga-
zines, CQ Communications has estab-
lished feedback areas and other reader
services on GEnie and America Online.
CQ staffers are also active informally on
CompuServe and the Internet.

EIA/CEG endorses legislation
ensuring consumer electronic

products competition
The Electronic Industries Association/

Consumer Electronics Group's (EIA
CEG) Board of Directors endorsed the
passage of federal legislation to ensure
competitive availability of consumer
electronics products. In order to avoid a
'90's version of the black phone in every
home, steps must be taken now which will

let consumers purchase their home equip-
ment from the vendor of their choice.
With this goal in mind, Rep. Thomas J
Bliley (R -VA and Chairman of the
House's Commerce Committee) and Rep
Edward J. Markey (D- MA) introduced
HR1275 on March 16, 1995, which
directs the Federal Communications
Commission (FCC) to adopt regulations
that assure the competitive availability of
converter boxes, interactive communica-
tions devices and other consumer premis-
es equipment from manufacturers, retail-
ers and other vendors not affiliated with
any telecommunications system operator.

"With proprietary equipment from net-
work and service providers controlling
access to telecommunications networks,
consumers would not have the options
available to them which now can be found
in the telecommunications marketplace,"
said Gary J. Shapiro, group vice president
of ETA's Consumer Electronics Group.
"Competitive availability of consumer
electronics products will allow 'plug and
play' by consumers wishing to access the
grand array of new communications,
information and entertainment services to
be delivered over the developing infor-
mation highway."

"For years, consumers could not choose
their own telephones," added Shapiro.
"Once the Bell monopoly on telephones
was lifted, manufacturers entered the mar-
ket and gave us higher quality, more fea-
ture -rich and more affordable telephones
and telephone -related products such as fax
machines, answering machines and com-
puter accessories. This same type of mo-
nopoly could be propagated in the cable,
satellite, fiber optic and other industries
which will make up parts of the growing
National Information Infrastructure (NII)."

A competitive retail market for access
devices will mean new features, better
quality and lower prices for consumers.
With hardware built into products or
available separately in boxes at retail,
capital would be freed for the service pro-
vider to invest in extending and improv-
ing service networks and programming.
Once legislative language similar to HR -
1275 is adopted, consumer electronics
manufacturers will be able to drive tech-
nological innovations and spur develop-
ment of new products and features.

EIA is the 71 -year -old trade association
representing the electronics industry.
ETA's Consumer Electronics Group rep-
resents U. S. manufacturers of products
such as audio, video, home office and
home automation products, mobile elec-
tronics, multimedia and accessories.

Public awareness of RBDS increasing
Public awareness of the Radio Broad-

cast Data System has grown from 10 per-
cent of adult consumers to 16 percent in
the last 12 months, according to a survey
commissioned by the Electronic Indus-
tries Association's Consumer Electronics
Group (EIA/CEG). When asked if they
would like to own RBDS audio equip-
ment, 20 percent said they were very
interested, compared with 18 percent in
1994. Of those expressing interest in
owning RBDS, 22 percent said they
would like to purchase it as an option on
a new car. Twenty percent would like to
own it as part of their home systems.

"Clearly, more consumers are becom-
ing aware of RBDS and its benefits," said
Gary Shapiro, group vice president of
E1A's Consumer Electronics Group. "As
awareness increases, interest in RBDS
features, and in ownership increases.
They remember what they've seen and
read, and the result is that RBDS popu-
larity is on the upswing."

Overall consumer interest in specific
RBDS features also rose from a previous
survey. According to the survey, what the
RBDS features respondents want most
are station call letters, station format and
advertising to be displayed on their equip-
ment. Some RBDS features saw large
increases in interest, including station call
letter and format display, as well as built-
in messaging and paging.

Local stations are first in U.S. to
participate in EIA campaign

The Electronic Industries Association's
Consumer Electronics Group (EIA/ CEG)
announces that Philadelphia stations
WUSL, WIOQ, WWDB, WMGK and
WXTU have agreed to broadcast RBDS as
part of a national campaign to equip 500
FM radio stations with RBDS. All the sta-
tions are expected to begin broadcasts by
May 15. The addition of these stations
using RBDS would bring to 14 the total

4 Electronic Servicing & Technology June 1995



number of RBDS stations serving the
Philadelphia metro area. In addition, a
number of additional Philadelphia FM
radio stations are expected to jump on this
bandwagon.

"It's important to be announcing these
developments the day we publicly kick
off the RBDS campaign," said Gary J.
Shapiro, group vice president of EIA/
CEG. "We're serious about popularizing
RBDS and making it available to the pub-
lic, and this is the best way to prove it."

Of the five stations committed to add-
ing RBDS systems to date, WUSL, on fre-
quency 98.9, plays urban contemporary,
and WIOQ, located at 102.1, plays urban
contemporary music. WWDB, at 96.5 on
the dial, is Philadelphia's most popular
talk station and WMGK, 102.9, plays
'70s oldies and WXRU, at 92.5, is a coun-
try music station. Currently stations
WPLY, WFLN, WHYY, WMMR, WRII
and WXPN broadcast RBDS.

Combined, the five stations have 23.5
percent marketshare of the Philadelphia
radio audience, based on Aribtron fig-
ures. These stations, with the six that pre-
viously added RBDS, will raise RBDS
broadcast market penetration in Phila-
delphia to 36.3 percent.

"In exchange for the equipment pro-
vided by the EIA, the stations will air ads
or announcements to educate listeners
about RBDS and promote the use of
RBDS radios," said Shapiro. The ads will
air once the RBDS systems are up and
running at the stations. RBDS is an excit-
ing and important new technology not
only for consumers but for FM broad-
casters as well. RBDS allows for a con-
ventional FM radio broadcast to carry
digital data "piggy- back" on an inaudi-
ble subcarrier. These computer style bits
and bytes of information offer a vast
potential of practical benefits for both lis-
teners and broadcasters.

EIA to enter 25 largest markets
introducing RBDS technology

After launching a national program in
Philadelphia to equip 500 FM radio sta-
tions in the nation's 25 largest metropol-
itan areas with the Radio Broadcast Data
System (RBDS), the Electronic Indus-
tries Association's Consumer Electronics
Group (EIA/CEG) announced that it

(Continued on page 69)
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Now there is a fast, safe, effective
way to give contaminants the
brush-off. The new BrushCleanTM
System combines powerful
solvents with the gentle scrubbing
action of a brush. Use three ways:
spot clean economically with the
brush, flush under SMDs with the
extension tube, or clean large
areas with the spray nozzle.
Three powerful tools - one
con venie

Now available.
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CFC Free Flux -Off 2000
Cleaning system quickly and
completely removes R, RMA,
RA and synthetic flux.

Flux-Ofr II
Proprietary alcohol blend
cleaning system removes
water soluble and all other
fluxes quickly.

CFC Free Electro-Wash® moo
Fast drying one step cleaning
and degreasing system safe
for most plastics.

Pow-R-WashTM
Highly effective nonflammable
precision cleaning system safe
for use on metals and most
plastics,

The BrushClean System features the
new All -Way Spray Valve that sprays
in anydirection, even upside down!

Chemtronics®(
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Company
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Street Address

CI YES! Please send my FREE copy of ChemFacts-
a comprehensive guide for selecting the right cleaning products
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Troubleshooting video head
problems
By Jurgen Ewert

All home video recording systems made
today function the same way, and the ba-
sic signal flow of these systems is very
similar. During the recording process, the
luminance and the sync signals are con-
verted into an FM signal. It is not practi-
cal to record the video signal, with its fre-
quency bandwidth that ranges from 60Hz
to 4.2MHz, directly on magnetic tape.
The color signal is separated from the
video signal, and converted down to a fre-
quency band below the FM signal and
then it is superimposed on the FM signal.
Figure 1 shows the spectrum of the re-
cording signals in a video recorder.

Recording the video signal

A basic block diagram of the video sig-
nal flow in a VCR is shown in Figure 2.
The video signal is fed into the recording
section, where it is split into luminance
and chrominance components. To avoid
interference between the luminance sig-
nal and the FM recording signal, the band-
width of the luminance signal is limited
to about 3MHz and the carrier frequency
for the FM is placed above the luminance
frequencies. Since the highest frequency
of the luminance signal after the low pass
filter (Y -LP) is about 3MHz, there is no
color signal left in this signal. Then, the
luminance signal is put through a pre -
emphasis circuit (PEEM) and a white lim-
iter. The pre -emphasis enhances the high-
er frequencies of the luminance signal to
provide a better overall signal-to-noise
ratio. The white limiter (WH-L) limits
(clips) the amplitude of the luminance
signal to avoid overloading of the fre-
quency modulator (FM -M).

The chrominance signal is separated in
a bandpass or a comb filter (C -BP) and
downconverted (C -C) into the color un-
der signal. A low pass filter (C -LP) re-
moves unwanted frequencies from the
converted signal. Both signals are mixed
back together and fed through the record-

Ewert is an independent consumer electronics servicing
technician.

FREQUENCY RANGE OF Y - FM - AND FU - SIGNAL
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SIGNAL

629KHZ

FREQUENCY DEVIATION
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TIME

T

4.4MHZ

LUMINANCE SIGNAL

FREQUENCY

F

Figure 1. Spectrum of the recording signal

ing amp, record/playback switch (R/P
SW) and the rotating transformer into the
video heads.

The FM signal operates for the color
under signal the way the bias signal does
in magnetic audio recorders. This is bene-
ficial because of the quadrature modula-
tion that is used for the chrominance com-
ponent. This type of modulation makes it
necessary to record the amplitude values
of the color signal. To avoid visible inter-
ference caused by the color under signal,
its frequencies were carefully chosen.
The amplitude of the color under compo-
nent that is added to the FM signal is only
about 10% of the total amplitude.

Playback of the video signal

In playback mode, the mixture of the
luminance, FM, and color under signals

passes from the video heads via the rotat-
ing transformer and record/playback
switch into the inputs of the head amps.
There is one head amp for each head (HA -
A and HA -B). The head switch (H -SW)
connects the head amp output of the head
that is in contact with the tape to the play-
back circuits. A high pass filter, (L -HP)
filters out the luminance FM signal.

Drop outs in the playback signal are
replaced by a stored replacement signal
in a dropout compensator (DOC) to pre-
vent noise getting into the playback pic-
ture. The frequency demodulator (FM -D)
demodulates the FM signal. The original
luminance signal is present at the output
of the de -emphasis circuit.

The color under signal is separated
from the FM signal in a low pass filter
(CULP). Then it is converted back to the
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C - LP
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RECORD

LUM

- MIX

CHROM

- - -Ow VIDEO
OUTPUT

41111 VIDEO
INPUT

Figure 2. Video block diagram

original frequency hand (C-UC). The
chrominance signal passes through a
band pass filter, (C -BP) into a mixer
where it is combined with the luminance

signal into a complete color video signal.
Home video recorders use two video

heads on a rotating drum to record, and
playback the mix of luminance FM and

color under signal. The advantage of two
head systems is the possibility of simpler
tape loading mechanisms. In some VCRs,
four video heads are used to provide opti-

VCR REPAIR? A BETTER WAY!
Do BETTER and FASTER Repairs with the problem solving ability of the FOUR different
TENTEL gauges...
MECHANICAL PROBLEMS account for most VCR problems;
TAPE EATING, EDGE DAMAGE, and VIDEO signal problems.

TENTEL offers the WORLD's MOST Powerful, Universal, easy to
use TEST equipment fortape tension, guide height, torques, video
head wear, spindle height, and other critical measi. rements.

If you've already invested money in scopes and other electronic test
equipment, but you're still just guessing for the many critical me- -
chanical tests and set-ups (the majority of VCR problems), havn't yoj SII;11
struggled long enough! Our 100% Money back guarantee assures
that you will be ecstatic with these instruments. TENTEL also offers
a complete VIDEO TRAINING PROGRAM, showing machine standards, tolerances, and measur-
ing methods for 28 different mechanical tests. Call NOW for more information....4.)°ENTEL8 4475 GOLDEN FOOTHILL PKWY.

EL DORADO HILLS, CA 95762 800-538-6894 / 916-939-4005
24 hour FAX line: (9161939-4114
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SWEEPSTAKES
Win A VC93 All Format VCR Analyzer!

 Isolate video from
servo defects!

 Pinpoint capstan
and cylinder
servo defects!

 Eliminate the guess-
work associated with
replacing video or audio
Hi-Fi heads; before you
order the new heads!

 Troubleshoot all VCR formats with the
same procedures and confidence every time!

ZZ'

To win the VC93, simply respond through the reader service# at
the bottom of this ad. We'll enter your name for the Aug. 31, 1995

drawing and send you more information on the VC93.
No purchase necessary. Void where prohibi

Frustrated With Servicing The Tough Dog

VCRs and Camcorders?

Sencore can help . . .all you have to do is call!

3200 Sencore Drive, Sioux Falls, SD 57107 1-too-SENCORE (736-2673)
Direct: (605) 339-0100 Fax: (605) 339-0317

Figure 3. Head drum with four video heads

mal conditions for the different tape
speeds. (Figure 3)

Troubleshooting N ideo head

related problems

The video heads, and the tape -head
system, are the weakest parts of the video
signal path. The video heads in a VCR are
subject to wear and tear because the rela-
tive velocity between tape and heads is
quite high.

To get a good transfer of the magnetic
field between the tape and the heads, the
tape -head contact needs to be very close.
The gap of the video heads is accurately
designed for the frequencies that are used
in the specific video recording system.

The playback signal that is generated
by the video heads is in the microvolt
range. If the head gap changes greatly
because of head wear, the amplitude of
the playback signal will be much less. If
the amplitude of the playback signal is
low, the FM demodulator at the end of the
playback circuitry will put out noise.

Video head and tape -head contact re-
lated problems always appear in the play-
back picture as snow; that is the noise pro-
duced by the head amplifier and the FM
demodulator. So if there is no picture and
no noise the problem is not the heads. This
does not apply to VCRs with video mute

Circle (38) on Reply Card
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circuits. These circuits, often found in
VCRs with on screen display (OSD), usu-
ally place a blue screen on the TV picture
tube if the playback signal is missing or
noisy.

Clean the heads first
Before checking the playback signal at

the output of the head amplifier, it is usu-
ally a good approach to clean the video
heads. This work should be done careful-
ly because it is easy to break the tip of a
video head. The heads are made out of
ferrite (a ceramic material) and the tips of
the heads are very thin.

It is very important never to move the
cleaning tool in a vertical direction. To
avoid any vertical movement between
cleaning tool and head tip it is best to push
and hold a lint -free chamois, dampened
with alcohol or a cleaning fluid, to the up-
per drum assembly. Then, rotate the upper
drum by hand so that the heads touch the
chamois. I have used a number of differ-
ent cleaning tools and had very good re-
sults with the one shown in Figure 4. After
cleaning the heads it is important to clean
the capstan, pinch roller, and the other
parts of the tape path.

The use of cleaning tapes is often not
enough. These tapes are good for a clean-
ing at the VCR user's home. VCRs with
automatic head cleaning provide a simi-
lar cleaning action after each stop of the
tape. In 90 to 95 percent of all cases, clean-
ing the heads solves the problem. It does
not take much grime to block the flow of
the magnetic field to the heads. If the
problem is not solved after the first clean-
ing, perform the head -cleaning procedure
again. It happened to me a few times, that

Figure 4. Cleaning the video heads

VIDEO TRACK WIDTH
AZIMUTH
HEAD DRUM DIAMETER
RELATIVE HEAD/TAPE VELOCITY
TAPE SPEED
SP
LP
EP
ROTATION OF HEAD DRUM
FM DEVIATION
COLOR UNDER CARRIER

58 tim
+/- 6 deg
62 mm
5.8 m/s

1-5/16ips (33.35 mm/s)
21/32 ips (16.67 mm/s)
7/16 ips (11.12 mm/s)
30rps
3.4MHz to 4.4 Mhz

629kHz

Table 1. Tedinical data for the VHS system (NTSC)

the dirt on the heads was so sticky that I
needed to clean the heads twice. Some-
times you can see a little improvement in
the picture after each cleaning.

If cleaning does not solve the problem
If you have carefully cleaned the heads

and there is still noise in the picture, then
the problem could be caused by the video
heads or the tape path. Usually, you can
determine whether the cause is the tape
path or a head related problem by watch-
ing the picture on the screen. If the pic-
ture shows horizontal stripes with noise,
check the tape path for problems. Hori-
zontal noise stripes occur if the heads can-
not scan the whole video track.

Sometimes the heads cross a few tracks
or just get out of the track. Check the
tracking control first. Some people forget
to reset the tracking control after watch-
ing a bad rental tape. If the tracking con-
trol knob is set to the center position,
watch how the tape runs through the ma-
chine. Sometimes, the guide posts are

loose or the tape slips through pinch roller
and capstan. It is very important to try
playing several different tapes when trou-
bleshooting these problems.

A bad video cassette can cause these
symptoms. If there is something wrong
with the heads, the picture shows noise
from top to the bottom. In most cases, the
picture is still visible but there is a haze
of snow (Figure 5). If you see a picture
like this, put the probe of the oscilloscope
on the output of the head amps (TP1 in
Figure 2). You will probably see an image
like the one shown in Figure 6.

Connect one channel of the oscillo-
scope to the 30Hz head -switching signal
to synchronize the oscilloscope. This way
you will get a steady image on the screen
of your oscilloscope. Typically, all the
heads in a VCR do not wear out at exact-
ly at the same time. So one of the head
signals is mostly still present. It is not pos-
sible to check the head signals directly at
the heads with the test equipment avail-
able in an average service center. There -

Figure 5. Playback picture with one bad video head

June 1995 Electronic Servicing & Technology



566 aunp Aboioutoai 6uppues oiuoaloal3 0

sisod do-aNe) pue Aiddns to luemsnrpe
dr-limo) Jelle - wrap meu ylinn (c13) Indino dwe peak og ain6!A

leu6is isaq 101
palsn!pe 6uppeThwnip mau llinn (d3) lndlno dwe peak qg ain6U

uoipsod Jawao Lit
wawisnfpe ampeil-wrup mau qi!mt (ds)Indino dwe peak eg airiBu

K see 01 CI .,"11

8.2)131011

*MO

214L1 '6S V7/I
se061111 to

0441u d3 -In!!

ANSVO Inv

wnip mau ql!m (ds)indino dwe peak 'L am6!A

(pooh speau qloq) d3 ui pubis dwe peak .qg ain6!d

(Peal -I peq) dS ui leuEqs lndlno dwe peed eg ainBIA



fore, it is not easy to find out if the heads
are bad, or if the trouble spot is the rotat-
ing transformer, the head amplifier or just
a bad connection.

Narrowing down the problem
Before you order a new head drum you

can perform a few tests to narrow the
problem down.

Check the inductance of the video
heads using an inexpensive head testers.
The inductance of a video head decreas-
es if the head wears out, because the head
gap gets wider. It is necessary to know the
inductance of the good head for this test
to be able to tell if the inductance is cor-
rect or if it is too low.

Test the head amplifier by running the
VCR in playback mode with no tape (use
a test jig), and feed a 3.5MHz, 50pV sig-
nal into the inputs. You will see a signal
at the output if the head amp is in good
working condition.

Feed a 3.5MHz, 20mV signal into the
rotating transformer at the head connec-
tions and check the signal at the trans-
former output (head amp input) with an
oscilloscope. The signal at the output of
the transformer should be more than at the
input. In most cases you will see a step up
ratio of about 1:2.

Use a head protrusion gauge to phys-
ically measure the amount of the head
actually remaining.

If available, use special test equipment
for testing the heads, head amps and rotat-
ing transformer. These test sets provide
an FM signal to substitute the head signal
and you can inject the signals stage after
stage to locate the faulty part of this sec-
tion in a VCR. If your business is doing
well and grows, it might be worth look-
ing at one of these VCR testers to speed
up repairs and increase efficiency.

Some real world head problems
My customer complained that his Pan-

asonic VCR, Model PV -4760, showed a
noisy playback picture when he tried to
play tapes recorded on other VCRs. The
tracking adjustment did not make a dif-
ference in the picture.

When I checked the VCR I played
tapes at different speeds. Playing back a
tape in standard play (SP) caused a noisy
picture (Figure 5). When I played a tape
in extended play (EP) the picture was fine.
So my customer obviously recorded all

his own tapes at the slowest speed. Rental
tapes come only in SP.

This VCR was a four -head machine.
Evidently there was something wrong
with the SP signal path or the SP heads. I
cleaned the video heads carefully but the
problem remained.

Because there was noise in the picture,
I checked the head amp output with the
oscilloscope. The results for playback in
SP and EP are shown in Figures 6a and
6b. I suspected one of the SP heads, but
to make sure that there was nothing else
wrong I checked the rotating transformer
and the head amps. Both were good.

I checked the inductance of the heads
using an LCR meter. At two heads I mea-
sured 3.8pH and 3.7pH but the other pair
showed only 2.7pH and 1.9pH. This was
a strong indication that one pair of the
heads was worn out.

When I received the new head drum, I
checked the inductance of all four heads
and measured from 3.7pH to 4.0pH on all
of them. After replacing the head drum, I
checked the signal at the head amp out-
put. In SP mode, the output signal looked
perfect (Figure 7). The signal at the slow
speed (EP) did not look too good (Figure
8a). It improved after I adjusted the track-

ing control (Figure 8b).
Something was not right with the tape

path. After a little touch up adjustment of
the supply and take-up posts the signal
looked fine (Figure 8c) and the VCR
worked like new.

An unusual video head repair
I encountered a difficult problem on

another VCR that had a bad video head.
I was unable to remove the upper drum.
I tried to pull very hard but it wouldn't
come loose. Then I used my Swiss Army
knife to try to pry apart the gap between
lower and upper drum - nothing moved.

I remembered the old days when I
worked on my own car, a real `Trabant'.
If I took the engine apart, it was neces-
sary to heat up some parts to expand the
diameter of the part in order to slide it off.
It occurred to me that the same principle
might apply in this case, so I plugged my
two soldering irons in and stuck the sol-
der tips into the holes of the upper drum
as shown in Figure 9. After approximate-
ly a minute I was able to slide the upper
drum off. (Figure 10)

One of the heads on this drum was bad
so I ordered a new one. The new drum
would not slide onto the rotating trans -

VHS Repair Made Easy.
Learn how to locate and solve VHS repair

dilemmcs wiih the latest Sony training
tape release. This tape is loaded

with practical ways to locate and
solve VHS repair problems

using Sony's VHS II chassis.
Operation, typical problems,

and troubleshooting are
discussed to give you a fast and
easy approach to VHS servicing.

7--1 YES, please send me VHS Troubleshooting IT-VHSTROU -9) in VHS for $55.00
including shipping & handling. Please include applicable sales tax.

Please send me more information about Sony's videotape library.

