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ON THE COVER
Much of consumer electronics servicing
involves disassembling, testing, identi-
fing and replacing faulty parts that cause
problems. However, there are some
cases where dust, dirt, corrosion and
other contaminants interfere with the
proper operation of the product. In such
cases, a dose of the right chemical ther-
apy can quickly end the problem. (Photo
courtesy of Caig Laboratories)
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Editorial

An update on ES&T
on the Internet

Back in March we reported in this editorial space that ES&T
had entered the age of digital communication. Here's an update.
Now users of the internet can contact the editor of ES&T direct-
ly via the net. If you have anything you'd like to say to the ES&T
staff, or if you have an article idea, a completed article, or any
other correspondence, you can send it to me at this intemet ad-
dress: cpersedit@aol.com. I'll try to reply promptly to any inter -
net messages.

For any readers who might have missed it the first time, here's
some other information about ES&T and the internet that we
published in March.

If you have a computer and modem, you can talk back to us
or get an advance look at what's coming up in future issues by
checking into the ES&T feedback area on the GEnie informa-
tion service. If you're a GEnie member, look for us in the RADIO
& ELECTRONICS ROUNDTABLE (Pg. 345), under "Com-
mercial Vendors-Books, Magazines, Videos, etc." (Category
16; Topic 5). If you're using a Windows or Mac based program
to access GEnie, just go to Keyword RADIO, click on "Radio/
Electronics Bulletin Board," then open folder 16 and go to topic
5, ES&T. It's even easier with a text -based program: just type
"M345;16;5" (without the quotes) and press "enter." If you're
not a GEnie member, you can take care of that by calling them
at 1-800-638-9636. And if you're on another online service, or
have direct Internet access, you can send us mail addressed to
"CQ@genie.geis.com."

If you'd like to gain access to ESIG, the Electronic Servicers
Information Group, the on-line address to which you can send
e-mail to is, esig-list-request@frick.com. If you'd like to get
more information about ESIG, you can call Susan Frick at 816-
461-6230.

Currently, the primary focus of ESIG seems to be checking
on the availability of older, out of stock parts and general indus-
try communication, something many of the servicers would like
to see their industry groups do better. Sending out information
on the intemet allows for the transfer of information on indus-
try trends, news bulletins, or other sorts of customer service in-
formation with tremendous time savings.

ESIG is administered by NESDA (the National Electronic
Servicing Dealers Association), and is not a free service. It is
offered at an annual cost of $25.00 to members and $50.00 to
non-members. At the moment, if you sign on you will be allowed
to use it at no cost for around 30 days to see if it is of use to you,
and asked to send a check to NESDA if you wish to continue
to have access. After that trial period, if your check has not been
received, you will be denied access.

ES&T readers and computer service
In the January issue, we included a survey questionnaire that

asked a few questions about the experience that readers have
had with computer service. Here are the results of that survey.

1. What percentage of products serviced at your service cen-
ter are computers or peripherals?

0 1 - 10 10 - 25 26 - 50 Greater than 50 Total

38 51 14 8 24 135

2. What computer products do you serve?

Computer/CPU Monitor Disk Drive Printer they

61 78 40 50 13

3. Do you use diagnostic tools in servicing computer products?

NO: 24
POST (power on self test reader cards): 20
Diagnostic software: 54
Fixed drive utilities: 39
Floppy drive utilities: 37
Virus utilities: 40
Windows utilities: 28
Other: 11

It is important to keep in mind that the results of this survey
are not statistically significant and cannot be projected over the
ES&T readership. However, what this does tell us is that of all
of the 135 readers who returned the survey cards, 97, or over
70 percent, reported that they perform some computer service.
Of that number, 24, or almost 18 percent spend over 50 percent
of their time servicing computers.

It is also interesting to note that large numbers of these indi-
viduals are pretty well equipped to get the job done. Many of
them have POST reader cards, diagnostic software, and a selec-
tion of other utility programs.

It is safe to conclude that consumer electronics service cen-
ters are turning in significant numbers to personal computer ser-
vicing as a way to broaden their business base. We will be con-
tinuing to provide articles on that subject. We will also continue,
however, to publish articles on all of the other aspects of con-
sumer service as well.