Please charge my purchase to:

Mastercard -Visa- Discover
Cord # Exp Date__
Signature
Phone #

Name
Company
Street
City State Zip Code_
Sorry, no C.C.D.'s. Allow two weeks for delivery.
Pro, and availability subject to change.

Or Make check or money order
payable to Sony Service
Company and mail completed
form to:

Sony National Parts Center
ATTN: Publications Dept.
P.O. Box 20407
Kansas City, MO 64195-0407

SONY
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hmPartsFXpreSS
Parts
Express is

proud to
announce that

we now stock the
NTE line of replace-

ment semiconductors.
NTE has been

supplying the electronics
industry with top notch replacement parts
for over 15 years. All NTE
products meet or exceed
industry specifications and
offer an exclusive 2 year
manufacturer warranty.
We also offer a complete
line of parts for the service repair
industry. Test equipment, loudspeakers,
video and audio heads, magnetrons,

belts, idler assemblies,
tools, soldering equip-
ment, just to name some
of the 12,000 items we
stock. Ask about our new
dealer program for
resellers. Call toll free for
a copy of our FREE 212

,12.111 page catalog. Source
Code: ESM

W,1 :i39:43'

CALL TOLL FREE

1-800-338-0531
Pads Express 340 E F,rst St. Dayton, Ohio 45402-1257

Phone. 513-222-0173 Fax: 513-222-4644
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The
Professional

Electronics
Technicians
Association

(A not -for-profit association of technicians)

INVITES YOU
July 20-21-22
in Philadelphia

High -Tech Demonstrations
of ultra -modern communications technology

by Martin Marietta; Bell Atlantic; Jones
Interactive and Databank Technical

PLUS
Your opportunity to attend a C.E.T. Prep

Class
Dave Sullivan's PC Service Seminar

SAM School
Business Management Classes for

small electronics service dealers

It's taking place at:
Philadelphia Wireless Technical Institute

1533 Pine St
Philadelphia, Pa

(You are invited)

317-653 4301
602 N Jackson

Greencastle, In 46135

Figure 9. Applying heat to the upper drum with two solder irons

former. I had to heat it up with the solder
irons to expand it a Lille. The manufac-
turer of this VCR probably had a toler-
ance problem. After replacing the head
drum this VCR worked fine, and the heat
did no damage to the machine.

Troubleshooting and replacing video
heads is generally a straightforward job,
but it is a good idea to check everything
around the head drum first in order to
avoid the unnecessary replacement of an
expensive part.

Figure 10. Rotating transformer (upper drum removed)
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Test Equipment Update

Clean up and repair that test
equipment
By Homer L. Davidson

Test equipment can malfunction, just as
TV sets do. As with any electronics equip-
ment that is used day in and out, with con-
stant wear and tear, your favorite test in-
strument dies a slow death. When that
happens, you set it aside and get by anoth-
er day with a different test instrument that
has damaged test leads (Figure I ).

No matter how careful the technician
is with critical test equipment, accidents
happen; a DMM may get pulled off the
bench and land on the floor, suffering
damage. During service procedures, the
test instrument probe may accidentally
touch high voltage circuits, damaging the
internal circuits of the test instrument.
Some mornings you are not quite awake,
you make some tests, carelessly, and the
test instrument goes up in smoke.

Using slow time

The technician must occasionally make
test instrument repairs or send them back
to the factory for service. Before tearing
into a complicated instrument, you should
have the correct schematic. Literature and
schematic diagrams are included with
most test instruments.

All test instrument service manuals
should be stored in a separate file, to be
used when needed. Besides operational
instructions, a schematic, with part lists
may be included. Why not place those test
instruments back on the job by servicing
them yourself? Since you are busy most
of the time trying to make a buck to pay
the overhead and bills, just take an hour
out of each month for test instrument re-
pair. When business slows up on a rainy
day, or when you're snowed in, take a few
minutes to line up, send in, or repair those
crippled tests instruments.

The quick fix
It takes only a few minutes for simple

DaV idson is a TV servicing consuliani for ES&T

Figure 1. Taking voltage measurements every
probes and plugs.

test equipment maintenance. Typical
fixes for a test instrument that ceases to
operate includes the replacement of weak
batteries or fuses. Sometimes the manu-
facturer will provide a spare fuse within

day adds up to broken, bent or worn multimeter

the instrument, near the fuse clip, or as
part of the service package.

If you check your own fuse stock, you
will find that these small fuses are of dif-
ferent values than those that you typical -

Figure 2. Test probes and plugs can easily be replaced with components found at local
electronic dealers.
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Figure 3. Test instruments can be sent back to the manufacturer or service depot for factory
repairs.

Figure 4. Most resistors, capacitors and diodes in the DMM can be replaced, but make sure
that they're of the right type and value. Parts such as meter movements, switches, etc., will have
to be ordered from the manufacturer, or an authorized distributor.

ly have on hand. These small fuses may
have a rating of 0.5A at 250V, for exam-
ple. It might be a good idea to obtain an
extra fuse and store it with the schematic
diagram for the instrument. Now, the next
time the fuse blows in that instrument,
you can replace it.

Test leads, probes and plugs can be re-
paired temporarily with parts found at
most local electronics wholesalers, or an
electronics store (Figure 2). Damaged test
leads can be replaced with standard flex-
ible test lead cable. In many cases it's best
to replace test instrument leads and probes
with replacements from the manufactur-
er, or with a universal replacement.

In an emergency, you may be able to

temporarily replace the probes, tips and
plugs locally, until a complete test probe
set is obtainable. Make sure that the lead
connector fits correctly down inside the
meter plug to prevent bare tips and shock
hazards. Never use test leads that have
frayed or broken insulation.

It's usually no problem to replace bat-
teries in test equipment, as batteries gen-
erally found in portable testers are the
standard 9V transistor battery, or 1.5V
AA types. These batteries are found in
almost any store. Some test instruments
have a "LOW BATT" indicator, while
others have a battery test switch, which
makes it easier to know when it's time to
replace the battery. More generally, when

the numbers on the LCD meter display
become dim, replace the batteries.

Warranty repair/replacement
If the test instrument is still in warran-

ty, send or take the defective test instru-
ment back to the dealer, test instrument
manufacturer, or factory -authorized ser-
vice center. Never take the instrument
apart during the warranty period. Most
manufacturers will not honor the warran-
ty of a new piece of test equipment that
has been tampered with. These electron-
ic wholesalers or parts depots generally
will replace the defective test instrument
in the warranty period.

Critical components
Critical test instrument replacement

parts can be obtained from the manufac-
turer or at factory authorized service cen-
ters. Sometimes the names, addresses and
toll -free telephone numbers of these ser-
vice depots are listed in the service liter-
ature. Components that have tight toler-
ances; such as one percent or five percent
tolerance trimmer capacitors or crystals,
one percent resistors, integrated circuits,
and special parts should be obtained from
the manufacturer outlets. These same
components are stocked by test instru-
ments service depots.

Of course, standard 10 percent and 20
percent capacitors, resistors, and diodes
can be taken from the stock room. Filter
capacitors and large wattage resistors can
be found at local electronic stores. Many
test instrument manufacturers have their
own equipment repair centers (Figure 3).
Check with your local distributor or the
distributor where you purchased the test
instrument to find out where to send it for
factory repairs.

Try to get an estimate, if possible. You
may find that the manufacturer has estab-
lished a fixed price for repairing a certain
test instrument. This may be the best road
to take in order to get the test instrument
back into working condition. In many
cases the unit comes back looking like a
new instrument. If the test instrument
manufacturer is out of the business, try to
repair it yourself.

High voltage warnings
Be extremely careful when using a

DMM or VOM that has FET (field-effect
transistor) circuitry to take voltage mea-
surements in a TV set. Keep in mind that
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Figure 5. Most simple low -voltage power supplies can be serviced by the technician, witnout any difficulties.
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-120V

Opp 1.8V
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.110+
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Figure 6. An oscilloscope power supply contains several deferent voltage sources with transistor. zerer diode and IC regulators.

there is always the possibility of danger-
ous voltage being present in any piece of
electrical or electronic equipment.

Meter damage may be caused by care-
lessness or accidents. Always use ex-
treme caution when making voltage mea-
surements in high voltage circuits. High

voltage may appear in unexpected places
if the circuit is defective. Think before
you probe. Many test instruments are
damaged when a clip or probe slips from
the point that is being measured and falls
down into an area where there is higher
voltage than the instrument was designed

to measure. If you have to monitor criti-
cal voltages or signals in an area where a
slip could spell disaster, solder a piece of
hookup wire to the PC wiring and clip the
test lead to the wire.

Never use a DMM or VOM to measure
high voltage in a TV set or a microwave

June 1995 Electronic Servicing & Technology 15



Figure 7. A pre-set low -voltage power supply may contain op -amp and transistor regulation.

oven. Although some meters will mea-
sure up to 300V, keep the probe out of
high voltage areas. The meter could be
destroyed instantaneously. Protect your-
self by not standing on damp floors when
taking voltage measurements. Keep away
from metal work tables, water or gas
pipes, metal posts, and electrical conduit.
Accidental contact between grounded
objects and high voltage can be hazardous
to your health.

When taking voltage measurements in
a TV set, use only one hand. Keep the
other hand and your body away from the
TV chassis. Even if you only receive a
minor shock, which in itself might not be
dangerous, your reflex could cause you to
come into contact with a higher voltage,
or damage other test equipment or prod-
ucts that may be nearby. Always connect
the product being tested to the power line
via an isolation transformer.

To repair or not to repair
Critical test instruments, complicated

test equipment, and test instruments that
may need factory calibration, should be
serviced by factory personnel or trained
test equipment factory depots. Do not try
to repair a frequency counter, multifunc-
tion counter, NTSC color generator, or os-
cilloscope without a schematic. When
special components are not available
locally, try to obtain them from the man-

ufacturer or service depot technicians.
Sometimes it pays to send test equipment
in for repair.

VOM and DMM repairs
When the VOM or DMM does not

show any measurements, replace the fuse.
Likewise, when the DMM or LCD dis-
play appears weak and not jet black,
replace the battery. If the meter will not
respond after replacing the fuse, check for
blown or burned resistors. Most of the
small resistors found in the voltage and
resistance measurement circuits are pre-
cision components, and should be re-
placed with exact replacements. Like-
wise, replacements for broken switches,
dials, meters and LCD display should be
obtained from the manufacturer (Figure 4).

Although the meter input circuits are
protected by a fuse, an attempt to mea-
sure a voltage that exceeds the range set-
ting can cause damage to input resistors,
capacitors, diodes, switching and FET
transistors, and op amps in an FET ana-
log multimeter. If an analog meter is dam-
aged, it may be more cost effective to re-
place it rather than to repair it.

Power supply repairs
Test instruments that are connected to

the power line have a low voltage power
supply to convert the line voltage to the

various voltages required by the instru-
ment. Most defective components in the
power supplies can be replaced with stan-
dard components (Figure 5). Special
components that must be obtained from
the manufacturer are meter displays,
power transformers, and replacements for
damaged cabinets. If you wish to improve
the appearance of older test equipment
while you're repairing it, you can touch
up and repair minor cabinet damage with
epoxy and spray paint.

In the case of dual -power supplies, you
may find both positive and negative volt-
age sources. The same applies to adjust-
able or variable power supplies. You may
find separate fixed voltage sources with
a combination variable source. Usually
transistor and IC voltage regulators are
found in fixed voltage sources, while IC
regulators are located in variable or lab-
oratory power supplies.

The low voltage power supply in an
oscilloscope can contain several voltage
sources, +220V, +120V, +8V, +5V, -8V, -
13V, and - 5V. A 6.3Vac source from a
transformer winding supplies heater volt-
age for the CRT. The +120V source has
transistor regulation from a bridge rectifi-
er circuit. A half -wave silicon diode pro-
vides unregulated high voltage (+220V)
to the CRT circuits (Figure 6).

Just as in TV malfunctions, most test
equipment problems are caused by fail -
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Figure 8. A sweep generator may provide sine, triangle, square, TTY, CMOS, pulse, and ramp
waveforms with a sweep time base from 2KHz to 2000KHz.

Figure 9. The dual-tr,ggered scope may be difficut to service since there are many different
circuits and components.

ures in silicon diodes, filter capacitors,
and transistor voltage regulators. The
power supply in a sweep function gener-
ator is likely to have outputs of 15.5V,
positive and negative, because the sweep
circuits usually contain op amps, which
require voltages of both polarities.

The bridge rectifier provides +20V and
-20V to two different transistor regula-
tors. Op -amp components can be found
in both supply sources for a pre- set volt-
age. Zener and IC voltage regulators may
be found in the sweep generator power

sources (Figure 7). Regulated power sup-
plies are easily serviced if the correct
schematic diagram is available.

Function generator circuits
The sweep function generator provides

a number of output waveforms: sine, tri-
angle, square, TTL, CMOS, pulse, ramp,
and asymmetrical sine waves. The sweep
time may be varied from 2KHz to 20-
KHZ. Some generators provide a 10Vpp
load output connecting to a 500 load. The
frequency range can be from 2KHz to 2-

NW

Brighten
Up Your
Test Life.

Using test instruments?
Nothing will brighten your

day more than one of these test
accessories from the all -new
Pomona Catalog:

 30-450MHz monolithic Micro
LC' oscilloscope probes  IC test

clips for MC68360
and X86 devices

 Programmable DIP IC test
adapter  ESD service kits
 DMM test lead kits

You can put a FREE copy
on your shelf today. Just visit
niir Pomona Distributor or

contact:
ITT Pomona Eleztronics.

1500 E. Ninth St.,
Pomona, CA 91766-3835.
Phone: (909) 469-2900.
FAX (909) 629-1=17.

E-01PA

FLUKE

Tektronix

ITT Pomona Electronics
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Figure 10. The CRT in the scope has deflection plates instead of a vertical and horizontal yoke assembly.
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MHz in seven different ranges (Figure 8).
Besides the power supply, the sweep

circuits consist of many diodes, bridge
signal diodes, transistors, and op -amp IC
components. You may find quad op -amps
in many of the circuits. Defective transis-
tors, diodes and op -amps cause most of
the service problems. If you run into a
piece of test equipment whose push -type
function selection switches operate errat-
ically, spray cleaning fluid into them. If
you find that the output waveforms are
unstable, it could be the result of bent
shields or metal grounding pins, or
cracked PC boards, especially if the gen-
erator has been accidentally knocked off
the bench, or otherwise mistreated.

Signal, audio and function generators
can easily be damaged when high voltage
comes in contact with the RF or audio ca-
bles and probes. Besides blowing the line
fuse, damage to the front end or signal
output can result in coupling capacitor
arcover, or damage to the transistor, FET
transistors, or IC's. Erratic operation may
be caused by a broken or dirty trimmer
pot. Suspect poor filtering in the genera-
tor when hum bars are found injected into
the product under test.

The oscilloscope
You may find that the scope is a diffi-

cult instrument to service. Do not attempt
to repair an oscilloscope without a sche-
matic. Today's dual -triggered scope may
have such features as channel 1 (X) input
to attenuator, input amp, 2nd attenuator,

CH I preamp that feeds into a diode gate.
Channel 2 (Y) signal input has attenua-
tor, input amp, 2nd attenuator, CH2 pre -
amp, and feeds into the same diode gate.
The diode gate signal feeds into a verti-
cal amp, delay line, vertical output amp,
and to the vertical deflection plates of the
CRT (Figure 9). The internal trigger input
goes to the trigger generator, sweep delay,
sweep generator, horizontal display, hor-
izontal amp, and on to the horizontal de-
flection plates for the CRT.

Besides these signal stages, Z axis amp,
square wave calibration, focus and inten-
sity control, CHI positive offset and off-
set networks are part of the scope circuits.
Auto focus and high voltage circuits pro-
vide high voltage to the anode button and
the focus grid of the cathode ray tube (Fig-
ure 10). Notice that the scope CRT uses
electrostatic deflection plates rather then
the vertical and horizontal yoke assembly
used in TV sets.

Conclusion
Simple repairs to test equipment, such as

replacing fuses and batteries, and repairing
power supplies, should pose no major
problems for a consumer electronics ser-
vicing technician. Test instruments with
critical circuits and parts should be sent to
the factory for repair. Always secure a
schematic when attempting to service dif-
ficult and complicated circuits. A good
clean up, removal of dust and fingerprints,
and cigarette burns, may make the test
instrument appear new once again.
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Setting up a servicing bench
By the ES&T Staff

The service bench is the heart of the ser-
vice center. It's important, of course, to
have a neat, attractive reception area, effi-
cient offices for the management, and an
adequate facility in general. But every
penny that's brought into the business is
generated by the technicians who service
the customers' equipment. It's of the ut-
most importance that those technicians
have a comfortable, efficient, well-
equipped, well lighted place to work.

The elements of a test bench
At a quick glance, it's not always pos-

sible to appreciate what's needed in an
efficient service bench. There's usually a
lot more there than meets the eye. An
inventory of the elements of a test bench
can be revealing. Following is a list of the
things that make up a test bench. No doubt
most technicians and service managers
could add to this list.

 Surface area for the product, test
equipment, tools, etc.

 Storage: drawers, shelves, bins, etc.
 Tools
 Soldering/desoldering equipment
 Test equipment
 Supplies
 Lighting: general, task and spot
 Power: ac, isolated ac, variable ac/dc

power supply
 ESD (electrostatic discharge)

protection
 Holder for service literature
 Communications
 Forms/writing implements
 Chemicals
 Computer terminal
 Replacement parts/supplies reception

Everything necessary at hand
In general, the service bench should

have everything necessary to get the job
done, and nothing that is not necessary to
get the job done. In other words, if the
technician needs an oscilloscope every
day, or almost every day, the oscilloscope
should be there and available. But if he
needs, say, a function generator once a
month, it should be available nearby, but
shouldn't be cluttering up the work area.

Many of the elements mentioned above

are self explanatory, but let's go into a lit-
tle more detail about some of the critical
elements.

Lighting
This is an area that is frequently ne-

glected. In many service centers the ser-
vice area has dark walls, ceilings, and
floors. In some cases, even the work-
bench, shelves and back panels are dark.
The lighting is provided by a few fluo-
rescent fixtures and an adjustable lamp on
the bench.

By any standards, consumer electronics
servicing constitutes a difficult seeing
task. The components in the product and
printed circuit board traces in modern
products are so tiny as to be almost invis-
ible. The service literature in many cases
has close packed wiring patterns, tiny
component symbols and small print that
makes itdifficult for the technician to read.

Today's service centers should be
equipped with comfortable, non -glare
general lighting to provide adequate illu-
mination. The bench should have not only
at least one good task lamp for close- up
illumination, but also some sort of spot
light, similar to a flashlight, for seeing
into thaw dark tight places.

Power
Many consumer electronics products

these days use a bridge rectifier in the
power supply. This means that at least a
portion of the circuitry is "hot," and if a
line -powered test instrument is used to
test the line -powered product, a short cir-
cuit will occur, and damage will be done.

It could save a great deal of grief to sim-
ply make sure that every bench is supplied
with ac from an isolation transformer, and
to make it a standard practice to plug
products being serviced into the isolated
supply.

ESD (electrostatic discharge)
protection

Almost every consumer electronics
product made today contains large-scale
integrated circuits that are susceptible to
electrostatic discharge damage. If these
devices are handled without the necessary
precautions they may be destroyed or
damaged.

Every service position should provide
as much protection from this type of dam-
age as possible: grounding wrist straps,
static dissipative work surfaces, and sta-
tic protective bags for storage, wherever
possible.

Communications
In a small service center, the idea of

communication for the service bench may
seem obvious; the technician merely has
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to call out to someone nearby. But in larg-
er service centers, the technician at the
bench may be a long way from the office
or the replacement parts/supply area. If a
technician needs to check on the avail-
ability of service literature, certain parts,
or other requirements, it could mean sev-
eral trips a day, causing productivity to
suffer.

Such trips could be minimized by pro-
viding intercom communications at every
bench. The cost of such a system might
be quickly recouped through increases in
productivity. Another method of provid-
ing this communication would be by plac-
ing a computer terminal at every position
that would allow the technician to place
requests via the keyboard.

Parts/materials
Hand in hand with good communica-

tions goes good parts handling. In the
average medium to large service center,
when a technician has isolated a problem
to the component level, he walks to the
parts/supplies area and submits a request
for what he needs. The supply person may
be busy at the time, thus causing delays.
A system such as this can cause a great
deal of wasted time.

In one service center operated by a ma-
jor manufacturer, every service position
has not only a means of communication,
but a pneumatic tube station. Under this
system, once the technician has isolated
the problem, he can order the parts or sup-
plies he requires via the communications
system and have them delivered to him
without ever moving from the bench.

Of course, a system such as this re-
quires a considerable up -front invest-
ment, but the increased efficiency can
more than offset the cost.

Planning is essential
At one time, not so long ago, it was pos-

sible to put together a test bench without
much planning. The climate of today, in
which many products are not only inex-
pensive and therefore marginally ser-
viceable, but they are also complex and
crammed with tiny components connect-
ed together by hair -thin traces, and con-
sumers are increasingly demanding, re-
quires that close attention is paid to every
detail of the service environment.

Careful planning of the test bench so
that everything needed by the technician
is where he needs it when he needs it can
create the efficiency needed to prosper in
these difficult times.
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Recycling electronic devices
By Dale C. Shackelford

Looking for a specific component in a

box of salvaged printed circuit boards is
one of the most miserable tasks that an
electronics servicing technician can face.
If your service center is anything like
mine used to be, salvaged boards and
components are tangled in a jungle of
hook-up wire, where sharp edges and
pointed solder connections seem to stalk
unsuspecting knuckles and fingers.

Once the proper board is found, usual-
ly at the bottom of the pile, the compo-
nent you had envisioned as the cure for
your repair/ modification project is either
missing from the board, broken in half, or
discolored due to excessive heat. For-
tunately, there are cures for this situation,
whereby a service center can save con-
siderable time, money and effort when it
comes to dealing with salvaged parts.

Orderly recycling
Recycling modern electronic devices

requires a little forethought and planning,
but the rewards for salvaging these prod-
ucts will far outweigh the minor incon-
veniences. Many service center owners
have found that hiring a part time work-
er, whose primary responsibility is to strip
salvaged appliances, is extremely prof-
itable, because it reduces the time spent
searching for used components and re-
moving them from circuit boards later.
Doing it this way also saves storage space.
If recycling used electronic devices is in
your future, here are some tips that will
enhance that process.

When parting out a typical television
receiver (for example most technicians
will remove the chassis, tuners, yoke,
speakers and control modules (bright-
ness, color, tint, etc.) as a single unit, leav-
ing all of the subsystems attached to the
main circuit board by their wires. If the
television was operating properly before
it was dismantled, and there is a possibil-
ity that the inner workings of the set will
be installed in a new cabinet, the entire
unit can be placed in a cardboard box, and
stored in a cool, dry area.

The box in which the unit is stored
Shackelford is an independent consumer electronics
technician

Figure 1. When salvaging a tuner trom a scrapped TV set. remove the tuner from the mounting
bracket to save storage space.

should be clearly marked as containing a
complete(and operating)unit, and should
list the chassis brand and type (i.e.: Mag-
navox S4 chassis/l992/Electronic tun-
ing). Taping the box closed should pre-
vent hurried (but well intentioned) tech-
nicians from snatching parts.

These recycled components should al-
ways be identified as such, and used in re-
pairs only with the full knowledge and
consent of the customer.

Removing and identifying
components

If the inner workings of the salvaged
set will be used as components for future
repairs rather than being used as a whole,
you should begin recycling the set by re-
moving all wires between the main chas-
sis and the subassemblies. For example,
cut all wires from the main chassis to the
tuner should be cut (or simply disconnect
them if harnesses are used), leaving about
one inch of the insulation at each connec-
tion. This will aid the technician in iden-
tifying the proper connection point if the
tuner is going to be used in another set.

Clipping wires not equipped with plugs/
harnesses will save considerable time in
desoldering the wire connections, and re-
duce the possibility of heat damage to
components. Wires with plugs/harnesses
on both ends may be stored for future use.
Making sure that all unnecessary wiring
has been removed will virtually eliminate

the "wire jungle'. that is so often found in
boxes containing salvaged parts.

Handling tuners
When removing tuners from television

cabinets, it is a good idea to remove the
tuners themselves from the mounting
brackets (Figure 1). This will reduce stor-
age space. Analog UHF tuners can usu-
ally be discarded, as they are rarely re-
placed in modern sets, and the VHF to
UHF wiring should be removed. As an
aid in future identification, clearly mark
tuners with the brand/model of the set
from which they were extracted and mark
basic connection points (B+, AGC, IF,
etc.). If there is any doubt as to the prop-
er connections, the schematic can be used
to make the proper determination. For this
reason. the marking process works well
with all types of subassemblies.

Expensive components
It is almost a given that relatively ex-

pensive components such as flyback
transformers, microcomputers and mi-
croprocessor ICs will be removed from
the salvaged unit if they are in good con-
dition. These components should be re-
moved from the board in the same man-
ner as would the same component found
in a working set, so observe electrostatic
discharge (ESD) precautions and use heat
sinks on the conductors between the com-
ponent and the board. When storing corn -
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Figure 2. One way to speed up the removal of the components is to heat the solder side of the
board with a high wattage soldering gun. or a desoldering torch.

ponents that are susceptible to ESD, use
static proof bags, cases or foam, and store
ICs such as EPROMs where they will not
be exposed to ultraviolet light. All these
components should be clearly marked.

Modular circuits
The next phase of the recycling process

is to remove all modular circuits on the
board. These circuits, which are often
self-contained within a shielded housing,
are often plugged into the main circuit
board in one fashion or another. When re-
moving these modular circuits, mark
them clearly as to the module type (pic-
ture -in -picture, stereo, etc.) the model
number and location (as noted on the
schematic), as these modules are indis-
pensable for testing/servicing other sets.
When removing modular circuits that are
soldered to the main board, be sure to use
heat sinks to avoid heat damage.

Marking Components
Because of the relatively high cost of

power transistors (such as horizontal out-
puts, voltage regulators and others, gen-
erally connected to heat sinks), these
components should be removed and
saved for future repairs. In most cases, the
transistors themselves will contain facto-

ry markings. However, a piece of mask-
ing tape on the transistor, indicating the
aftermarket cross reference numbers of
the aftermarket company typically used
in the service center, will save the tech-
nician a lot of time later in crossing fac-
tory numbers to ECG, SK, NTE or other
aftermarket/replacement numbers. Ob-
viously, these transistors should be re-
moved from the heat sinks at once, before
being stored in order to save storage
space. Heat sinks themselves are rarely
replaced in modern sets.

Smaller transformers and relays
should be removed next, paying particu-
lar attention to their location on the board.
Because these components are rarely fac-
tory marked, consult the schematic dia-
gram for the particular set, and mark the
component(s) with the values (primary &
secondary inductance for transformers,
voltages for relays, etc.). The amount of
time expended in determining these val-
ues will save the technician much work
during a very busy time in the future, as
these components are often used in de-
vices other than the type/brand of device
from which they were extracted.

Removing the Small Components
By now, the only components left on

Circle (24) on Reply Card
24 Electronic Servicing & Technology June 1995



the circuit board will be some common
ICs, resistors, capacitors, inductors, and
diodes. Smaller transistors and ICs, once
removed in the typical manner, can be
"crossed", and marked with a small piece
of masking tape with the cross number
written on it. The transistors can be
checked in seconds with a typical tran-
sistor checker before being separated and
stored with like types.

Removing the remaining components
from the circuit board (resistors, caps, di-
odes, etc.) can be accomplished in a num-
ber of ways, though, because time is of
the essence in these operations, the ser-
vice center owner will have to decide
which method would be the most effi-
cient. Most service centers will use a tra-
ditional vacuum assisted desoldering sta-
tion to remove solder from component
leads. An alternative to this would be to
place the circuit board in a vise (Figure
2), and to heat the solder with a high
wattage soldering gun, or to make the
process faster, a small torch.

Once the solder is heated on the leads
of the components (or a small area with
the torch), the components can be pulled

out of the board with pliers. In either case,
be sure to pull only on the leads, never on
the components themselves, and apply
only the amount of heat necessary to melt
the solder. Clamping the pliers tightly on
the component leads will also act as a heat
sink, reducing destructive heat build-up
in the component.

Eliminating the solder
Now that all components have been re-

moved from the circuit board (whether
they will be used or not), it is a good idea
to remove any remaining solder from the
board. This practice is recommended, as
the lead in the solder may be considered
hazardous waste in your area. Check with
a company that manufactures solder to
determine the best and safest way to do so.

Recycling makes sense
While the recycling of electronic prod-

ucts may seem at first to consume a great
deal of time and effort, it really isn't, espe-
cially when done on a volume basis. The
service centers that has more used parts
than it knows what to do with, may find

that it makes sense to donate some of them
to local (electronics) technical schools ,
while some service center have made
profits by packaging and selling used
parts to other shops throughout the coun-
try. Used components also help the envi-
ronment, as there is less waste, less
ground water and soil contamination and
less energy used in the production of these
components. The metal found in these
sets (wire, shields, heat sinks, etc.) can all
be easily recycled, as can the wood/plas-
tic cabinets.

In addition to enjoying the benefits de-
scribed in the recycling of appliances, you
may well be leading a young part-time
worker down a career path that you and I
have found both lucrative and challeng-
ing, and providing the basis for a career
that will last a lifetime. Separating com-
ponents, making measurements, "cross-
ing" manufacturer numbers with after -
market identifications and other such
(dreary) tasks will certainly teach the
basics of electronics, bring the satisfac-
tion of a job well done, and if properly
orchestrated, increase the (environmental
and overall) efficiency of your shop. 
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More ways to diversify your
business
B1 BIM J01111S011

When it comes right down to it, there are
only so many kinds of electronic circuits,
they're just applied in different ways.
That's especially true of most new elec-
tronic equipment where the heart of the
system is a microprocessor. For example.
the only real difference between a person-
al computer system and a data acquisition
system is the kind of I/O that is employed
and the software that runs it.

The topic of this article is simply a spe-
cific application of a data acquisition sys-
tem. If you're currently in the consumer
electronics service field and looking to
expand your horizons, you might find this
interesting. All you have to do is transfer
some of the your current expertise into a
new area.

The subject at hand is broadly labeled
automotive test equipment. These prod-
ucts have a lot in common with both com-
puters and consumer electronics. CRT
displays, signal amplifiers, digital cir-
cuits, microprocessors, monitors, analog
and digital I/O, and printers are just a few
of the subsystems that you're probably
already familiar with.

Service of automotive test equipment
involves routine maintenance and cali-
bration procedures as well as fault trou-
bleshooting, both in the service center and
on site. In addition to being interesting
from a technical perspective, automotive
test equipment can be a lucrative product
to service, if you know how. Let's take a
broad look at what's involved in automo-
tive test equipment service. First, what
kinds of equipment are we talking about?

The products
Automotive service centers use two

main kinds of electronic test equipment:
engine analyzers, and wheel alignment
and balancing equipment. Smaller, hand-
held test equipment like timing lights,
battery load testers, etc. make up a limit-
ed, but still profitable side market.

Johnson is a journeyman electronics servicing technician
and an instructor of technology at the Northern Alberta
Institute of Technology in Edmonton, Alberta, Canada.

Figure la. A sequential display on the read-
out of an automotive scope shows the firing
patterns of each of the spark plugs in the
engine allowing comparison of peak values.
This is the pattern of a six -cylinder engine.

If you're involved in technology for
the same reasons as I am, you'll probably
find the technical aspects of automotive
test equipment interesting. But we all
know that the bottom line is the deciding
factor, so we'd better look at the business
end of things first.

Business considerations

There aren't a lot of service companies
doing this kind of work in any given geo-
graphical area, mainly because of the lim-
ited number of manufacturers of test
equipment.

As you probably know, performing
third party service without the support of
the manufacturer is kind of like slow star-
vation. To make it in this business you
have to be a manufacturer's authorized
service center. After you have that autho-
rization, you can do third party service on
the competition's equipment (trade-ins,
etc.) the same way as you do now. The
best way to get in is to keep your eyes
open. Find out who, if anyone, is doing
service now and keep a eye on them.
When changes come, and they inevitably
do, be ready to take advantage of the
opportunity.

Take a look in your Yellow Pages under
Automotive Test Equipment. You'll find

Figure lb. This automotive scope display,
sometimes called a "raster" pattern, displays
the cylinder firing patterns on consecutive
sweeps, allowing the technician to compare
their time related characteristics.

Figure lc. This scope display superimposes
all of the firing patterns over one another, allow-
ing the technician to check for overall unifor-
mity in the patterns.

three main manufacturers of automotive
analyzers: Allen Test products, Bear, and
Sun. Snap-On has been making progress
with its equipment in the last few years as
well. More may have sprung up in the last
couple of years, but these are the ones who
have been around for a while. Hunter,
FMC and Bear (the same company that
sells analyzers) make wheel alignment
and balancing equipment.

In some cases the manufacturers have
set up their own factory service centers,
but usually they contract with local ser-
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vice companies to represent them. You
might also find yourself working closely
with a local sales rep (again, either a com-
pany employee or a manufacturer's rep).

Warranty service
The profitability of this kind of

arrangement comes in a variety of ways.
First, warranty service. As usual, the
manufacturer stipulates flat rates for war-
ranty service (usually, shamelessly low).
This is where specific training on their
equipment becomes necessary. As I men-
tioned before, you already have some ex-
pertise, but there is a difference between
servicing and servicing profitably. Time
is the key, and with factory training you
can speed up the process. The manufac-
turer should provide you with this train-
ing, and pay for it.

If you're not an automotive whiz, don't
count yourself out. You don't have to be.
With some factory training, after a short
period of time you'll be up to speed with
as much of the mechanical end of things
as you need. You'll also pick up lots of
information from working with the auto-
motive technicians.

What you charge for out of warranty
service, of course, is up to you, and what
the market will bear. You know what kind
of hourly rate you need to charge in order
to break even. Factor in the learning
curve, the significant outlay you will have
to put into specialized parts, travel and the
overhead of extra space in the service cen-
ter, just to name a few items to think about
when servicing these products.

The good news is that this is a spe-
cialized service and the customer proba-
bly won't get it from anyone else in the
close vicinity. I'm not suggesting that you
gouge them, but the customer should pay
what your time and expert knowledge is
worth. Remember, your customer is in the
service business too. He has invested thir-
ty to forty thousand dollars in this equip-
ment and expects to make money with it.
You should too.

Replacement parts
Replacement parts for automotive test

equipment are obscenely expensive. An
oxygen sensor for an exhaust gas analyz-
er runs the customer between two and
three hundred dollars. Some service cen-
ters replace several of these a year. A lead
set (the cables used to connect an analyz-
er to the vehicle) can list at five hundred

TO ,GNITior

TO PLUG #1

GREEN

ENGINE HARNESS HOOKUP

TO ALTERNATN

TO STARTER

(GM)

BLACK TO GROUND

Figure 2. A number of leads are required to connect the engine analyzer to the various points it
will be monitoring. These leads are subject to a great deal of abuse, and may require frequent
repair or replacement.

dollars and up. A specification ROM for
an aligner is in the neighborhood of eighty
dollars. Parts are a definite money maker
but you have to keep a reasonable quan-
tity in stock. A set of replacement mod-
ules by themselves might run you ten
thousand dollars.

But take heart, there are positive as-
pects to this. Sometimes the factory will
consign you modules for warranty use.
You can build your own lead sets for a
hundred dollars, or you can rebuild the
customer's for half that price. And, ser-
vice centers have been known to repro-
gram specification ROM's with the latest
data. (Don't shoot me. The factory rep
told me it was legal.)

Third party service
The other area of potential profit is the

third party work that comes along with
this. Timing lights, battery chargers, bat-
tery load testers, and a variety of other
equipment just starts showing up at your
door. The local jobbers who supply parts
and tools to the automotive shops will
often set up a service arrangement with
you. Most of it is relatively easy to fix,
though you might have to locate a whole
new set of parts suppliers. This is the kind
of work to keep your junior technician
busy with on slow days (when he isn't
building lead sets).

There can be a few other unexpected

off -shoots in this kind of business. For ex-
ample, installations and training. Wheel
alignment equipment is operated with the
vehicle on a special kind of hoist. It may
not be the kind of work you expected to
do, but the money earned installing a hoist
in a automotive shop can be spent just as
easily as any other cash earned. After the
hoist is in, and the aligner set up, you can
train the automotive technician on how to
operate it, (demonstrate on your own ve-
hicle and get a free wheel alignment).

Since you're already in the customer's
shop you might as well sell him a set of
alignment shims (five hundred dollars for
a starter set) and the tools to install them
while you're there. Next year you'll be
back to update his specifications and cal-
ibrate the whole system for somewhere
around two hundred dollars. You might
be surprised to find that the customer will
be very satisfied with all of this. He makes
good money himself off this equipment.

There are lots of other interesting lit-
tle idiosyncrasies to this kind of business
that I haven't mentioned, but this gives
you a fairly good picture of what to look
for. Now let's do an overview of the tech-
nical side.

Engine analyzers
Modem engine analyzers are comput-

ers that are designed to gather data from
the vehicle, process it, and print out an
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Figure 3. The inductive pickup that generates
the signal from number one spark plug con-
sists of a U-shaped ferrite core with a few turns
of solid wire wound around it, and another core,
the "I -core," which completes the magnetic cir-
cuit when clamped to the U-shaped core over
the spark plug wire.

analysis of the engine's condition. Most
analyzers perform diagnostics and rec-
ommend service procedures such as the
replacement of spark plugs, the battery,
or other parts. Older versions, called auto-
motive scopes, do most of the same mea-
surements, but it is up to the automotive
technician to interpret the results. Let's
take a look at what, and how these ma-
chines measure in order to see what is
involved in servicing them.

The central idea of an automotive
scope (the older, manual types) is to dis-
play, on a CRT, the electrical firing pat-
terns for each cylinder of the engine, from
either the primary or the secondary side
of the ignition coil. Figure 1 shows the
three kinds of displays.

The first is a sequential display where
the firing patterns occur one after anoth-
er, allowing comparison of their peak val-
ues (this one is a six cylinder). The sec-
ond pattern shown is sometimes called a
raster pattern. The six cylinder patterns
are displayed on consecutive sweeps.
This display allows comparison of their
time related characteristics. The third dis-
play type superimposes all six patterns
over one another. This allows the techni-
cian to check for overall uniformity in the
patterns. Some scopes also provide a
higher speed sweep to expand the display
for higher resolution.

Obviously these displays are created
electronically by controlling the horizon-
tal and vertical deflection waveforms, and
synchronizing them with the input sig-
nals. The techniques are somewhat simi-
lar to the operation of an oscilloscope,
(which is a vector display as opposed to
the raster display of a television).

The scope performs a number of other
functions but, before considering them,
we need to know what kinds of inputs are
picked up from the vehicle. Most of the

repair problems are related to inputs, so
this is a good place to start. These inputs
are connected to the scope, from the vehi-
cle, through a set of leads, some of them
16 gauge neoprene pairs (like extension
cord wire), and some neoprene covered,
shielded single -conductor and dual -con-
ductor cables (Figure 2).

They are often connected to the scope
through one or more plastic AMP connec-
tors (which break and have to be replaced
quite often). The leads break, too, or are
sometimes chewed up by the fan belts in
the vehicle. If there are more than a few
bad spots in a lead set, a trade-in for a re-
built cable is the customer's best bet. But
let's look at what they actually do.

The leads
Let's first look at the positive and neg-

ative leads of the battery. The negative
(chassis) lead is the ground for the sys-
tem, the positive lead allows the scope to
monitor the battery voltage. A current
probe works in conjunction with the bat-
tery clips and clamps over the vehicle's
positive battery cable. It uses a Hall -effect
transducer to indicate the charging or dis-
charging current of the battery.

The voltage and current measurements
work together when testing the starting
and charging systems. By pushing a but-
ton on the scope, the primary side of the
ignition coil is shorted out so the engine
won't start. The technician then turns on
the ignition, and cranks the engine. A
comparison of the level of cranking cur-
rent and the battery voltage drop over
time indicates the condition of the starter
and battery.

Next, the technician removes the short
from the coil primary, and the engine is
cranked again and allowed to start. Again.
by monitoring the charging current and
battery voltage the condition of the alter-
nator and voltage regulator can be deter-
mined. The computerized systems do this
all automatically, just prompting the tech-
nician when to crank the engine.

The analyzer can perform another use-
ful test while cranking the engine by mon-
itoring the instantaneous cranking current
during the compression cycle of each cyl-
inder. A cylinder with poor compression
will not cause as heavy a current draw
from the battery. As we'll see further on,
the computer "knows" which cylinder is
which and can display the pertinent infor-
mation later.

As mentioned before, one lead (a
shielded, single conductor) connects via
an alligator clip, to the primary side of the
ignition coil. This is the lead which was
shorted to ground inside the scope during
the starting/charging systems test. It also
provides the primary signal for display on
the CRT. Another shielded cable connects
to the secondary side of the coil, but, since
the secondary is a high voltage, the con-
nection is a capacitive clip that connects
around the high voltage lead from the coil
to the distributor cap. Since the secondary
signal is a complex ac waveform it can be
capacitively coupled to the scope.

In order to synchronize the signals and
trigger the scope trace, another input con-
nects to the number one spark plug. In this
case an inductive pickup is used. Figure
3 shows what's inside the pickup. A few
turns of solid wire are wound around a U-
shaped ferrite core. Another core, (straight
this time, and called an I -core), completes
the magnetic circuit when clamped over
the number one spark plug wire. The
spark plug wire becomes the primary
winding of the transformer which sends
trigger pulses back to the scope.

A cracked I -core causes a lot of cus-
tomer complaints about scopes and ana-
lyzers, because an intermittent sync pulse
messes up many of the tests done by the
system. All it takes to crack an I -core is
to drop the number one pickup on the shop
floor once. I usually gave an extra I -core
to good customers and showed them how
to detect and replace a bad one. I lost a
few service calls but gained good will
with this gesture.

I mentioned earlier that the primary
side of the coil could be shorted out to
ground, which would inhibit the vehicle
from starting while testing the battery.
With a little digital logic (or the help of
the computer in an analyzer) individual
cylinder firing pulses can be shorted out
on every revolution. A comparison of the
RPM of the engine with and without the
help of any given cylinder, provides an
indication of the condition of that partic-
ular cylinder. On the older scopes, each
cylinder could be tested by pushing con-
secutive buttons on the scope. Analyzers
perform the test automatically.

Other parameters
Vacuum is another parameter that

needs to be checked during a typical en-
gine analysis. The older scopes had built -
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in vacuum gauge that the technician con-
nected via a rubber tube and then inter-
preted himself. Newer engine analyzers
use the vacuum signal in their diagnostic
engine analysis so the vacuum signal has
to be converted to an electrical signal. A
small pressure transducer inside the ana-
lyzer is used to convert the signal.

Some analyzers also use a temperature
sensor. The ones I have seen were a long
probe that could be used to replace the oil
dipstick in the vehicle. Again, the analyzer
used the engine temperature in its analysis.

The final input to the analyzer isn't real-
ly a lead at all; it's the exhaust gas sam-
ple probe. The exhaust gas analyzer is a
system unto itself (which shares informa-
tion with the analyzer computer). Auto-
motive exhaust gas analyzers usually
measure the concentration of four gases:
carbon monoxide, carbon dioxide, hydro-
carbons and oxygen.

The first three gases are detected and
measured by a sophisticated infrared ab-
sorption spectrometer. Oxygen is detect-
ed by a polarographic oxygen sensor. The
gas analyzer is used to determine the effi-
ciency of the emissions control system of

the engine. The analyzer takes this data
and, with the other information obtained,
makes diagnostic decisions about the
required service.

If the primary cause of service to
scopes and analyzers is damaged lead
sets, gas analyzer problems are a close
second. Automobile exhaust is pretty
dirty stuff and the sample system for the
analyzer requires some maintenance.
Dirty filters, worn out vacuum pumps,
and damaged exhaust probes are just
some of the things to consider. And when-
ever service is performed, a quick check
of the calibration is necessary using pre-
mixed test gas. Training the automotive
technician on how to keep the machine
running is another requirement.

Information output
While we're still on the subject of in-

put/output, analyzers use a variety of
methods to communicate with the tech-
nician. Some have light pens which the
technician uses to select targets on the
data display. Others have QWERTY style
keyboards. Some use pendant switches to
allow the technician to key the analyzer

to specific events from under the hood.
Some analyzers have both computer

monitors and analog CRT's for display-
ing ignition waveforms. Large analog
meters were common, especially on the
scopes and older analyzers, so the auto-
motive technician could see the readings
from under the hood. Printers supply a
hard copy of the data and diagnostics
which can be presented to the customer
as proof of the analysis.

Automotive analyzers can also com-
municate with the on -board computers in
many vehicles, and display the informa-
tion on screen. Parameters such as fault
codes, coolant temperature, manifold ab-
solute pressure and oxygen sensor output,
can be displayed at the same time giving
the technician lots of input that he can use
for diagnostic purposes.