°salt e.....9 ?-4-"A4vi
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capacitance, and frequency
measurement capabilities.
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0.7 -inch, 31/2 -digit display.
Insulated probes and alligator
clip leads are included, and
there is a huge selection of
accessories, including current,
rf and HV probes, temperature
converters, holsters, and cases.
Ask for Wavetk DMMs. They're
the meters to pick when you
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$11995
Other XT Series UMMs from $89.95
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Asia Pacific: (852)865-1903
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News
Home theater components post

strong growth in 1994
Factory sales of home theater products

rose 12 percent in 1994 to $7.7 billion
compared with $6.8 billion in 1993, ac-
cording to the Consumer Electronics
Group of the Electronic Industries Asso-
ciation (EIA/CEG). Large screen direct -
view televisions, the primary component
of most home theater systems, led the in-
crease with sales of $4.4 billion in 1994.

"These very strong sales figures indi-
cate that consumer interest in home the-
ater is on the rise," said Gary J. Shapiro,
EIA/CEG group vice president. "Re-
search conducted by EIA/CEG concludes
that the number of home theater house-
holds is expected to increase more than
150 percent in 1995."

Home Theater, Shapiro explained, brings
together the latest advancements in both
audio and video technology. The compo-
nents necessary for a complete home the-
ater include a large screen color television,
an audio -video receiver with surround
sound capability, a hi-fi stereo VCR, a las-
er disc player, and four or more speakers.

"Strong sales in these component areas
confirm that the consumer electronics in-
dustry is responding with an array of af-
fordable systems that allow families to re-
create the movie theater experience in
their own homes," said Peter Tribeman,
president of Atlantic Technology Interna-
tional Corporation and Chair of the EIA/
CEG Home Theater Subdivision.

One of the key findings of the research
is that audio and video components of the
home theater market shared equal in-
creases in sales, with each rising roughly
12 percent in dollar volume.

Industry group expects another
record year for color television

Despite increased sales of projection
televisions and camcorders, video hard-
ware products posted mixed results in
January, the Electronic Industries Asso-
ciation's Consumer Electronics Group
(EIA/CEG) reported today.

"The home theater boom continues to
drive sales of big -screen TVs, a market-
place trend that may explain why projec-
tion models are selling at a brisk pace,"
explained Gary J. Shapiro, group vice
president of the industry association.

Some 650,000 projection TVs were sold
to dealers in 1994, and the January figure
rose nearly 25 percent as compared with
the same month a year ago.

Camcorders also fared well in January,
EIA/CEG said. Some 193,000 camcorders
were sold to dealers, a solid 5.2 percent
improvement over January 1994. Sales of
compact models, increasingly the formats
of choice for family moviemaking, rose 20
percent in January, while sales of full-size
camcorders dropped 36 percent.

Coming off the hottest year in their four -
decade history, sales of color TV receiv-
ers cooled during January. Sales of color
TVs to U.S. dealers, which last year to-
taled a record shattering 24.8 million
units, slipped 9.9 percent in January to ap-
proximately 1.28 million units from 1.42
million a year ago. Large -screen models
today account for more sales, in units and
dollar volume, than those in the tradition-
al most popular 19 -and 20 -inch categories.

"After buying at a torrid pace during
the second half of 1994, it appears that
color TV dealers are taking a breather and
bringing inventories into balance," Sha-
piro said. "Given the trend line, howev-
er, these numbers are unlikely to be more
than a blip in the steady growth of color
TV in general and the large -screen cate-
gories in particular."

EIA/CEG recently predicted, based on
an expanding economy, a high degree of
consumer confidence, and upbeat results
from intent -to -buy surveys, that color TV
sales for 1995 will set new records.
Among the hottest categories will be
direct -view models measuring 30 -inches
and above, which during 1994 jumped a
spectacular 33 percent.

Sales of VCR decks, which totaled 13
million last year, declined 11.4 percent in
January, from approximately 775,000 to
686,000 although within the VCR cate-
gory sales of stereo models jumped an
impressive 19 percent. Like color TVs,
VCR sales had previously enjoyed five
months of uninterrupted growth.

Also reporting slippage were color TV/
VCR combinations and laserdisc players.
TVNCR combos, more than 2.2 million
of which were sold during 1994, contract-
ed 18 percent in January to some 91,000
units. Sales of laserdisc players, still the
preferred video source among cinema-

philes, for example, fell 28 percent in Jan-
uary to slightly more than 13,000 units.

Consumers find accessories enhance
basic consumer electronic products
Consumers buy accessories to enhance

and expand the use of and prolong the life
of their consumer electronic products, ac-
cording to the Electronic Industries Asso-
ciation/Consumer Electronics Group's
(EIA/CEG) sampling of 1,000 househilds
across the United States. Survey ques-
tions explored the ownership and intent -
to -buy of accessories for TVs, VCRs,
camcorders, telephone products, PCs and
audio equipment.