There's a lot more that could be said
about this kind of equipment, and we
haven't even touched on some of the other
automotive test equipment that's needs
service out there: wheel alignment, bal-
ancing and handheld test equipment. It
might be worth your while to at lea,t ex-
plore these areas for yourself.
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Test Your Electronics
Knowledge
A sampler

By Sam Wilson, WA8RMS

1. In an ac circuit the product of rms voltage multiplied by rms current gives
A. rms power.
B. true power.
C. VARS.
D. average power.

2. Two resistors are connected across a constant voltage source. One resistor
dissipates 3W and the other dissipates 4W. How much power is dissipated by the
circuit?

3. Assume the control grid of a working CRT is held constant. The cathode and
control grid are both positive with respect to common. Making the cathode of the
tube more positive will make the display

A. brighter.
B. less bright.

4. Refer to the CRT described in Question 3. In normal operation the catho(1,..
should be

A. more positive than the control grid.
B. less positive than the control grid.

5. The phase angle between the voltage and current in an ac circuit is 38°. What
is the power factor of the circuit?

6. Write the conjugate of 5-j8.

7. The equation for impedance compared to turns ratio is:
Np

Ns - 

8. In an amplifier, what term is used to describe the ratio of the maximum allow-
able input signal to the minimum discernible signal?

9. Which of the following cannot be an octal number
A. 10101010
B. 12345678

10. A certain 0.002211F capacitor has a reactance of 3.612. What is the frequen
cy used to determine that reactance?

(Answers to quiz on page 55)

Wilson is the electronics theory consultant for ES&T
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Computer maintenance and
diagnostics using MS-DOS 6.0
By David Presnell

Many computer service calls turn out to
be basic file maintenance calls. Many
customers will ask you to speed up their
systems, back-up their hard disks, or try
to recover lost files. You will often find
computers with the hard disk disorga-
nized, not maintained, and highly frag-
mented. Such hard disks often contain
bad clusters and corrupted files that need
to be repaired.

You may occasionally come across a
computer that has been infected with a
virus. Problems may arise when TSR (ter-
minate and stay resident) programs are
running with the use of certain applica-
tions, and hardware conflicts can exist un-
noticed for some time before certain pro-
grams bring them to life.

Utilities in DOS

Microsoft has included certain utility
and diagnostic programs to aid the user in
solving these and other problems in MS-
DOS version 6.0 and above. In fact, many
of these problems could have been pre-
vented if the user had fully understood
and applied these DOS 6.0 utilities. So, it
is left to the computer service technician
to solve these problems.

In many cases, all the technician needs
to do is to run a few DOS utilities to solve
the problems, and MS-DOS 6.3 should,
by now, be on all late model computers.
If it's not, then you should, by all means,
sell your customers an upgrade. This arti-
cle will look at some of the more useful
utilities and diagnostic programs sup-
plied with MS-DOS 6.0 and above.

Getting started
Maintaining a computer, beyond clean-

ing it occasionally, involves keeping per-
formance at an optimum level. A comput-
er performs very well when it's new, but

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

in time wear and tear, abuse and poor
maintenance take their toll. For example,
files are added and removed over and over
causing fragmentation of the hard disk.
Hard disk drives begin to wear, causing
bad clusters and eventually lost data. New
hardware and software is added and not
properly configured.

The physical abuse some people inflict
on their computers is even worse. Coffee
or other liquids are spilled, or smoke from
cigarrettes is sucked into the drives. Then,
there are the errors in software manage-
ment. For example, the new employee
adds some garbage to the AUTOEX-
EC.BAT file thinking it had something to
do with an executive's parking spot. A
new secretary accidentally deletes last

month's invoices from the hard disk be-
cause she didn't get a raise. Then there's
the disaster just waiting to happen. The
college kid who's working part time intro-
duces the latest nasty virus on some appli-
cation program he lifted from the com-
puter lab at school.

Considering all of these existing and
potential problems, it should be obvious
that computers must be maintained. In
the case of the spilled coffee, get yourself
a computer cleaning kit and go to work.
In most cases such accidents don't cause
permanent damage if handled correctly
from the beginning.

Using the DOS utilities
For the rest of the problems mentioned
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earlier, you will need some utility pro-
grams specifically designed to fix the
problem. A number of vendors offer such
utility programs, but in many cases DOS
6.0 can do the job just fine.

For accidentally deleted files try UN -
DELETE. If your customer is someone
who wondered what the FORMAT com-
mand does, and decided to satisfy their
curiosity, you may have to use the UN -
FORMAT command. If no files have been
saved to the hard disk since the DELETE
or FORMAT command was invoked,
DOS 6 can often recover the system to its
original condition.

File maintenance procedures allow you
to maximi:e and optimise for perfor-
mance. That is, you make the computer
perform better at a faster speed. In some
computer circles you will hear this called
MOP for short, or mopping up the mess.

Before you MOP the system, perform
a complete hard drive back- up. During
the MOP process you might inadvertent-
ly delete files, or the entire contents of the
hard disk, or just generally make the sit-
uation worse than it was when you start-
ed, by improperly using the utilities dis-
cussed in this article. If you have made a
complete backup, you can always restore
the system to its original condition.

Part of the file maintenance process is
talking to the user to determine what files
or directories may be unnecessary so that
you can erase them from the hard drive.
Many hard drives are loaded with files
that have never been used and never will
be used. Your customer can help you de-
termine which to get rid of. Be sure to re-
move all related subdirectories from the
system. This is a good time to try the
DELTREE command, which removes a
directory and all its related files and sub -
directories at the same time. But don't use
DELTREE unless you are absolutely sure
of what you're doing.

Checking start-up files
Once you have backed up the hard drive

and cleaned out the garbage files, you are
ready to take a look at the start-up files.
First, you may wish to take a look at the
ROM BIOS SET-UP information to be
sure the BIOS is set up correctly. You can
usually enter this set-up upon start-up by
pressing the DEL key before the com-
puter completes the memory check. Now,
at the C prompt, type VER and press
ENTER to be sure you're using MS-DOS

Version 6.0 or above. If not, upgrade
before continuing.

After you have checked the ROM BIOS
setup and have rebooted the computer,
make a backup copy of the start-up files
by doing the following: At the C prompt,
type COPY AUTOEXEC.BAT AUTO-
EXEC.OLD and press ENTER. This will
make an exact copy of the AUTOEX-
EC.BAT file and name it AUTOEX-
EC.OLD. Thus, if something should go
wrong, you can always copy the AUTO-
EXEC.OLD back to make things the way
they were before. Now type COPY CON-
FIG.SYS CONFIG.OLD, and press EN-
TER. Again CONFIG.SYS will be copied
to the file named CONFIG.OLD. It
wouldn't hurt to copy these files to a flop-
py disk as well.

Editing the AUTOEXEC.BAT file
At the C prompt, type EDIT AUTOEX-

EC.BAT, and press ENTER. This will
start the DOS EDITOR program and open
the file called AUTOEXEC.BAT. Refer
to your DOS manual for help in deter-
mining what each line of the file means.
You need to determine exactly what each
line does, why it's there, and if it needs
changing. Be especially curious about
lines or statements that are not mentioned
in the DOS manual's index.

To temporarily disable a line, type
REM at the beginning of the line with the
keyboard set to insert (REM is the pro-
grammer's shorthand for "remark,") the
computer considers any line of code pre-
ceded by "REM" to be a remark, and does
not execute it. To save the changed
AUTOEXEC.BAT file; press the ALT
key, the F key, then the X key, and press
ENTER, or select YES when asked if you
wish to save the file.

You will now have to re -boot the com-
puter to see how your changes affect the
system. You can also type AUTOEXEC,
and press ENTER to run the batch files.
It's usually best, however, just to re -boot.
To re -boot, press and hold down the
CTRL key, ALT key, and the DEL key at
the same time to warm boot the system.
This method of using REM to disable
lines in the AUTOEXEC.BAT file works
great when there is a suspected file con-
flict between a TSR program started in
the AUTOEXEC.BAT and a program you
are using. Remember that the AUTOEX-
EC.BAT is a batch file that executes auto-
matically every time you start the com-

puter. This batch file is used primarily to
run programs or menus without user input
when the computer is turned on.

Editing the CONFIG.SYS file
When you're satisfied with the AUTO-

EXEC.BAT file, at the C prompt, type
EDIT CONFIG.SYS, and press ENTER.
Again using your DOS manual, deter-
mine what each line means and why it's
there. (It would be difficult to cover all
the possible combinations in this article.)
CONFIG.SYS does just that - it config-
ures the system to operate with certain
drivers and hardware, sets up the use of
extended and expanded memory, and so
on. To exit the editor, press ALT+F, then
X to exit, and ENTER to save changes.

Check for viruses

Next, it would be a good idea to run a
check for viruses on the system. In DOS
6.0 with MS -WINDOWS installed, you
will need to start WINDOWS and double
click on the MICROSOFT TOOLS icon,
then select the MS -ANTIVIRUS icon to
start the antivirus program. Select drive
C: as the drive to check, and then click on
the DETECT AND CLEAN button to run
the anti -virus program. Follow any on
screen instructions while running the pro-
gram. When done, exit WINDOWS and
return to the C prompt.

Microsoft diagnostics
Beginning with version 6, Microsoft

has included a utility called MSD. MSD
stands for MICROSOFT DIAGNOS-
TICS. MSD is an excellent program that
provides complete information about the
computer it's running on. Very little print-
ed documentation exists about MSD, so
let's generate some.

To start MSD at the C prompt, type
MSD and press ENTER. MSD works
great with a mouse, so if one is attached
to the computer by all means use it. On
start-up MSD reads information about
your computer from available set-up in-
formation and on chip data, and deter-
mines the type of hardware connected to
the system. The first screen you will see
is the main menu or summary screen. At
the top of the screen, you will see a menu
bar with FILE, UTILITIES, and HELP.
At the bottom you will see a help line as
follows: "Press ALT for menu, or press
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highlighted letter or F3 to quit MSD".
On the left side of the screen, you will

see the following bars with a brief sum-
mary just to the left of the bar: COMPUT-
ER, MEMORY, VIDEO, OS VERSION,
MOUSE, OTHER ADAPTERS. On the
right side, you will see the following bars:
DISK DRIVES, LPT PORTS, COM
PORTS, IRQ STATUS, TSR PRO-
GRAMS, DEVICE DRIVERS. You can
click on any of these bars to see a com-
plete breakdown of the information about
that item.

The FILE menu
Under the FILE menu, you will notice

a FIND FILE feature. This feature alone
makes MSD a great program. Click on
FIND FILE, or type the highlighted let-
ter to start. Type the name of the file you
want located. If selected, FIND FILE will
search the entire hard disk.

Next under the FILE menu you will see
PRINT REPORT. If you have a printer
connected, select this and MSD will print
the available information about the sys-
tem onto about 10 to 20 pages depending
on whether you have Windows installed.
Also under the FILE menu, you can view
the AUTOEXEC.BAT and CONFIG-

.SYS files, as well as WINDOWS set-up
and operation INI files.

The UTILITIES menu
Under the UTILITIES menu item, you

can view MEMORY BLOCKS, or
BROWSE the memory in general. The
INSERT COMMAND allows you to
make changes to your AUTOEXEC.BAT
and CONFIG.SYS files. You can also test
the printer and switch to a black & white
display. MSD itself performs no diag-
nostics as such, but provides you with the
information you need to locate the prob-
lem. Locating hardware interrupt con-
flicts is simple using the MSD IRQ STA-
TUS function. When certain programs
lock up for no apparent reason, you may
have a conflict between the TSR (Termi-
nate and Stay Resident) program and the
application you're trying to run. Such
conflicts can usually be located easily
using the MSD TSR PROGRAMS func-
tion. When installing hardware such as a
modem, looking at the COM PORTS
function can help make selecting the right
port a simple task.

Freeing up more memory
In many cases, your customer will tell

you that they need more memory, even
though their computer already has eight
megabytes or more and is only using
640k. This is a case of improper use of
expanded and extended memory drivers.
MSD can help you determine the status
of all the memory available on your hard
drive. MSD also tells you the brand of the
computer, CPU, video, and helps you
with network problems. With a comput-
er that can't seem to be fixed, try to pro-
duce a printout using the MSD PRINT
REPORT function, and study the printout
carefully. You may find the problem.

Checking the hard disk
To continue the MOP process, you will

want to run a utility called SCANDISK.
SCANDISK is a modern and efficient
replacement for CHKDSK in MS-DOS
version 6.0 and above. CHKDSK is still
available, but you should use SCAN -
DISK instead. It's much better at its job.

To start SCANDISK, be sure that no
TSR programs are running. Be sure that
WINDOWS is closed and not running in
the background. Now at the C prompt.
type SCANDISK and press ENTER to
start the SCANDISK utility. SCANDISK
first tests the structure of drive C: (you may
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have to select that drive), and displays a
message asking you if you want to perform

a surface scan, press Y to perform the scan.

The surface scan will take about 10
minutes for a 130MB hard drive. The
screen that appears will show the opera-
tion taking place and identify any bad
clusters found. SCANDISK will attempt
to fix the bad clusters by trying to recov-
er the data on them, moving it, and mark-
ing the area as bad so future programs
won't write data to it. When done, choose
MORE INFO to look at the structure of
the FAT and COMMAND.COM system
files. Save the log and exit SCANDISK
when you're finished.

Defragmenting the hard drive

One of the more useful tools of DOS
6.0 is DEFRAG. Here's why DEFRAG is
necessary. When a hard drive writes to the
disk, the first available space is used in
most cases. When a file is erased from the
disk, a space is left between two segments
of data. If a larger program is then writ-
ten to the disk, part of it will be used to
fill up the available spot and the rest sent
wherever there is room available. In time,
bits and pieces of a program or file may
be scattered all over the hard disk.

As you may know, this process forces
the disk heads to move around until all of
the data is read, thus, slowing down the
system. This phenomenon of scattered
files is known as "fragmentation." DE-
FRAG reorganizes the data on the disk so
that programs and files are on the disk in
continuous blocks, thus speeding up the
system and reducing hard drive wear.

Start DEFRAG at the C prompt by typ-
ing DEFRAG and pressing ENTER. If
DEFRAG has never been run before, se-
lect the configure defrag option from the
on screen bars. DEFRAG will show the
percent of fragmentation, it will then rec-
ommend the best method and configura-
tion depending on the percent of defrag-
mentation found. Press ENTER to start
the method chosen by DEFRAG. DE-
FRAG will take a while to run; about 10
minutes per 5% of defragmentation. You
should make it a habit of running DE-
FRAG monthly. The improvement in per-
formance can be substantial.

ImproN ing your memory

The next procedure in MOP is to run a
DOS 6.0 utility called MEMMAKER.
MEMMAKER is a utility that checks and

configures available memory in such a
way as to improve performance, speed, or
both. When you run MEMMAKER, be
sure there are no TSR programs running.
Be sure WINDOWS is closed, and that
no other programs are running in the
background. I have heard complaints
from users about MEMMAKER, but
problems are usually caused by TSR pro-
grams running while MEMMAKER tries
to reconfigure the system.

To start this program, type MEMMAK-
ER at the C prompt and press ENTER.
MEMMAKER will automatically set up
expanded and extended memory where
feasible, and place as many programs as
possible in upper memory, thus allowing
as much room on the 640k for DOS pro-
grams that do not take advantage of upper
memory.

If you choose the custom option, you
will be questioned by MEMMAKER about
certain functions you desire. Generally, it's
best to let MEMMAKER make all the deci-
sions. MEMMAKER will determine a set-
up it believes will work with your system.
It will then reboot the computer. If some-
thing goes wrong, it will ask you, and
return to the conservative set-up.

While using MEMMAKER, be sure to
take your time and read all of the on-
screen information before responding.
Once you and MEMMAKER determine
that the new memory configuration is cor-
rect, then MEMMAKER updates your
CONFIG.SYS and AUTOEXEC.BAT
files with the necessary information. With
care and proper use, MEMMAKER can
be another excellent utility provided with
DOS 6.0.

Summary

The final MOP procedure includes test-
ing the system by running some applica-
tions. Once you're sure everything is run-
ning well, make another complete back-
up of the system. Add an exterior and
floppy drive cleaning, and the entire pro-
cess outlined in this article can be sold to
computer owners as necessary computer
maintenance. This maintenance can be
performed over several visits or offered
as a regular monthly service for a nice
hourly fee. Each trip will include a back-
up of changed files using the original two
sets of back-up disks, and any necessary
file maintenance. This can be a very prof-
itable service that your customers will
thank you for.

46 Electronic Servicing & Technology June 1995



Products

Test probe with spring -loaded hook
The new KLEPS 290 test probe with

spring -loaded hook is now available from
Richard Hirschmann of America, Inc. It
connects securely to the test point and
allows for safe, reliable testing in research
and development labs, workstations, ser-
vice departments, etc.

The probe features a special, durable
hook that extends up to 5.5mm and then
retracts around the test point to provide a
reliable connection for applications up to
1000V (when used in accordance with
VDE 0100, 0105 and VGB4.) The mold-
ed, shock -proof handle incorporates a
special socket with a safety shroud for
connection to fixed or retractable 4mm
plugs and/or leads.

Circle (70) on Reply Card

Monitor tester
Computer & Monitor Maintenance Inc.

announces the newest member of the
Checker family of monitor test equip-
ment, the "CheckerJR.," small hand held,
low cost, battery operated computer color
monitor pattern generator. The unit is

small enough to fit in your pocket or tool
kit, yet it can drive virtually any VGA or
Multi -sync monitor.

With this tester, a field service techni-
cian can quickly isolate display problems
without having to open the computer. By

simply connecting the monitor to the
tester, most problems can be quickly iso-
lated. No more swapping video cards or
monitors. In the shop, no longer will you
need to search for a computer, keyboard,
and software just to test a monitor. It sup-
ports VGA monitors in the 640x480
mode. This is a mode that will drive all
VGA, Multi -sync, and VGA monitors.

Circle (71) on Reply Card

SMD vacuum pick-up tool
The pen -sized, totally self-contained

Pen -Vac is useful for picking, placing,
and positioning small, flat -surfaced ob-
jects weighing 100 grams or less. The
units are lightweight, brushed aluminum
construction and provide finger-tip vac-
uum control.

A storage compartment inside the rear
of the unit holds and protects probe tips
and cups when not in use. The device
comes with pocket clip, one straight
probe with medium cup, and three angled
probes with cups (small, medium, and
large). No batteries are required. The unit
is ESD-safe.

Circle (72) on Reply Card

vat POPULAR POPULAR
FLYBACK

REPLACEMENT PARTS SEMICONDUCTORS REPLACEMENTS CAPACITORS
VXP0521 Panasonic Idler 52.99.o (10 min)
164113 RCA Idler Original 52.99eo (10 min)
NPIN0111GEZZ Idler Original 57.95.o (10 min)
613-022-2534 Sanyo/Fisher Geor $.69eo (10 min)

$1.99co
$39.95so

$2.25eo
55.95.0
58.95eo

$.85eo (10 min)
5.85646 (10 min)
$.85ao (10 min)

514.95ao
S14.95eo
$14.95eo
$14.95eo
514.95eo
$14.95.o

199347 RCA Belt Kit
VTK-1 Video Tool Kit
198522 Audio Bias Oscillator
VSJS0018 Orig. Panasonic Solenoid
VEMS0099 Panasonic Motor
143-0-7504-01000 Fisher Belt
157061 RCA Belt
157062 RCA Belt
MSU911 Toshiba RE Mod
MSU951 Toshiba RI Mod
VFI3409 Emerson RE Mod
VA3422 Emerson RI Mod
ATU006GEZZ Sharp RI Mod
FITU0035GEZZ Sharp RI Mod

8U208F1 52.50ao (10 min)
250869 $2.50so (10 min)
2501397 $1.99.o (10 min)
2501398 $1.99eo (10 min)
2501426 $1.99so (10 min)
2501427 52.506o (10 min)
2501650 $1.99ao (10 min)
25D1651 52.50so (10 min)
2501879 $2.506o (10 min)
JU0017 511.95eo
JU0069 511.95ao
SDA-3202-3 56.50so (10 min)
STK4273 $8.95so (10 min)
STK0080 $13.00so (10 min)
STK 5481 $12.25eo (10 min)
TA7777 $9.50eo (10 min)
TDF14505F1 58.956o
TDR8305 $9.506o (10 min)
UPD1705-C12 $9.95eo

154-040A
154-074E
1434391
2434651
3E14003
043220011
79A307-1
1-439-357-11
FC014
FC015
FC 016
F1588
TLF14401F
Till 4423F
TLF14530
TLF14515F
TLF14561F
TLF14801F
FCC1415AL
F(M201 SAL

t19.95so
t19.954o
$24.95so
i24.95co
t24.50to
;27.95 -so
$24.95 -so
$26.95-eo
$19.954o
$19.95..o
t19.95-eo
$27.95446
$29.95.so
229.95so
26.954o

$26.954o
226.95so
$24.50so
$19.95eo
219.95eo

4.7M/160V Radio
4.7M/250V Radio
4.7M/350V Radio
10M/160V Radio
10M/250V Radio
10M/350V Radio
100M/50V Radio
100M/63V Radio
100M/100V Radio
100M/160V Radio
100M/200V Snap -in
100M/250V Radio
330M/200V Snap -in
470M/200V Snap -in
680M/200V Snap -in
800M./200V Snap -in

5.45ao (10 min)
5.55so (10 min)
$.656o (10 min)
$.55eo (10 min)
S.65so (10 min)
2.756o (10 min)
2.50so (10 min)
5.50eo (10 min)

S1.00so (10 min)
51.00eo (10 min)
21.00eo (10 min)
$1.25e0 (10 min)

10/For $19.90
51.99s0 (5 min)
$2.996o (5 min)
$2.506o (5 min)

FREE 92 PAGE
CATALOG!

C.O.D. Orders Accepted
We Ship Throughout U.S. & Canada

M1.1 ELECTRONICS
400 PIKE ROAD  HUNTINGDON VALLEY, PA 19006.1610

fte TILE ON TIME ELECTRONIC DISTRIBUTOR A
CALL OUR TOLL -FREE

ORDERLINE

1-800.628.1118
FAX# 215-364-8554

LOOK FOR OUR GRAND OPENING IN LAS VEGAS MAY 1995!!
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Understanding and optimizing
PC memory
By Steven J. Bigelom

No matter how many MB of memory are
fitted into your system, every PC ever
made relies on the first 1MB for proper
DOS operation. More specifically, DOS
loads programs and files into the lower
640KB of system RAM. For many seri-
ous DOS applications, at least 590KB of
that first 640KB must be available, some-
times even more.

When device drivers and TSRs (termi-
nate -and -stay -resident) are loaded into
memory during system initialization,
they traditionally occupy small portions
of conventional memory. However, the
proliferation of peripherals (i.e. SCSI
adapters, CD-ROMs, sound boards, and
so on) over the last 5-8 years has result-
ed in a dramatic increase in the number
(and size) of device drivers that are need-
ed by a PC. Even PC performance en-
hancers such as DoubleSpace and Smart -
Drive require a part of this first 640KB.

As you might imagine, it does not take
long before a sizable part of the conven-
tional memory is committed to device dri-
vers, and not enough memory remains for
applications. This article explains PC
memory, and shows you how to config-
ure your system startup files to free up as
much conventional memory as possible.

Understanding PC memory
Before you can optimize your system

memory, you have to understand how
memory is organized and categorized in
a PC. Figure 1 illustrates a basic memo-
ry map fora typical PC. Although the map
may appear daunting at first glance, all
memory maps are read starting from the
bottom. As you look at the memory map,
you will notice an emphasis on the first
1MB of system memory. There is an
important historical reason for this. When

Stephen L Bigelow is the founder of Dynamic Learning
Systems, and the editor and publisher of The PC Too/hoc.
He can be reached by mail at P.O. Box 805. Marlboro. MA
01752. by fax at 508-898-9995, by BBS at 508-366-7683.
on CompuServe at 73652,32(15. or on the Internet at
sbigelow@cerfnet.com. Comments and questions about
this article are welcome at any time \ free issue of The
PC Toolbox is available on request

(32MB) 32768KB

ADAPTER ROMS AND BUFFERS
VIDEO MEMORY

640KB

HIGH MEMORY
(EXTENDED OR EXPANDED)

UPPER MEMORY AREA

OKB

DOS APPLICATIONS
AND FILES

TSRs AND DRIVERS

DOS

BIOS AREA

CONVENTIONAL MEMORY

Figure 1. Memory map for a typical IBM compatible personal computer.

the original PC/XT was designed, it used
the Intel 8086 microprocessor. The 8086
could only work with 1MB of RAM, so
DOS was designed to work within 1MB
as well (technicians refer to this as real -
mode addressing).

When Intel's 80286 microprocessor
appeared in the PC/XT, the i286 could
work with I 6MB of RAM, but the 1MB
limit remained to ensure backward com-
patibility with 8086 systems. Working
with RAM above the 1MB limit required
the microprocessor to change its operat-
ing mode (known as protected -mode ad-
dressing). Every Intel CPU to follow (the
i386, i486, and Pentium), also kept this
shortcoming for the sake of backward
compatibility.

You might wonder why the PC would
only set aside 640KB for applications if
1MB is readily accessible. The answer is,

there is much more than applications that
have to be handled within the first 1MB.
BIOS instructions, DOS itself, TSRs and
device drivers, video memory, and expan-
sion ROMs ( i.e. for disk drives, video
adapters, and so on) all need a part of the
available space.

To ensure that video memory and ex-
pansion ROMs would "always" have plen-
ty of room, PC designers allocated the
upper portion of I MB (about 384KB from
640KB to I 024KB) exclusively for such
support purposes. This became known as
the upper memory area (or UMA). The
first 640KB (which became known as con-
ventional memory) was left over to load
BIOS data, DOS, TSRs and device drivers,
and any applications and files.

Moving beyond 1MB
Figure 1 also shows a large portion of
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device = c:\clos\himem.sys
device = c:\clos\setver.exe
device = c:\dos\emm386.exe
stacks = 9,256
files = 70
buffers = 20
lastdrive = Z
device = c:\sbl6\drv\sbcd.sys /D:mscd001 /P:220
device = c:\rodent\oldmouse.exe

Table 1 - A simple but inefficient CONFIG.SYS file

potential memory space above the 1MB
mark-many current PCs are designed to
hold up to 32MB of RAM. However, the
problem of a 1MB limit still exists. PCs
must use memory management software
which allows DOS to reach out beyond
1MB. There are two types of high mem-
ory; extended and expanded. The physi-
cal RAM that is installed beyond 1MB
can be used as either extended or expand-
ed memory depending on what memory
management software is being used.

Extended memory (XMS), is a simple
and straightforward technique which just
tacks memory onto the first 1MB. This
results in memory addresses that are
larger than 1.1-1414111 (which is hexadeci-
mal notation for 1024KB). Windows is
designed to work with addresses larger
than FFFFFh, so XMS is well suited for
Windows.

On the other hand, DOS and DOS ap-
plications are not written to work with ad-
dresses larger than 141-1.1-1-11. As a result,
XMS is virtually useless for DOS. An
extended memory manager (such as
HIMEM.SYS) must be loaded to give
your PC access to extended memory.
Keep in mind that many people will use
the terms high memory and extended
memory interchangeably. For the pur-
poses of this article, high memory can be
either extended or expanded memory.

Expanded memory (EMS) is a bit more
complicated than extended memory. Un-
like extended memory which can be ac-
cessed directly (by protected -mode soft-
ware such as Windows), EMS is divided
into small segments called pages. Each
page is typically 16KB long. Each page
can contain program code or data, but
none of it can be executed from EMS.

When the program running within the
640KB limit needs code or data held in
EMS, the expanded memory manager
maps the required page(s) into a reserved

device = c:\clos\himem.sys
device = c:\dos\emm386.exe ram
dos = umb,high
stacks = 9,256
files = 50
buffers = 10
lastdrive = K
devicehigh = cNsb16\clrv\sbcd.sys /D:mscd001 /P:220
devicehigh = c:\dos\setver.exe

Table 2 - A reasonably optimized CONFIG.SYS file

area of conventional memory called a
page frame. The application can then exe-
cute the information contained in the page
frame. Using EMS, a real -mode program
can cheat the 1MB limit. EMM386.EXE
is an extended memory manager that
allows XMS to simulate EMS.

Enabling your high memory
The first step in optimizing your sys-

tem's memory is to enable your high
memory area. To do this, you will need to
place HIMEM.SYS and EMM386.EXE
into your CONFIG.SYS startup file. From
the DOS prompt, start a text editor such as
DOS EDIT and load your CONFIG.SYS
file. One of the first things that CON-
FIG.SYS should do, is load HIMEM and
EMM386 as shown in Table 1 (Table 1 is
shown as an example only-your CON-
FIG.SYS file may be radically different).

Remember that there are a number of
command line switches for both HIMEM
and EMM386. Depending on the vintage
and particular configuration of your PC,
you may need to add one or more switch-
es to achieve proper driver operation. Re-
fer to your DOS manual for a description
of each switch. If you intend to make use
of both high memory and any available
UMAs, you should use the RAM switch
with EMM386.

Optimizations for CONFIG.SYS
When MEM /C is run with the CON-

FIG.SYS file shown in Table 1, only
441KB of the total 640KB is available.
Large DOS applications may fail to func-
tion with so little conventional memory.
Now that we know the high memory is
active (thanks to HIMEM and EMM386),
we can optimize CONFIG.SYS to free as
much conventional memory as possible.

Before you begin
The first rule of system configuration is

backup, backup, backup. You should al-
ways make a copy of your CONFIG.SYS
file before attempting to change it. That
way, you will always be able to return to
where you started, should you run into
trouble. You can copy the CONFIG.SYS
and AUTOEXEC.BAT files to a floppy
disk, or copy the files to unique file names
such as; copy config.sys myconfig.old
copy autoexec.bat myautoex.old to
restore the original file (if necessary), sim-
ply reverse the command; copy mycon-
fig.old config.sys copy myautoex.old
autoexec.bat You can now begin to mod-
ify the CONFIG.SYS file. We will work
on the AUTOEXEC.BAT file later.

Eliminate unnecessary entries
The first and simplest step in freeing

conventional memory is to remove any
entries that are no longer being used. For
example, when old peripherals are up-
graded, the old device driver should be
removed and the new one loaded. Look
through the CONFIG.SYS file and erase
any obsolete entries.

Suppose for Table 1 that the file old-
mouse.exe was an old mouse driver that
was no longer needed. You can simply
erase the entry. If you are not certain
whether the entry is needed or not, you
can disable the entry rather than remove
it by adding the term REM before the
entry. This effectively REMarks-out the
entry. If you find that you need the entry
after all, you can remove the REM state-
ment later and re -enable the entry with-
out having to type it in again from scratch.

Files and buffers
The FILES entry defines how many

files MS-DOS can have open at one time.
The BUFFERS entry sets the number of
500 byte buffers that MS-DOS reserves
for data transfer to and from disk. Large
numbers of FILES and BUFFERS wastes
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conventional memory. Make sure that the
number of FILES and BUFFERS allo-
cated for your system are sufficient with-
out being excessive.

For example, if you have been using a
complex application that required 70 files
and 20 buffers, but the application has
been removed from your system, you can
return the number of FILES and buffers
to a lower level (50 FILES and 10 BUF-
FERS are usually adequate for most Win-
dows -configured systems).

Tighten the LASTDRIVE entry
DOS allows up to 26 letters to be used

as logical drive references. In many cases,
the LASTDRIVE function is set to Z (as
in Table 1), but the actual last drive to be
enabled may be E, H, or K. Each letter re-
quires about 100 bytes. Use a smaller let-
ter that more closely reflects the true last
drive. For this example, we will change
the LASTDRIVE reference to K.

Setting the stacks
If you are running DOS only, you can

usually remove the interrupt stack refer-
ence entirely or set it to 0,0. For Windows
systems, however, the setting of 9,256 is
adequate for most systems.

Relocating DOS
MS-DOS is one of the largest files to

occupy conventional memory, so one of
your priorities in optimizing convention-
al memory should be to move DOS to ei-
ther an available part of the upper mem-
ory area, or to the high memory area using
the dos=command in CONFIG.SYS.
Remember that you will need to load
HIMEM in order to load DOS into high
memory, and use the RAM switch with
EMM386 if you plan to try DOS in the
UMA. Make sure the following line is
added after the EMM386.EXE entry in
CONFIG.SYS; dos=umb,high If you do
not wish to try putting DOS in the UMA,
you can omit the "umb" portion of the line
above. Table 2 shows our refined CON-
FIG.SYS file beginning to take shape.

Make use of DEVICEHIGH
The DEVICEHIGH function allows

you to place most device drivers into the
UMA where otherwise they would be
loaded into conventional memory. There
are only a few rules to keep in mind when
using DEVICEHIGH. First, you must add
the "with" reference to the dos= function

set blaster = A220 15 DI 115 P330 T6
set sound = c:\sb16
prompt $p$g
loadhigh c:\sb16\sbl6set /M:220 /VOC:220 /CD:220 /MIDI:220
/LINE:220 /TREBLE:0
loadhigh c:\sbl6\sbconfig.exe /S
loadhigh c:Nsb16\clrv\rnscdex.exe ID:MSCD00 I /V /M:15
loadhigh c:\dos\smartdrv.exe
loadhigh c:\rnouse\mouse.com
loadhigh c:\dos\share.exe /L:100

Table 3 - A typical AUTOEXEC.BAT file using the LOADHIGH command

in order to use DEVICEHIGH at all. Sec-
ond, you can not use DEVICEHIGH until
your memory managers are loaded, so HI-
MEM and EMM386 must always be load-
ed in conventional memory with the ordi-
nary DEVICE function as shown in Table
2. Third, if you have any DEVICE refer-
ences placed before your memory man-
agers (such as the SETVER.EXE refer-
ence placed before EMM386.EXE in Ta-
ble 1), relocate the statement(s) after the
memory managers as shown in Table 2.

You can then use the DOS MEM func-
tion to check the new amount of free con-
ventional memory. After booting a sys-
tem using the CONFIG.SYS file of Table
2, free conventional memory reported by
MEM (the "Largest executable program
size" entry) rose to 555KB. For only a few
minutes worth of work, the system picked
up over 114KB of conventional memory.

Optimization for AUTOEXEC.BAT
Working with the AUTOEXEC.BAT

system startup file is a bit easier than deal-
ing with CONFIG.SYS. AUTOEXEC-
.BAT is used to set system variables, and
to start any non -critical device drivers or
TSRs (such as mouse drivers and caching
programs) that may be needed to stream-
line the system.

Before you attempt to work with the
AUTOEXEC.BAT file, you should make
a protected backup of the original file just
in case you get into trouble. If you need
guidance making a backup of AUTOEX-
EC.BAT, see the section above entitled;
"Before You Begin". Start a text editor
and load the AUTOEXEC.BAT file.

Eliminate unnecessary entries
This is the most common method of

streamlining an AUTOEXEC file. As ap-
plications come and go on your system,
you will likely be left with a number of

system variables that are no longer used,
as well as very long PATH statements that
you probably do not need. You may also
find obsolete or unused drivers and TSRs
in AUTOEXEC.BAT that can be re-
moved without problems.

If you are not sure whether an entry can
be removed safely, place a REM statement
in front of the entry. This effectively
REMarks-out (disables) the entry without
removing it. If you find that you need the
entry after all, you can simply remove the
REM statement later to re -enable the entry.

Make use of LOADHIGH
The LOADHIGH function is used to

load a program into the UMA where oth-
erwise it would be loaded into conven-
tional memory. As with DEVICEHGH,
there are some rules that must be followed
in order to use LOADHIGH successful-
ly. The "umb" reference must be added to
the dos= statement in CONFIG.SYS, and
the LOADHIGH function can not be used
until the memory managers are loaded in
CONFIG.SYS.

A typical application of LOADHIGH
is shown in the sample AUTOEXEC-
.BAT file of Table 3. It is important to note
that DOS does not report whether a
LOADHIGH was successful or not. If a
file can not be loaded into upper memo-
ry, it will be loaded into conventional
memory. Keep in mind that you can use
the letters "lh" instead of LOADHIGH.

Reviewing your results
DOS offers the MEM function, which

provides a comprehensive breakdown of
memory in the system and how it is used.
You can use the MEM function before and
after an optimization to see the results of
your work. Table 4 illustrates a typical
memory report using the /C switch.

Since this article is primarily concerned
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Modules using memory below 1MB:

Name Total Conventional Upper Memory
MSDOS 17149 (17K) 17149 (17K) 0 (OK)
HIMEM 1168 (1K) 1168 (1K) 0 (OK)
EMM386 4144 (4K) 4144 (4K) 0 (OK)
COMMAND 2912 (2K) 2912 (2K) 0 (OK)
SMARTDRV 28816 (28K) 28816 (28K) 0 (OK)
MOUSE 24560 (24K) 24560 (24K) 0 (OK)
SHARE 7648 (7K) 7648 (7K) 0 (OK)
SBCD 11584 (11K) 0 (OK) 11584 (11K)
SETVER 640 (1K) 0 (OK) 640 (1K)
MSCDEX 46576 (45K) 0 (OK) 46576 (45K)
Free 570432 (557K) 568688 (555K) 1744 (2K)

Memory Summary:

Type of Memory Total Used Free
Conventional 655360 (640K) 86672 (85K) 568688 (555K)
Upper 60544 (59K) 58800 (57K) 1744 (2K)
Adapter RAM/ROM 393216 (384K) 393216 (84K) 0 (OK)
Extended (XMS)* 15668096 (15310K) 2610048 (2549K) 13058048 (12752K)
Total Memory 16777216 (1638K) 3148736 (3075K) 13628480 (13309K)

Total under IMB 715904 (699K) 145472 (142K) 570432 (557K)

Total Expanded (EMS) 16056320 (15680K)
Free Expanded (EMS)* 13303808 (12992K)

* EMM386 is using XMS memory to simulate EMS memory as needed.
Free EMS memory may change as free XMS memory changes.

Largest executable program size 568592 (555K)
Largest free upper memory block 1296 (1K)
MS-DOS is resident in the high memory area.

Table 4 - A breakdown of memory utilization using the DOS MEM /C function

with freeing as much conventional mem-
ory as possible, you should be most con-
cerned with the third line from the bot-
tom; "Largest executable program size".
The objective is to make this number as
large as possible.

Handling upper memory problems
In an ideal world, you should be able

to load DOS, TSRs, and device drivers
into the UMA and high memory without
any difficulty. But in the practical PC
world, there are many situations that can
prevent a program from being relocated
out of conventional memory.

In many cases, the result is harmless -
the program will simply load into con-
ventional memory as it had before. In oth-
er cases, however, system operation can
be adversely affected when programs are

relocated. This part of the article looks at
a number of symptoms and solutions re-
lated to memory optimization.

Error message from a driver or TSR
One problem you might run into is that

you see an error message from a driver or
TSR when attempting to relocate it. This
is not necessarily a problem. It may sim-
ply be that there is not enough memory
available in the UMA to handle the pro-
gram you are trying to relocate. Try re-
arranging the order in which the drivers
or TSRs are loaded.

Also, the available space in the upper
memory area will vary depending on how
the PC is configured. A PC with a great
many expansion boards and expansion
BIOS ROMs may not leave enough upper
memory to hold more than a couple of

programs. There is little else to be done
with such a problem.

The system locks up when a program
is relocated

Not all software is suitable for operation
in the UMA. Check the screen messages
carefully as the PC initializes, and attempt
to determine the last program to load suc-
cessfully before a fault occurs. If you can
find the fault, it is a simple matter to
remove the DEVICEHIGH statement and
replace it with the DEVICE statement.
This will load the uncooperative program
in to the conventional memory. Keep in
mind that it may be necessary to boot the
system from a backup or alternate boot
disk so that you are able to use a text edi-
tor to make, and save such a correction.

If you are unable to determine the point
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at which the system locks up, start with
the last DEVICEHIGH statement in the
CONFIG.SYS file and change each one
to DEVICE. Reboot the PC after each
change is made. The last line to be
changed before system operation returns,
is the problem. You can then leave that
line (to load into conventional memory)
and return all subsequent lines to the
DEVICEHIGH function.

A device drive fails to load in UMA
You may find that a device driver small

enough for the available UMA fails to
load there. Some device drivers expand
when they are loaded into memory. In
most cases, the program will be loaded
into conventional memory. You can find
the actual amount of space a driver needs
by allowing the driver to load into con-
ventional memory, then using the MEM
/C command to see the file and its corre-
sponding file size-this will be the true
amount of memory needed by the driver.
You can then try loading the driver with
DEVICEHIGH using its size= switch.

Erratic program operation in UMA
You may encounter a situation in which

a program works erratically or improper-
ly when loaded into the UMA. There are
some device drivers that simply do not
work well (or at all) in the UMA. It could
be that the program needs a certain amount
of memory above it, or the driver does not
recognize addresses in the UMA. In either
case, the offending program should be
loaded into conventional memory. If the
offending program is being loaded from
CONFIG.SYS, change its DEVICEHIGH
statement to DEVICE. If the problem is
occurring in AUTOEXEC.BAT, remove
the loadhigh (or 1h) statement.

Nothing being loaded into UMA
A situation may occur where nothing is

being loaded into the UMA. You can see
this by looking at the MEM report.
Chances are that you have missed a con-
figuration step which is preventing your
system from using the UMA. Check the
following items. First, check CONFIG-
.SYS to see that the dos=umb or dos=
umb,high statement is included after the
memory managers are loaded.

Second, check that HIMEM and EMM-
386 are loaded using the DEVICE state-
ment rather than the DEVICEHIGH

statement. HIMEM should be loaded be-
fore EMM386. Also see that the EMM-
386 entry is using the noems or ram
switch. This configuration should enable
use of the UMA. At this point, simply
make sure that you are using DEVICE -
HIGH statements for any CONFIG.SYS
device drivers to be loaded in the UMA,
and LOADHIGH statements for any
AUTOEXEC.BAT device drivers.

Conclusion
Conventional memory is perhaps the

most important and contested area of
memory in any PC. The large number of
powerful peripherals and utilities now
available for PCs is placing an ever -greater
burden on the first 640KB of system RAM.
By freeing conventional memory, you are
able to run larger and more complex pro-
grams. This article is intended to explain
the concepts of system memory, and show
you some practical techniques for stream-
lining your conventional memory.

Reprinted from Nov/Dec 94 issue of
The PC Toolbox. Copyright 1994 by Dy-
namic Learning Systems. All rights re-
served worldwide.
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Test Your
Electronics
Knowledge
Answers to the quiz
(from page 30)

1. D (I know, in audio speak it is
called "rms power" even though that
term doesn't make any sense).

2. 7W (Regardless of whether the re-
sistors are in series, parallel, or series/
parallel, the total power is found by
adding the individual powers).

3. B (It is the same as making the con-
trol grid more negative).

4. A (In other words, the control grid
should be negative with respect to the
cathode).

5. Power factor equals the cosine of
the phase angle.

PF = Cos(38°) = 82.7%, or 0.827

6.5 + j8 (To write the conjugate of a
complex number it is only necessary to
change the sign of the j term).

7. This equation is hard to find when
you need it:

Np Zp2

Ns - Zs2

8. Dynamic range (By definition).

9. B (There are eight symbols in the
octal counting system: 0 through 7.
There is no symbol 8 in the octal sys-
tem).

10. The equation for capacitive reac-
tance is:

1

XC 2nfC

Solve that equation for f and you get:
1

f = 2ficC

Plug in the values and you get a little
over 2000kHz.

MCM Electronics is your
comprehensive source for all of your
service needs. Our inventory of over
21,000 stocked items includes test
equipment from Fluke, B+K, Hitachi,
Leader and TENMA. There is also a
huge selection of repair parts including
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Computer Corner

Reach out and touch someone
By David F. Norman

Small business owners already know
about the telephone. While we cuss it and
hate it when it rings at an inconvenient
time, we know we simply cannot survive
in business without it. The phone allows
us to be reached by our customers and it
allows us to yell at a supplier thousands
of miles away when shipments don't ar-
rive as scheduled.

From ordering a pizza when lunch is
going to be eaten with one glove on be-
cause you are too busy to stop, to making
airline reservations for a trade show, the
uses of the phone are simply too numer-
ous to mention. However, lately there is
another use for the phone which a lot of
businessmen have not considered: put-
ting your computer system "on-line."

Connecting the computer to the
phone system

Few computers are sold now without
a modem-a coined word which means
MOdulator/DEModulator-a device
which lets your computer "talk" to other
computers over telephone lines. (For the
nitpickers, it should be stated that mo-
dems are also used for other types of ac-
cess, but regular telephone lines are the
most common types of connection.)

Proprietary software-such as that
used by franchised operations-has long
used automatic dial -up to update cata-
logs, ask for orders, and send invoices for
orders polled from the system. This pro-
cess is usually so transparent and takes
place at such odd hours that no-one pays
it much attention unless it doesn't work.
But that is only one of the many possible
uses of a computer and a modem.

As we move very quickly into the
information age, the number of reasons to
get with it and get online continue to grow.
Everyone knows about America Online
and Compuserve. Everywhere you look
in the paper, you hear about the Internet
and the Information Superhighway. In
fact, we hear about it so often, our eyes

Norman is an independent computer consultant.

sometimes glaze over. But don't let that
overexposure turn you off. There are a lot
of reasons for all that hoopla, and some
of them are good news for you personal-
ly and for your business. The next few
installments of Computer Corner will
deal with going online with a computer.
Pardon me if I cover what you already
know; the idea is to give you ideas.