"With accessories, consumers can ex-
tend the lives of, and add new function-
ality to their consumer electronic prod-
ucts, and our survey shows consumers are
doing just that," said Gary J Shapiro,
group vice president of EIA/CEG. "With
the new accessories on the market today,
owners can make sure video tapes run
more smoothly in their VCRs, can oper-
ate several consumer electronic products
more quickly and easily via a universal
remote, can preserve the battery life of
their cellular phones and can protect their
computer equipment."

Steve Trice, CEO of JASCO Products
Co. Inc., affirmed the survey results. "Ac-
cessory sales are up 19 percent over the
last year, according to the latest EIA sta-
tistics. Consumers obviously are seeing
the value accesories can add to their TVs,
VCRs, stereos, telephones and comput-
ers. At JASCO, we recognize the boom-
ing industry accessories have become and
are helping our customers to find new
uses for their hardware by creating acces-
sory innovations and meeting extremely
high quality standards."

The survey was consucted through the
CEG Consumer Research Service by the
CEG Accessories Division, in coopera-
tion with the EIA Market Research De-
partment. The Verity Group Inc. conduct-
ed the survey via telephone. Results are
based on completed surveys from 1,000
randomly selected U.S. heads of house-
holds. Telephone calls were made using
industry standard random -digit -dialing
techniques from a nationally representa-
tive random sample supplied by Survey
Sampling Inc.
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PC floppy, printer and mouse
problems
By Jurgen Ewert

Computers are very reliable office prod-
ucts, but anything can break down. On
one Gateway 2000 486SX/25 the screen
went blank while the operator was work-
ing with a word-processing software pro-
gram. The computer was about two years
old. That is not very old for a computer.

This particular computer had just been
upgraded to a 486DX/50 with an over-
drive processor. The upgrade was per-
formed two weeks before the malfunction
occurred. In addition to the new proces-
sor, 4MB of RAM were also added.

When I got the emergency service call
I told my customer to leave the comput-
er on. When I arrived, my first step was
to try a different monitor because there
was no sign of life on the screen. The new
monitor showed a blank screen. The prob-
lem was obviously not with the monitor.

Running setup
After switching the computer off and

turning it on again I noticed that floppy
drive A did not react. In all IBM PCs drive
A goes on looking for a boot diskette (this
can be changed in the setup program, so
that the computer first looks at the hard
drive, so this may not always be true). An
error message appeared (Figure 1).

I pressed the F2 key to run the setup
program. The setup program enables the
user of this computer to modify certain
settings; e.g. time and date, the floppy
drives, the hard drive and the display. The
first setup screen is shown in Figure 2.
After examining the first setup screen, I
went on to the second (Figure 3).

None of this setup information showed
anything wrong, and there was no sign as
to why floppy drive A did not work, but
sometimes an error message did appear
during the setup process (Figure 4). When
I hit a key as instructed by the screen of
Figure 4, the computer locked up. I shut
the computer down and started again. The

Ewen is an independent consumer electronics servicinv
technician.

* Diskette drive 0 seek failure
* Diskette drive 1 seek failure
Invalid configuration information-

please run setup program
Strike the F1 key to continue. F2 to

run the setup utility

Figure 1. I switched the computer off then
turned it on again. This error message
appeared on the screen.

trouble was with drive A, so I was unable
to use another boot diskette to determine
if there was something wrong with the
boot up process.

Troubleshooting without a boot dish
After restarting the computer the mes-

sage of Figure 1 again appeared on the
screen. This time I pressed Fl to see if the
computer operation would continue. I got
a big surprise-the Windows screen ap-
peared but there was no mouse cursor vis-
ible (Figure 5).

I had worked on this computer before,
so I knew that there was a diagnostic pro-
gram on the hard disk, but without the
mouse it was difficult to start this program
from Windows. By pressing [Alt] and
[Esc] simultaneously I got out of the start-
up screen (calendar and clock). Now I was
able to access MS-DOS and start the diag-
nostic software by pressing [F10] and us-
ing the cursor keys.