Local bulletin boards
Local BBS Electronic Bulletin Boards

(BBS) are not at all new. As soon as some-
one learned to connect a computer to a
modem and call someone else over the
telephone lines, BBS's were born. For
many years, BBS services were mostly
either hobbies or used for special services
such as product support.

Protocols for transferring files over
the wires were invented and improved
until absolute reliability was a reality.
Fiber optics improved the telephone ser-
vice and speeds of transfers began to take
giant leaps ahead. The original modems

might transfer files at 50 or 100 baud.
This translates out to five to ten charac-
ters per second. Some of us can type
much faster than that.

Now speeds of 14,400 bps are the norm
and 28,800 is rapidly becoming the stan-
dard. How fast modems will get is still
unknown. With error correction and com-
pression built into current modems,
throughput-the actual speed at which
data is transferred-can now exceed
40,000 bps or roughly 4000 characters per
second. To put that into real world terms,
I could send this document in only a cou-
ple of seconds or less to another comput-
er with a fast modem and a clean phone
line. Just plain beats mailing it.

It costs me just under a buck to mail a
small manuscript and a disk anywhere in
the U.S. I can transfer the same informa-
tion for less than thirty cents anywhere in
the U.S. and know that it got there in per-
fect condition. Why waste time faxing a
document and have it look nasty when it
gets there, when I can send it directly to
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a computer where it can be printed out on
a laser printer and look perfect? Of
course, the fax machine will be around for
a long time yet. Sending computer gen-
erated documents is one thing, scanning
a document into a computer and faxing
it that way is something else.

The cost of a bulletin board
Computers and modems can be used

to move information very quickly, but
there is more. National and local BBS
services-not counting America Online
and Compuserve and their competi-
tors-are a big business. There are still
a lot of free BBS services around, but
someone has to pay for the upkeep. If you
have multiple phone lines to your place
of business, you know that each month
there is a big flat fee-even if the phone
didn't ring all month.

A medium sized BBS has from 10 to
20 lines plus the upkeep on the equipment
to which they are connected. Unless the
BBS operator is pretty well off, the bills
have to be paid from BBS revenue. Fees
from users pay some or all of the cost and
other revenue comes from advertisers.
This is where several opportunities exist
for the electronic servicing dealer.

Working with an existing BBS
For modest fees-usually only a few

bucks a month-you can offer your prod-
ucts and services to a technically orient-
ed market. If the BBS provides a lot of
service to its users, the users tend to be
fiercely loyal-not only to the BBS but
to the advertisers who sponsor it and help
keep user fees low.

Another reason for supporting a BBS
as an advertiser is the support you can pro-
vide for your customers. If I have a prob-
lem with something in the middle of the
night, whenever possible I send the sup-
porting party an E -Mail message. Then
the support people can either call me or
give me an answer to my question by
return E -Mail. It works!

If you check your answering machine
in the morning, you can figure on being
tied up for an hour or so just chatting on
the phone. When the solution you provide
to your customer may be as simple as:
"Unplug the unit from the wall. Wait for
30 minutes and then plug it in again and
reprogram the clock and channel setup. If

that doesn't fix it, bring it in and we will
put it on the bench." Short, sweet, and to
the point. If you had this kind of infor-
mation available on a BBS, it wouldn't
waste time-yours or theirs.

Announcements of sales and special
offerings are easy to upload to the BBS and
as your online customer base grows, you
will probably build an E -Mail list of "hot"
prospects for your services and wares.

Talk to a local BBS operator or "sysop"
and ask if he has any ideas as to how your
business might be improved by his par-
ticular operation. You spend lots of mon-
ey for advertising of all sorts. Electronic
advertising is cheap and effective. Some
BBS's even take orders for products in
their "Electronic Malls."

Setting up a BBS
If your business is directly involved

with computer sales or service, your op-
portunities are even greater. You might
even want to consider setting up your own
BBS. What do you need to access a BBS?
If you have a computer with a modem,
you probably already have everything
you need. Microsoft Windows comes
with a basic communications program
called, appropriately, Terminal.

Mustang Software makes a full line of
communications software. Wildcat BBS
software by Mustang is running on BBS's
all over the world. They even offer a
shareware version-which has most of
the bells and whistles of the full -featured
version and you can try it before you buy
it. Whether you are running DOS or Win-
dows, Mustang makes a communications
package for your operation. You can "test
drive" Q -Modem for DOS and even
download it from Mustang's BBS (805-
873- 2400) and all it costs you is a little
phone time. Be warned, however, the files
for Q -Modem are big and you need to be
running at 9600 bps or higher to down-
load it in any reasonable time.

For the last few months, I have been
running Q -Modem for Windows. What-
ever you want in a comm package, this
one has it. Dozens of terminal emulations
-so your computer can properly "talk"
to the distant computer, even fancy main-
frames-automatic dialers and "scripts"
which let you automate your connections.
The program's script programming lan-
guage can get pretty complex, but most

of us don't have to do anything other than
turn on the "Quicklearn" facility and act
just like we are recording a macro for any
other program.

The software comes with a "host"
script which sets up a mini-BBS on your
computer so that someone can call you
and upload or download files if you allow
them to do so. If you are worried about
access to your system, you can set it up
as a closed, "callback" BBS.

Before anyone can access your com-
puter when it is set up as a callback sys-
tem, you have to first enter their login
name, their password, and their modem's
number. When they ring into your board
and login, the system hangs up and then
calls their modem back. When they an-
swer-which can be automated by a
script-they have to give their password
again and only then are they permitted to
upload or download files. Simple. but
fairly impressive security.

Q -Modem can also use RlPscrip if the
remote system supports it. RlPscrip allows
you to use a mouse for point and shoot as
you navigate through the BBS menus. For
those of us addicted to the little rodents,
this is a neat idea whose time has come.
Last and maybe least, the program has a
fax facility. This would be a much bigger
deal except that most high -end word -
processors do the same thing, better.

Next time on Computer Corner, we will
discuss some of the business opportuni-
ties offered by increasingly less ex-
pensive Internet access, and speaking of
E -Mail, my address is:dnorman@gem-
.kern.com.
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Video Corner

Servicing remote control
transmitters

Ricks Ilall

One of the more profitable products that
I service in my service center is remote
control transmitters. That is, considering
the amount of time I have to put into ser-
vicing a remote unit, the amount I charge
for this service, and the success rate, the
return I receive is very good.

A typical repair, if it is feasible on a
remote, takes about 20 minutes. If it takes
much longer than that, it isn't worth it. I

find that my success rate on remotes is
about the same as for TVs, and much bet-
ter than for VCRs and stereos. For this I
can charge about one-fourth the amount
that a customer would have to pay for a
new unit, if the customer had to buy a new
remote from the original manufacturer.

You might say, that the customer could
just buy a universal remote for near what
I would charge to service one. That is pos-
sibly true. However, most of today's TV
and VCR remotes have special functions
such as menu, setup, sleep, and tracking.
It isn't always possible to find a remote
unit that performs all of those special
functions. Moreover, the customer is
comfortable with the remote and would
usually rather spend a reasonable amount
to fix their remote than to learn how to
operate a universal product.

The remote tester
A remote control unit tester is a must

for faster and easier remote servicing, not
one of those card indicators that gives off
a reddish glow when you hold a remote
near it in subdued light. I quit using those
cards quite some time ago. They work
fine, but they require the use of both hands
and I found them hard to see unless the
light in the room was dim.

There are some store bought testers on
the market. I have seen one in an elec-
tronics catalog, for example, that is in the
form of a pen. That unit might be OK for

Hall is the owner and chief technician at Hall's TV in
Prenti.s. NIS
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Figure 1. If you have a discarded TV or VCR waiting to be scrapped, you may be able to reclaim
the IR receiver. Many of them have connections as shown here. IR receivers are also available
inexpensively at stores that sell electronics components.

testing an IR signal inside a VCR, but I
don't use one for remote testing, for the
same reason that I don't like the card
tester. You have to hold down a button
with one hand and the remote in the other.

The best remote tester I have used is
one that I built myself, and it didn't cost
anything. I used an old IR receiver from
a discarded TV set, a box from an old an-
tenna booster power supply, a power sup-
ply from an old Atari game, and an LED
from an old VCR. I also built a handy
compact model using Radio Shack parts
(Table 1). An article on those units was
published in the March 1993 issue of
Electronic Servicing & Technology.

The diagrams showing the IR receiv-
er, and the construction of the tester, are
reproduced here as Figures 1 and 2 for
your convenience. With this tester, you
can check output from a remote from clear
across the room. You can mount or set the
unit on a shelf, plug it into the ac and it
will be on and ready whenever you need
it, and you don't have to dim the lights or
hold the remote transmitter close to the
tester in order to get an indication.

You could build another unit, and run
it off a 9V battery to take along on calls.
My wife works in the service center most
evenings while I am out on calls, and she
uses the tester when a customer comes in

and thinks that his remote needs batter-
ies. The customer can see for himself
whether or not the remote works.

Bad solder connections
The most frequent cause of remote fail-

ures is bad solder connections, especial-
ly on the leads of the crystal, the LED and
any other heavy parts on the circuit board.
Many times, the broken lead of the crys-
tal will be broken off very short.

I desolder the crystal and scrape around
the broken lead with a razor knife to clean
off as much of the broken lead as possi-
ble. Then I strip an old TV or VCR line
cord, take one of those thin strands of cop-
per wire, and wrap it around the broken
lead and solder. After reinstalling the
crystal in the circuit board, I glue it to the
board with some silicone rubber. This will
help absorb the shock, and the crystal will
not shake loose again. Most manufactur-
ers are now using some kind of adhesive,
or sticking the crystal down with two-sid-
ed tape so broken crystal leads will prob-
ably be less common in the years to come.

Spilled liquids
The next most common problem I en-

counter in remotes is the spillage of cof-
fee, tea or soft drinks into the unit. In most
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Figure 2. A simple circuit, as shown here, can put an IR receiver to work as an IR remote transmitter tester.

Table 1
IR Receiver 276-137
High Brightness LED 276-066
Case (Box) 270-293
9V Battery Clip 270-325
SPST Toggle Switch 275-624

Table 1. You can build the IR tester circuit in
Figure 2 using the bill of materials shown here.
The case has a compartment with a door that
you remove to insert a 9V battery.

cases, the customer isn't even aware that
something has been spilled into the re-
mote. The best way to fix this problem is
to take the unit apart and give it a good
bath. Don't use an aerosol contact clean-
er such as alcohol, Blue Shower, etc., to
clean the conductive rubber pads. I ruined
several remote -control transmitters try-
ing to do this, and it just doesn't work.

I use a household cleaner called Whis-
tle Cleaner. It is a cleaner/degreaser, and
works quite well. I'm sure that any other
cleaner of that type, such as 409, Glass
Plus, Fantastic, or any of the many simi-
lar products would also work. But try any
of them on a remote you're not too par-
ticular about first, to be sure that they
won't damage the unit.

Just spray down the circuit board, the
rubber conductive pad, and the top cover
of the remote unit. Use a soft toothbrush,
and scrub it down well. Be particularly
careful to clean the circuit board where the

conductive rubber pad meets the board.
Usually there will be a buildup of drink
and crumbs around the holes in the top
cover. Clean this well with a brush so the
pushbuttons can move freely.

Next, rinse the unit well and shake off
the excess water. The best way I have
found to dry the parts before reassembly
is to use a vacuum cleaner in the blowing
mode. Turn the vacuum on before you
start the cleaning and by the time you are
ready to dry, the air will be warm.

The air from my vacuum is fairly
strong, but not as powerful as the air-
stream from a compressor hose, which
might blow parts around. Also, the air is
very dry, and after it has run for about five
minutes it is slightly warm. I find that this
dries the parts much faster than using a
heat gun. Also if you use a heat gun you
run the risk of overheating parts.

Other failure modes
Some of the other fixes are broken

wires, broken circuit board traces and
broken battery terminals. There is an old-
er Zenith IR remote that doesn't use a
crystal. This unit is based on a tuned cir-
cuit, and has an adjustment on it. When I
encounter this unit, I try tuning the unit a
little at a time, then try it on a Zenith TV,
until it works. I have found that in about
ninety percent of the cases, if there is out-
put from the remote transmitter, it will
operate the product's remote receiver.

In the case of the Zenith tunable remote

control, and one NAP unit, there are occa-
sions when it will not operate the TV set,
even though you will see an indication of
output on the remote control tester. In the
case of the NAP remote, the LED on the
tester will flash very slowly. If you see
this slow flash, you will know that the lead
on the crystal is broken.

Save those old remote control units
It is a good idea to save all your old re-

mote controls from discarded sets, and
any remotes left at the service center, It is
usually not worth the trouble to order re-
placement components for remote con-
trol units, so things like battery covers,
top covers, bottom covers, IR output
LEDs, LED lenses, crystals, batteries, ter-
minals and such come in handy.

UHF transmitters can be serviced too
Ninety-nine percent of the remotes that

are brought in for service today are the
IR type. I have, however, worked on a few
of the UHF type that work with satellite
systems. The IR tester won't do you any
good on those, but a large percentage of
those can be serviced, too.

Considering their small size and low
cost, it might seem at first glance that re-
mote control units just aren't worth both-
ering with, and that they should simply be
discarded when they fail. But as this arti-
cle demonstrates, remote control trans-
mitters can be serviced profitably, keep-
ing many of them out of the landfill. 
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What Do You Know About Electronics?
Motor speed control and load lines
By Sam Wilson (WA8RMS)

In a previous issue we reviewed the
constant -current supply as it applies to dc
motors. Remember that a constant volt-
age is applied to a dc motor if you want a
constant speed. A constant current is ap-
plied if you want a constant torque. This
installment of WDYKAE? will look at
another example of how a constant -cur-
rent generator is used.

Achieving constant current
Figure 1 shows a traditional differen-

tial amplifier with a constant -current di-
ode supplying the two halves of the cir-
cuit. We have reviewed the constant -cur-
rent diode before. It can be made with a
JFET having the gate tied to a series
source resistor.

There are a number of other ways to get
the constant -current input to the differen-
tial amplifier. Textbooks tell us that the
constant current is necessary so that the
sum of the transistor currents will be a
constant value. Textbooks also say that
the constant current can be obtained by
using a high value of resistance. The ques-
tion is: How can a high resistance give us
a constant current? Figure 2 tells the story.

This graph shows the relationship be-
tween resistance and current in a circuit
that consists of a 0S2 to 6000 variable re-
sistor in series with a 500Q resistor. Only
five points are used to show the relation-
ship between resistance and current. The
steep downward slope indicates that this
is not a constant -current relationship. If
the current were constant, the current vs
voltage curve would be a horizontal line.
On the same graph, the current/resistance
relationship with the fixed resistance
increased to 50000s is shown. As shown
by the decreased slope, this circuit is near-
er to a constant -current relationship.

Whoa! Wait just a darn minute! The sec-
ond curve only shows the more constant
current/resistance relationship when the
circuit has a greatly reduced current.

Wilson is the electronics theory consultant for ES&T.
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Figure 1. A traditional differential amplifier with a constant -current diode supplying the two halves
of the circuit.

What we want to see is a constant cur-
rent/resistance curve when the current
starts at the same point.

Getting higher constant current
Not to worry. Look at the graph in Fig-

ure 3. If the applied voltage is raised to
150V, the initial current starts with the
same current value as the first graph:
30mA The graph in Figure 3 shows a
more -nearly constant current relation-
ship. However, it was obtained by in-
creasing the applied voltage.

Actually, the second graph in Figure 2
is closer to what we are looking for. It ac-
complishes a better constant -current rela-
tionship with the lower voltage. That is
the better choice if the amplifiers can op-
erate at the reduced current.

BIFET works better
We established at the outset that the cir-

cuit in Figure 1 is a traditional differen-
tial amplifier. We're talking about the ear-
liest 741 op amp input circuit. That circuit
works much better if you trade in the bipo-
lar transistors for "BIFET" (bipolar field-
effect transistor) amplifiers. (Figure I in-

set.) You will also see the newer version
referred to as BICMOS. Other favorite
terminology is also used.

The point is this: by using a FET to con-
trol the base current of the bipolar transis-
tors you get a high -impedance input to the
circuit, and to the op amp. The high input
impedance translates to the fact that the
circuit delivering a signal to the input
doesn't have to supply signal power. Read
"signal power" to mean signal current.
So, you get the advantage of the high (in-
put) impedance FET and the higher -cur-
rent controlled amplifier.

Picking more nit out of theory
When you mention Newton's Law of

Gravity out loud in some circles, you're
inviting the statement: "Einstein's Law of
Gravity has replaced Newton's Gravity
Law". Let's take a look at the difference.

Newton's law of gravity is written in
equation form as follows:

F = mim2/d2

where F is the force of attraction
between bodies with masses Ml, and M2,
and d is the distance between the masses.
A constant of proportionality is usually
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Figure 2. The upper curve on this graph shows the relationship
between resistance and current in a circuit that consists of a OD to
6005I variable resistor in series with a 5000 resistor. The lower curve
shows the current/resistance relationship with the fixed resistance
increased to 500SIs. As shown by the decreased slope, this circuit is
nearer to a constant -current relationship.

included to take care of different medi-
ums between the masses.

Grinding in the effect of relativity,
Einstein's Law of Gravity is:

F = m imid2.00000016

If you are dealing with heavy objects at
a great distance-like planets-Einstein
has it. However, if you are working with
two Ned balls separated by a distance of
one centimeter, defer to Newton's Law.
Einstein's Law did not replace Newton's
Law, it increased the accuracy of New-
ton's Law when dealing with large values
of mass and distance.

That infrared thing
It was student Joe Feusner of Wichita,

KS who asked about the Radio Shack in-
frared detector. The question is, "How
does it work?" His instructor, David T.
Ronan, in Norcross, GA, passed that
question on to me. I, in turn, asked the
readers of this column how it works.

Many thanks to the readers who sent
circuits for IR detectors. But, so far not
one reader was able to explain the Radio
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Figure 3. If the voltage applied to the circuit of Figure 2 is raised to 150V,
the initial current starts with the same current value as the first graph.
30mA. This graph shows a more -nearly constant current relationship
However, it was obtained by increasing the applied voltage.

Shack device that changes color when
exposed to infrared light. I managed to go
through chemistry in college without tak-
ing the lab. I had to get special permis-
sion from a doctor to duck out of that lab.
I passed the course with a B, but I can't
say I know much about the subject. How-
ever, I don't feel too bad about it. None
of my readers have explained how it
works. Neither did the guy who makes
keys at Ace Hardware.

So, let me ask one more time-Does
anyone know how the Radio Shack IR
detector works? Send me an explanation
and I'll send you a gift.

Leak detectors
Question: How do they use electronics

to detect very small leaks in pneumatic
systems?

Answer: They use ultrasonic detectors.
Those detectors can pick up the very low
volume of ultrasonic sound the leaking
gas makes.

If you are thinking of taking the CET
test and you want the Industrial Elec-

tronics option, ISCET is using the How-
ard Sams book titled "Industrial Elec-
tronics for Technicians" by J.A. Sam Wil-
son and Joseph Risse. Howard Sams sells
the book under the publisher name
"Prompt".You can get the book from:
ISCET, 2708 West Berry Street, Ft.
Worth, TX 76109-2356. Be sure they
send you the correction sheet!

A different load line problem
We have reviewed load lines in previ-

ous issues. Let's start this discussion with
a typical load line problem that will serve
as a review. We will then review a differ-
ent kind of problem. Figure 4 shows a
transistor connected across a Thevenin
equivalent generator. It is presumed that
the generator represents a more compli-
cated circuit where the transistor is actu-
ally connected. The applied voltage is
10V and the current is known to be 5mA.
The base current has been adjusted to
equal 60pA.

The problem is: what is the voltage
across the transistor and what is the cur -
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rent through the transistor? To solve this
problem, start by locating two points on
the graph: the open -circuit voltage of 10V
and the short-circuit current equal to
10V/2K0 = 5mA. Draw the load line
between those two points. At the point
where the load line crosses the 60pA base
current curve, draw a vertical broken line
down to the voltage axis, and horizontal
broken line over to the current axis. The
current is 3.8mA, and the voltage across
the transistor is 2.45V

Solving for base bias current
Now let's try a different type of prob-

lem. Refer to Figure 5. Again, a transis-
tor is connected across an equivalent
Thevenin generator. The short-circuit
current is 7.5V/12500s = 6mA. The open
circuit voltage is 7.5V. The load line is
drawn using those values.

The problem shows that there is 5V
across the transistor. The question is:
What is the base bias current? To solve
the problem, project a line up from the
5V point to the point where it strikes
the load line. That point is on the 40pA
curve, so the base current must be 40pA
in order for the voltage across the tran-
sistor to be 5V.

zw0
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Your Ticket To
syTcicii7QQ

%AA,' AM7
Over 28,000 technicians have gained admit-
tance worldwide as certified professionals.
Let your ticket start opening doors for you.

ISCET offers Journeyman certification in
Consumer Electronics, Industrial, Medical,
Communications, Radar, Computer and
Video. For more information, contact the
International Society of Certified Electro-
nics Technicians, 2708 West Berry Street.
Fort Worth, TX 76109; (817) 921-9101.
Name

Address

City

State Zip

Send material about ISCET and
becoming certified.

Send one "Study Guide for the
Associate Level CET Test." En-
closed is $10 (inc. postage).

Figure 4. The transistor is connected across a Thevenin equivalent generator. The applied volt-
age is 10V and the current is known to be 5mA. The base current has been adjusted to equal
60pA. You can use a load -line technique to determine the voltage across the transistor and the
current through the transistor.

Figure 5. Here's an example of using a load line to solve for base bias current. To solve this
problem, project a line up from the 5V point to the point where it strikes the load line. That point
is on the 40pA curve. So the base current must be 40pA in order for the voltage across the
transistor to be 5V.
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Literature
IEEE 1284

A new color brochure is available from
3M Electronic Products Division describ-
ing their line of IEEE 1284 compliant
products. The newly adopted IEEE1284
standard for high-speed peripheral -to -host
communications defines a new bi-direc-
tional signaling method and establishes
standards for the cable and connectors
needed to attach peripherals to a host Per-
sonal Computer.

The 42 -page brochure provides prod-
uct features, color photographs and tech-
nical drawings of the company's IEEE
1284 boardmount and wiremount con-
nectors, 1284 cables, compliant assem-
blies, adapters, and accessory hardware.
The brochure also details the physical,
electrical, and environmental characteris-
tics of the compliant products.

Circle (55) on Reply Card

Solvent guide update
An all -new solvent guide update is now

available from Dynaloy, Inc., a manufac-
turer of specialty chemicals and solvents
serving such industries as telecommuni-
cations, computers, electronics, plastics
processing/molding, automotive, avion-
ics/aerospace, medical, audio/video, con-
verting and laminating.

The one -page flyer is an update to the
main Solvent Selection Guide, and de-
scribes a new line of safety solvents for
solving industries' concerns of health,
safety, disposal, and the environment.

Applications for these solvents include
general cleaning and degreasing ; clean-

ing of urethane and isocyanate residues
from equipment and molds; the removal
of mold release residue from plastic
molded parts; cleaning of silicone oils and
uncured silicone polymers from molds
and equipment; and the cleaning and de -
fluxing of printed circuit boards.

Circle (56) on Reply Card

Test accessories catalog
ITT Pomona's 1995 Electronic Test

Accessories Catalog contains 172 pages
of more than 3,800 specialized products
arranged in an easy -to -read format in-
cluding helpful selection guides. All of
these accessories are designed to opti-
mize the performance of test equipment
and to guarantee consistently reliable test
results, according to the company.

Useful as a resource, companion piece
to equipment from Hewlett-Packard, Tek-
tronix, Fluke and other leading manufac-
turers, the catalog includes short tutorial
sections such as, "Selecting the Right
Scope Probe" and "Extending Your
DMM'S Capability."

Featured products include: a new series
of 30-450 MHz oscilloscope probes
which integrate an all -new surface mount
device (SMD) circuit, developed for use
in testing today's highest -performance
ICs; new IC test clips including a 240 -pin
version for MC68360 devices; sealed
polycarbonate and die-cast aluminum
enclosures; a pocket -sized logic scope
probe; ultra -thin micrograbbers for test-
ing fine -pitch (0.25 mil) ICs; a program-
mable IC/socket test switch test adapter;
high -voltage and plug -on specialty probes,

and a new line of ESD accessories and
test/service kits.

Circle (57) on Reply Card

Electronics product catalog
Galco Industrial Electronics has re-

leased an updated, easy -to -use, product
catalog containing over 300,000 items in
over 1 300 pages. These items are easily
located through the use of either a com-
prehensive product or manufacturer in-
dex and each section features an individ-
ual index for quick referencing.

The greatest enhancement to the com-
pany's newly revised Full Line Product
Catalog is an all -new complete alpha-
numeric listing of semiconductor part
numbers and their location within the
semiconductor section. Modifications
have also been made to many of the prod-
uct lines in the semiconductor section
including additional detailed technical
specifications and data, 157 pages of new
semiconductor products, a fully revised,
user-friendly section index, and more.

Many new product lines have been add-
ed during 1994. Some of the new lines in-
clude, Autocon/Dynapath, BEI, Bourns,
Control Techniques Dart Controls, Elec-
tromatic, Mallory and Thor Electronics.
These new product line pages are located
at the beginning of the appropriate cata-
log section and are highlighted at the top
of the corresponding section index. The
new products are also featured in the
product and manufacturer index located
in the back of the catalog. All "New Prod-
uct Pages" have been tabbed for quick and
easy reference.

Circle (58) on Reply Card

Technical supplies catalog
New from HMC is a detailed, fully -

illustrated buying guide of electronic
tools, test equipment and technical sup-
plies for the assembly, testing and repair-
ing of electronic products. This catalog
contains a large selection of brand -name
items inc:uding precision hand tools, test
instruments, datacom/telecom equip-
ment, tool kits, soldering/desoldering sys-
tems, lamps and magnifiers, static control
products, industrial chemicals and adhe-
sives, measurement and inspection in-
struments, and work stations.

Circle (59) on Reply Card
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Business Corner

Leadership: A rare and valuable
commodity
Part Four Political Leadership
1{ John Ross

This magazine may seem like an unusu-
al forum for a discussion about political
leadership. With the exception of our
membership in various organizations and
our concerns about legislative moves,
most of us have very little to do with polit-
ical aspirations. Furthermore, most of us
view political behavior, and thus, politi-
cal leadership as an undesirable but un-
avoidable part of organizational life.

Political leadership is everywhere
However, the notion of political lead-

ership surrounds us and affects our ac-
tions in a variety of ways. When we con-
sider the leadership spectrum described
in previous articles, political leadership
becomes difficult to place.

Certainly, transactions occur in the po-
litical leadership arena. Just as political
leadership tugs at and nudges the concept
of ethical leadership. In organizations,
political behavior becomes evident when
considering the allocation of scarce re-
sources, when evaluating personnel, dur-
ing the setting of organizational goals,
and during the making of decisions.

It becomes obvious, then, that individ-
uals will manipulate organizational poli-
tics to acquire, enhance, or to use power
and other resources in order to obtain a
desired outcome in a given situation. Usu-
ally, the situation will involve some type
of disagreement or uncertainty. Consid-
ering the allocation of scarce resources,
astute political behavior by one manager
may garner more resources for his section
while robbing resources from another
section of the organization.

In terms of evaluation, the first manag-
er may win a higher evaluation from his
superior. The other manager may receive

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

a message about his perceived lack of per-
formance in the form of a lower eval-
uation. As mentioned, political behavior
also comes into play during the goal -set-
ting and decision -making processes.
Individuals may shape organizational
goals and decisions, so that not only the
organization benefits, but the individual
benefits as well. A manager or employee
may adamantly push for a new organiza-
tional direction, knowing that he will gain
personal rewards during implementation.

Methods of obtaining power
Some methods to obtain power include:
 Controlling information-providing

only parts of critical reports for organiza-
tional review, omitting certain key or
damaging facts, and lies.

 Controlling lines of communication-
controlling access to individuals.

 Using outside experts-justifying a
position or decision through the claims
made by friendly, outside experts.

 Controlling the agenda-keeping a
decision off the agenda, extending dis-
cussions so that everyone tires, or raising
technicalities about a proposal.

 Game playing-being absent when
crucial, potentially disruptive decisions
are being made, pretending not to be in
the decision -making or leadership loop,
leaking sensitive information, and show-
ing favoritism to some, ignoring others.

 Image building-maneuvering by in-
dividuals so that they participate in only
the successful projects, taking credit for
the work of others, exaggerating person-
al accomplishments.

 Building coalitions-urging others to
join ranks before a controversial decision
has to be made.
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 Controlling decision parameters-
defining the criteria or specifications by
which a decision is made. In this way, the
individual may seem unbiased since he
can maintain some distance from the actu-
al decision -making process.

Each one of the behaviors listed threat-
ens the stability of the organization and
undermines the ability of the leader. Un-
fortunately, none of us can simply elimi-
nate these behaviors, but, we can take spe-
cific actions that will negate the effects
behind these behaviors.

Countering political behavior
Countering political behavior in the

organization calls for the recognition of
political behaviors. Indeed, recognizing
these behaviors, and the opportunity for
these behaviors to surface can allow the
political leader to anticipate certain ac-
tions. With anticipation as a weapon,
leaders may opt to enlarge and open com-
munications to the entire organization, or
productively move to eliminate uncer-
tainty. Instead of allowing rumors to
grow, the political leader may make an-
nouncements as decisions are made.

In the end, political leadership re-
quires an awareness that leaders and fol-
lowers play given roles, and an aware-
ness that those roles change often. The
exchange of roles may occur over time
and with different political settings.

According to James McGregor Burns,
leaders have a special role where they
become activators, initiators, and mobi-
lizers. The personal influence of a leader
flows in multiple directions, and both
vertically and horizontally. True leaders
will attempt to sort personal motivations
from the decisions that affect the direc-
tion of the organization.

Moreover, true leaders will maintain
contact with ethical values while per-
forming the transactions that are a neces-
sary part of their daily activities. In this
way, these leaders create followers who
have the ability to become leaders. In-
stead of maintaining a tight grip on polit-
ical power, true leaders spread the power.
keep organizational communications
honest and open, and anticipate personal
and organizational needs. All of this al-
lows the leader to negate the effects of
political behavior.
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Books
Simplifying Power Supply Technol-

ogy, PROMPT Publications $16.95
paperback.

Simplifying Power Supply Technology
offers an entry point for people interest-
ed in the field of power supplies.

Power supply technology has come a
long way in recent years. Many research-
ers have dedicated their careers to ad-
vancing the field of power electronics and
a good amount of effort is put into mak-
ing contributions to the field. One can eas-
ily appreciate this field by understanding
the basic concepts involved.

This book simplifies the concepts of
power supply technology and gives the
reader the background and knowledge to
confidently enter the power supply field.
It is also useful to experienced technicians
as a reference guide to the basic concepts
of various topologies. Topics covered in-
clude: input, regulators, converters, con-
trol, specifications, and more.

The book was written for readers from
various backgrounds. Students, hobby-
ists, professional technicians, engineer-
ing assistants, and marketing and sales
people will find this a useful and infor-
mative companion volume in the power
supply industry.

Prompt Publications, Howard W. Sams & Company,
Indianapolis. IN 46214

Basic Principles of Semiconductors,
By Irving M. Gottlieb, PROMPT Pub-
lications, 161 pages, $14.95 paperback.

In Basic Principles of Semiconductors,
from an exploration of atomic physics
right through a detailed summary of semi-
conductor structure and theory, estab-
lished author Irving M. Gottlieb takes
readers on a step-by-step journey through
the world of semiconductors.

Despite their ever-growing prominence
in the electronics industry, semiconduc-
tors are still plagued by a stigma which
defines them merely as poor conductors.
This view fails to take into account the fact
that semiconductors are truly unique al-
loys whose conductivity is enhanced ten-
fold by the addition of even the smallest
amount of light, voltage, heat, or certain
substances.

As the book illustrates, this inherent
characteristic alone has led to semicon-
ductors eclipsing the vacuum tube as the
foundation for electronic technology.
Multidiscipline investigations involving

physics, chemistry, materials science, and
electronic -engineering have been re-
quired to optimize the unique conductiv-
ity properties of semiconductors for prac-
tical use, but their success and conclu-
sions have led to benefits we are just now
starting to reap. Some of the subjects cov-
ered include: electrical conduction, tran-
sistor structure and materials, semicon-
ductor injection lasers, power MOSFETs,
Gunn diodes, and more.

With its simplified explanations and
thorough discussions, Basic Principles of
Semiconductors, provides everyone from
the hobbyist and student right up to the
technician and professional electrician
with an introduction and reference into
the principles of semiconductors.

Prompt Publications, Howard W. Sams & Company,
Indianapolis. IN 46214

Handbook defines electronics acro-
nyms, Rothschild & Associates, $9.75 a
copy.

A new 28 -page handbook takes the
mystery out of the bewildering number of
acronyms used in electronics. Titled
HOTCAKE-Handbook of a Thousand
Common Acronyms to Know in Elec-
tronics, this booklet defines hardware and
software acronyms used in communica-
tions, IC design, computer architecture,
RF and microwave, video graphics and
networking (including Internet). It also
includes acronyms for worldwide stan-
dards, organizations, societies, consor-
tiums, and government agencies and pro-
grams. Definitions of general terms used
in electronic engineering and business are
included as well.

The publisher, the electronics consult-
ing firm Rothschild & Associates, plans
to issue new expanded versions of HOT -
CAKE twice a year to keep up with the
proliferation of new acronyms.

Rothschild & Associates, 175 Knibloe Hill Road.
Sharon. CT 06069

Troubleshooting and Repairing Com-
pact Disc Players, 2nd Edition, By
Homer L. Davidson, TAB Books, 544
pages, 500 illus., $24.95 paperback,
$44.95 hardcover.

In this second edition of his guide Trou-
bleshooting and Repairing Compact Disc
Players, Homer L. Davidson gives prac-
ticing electronics technicians and students
at all levels the hands-on service informa-
tion they need to correct problems in the

latest CD player.
Starting with clear explanations of the

basic principles common to all CD play-
ers, Davidson then moves on to cover in
illustrated detail every circuit found in
these remarkable, but often problem -
prone machines. Readers learn how to
remove and replace defective laser heads;
troubleshoot and replace low -voltage
power supply circuits; repair servo sys-
tems; build an infrared tester; use an oscil-
loscope to service signal circuits; locate
and replace defective slide, load, and disc
motors; and more.

TAB Books McGraw-Hill, Inc., Blue Ridge Summit. PA
17294-0850

The Beginner's Handbook of Ama-
teur Radio; 3rd Edition, By Clay Laster,
TAB Books, 416 pages, 210 illus.,$21.95
paperback.

This new edition of The Beginner's
Handbook of Amateur Radio provides
information on how to get started in the
exciting hobby of ham radio operation.
Author Clay Laster gives readers the low-
down on equipment and everything else
necessary to "get on the air."

This edition shows how to build a
fully equipped amateur radio station,
and covers the latest amateur radio
equipment, FCC rules and regulation,
and operating and frequency/band priv-
ileges for all license classes. It even ex-
plores the theory of electricity and elec-
tronics and radio wave propagation.

TAB Books, McGraw-Hill, Inc., Blue Ridge Summit, PA
17294-0850

Advanced Electronic Projects for Your
Home and Automobile, By Stephen
Kamichik, PROMPT Publications, 160
pages, illus., $18.95 paperback.

You will gain valuable experience in
the field of advanced electronics by learn-
ing how to build the interesting and use-
ful projects featured in Advanced Elec-
tronic Projects for Your Home and Auto-
mobile. You can build the projects cov-
ered in this book whether you are an expe-
rienced electronic hobbyist or an elec-
tronic engineer.

The book shows you how construct the
following: active filters, stereo preampli-
fier, surround sound system, speaker sys-
tems, infrared remote control, electronic
scorekeeper, brain wave monitor, car
anti -theft system, and more.
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Everything in this book has been thor-
oughly tested by the author, and a detailed
explanation of each circuit is given to help
you understand its operation. Each pro-
ject is designed to give you years of enjoy-
ment and reliable service.

Prompt Publications. Howard W. Sams & Company,
Indianapolis. IN 46214

Surface -Mount Technology for PC
Boards, By James K. Holloman, Jr.,
PROMPT Publications, 520 pages,
illus., $26.95 paperback.

Surface -Mount Technology for PC
Boards details the evolution, application,
and benefits of surface -mount technolo-
gy, or SMT. As author James K. Hollo-
man, Jr., points out, SMT holds great
promise for manufacturing technology
and the race to adopt it has been described
as the latest revolution in electronics. This
book will give everyone from the engi-
neer to the interested layman the inside
track on this pace -setting technology.

Since its introduction, the largest road-
block for the complete acceptance and
efficiency of SMT has been a lack of com-
munication. The how-to knowledge of
SMT comes from the factory floor, but the

exchange of ideas and demands between
the electronics designers and manufactur-
ing personnel has been either nonexistent
or, at best, ineffective.

Surface -Mount Technology for PC
Boards provides a two-way street for com-
munication between the manufacturing
technology and the layout considerations
for surface mount technology.

The subjects covered include: benefits
and limitations of SMT, surface -mount
components, manufacturing methods,
practical applications and standards, glos-
sary and more.

Prompt Publications, Howard W. Sams & Company,
Indianapolis, IN 46214

Easy Laser Printer Maintenance and
Repair, By Stephen J. Bigelow, 224
pages, 200 illus., $18.95 paperback,
$28.95 hardcover.

Laser and LED printers have become
indispensable fixtures in most of today's
offices and, like other office equipment
that usually performs reliably, are taken
for granted -until they break down. Then,
an office can be thrown into chaos while
waiting for a professional technician to
arrive, never mind the expense of service

calls. For readers who want to save mon-
ey and keep their printers in top operat-
ing condition, Easy Laser Printer Main-
tenance and Repair is the perfect all -
in -one manual.

Written especially for those with mod-
est technical skills, this easy -to -use guide
will have readers handling common prob-
lems such as poor image quality, and pa-
perjams and misfeeds with ease. Step-by-
step instructions and illustrations aid in
solving more complex problems too.
And, just as important, this book teaches
how to extend a printer's life by perform-
ing adjustments, cleaning, and other rou-
tine maintenance -all without having to
call on a professional.

Chapters are included on: components,
power supplies, image formation sys-
tems, soldering and test instruments, ser-
vice guidelines and precautions, mech-
anical systems, electronic controls, and
service guidelines.

The book also includes an index of
printer manufacturers and supply sources
and a "quick reference" index of trouble-
shooting procedures.

Professional Book Group, McGraw-Hill, Inc.
Blue Ridge Summit, PA 17294-0850
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VCRfacts®, the ultimate technician's
tool for VCR service and repair, is
available to you now at a fraction of
the price you are currently paying for
manufacturers' information. To help
every service dealer improve his bot-
tom line, Howard W Sams & Com-
pany has re -engineered and released
VCRfacts®. Designed by the techni-
cians and editors of PHOTOFACT®,
VCRfacts® features both electronic and
mechanical information arranged in
Sams' standardized format, at less than
a third of the price you are paying now
for the same data.

For more information, or to sign up
for a subscription, call (800) 428-7267
or FAX to (800) 552-3910.

Because most VCR re-
pairs are mechanical in
nature, VCRfacts in-
cludes extensive ex-
ploded views.

Mechanical alignment
information with exact
placement of gears and
gear assemblies.
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Troubleshooting and Repairing Con-
sumer Electronics Without a Schematic,
By Homer L. Davidson, TAB Books,
320 pages, 250 illus., $22.95 paperback,
$34.95 hardcover.

Working on electronic equipment
without the help of detailed schematic
diagrams is one of the most common and
time-consuming dilemmas faced by tech-
nicians, students, and advanced hobby-
ists. That's where Troubleshooting and
Repairing Consumer Electronics Without
a Schematic comes in.

In this heavily illustrated, highly prac-
tical guide, Davidson reveals a virtual
gold mine of trade secrets he learned dur-
ing his many years as the owner of a prof-
itable radio and TV repair business.
Davidson explains how to successfully
pinpoint, test, and repair faulty compo-
nents in everything from compact disc
players, VCRs, and cassette decks to car
radios, audio amplifiers, and color and
black and white TV chassis.

A handy list of common mechanical
symptoms, a time -saving troubleshoot-
ing chart that tells readers where to look

for specific problems, and actual case his-
tories that explain how various repairs
were made are included for each type of
unit covered in the book.

Davidson is one of the best-known au-
thors of electronics troubleshooting and
repair books. He is the TV Servicing Con-
sultant for Electronic Servicing & Tech-
nology magazine and author of Trouble-
shooting and Repairing Solid -State TVs,
2nd Edition and Troubleshooting and
Repairing Audio Equipment, 2nd Edition

TAB Books, McGraw-Hill Inc.,
Blue Ridge Summit, PA 17294-0850

Mechanical Devices for the Electron-
ic Experimenter, By Britt Rorabaugh,
240 pages, 250 illus., $18.95 paperback,
$29.95 hardcover.

Electronics enthusiasts often find that
experiments, especially those in the field
of robotics, have significant mechanical
elements in addition to their electronics
content. But most electronics books don't
delve into the particulars of how to build
the mechanics or adapt other parts. In
Mechanical Devices for the Electronics

Experimenter, amateur robot builders and
electronics and computer hobbyists will at
long last, find the nuts -and -bolts instruc-
tions needed to design and build mechan-
ical devices for motion and positioning in
robotic application, among other uses.

Using an abundance of high -quality
illustrations, this guide describes in detail
how to design robot propulsion systems,
fabricate homemade components for
pneumatic systems, design simple hy-
draulic systems and motor controller cir-
cuits, design and fabricate solenoids, de-
sign gear trains and cams and design and
fabricate vacuum actuators.

Author Britt Rorabaugh includes plenty
of useful practical and theoretical infor-
mation, such as concise explanations of the
measuring units used by engineers and an
explanation of electromechanical forces
and how to harness them. A tinkerer's gold
mine, according to the publisher, this book
also includes thorough explanations of
how to adapt automotive and other types
of parts for use in electronics experiments.

Professional Book Group, McGraw-Hill Inc..
Blue Ridge Summit, PA 17294-0850

Fox International
23600 Aurora Road* Bedford His.. Ohio 44146

OVER 3 MILLION PARTS IN STOCK

4DSS- E Tmerson 1* FISHER

4HITACHI MAGNAVOX

Matsushita PHILIPS PROSCAN
Panasonic - Quasar - Technics

nen ei-ftt, SANYO

SHARP if SONY
SANSUI

TOSHIBA

SYLVANIA
AZa...._71171f

WIt Call Nlultiple Distributors For All Your Pans Neeck"

"With One tall l'ou Get It All"

CALL ONE NUMBER
FOR ALL YOUR PART NEEDS

800-321-6993
We Are Not A Broker WE STOCK PARTS

Call Us With Your Backorder List Today!!!!

Coming Next Month

Servicing a computer with floppy drive,
printer and mouse problems

In this article, the author, Jurgen Ewert describes using a
diagnostic program under difficult circumstances to correct
a multiple -symptom controller problem.

Servicing RF distribution problems
Many hotels, hospitals, convention centers, schools and

other large buildings have their own RF distribution system
to distribute the signal from a satellite receiver throughout
the building. In this article, the author, Arthur Flavell,
describes a typical RF distribution system and provides tips
on troubleshooting problems in such a system.

Electronics servicing chemicals
The banning of Freon has led chemical companies to cre-

ate a new arsenal of chemicals that is more friendly to the
environment and no less effective in getting the job done. It
is important, however, that the technician select a chemical
that is effective but will not damage any of the materials it
is used on. This article by the ES&T staff lists and discuss-
es some of the chemicals that are useful to the technician in
performing servicing.

Circle (26) on Reply Card
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News (from page 5)

would approach stations in San Francis-
co, Chicago, Los Angeles, and New York
about using RBDS. In each city, the ETA
will also conduct educational programs
to raise public awareness about the tech-
nology and its uses.

"This is the fastest way to bring RBDS
to the largest number of stations serving
the largest radio audience," said Gary
Shapiro, group vice president of ETA's
Consumer Electronics Group. "Having
some of the largest cities on board with
RBDS should then make it easier for sta-
tions in the other 20 major cities to start
using the technology. While this is being
accomplished, manufacturers will be able
to commit more marketing efforts to sell
RBDS radios in the U. S. "

ETA's plans call for approaching the
following cities: Philadelphia, San Fran-
cisco/Oakland, Chicago, Los Angeles,
New York, Dallas/Ft. Worth, Houston/
Galveston, Washington, D.C., Baltimore,
Boston, Long Island (N.Y.), Miami,
Tampa, Atlanta, Detroit, Cleveland, Pitts-
burgh, Cincinnati, Minneapolis, Seattle,
Anaheim, San Diego, Phoenix, Denver,
St. Louis.

A timetable for each city has not yet
been set, although the EIA says it will
shortly begin to work in San Francisco
and work to finish each city as quickly as
possible. Plans call for reaching the 25
markets within the next 12 months.

EIA believes that stations in smaller
markets will eventually add RBDS be-
cause they clearly see the benefits it of-
fers. EIA has pledged $500,000 in match-
ing grant funds to equip stations with
RBDS technology. To date, Delco Elec-
tronics Corporation, Denon Electronics
and Pioneer Electronics (U.S.A) have
committed matching funds and or prod-
uct(s) for this project.

NSCA offers the first in a series of
new video training tapes

A new video training tape on Basic Mi-
crophone Construction is now available
from NSCA, as part of its ongoing pro-
gram to provide members with high qual-
ity educational programs and services.
Produced by the NSCA and Foto-Comm
Corporation, the new training tape de-
scribes the various types and operating
principles of microphones, and shows the
viewer how to compare microphones ac-

cording to manufacturers' published
specifications. It also provides valuable
tips on selection and applications for var-
ious microphone types.

According to David Read, Director of
Education for NSCA, the Basic Micro-
phone Construction tape is the first in a
series of new NSCA video training tapes.
Future tapes will cover mixers, signal pro-
cessing, amplification and loudspeakers.
The NSCA also has a library of education-
al programs on video tape that are current-
ly available for use by its members.

For more information on purchasing
the Basic Microphone Construction vid-
eo, or any of NSCA's video training tapes,
contact David Read at NSCA Headquar-
ters 1-800-446-NSCA.

EIA/CEG announces 1995 resident
workshop program

The Electronic Industries Asociation/
Consumer Electronics Group (EIA/
CEG) is offering color television servic-
ing workshops throughout the remainder
of the year at two locations. These work-
shops are open to consumer electronics
technicians and educators. While cover-
ing basic principles and practical trou-
bleshooting on modern equipment, the
courses are particularly suited for techni-
cians who wish to be updated on their basic

theory and troubleshooting abilities.
Considering the high quality and time-

liness of these programs, and the materi-
als the attendees retain, EIA believes that
the practical nature of these workshops
will give the attendees new skills of
immediate benefit.

These courses have an estimated value
of $500.00, but EIA/CEG offers them at
a cost of only $50.00. The dates and loca-
tions of the courses are as follows: Triton
Community College, River Grove, IL,
July 12 through 14, October 11 through
13 and the Tampa Technical Institute,
Tampa, FL, July 5 through 7, October 3
through 5.

For more information, call EIA/CEG
at 703-907-7670. To register. send a let-
ter on company or institution letterhead,
along with a check or money order for
$50.00 to: EIA/CEG Product Services
Department 287 Washington, DC 20055,
or you may fax your registration request,
along with credit card information to
EIA/CEG at 703-841-0030.

Take the mystery out of videotape

recording equipment . . .

MAINTAINING AND
REPAIRING VCRs
Third Edition
Now you can turn a broken VCR
into money in your pocket!

Get the professional guidance you need
for quick and easy VCR repair. Information
on test equipment, testing and evaluation
procedures, repair options and actual case
studies are included in this comprehensive
resource. Updated with hundreds of dia-
grams and exploded -view photos this new
edition covers: mechanical systems, elec-
tronic circuits, necessary testing equipment,
camcorders, HQ video and stereo audio
circuitry, and much more.

Order now and get a professional Uni-
versal Test Lead Kit-absolutely FREE! Just
fill out and mail the coupon or call, toll free,
1 800 822-8158, 24 hours a day.

..sometimes I feel like 1 couldn't
make a repair
without it "
C L Welch, TX

14 -PIECE

UNIVERSAL

TEST LEAD KIT!

TAB/McGraw-Hill, Inc.
P O. Box 182607
Columbus, OH 43218-2607

YES! Please rush my copy of Maintaining
and Repairing VCRs-Third Edition by Bob
Goodman (#023969-X). Please be sure to include
my FREE Test Lead Kit. I have enclosed payment
of $39.95 (Plus $4.50 S&H and applicable state
anc local taxes).

NAME

ADDRESS

CITY

STATE ZIP

PHONE

PAYMENT:

3 Check or Money Order

0 Credit Card

0 MC 0 VISA DISCOVER AMEX

Acct. No.

Expiration Date

Signature

Ql FOR FASTEST SERVICE CALL

1 800 822-8158
Key=SP25E4A

Your satisfaction is always guaranteed by
TAB/McGraw-Hill, Inc.. You may return any
selection for replacement or refund.
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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 head-
ing (For Sale, Business Opportunities, Miscellaneous, Wanted). Blind ads (replies sent to ES&T for forwarding) are $40 additional. No agency discounts are allowed
for classified 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 available, 1" minimum, billed at 1/4" increments after that 10"
maximum 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
information 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 North Broadway, Hicksville, New York 11801 Attn: Classified Department

Phone: 516-681-2922 FAX: 516-681-2926

FOR SALE

>»» REPAIR SOLUTIONS -more than 15,000 VALUABLE , TIME-
SAVING, MONEY MAKING REPAIRS for servicing TVs, VCRs,
CAMCORDERs & other electronics, organized in an easy -to -use com-
puter program -The TIP REPAIR Program. PROFESSIONAL
BOARD/COMPONENT LEVEL REPAIRS with Part numbers,
Component locations values & test voltages. ADD your own tips.
PRINT tips. Owners of our COMPUTERIZED TIP PROGRAM say this is
the **BEST** technical tip program on the market today. Works on ANY
IBM compatible computer. NEW VERSION -works in DOS and WIN-
DOWS. Only $200.00!!! (limited time only). Prepaid orders within the con-
tinental U.S.A. shipped FREE. **FREE* Demo! **FREE** Phone
Call! Have your own tips? Ask about our TIP EXCHANGE policy with
FREE Updates! CALL 1-800-215-5081. HIGHER INTELLIGENCE
SOFTWARE, 60 Farmington Lane, Melville, NY 11747.

SERVICE TIPS Computer Program
Organizes 16,068 SERVICE TIPS in ALPHABETICAL ORDER by
Brand Model/Chassis & Symptom with 3 lines for Symptom and 8 for
Solution. NOT ONLY CAN YOU REVISE and EDIT or PRINT any ser-
vice tip in our database, but YOU CAN ADD YOUR OWN INFORMA-
TION and it will automatically be alphabetized and sorted. Our program
contains information from TECHNICIANS like YOURSELF on TVs,
Projection TVs, VCRs, Camcorders and other consumer electronic
equipment. UNLIKE SOME OTHER PROGRAMS, WE HAVE NO GIM-
MICKS. SERVICE TIPS was designed and created by 2 CETs who are
technicians/owners of their own service centers and a full-time pro-
grammer. SERVICE TIPS is available for $129.95 plus s&h. DOS and
WINDOWS compatible. For more information CALL US at 1 -800 -621 -
TIPS (621-8477) (from US & Canada). Demo Disk and Quarterly Updates
available.

REDUCED 85%. Diehl Mark III $69, Diehl Mark V Horizontal circuit
tester $179. New. Conductive coating for remote control keypads $9.99
ppd. WEEC, 2411 Nob Hill Road, Madison, WI 53713. 608-238-4629,
608-273-8585.

ANNOUNCING OUR 6th EDITION FOR YOUR SERVICE TIPS
LIBRARY SAMSUNG with 372 tips for $24.95 OR PURCHASE
ALL 6 EDITIONS FOR $99.95. Each individual book contains easy to
read cures for those "extremely tough repairs" on COLOR TVs & VCRs.
Our ZENITH Module Repair Book has 248 tips- $29.95, EMERSON
has 353-$24.95, GOLDSTAR has 334-$24.95, NEC has 164 tips -$19.95
, SANYO/FISHER has 455 tips- $29.95. ORDER ANYONE OR ALL 6
EDITIONS & SAVE $54.75 MAIL CHECK OR MONEY ORDER TO:
ELECTRONIC SOFTWARE DEVELOPERS, INC. 826 So. Main St.,
South Farmingdale, NY 11735.

SERVICE DATA & HARD TO FIND PARTS previously -owned SAMs,
manufacturers data, books, FREE catalog. AG Tannenbaum, Box 110,
E. Rockaway, NY 11518. 516-887-0057, Fax 516-599-6523.

ATTENTION TECHNICIANS-$Profitize Now!TM and DOUBLE YOUR
GROSS! I Did, You Can Too! Work Fewer Hours, Make More Money!
If falling product prices, customer's throwaway mentality and increasing
circuit complexity are lowering your profits, you need to $Profitize
Now!TM. Kit Explains All! Send $10 to Hi -Tech Electronics, P.O. Box
1874, Henderson, Texas 75652.

FOR SALE

» SERVICE MANAGEMENT Software at an affordable price!!!«<
ServWare Service Management Software- Stage 1 for the service
business that wants to keep track of their customers and their repairs
on computer AND print invoices. Look up customers by NAME and
PHONE NUMBER. Print INVOICES with YOUR business name,
address, & phone number at the top of EVERY invoice. Print invoices
with your printer on inexpensive, plain paper. If the repair is taxable,
ServWare- Stagel will also calculate the tax on the repair & Total the
sale. No lengthy manuals to read. Even if you are new to computers,
you can start using ServWare-Stage 1 right away. This is it !!! ServWare
is here. The Service Management Software you've been waiting
for. Only $200.00. Call 1-800-215-5081. HIGHER INTELLIGENCE
SOFTWARE, 60 Farmington Lane, Melville, NY 11747.

!!! AT LAST !!! the most comprehensive FCC to MODEL CROSS
REFERENCE GUIDE BOOK available today. Containing 248 FCC
numbers with similar models PLUS a MODEL or SIMILAR MODEL
CROSS REFERENCE GUIDE BOOK and Master Index in alpha
numeric order by brand&model number. Our format has 94 Brands and
over 3,000 models and similar model cross references on VCR's,
Camcorders, TVs and Computer Monitors which will help in repairing
the product and save you the cost of duplicate service literature. To order
send check or money order for $49.95 plus $3.00 Shipping to Electronic
Software Developers Inc. 826 South Main Street, South Farmingdale
NY 11735.

Free 9-516/517 module cure!!! Stop replacing! Repair easily yourself.
Send business SASE: TEK Enterprises 212 Marbou Drive Newark,
DE 19702.

TV CASE HISTORIES: Booklet with 2,175+ histories. Satisfaction
assured. Only $45 (plus $3.00 for priority mail). Mike's Repair Service,
P.O. Box 217, Aberdeen Proving Ground, MD 21005. Same mailing
address 31 years. Send SASE for samples. 410-272-4984, 11am-9pm.

****Sony Tuner Cure**** 1-465-371-11/-12 Stop replacing! Repair eas-
i_ly yourself & save! Send $15.00 : TEK Enterprises 212 Marabou Drive
Newark, DE 19702.

****12,000 Tech -Tips 163 Brands- 2,000 New Repairs Every 8
Months-Qtrly Newsletter- 3" Paper Manual -"FREE" Usage of our
Computer Program for 30 days. See page 30****

FREE ZENITH CURES
Earn $$$ Repair Zenith TV modules found in over 1000 models, 1983-
1993. Symcure manual shows you how. $89.95 or send SASE for FREE
samples. ZMEX, 807 Queen Palm Lane, Sarasota, FL 34243.

VHS -VCR Repair Solutions Sets I - IX. Each contains 150 symptoms and
cures, free assistance, $19.95 each, all nine $49.95. Visa/MC. FAX (219)
272-6612. Eagle Electronics, 52053 Locks Lane, Granger, IN 46530.

Surplus Electronic Test Equipment for sale at discounts. Write,
phone, or fax to request the current list. Jim Stevenson, 3401 Sunny
Slope Road, Bridgewater, NJ 08807 Phone: 908-722-6157 Fax: 908-
722-6391.TEST EQUIPMENT BOUGHT & SOLD: OSCILLOSCOPES,
ETC. 1-408-738-4206. FAX 1-408-736-6946.
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FOR SALE FOR SALE

ATTENTION SERVICERS: Add the DTS125 Labor Tracker to your ser-
vice bench and save both time and money. The DTS125 automatically
measures service time and computes labor charges for your service
jobs. The DTS125's precise job timekeeping will end costly under-
charging. It will save time, too, by eliminating the need for time record
slips. Call or fax for brochure. Johnson Electronic Technologies, 508-
562-1157; 508-562-1201 (fax).

SENCORE: VA62A and RG67 with all cables, manuals and schemat-
ics. Less than 10 hours use, $2000.00 OBO 1-800-720-1944.

SENCORE:PR57, SC61, VA62, VC63 mint condition w/extras
$3200.00. Sams Photofacts (quantity 1002) between #1500 and #2950
Contact: Russell 405-248-6126 after 5PM.

Repair Management Software- features Multiple Pick-up Stations,
Invoicing, Inventory, Purchase Orders, Part Cross, FCC Cross, Tech
Tip, POS, Mouse, Network Ready $395.00 (DOS). Free Demo Disk
w/Doc's 602-813-6119.

Semiretire Sunny Florida. Established electronic contract television
service business. Includes latest sencore equipment plus1983 3BDR-
2-2 MODEL HOME $125,000.00 813-627-6786.

Now offering an electronic problem and diagnostic guide, created by
an authorized service center. TaKe our troubleshooting experiences and
put them to work for you!!! Get a data base with over 60 brands and 1,000
tips for only $24.95. You can add, delete, change, run on DOS, Window
with color menu. Plus a list of manufacturers and parts you need. Trial
disk for $3.00. Consumer Electronic Service 1401-C S.E. Maynard Road,
Cary, NC 27511. We take Visa or Mastercard 919-469-9247.

BUSINESS OPPORTUNITIES

Relocate your Electronics shop from floodings, earthquakes, hurri-
canes, base closings. Use Texas 65 year old established name with cus-
tomer following. Permanent air base. Factories. Retiring. 817-767-5490.

To Advertiser in
Electronic Servicing & Technology's
Classified Section Call 516-681-2922

Readers' Exchange
Readers' Exchange is a free service.
The following restrictions apply to Readers' Exchange:
 Only individual readers may use Readers' Exchange, and items must be restricted to those that are

ordinarily associated with consumer electronics as a business or hobby. If you're in business to sell the
item(s) you want to 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 items each for wanted and for sale,
and may be no more than approximately four magazine column lines in length (about 20 words).

 All submissions must be typed or printed clearly!
Send your Readers' Exchange submissions to:

Readers' Exchange
Electronic Servicing & Technology, 76 N. Rroadwayilicksville, NY 11801

WANTED

Need tools, equipment, etc. for servicing. Ex -con
turned Christian in need of help. Starting a new life.
Contact: John W . McCann, 1122 Michigan Avenue.
Ft. Wayne. IN 46802

For Fisher VCR Model-FVH730. Leaf switches
(cassette load) Part no. 4-2314-00230. Not avail-
able from distributor. Contact: Dale Thorton, 3031
W. Crawford Avenue, Connellsville. PA 15425
(412) 628-7209.

Model VTR -620 service, instruction or infor-
mation manuals on reel to reel video recorder,
Concord Communication Systems, Concord
Electronics Corporation. Contact: Meeldijk, I 363G
Valley Road, Wayne, NJ 07470, 201-337-2764.

RCA CIA, Chassis CTC4A part number in man-
ual 100409, number on the flyback 274515 need
flyback transformer. Contact: John Albion 604-
382-8430 (call collect) or fax 604-920-3517.

JVC Model HR-D151U VHS recorder,
Eldorado Model 1608 frequency counter. Need ser-
vice manuals or schematics. Contact: Don Setliff,
149 Barton Chapel Road, Pliny, WV 25158. fax
(304) 696-4343.

Sams Photofacts, 5 years old to present. Also a
VC93 and CR70. Contact:1-218-263-7090

GE Tuner control module(used) # EP 93X474
(KMPV). Contact: Ray's TV, Box 70,27725 Main
Street, Lacombe, LA 70445, 1-504-882-5685.

Model TPS-L2 leatherette case for original Sony
Walkman. Also willing to purchase entire unit if
complete, working or not. Contact: Randy Bray.
6715 Eberlein Avenue, Klamath Falls, OR 97603.
(503) 884-1406. E-mail R= Bray%de%114fsCr
orlmt.ang.afmil.

Need service manual for Burroughs DEX 3500
fax machine. . Contact: Paul Garrett, 3823 31st,
Detroit, MI 48210-3117, (313) 894-0947.

FOR SALE

Sams schematics. 159 available for models from
1970s to 1980s plus many other schematics for
Zenith, Quasar, Sharp, Admiral, Motorola, etc.,
$150.00. Contact: Wilma Maurer 1-(717)325-2687.

Phillips p/n 483526597092, for Magnavox,
Philco, Sylvania and Philips TV's replacement PC
board -CRT socket, new, $8.00. Give away item:
Baldwin Organ Model 61 power transformer.
Contact: Krebs, PO Box 3765, Silverdale. WA
98383-3765.

Three old TV repair books, one is "Pin Point TV
Trouble in 10 Minutes," all are hard cover. All three
for $30.00. Contact: Daniel Seidler, 3721 W 80
Street, Chicago. IL 60652, (312)284-8221.

Sencore CR70, beam builder CRT analyzer and
restorer. Excellent condition with original packing.
Recal. less than I year, $750.00 or best offer.
Contac: Ron Giller, (309) 452-3073.

Sylvania sign lights up color television/stereo 42
1/2 inchL X 12 inch W. Contact: Ann Bichanich
(Jay' s), 15 112W Lake Street, Chisholm. MN 55719.

Sencore VC93, CVA94, PR570, LC I 02,
SC3100, TF46, SM200 I , New October 1994. Many
B&K also. No reasonable offer refused. Contact:
Dan (6/2) 767-4495 (leave message).

Sencore LC102 capacitor inductor analyzer.
Like new condition. All options, case, cables, bat-
tery $1200.00. Contact: Nils 800-842-7948 ext. 29.

Sencore instruments, VC93, $1700.00. VG91,
$1600.00, PR57, $300.00, all are like new. Contact:
Steve (517) 547-5022.
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"Sperry Tech's
Pricing Guide"
Updated new 6th edition...a
framework for setting rates
that apply to Hi -Tech pro -

111.A, ducts...a formula that
guarantees SUCCESS!in

Toll Free for details.
1-800-228-4338

Tech's
Guide

To
Pric

Circle (40) on Reply Card

TUBES .TUBES.TUBES
World's Largest Range

VISA

Over 2.000 Types, Domestic & Foreign

UP TO 85% OFF
International Components Corporation

= Toll Free 800-645-9154N V State 516-293-1500
105 Maness Road. Melville. New York 11747

Circle (29) on Reply Card

Annual NESDA
Convention &
Trade Show

July 31, 1995 through
August 5, 1995

Arlington, Virginia

Calling All Servicing
Professionals!!

Please join us that week for
technical seminars, instructor's
sessions, industry forums, asso-
ciation meetings, A two day
trade show, sponsored meals,
sporting and social functions.

All of the above has been
designed to provide you with the
tools you need to help you in
your profession.

Come hear and see the latest
in equipment and services ex-
hibited Wednesday, August 2
and Thursday August 3, starting
at 11 am.

To Attend
Please call Barbara Rubin
at 817-921-9061 for details

To Exhibit
There are a few booth spaces
left, please call Laura Troyer at
817-921-9061 for reservations

Advertiser's Index

Page
Reader
Service Advertiser

Company Number Number Hotline

Andrews Electronics 65 20 800/289-0300

Chemtronics 5 21 800/645-5244

Computer & Monitor Maintenance 54 22 800/466-4411

Dalbani Corporation 30 23 800/325-2264

Electronix Corporation 24 24 800/223-3205

Electronic Technicians Association ....12 25 317/653-4301

Fluke Corporation BC 46 800/59 -FLUKE

Fox International 68 26 800/321-6993

Hytec Dealer Services, Inc 25 27 800/883-1001

ISCET 62 817/921-9101

ITT Pomona 17 28 909/469-2900

International Components Corp. 72 29 800/645-9154

LG Precision 20 30 310/404-0101

MCM Electronics 55 31 800/543-4330

MAT Electronics 47 32 800/628-1118

McGraw Hill 69 800/822-8158

NESDA 45,65 800/433-5557

Parts Express 12 33 800/338-0531

Philips ECG 29 34,35 800/526-9354

Premium Parts + 54 800/558-9572

Quantum Data 45 36 708/888-0450

Sams, Howard & Company 67 37 800/428-7267

Sencore IFC,8 1,38 800/SENCORE

Sony Electronics 11 39

Sperry Tech 72 40 800/228-4338

Stoner, Inc. 24 41 800/227-5538

TV Man Tech Tips, Inc 30 42 800/474-3588

Tentel 7 43 800/538-6894

Thomson Consumer Elec. IBC 93

Wavetek 3 44 800/854-2708

We'd like to see your company listed here too. Call Diane Klusner
at 516/681-2922 to work out an advertising program tailored to suit
your needs.
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by Thomson

PROSCAN Mies

KEY ITEMS
CROSS REFERENCE

Exact Replacement Semiconductors
OEM Replacement Parts

Universal Replacement Parts

Now availablema single guide
to help you find your exact or
universal parts...fast!
Our new crass reference source
book for VCRs and camcorders
.combines our most popular
cross reference information
into one easy -to -use volume.

One book...filled with 320
information packed pages on
VCR and camcorder key
items, universal parts
...and mach more.

The Technician's
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ConUct your TCE Pails
Distributor for your
comp.imentory copy.
Ord. Publication
Number IJ9780

git.e's what the new
ins:

OEM Replacement Parts

111 Universal Rep.acement
Parts

Exact Replacement
Semiconductors

 Camcorder Batteries
 Flameproof Resistors

and much more
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A crash course
in why you can always count on

Fluke meters.,,yN

Professionals know Fluke never lets you down. Every day, you're asked to rise to new

challenges. You need a test tool as tough as your job. True story: a tech working atop a 170 -foot tower

accidentally knocks his Fluke 23 meter and an industrial -grade screwdriver over the edge. Straight down

they fall, crashing to the asphalt below. He goes down. His screwdriver's handle is shattered. Expecting

the worst, he gingerly picks up his Fluke meter and smiles. All that's broken is a fuse. He snaps in

another, goes right back up and continues testing with the same Fluke 23.

No harm to the meter - or the pocketbook. Unbelievable? Not when you

consider every rotary knob, keypad, and switch on every Fluke meter must

pass strict testing for drops, intense heat or cold, electrical overloads, and

years of harsh wear and tear. What's more, Fluke meters are built in an

ISO 9001 certified factory. So you know you can always meet your quality goals. People depend on you,

so depend on Fluke. See your Fluke distributor today, or call 1 -800 -59 -FLUKE for a catalog and a direct

connection to a distributor near you and ask for a catalog.

For technical or application support call 1 -803 -44 -FLUKE.
©1994 Fluke Corporation. P.O. Box 9090. M/S 250E. Everett, WA.
USA 982061090 Canada (905) 890-7600.
Europe (31 40) 644200. other Countries (206) 356-5500.
All rights reserved. Ad No. 00681

Send us your "Fluke survival story

and get a free meter case.

Serious Tools for Serious Work

FLUKE
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