The diagnostic program showed the

Phoenix Technologies Ltd.
System Configuration Setup

Time 08:33:33
Date Fri Feb 03, 1995
Diskette A: 5.25 inch, 1.2 MB
Diskette B: 3.5 inch, 1.44MB Cy 1
Hard Disk 1: Auto Config 989
Hard Disk 2: Not installed
HD1 Block Mode: Disabled
HD2 Block Mode: Disabled
Base Memory: 640kB
Extended Memory: 7168kB
Display: VGA/EGA
Keyboard: Installed
Coprocessor: Installed
Reserved Memory: 384kB

Version
4.03 00

Hd Pre LZ Sec Size
12 0 0 35 202

Figure 2. After I pressed F2 to run the setup utility, this setup screen appeared.
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Philips Smart Parts... The Intelligent Choice!
Philips' complete line of OEM parts -

Smart Parts - has remained the leader
in the replacement parts industry for a

very important reason: quality.

Each of Philips' 45,000 replacement
parts, service aids, tools and test

equipment ensures the most reliable
solutions available. Philips stands
behind every Smart Part with an

unbeatable combination of quality
parts and world -class customer service.

Smart servicers think Smart Parts first.
In fact, servicers everywhere trust their
reputation to Philips. That's because

they've come to rely on Philips Smart
Parts as the intelligent choice for quality

service and quality products!

Choose the Parts with the High I.Q. -
Philips Smart Parts!

SmartParts
Genuine Philips Parts... The Intelligent Choice

The
Parts
with
the
High
I.

PHILIPS
907 Snapps Ferry Road. P.O. Box 967
Greeneville. TN 37744-0%7
1-800-851.8885 FAX 800-535-3715

Visit us at Booth #301 at this year's NESDA show! Our Commitment To Excellence Is
Total Customer Satisfaction.
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SAVE TIME, MONEY, AND FRUSTRATION WITH...

ONE - SHOPPING!!!

There is ONLY On place to call!
PHONE: 800-289-0300 or FAX: 800-289-0301

WITH OVER 1/4 MILLION LINE ITEMS, ALL IN ONE LOCATION!

YOU WOULD HAVE ONLY:
c> One purchase order to generate (no minimums) c> Qj invoice to pay

IT> One shipment to receive (averaging a 90+% fill -rate)
c> One backorder report to reconcile

(automatically mailed bi-weekly with ETA's)

FACTORY AUTHORIZED FOR 15 MAJOR BRANDS!

SONY PANASONIC GE*
SHARP PROSCAN* JVC

ZENITH QUASAR AIWA
TOSHIBA SCOTT HITACHI

TECHNICS RCA* EMERSON
We also offer: A FREE or DISCOUNTED FREIGHT program. SAME DAY
SHIPPING for orders in by 2:30 P.M. (P.S.T.), NO HANDLING CHARGES.
and the finest RESEARCH department anywhere!

FOR THE MOST PARTS AND THE FASTEST SERVICE...

COUNT ON aeandrews
electronics

P.O. Box 914, Santa Clarita, CA 91380-9014
INQUIRES: 805-257-7700 or FAX 805-295-5162

* PREMIER DISTRIBUTOR

See us
At The

NEspit
Booth

911 W
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Electronic Claims & Purchase Order Processing
Inventory Control with Parts Cross Referencing
COD / WARRANTY / 3rd PARTY Invoicing & Tracking
Password Protected User Profiles
Prints on Narda or Nesda Forms
Auto Labor Rates by Product or Model Number
Quick Records Look -Ups & File Browsing
Over the Counter Point -Of -Sale
Technician Production & Assignment Reports
Multi Account Tracking & Reports
Daily Close -Out Reports
Service Literature Cross Referencing
Past Service Reports with Symptom & Fixes
Status Reports
Much, Much More...

DESIGN YOUR OWN SYSTEM
Our modular program design will allow you to purchase only the

features you need and add other modules at any time

Basic System Starts at only $500.00
FREE Hardware and TURN -KEY System Quotes Available

CUSTOM
DATA
ASSOCIATES

FREE DEMO PACKAGE

(800) 451-0137

Phoenix Technologies Ltd.
Micronics MCM Chip Set Feature Control
BIOS Shadow : Enabled
CPU Speed : Fast
Internal Cache : Enabled
External Cache : Enabled
0c0000-0c7fff : Cacheable
0c8000-0cffff : Noncacheable
0d8000-Odffff : Noncacheable
0e8000-Oeffff : Noncacheable
0f8000-Offfff : Noncacheable

Figure 3. This is the second setup screen.

9700

10.00

11 00

17:00

11.0U

1 f 00
1 h.(10

11, on

/ on
1H 110

1 110

?0.110

Figure 5. When :he computer was allowed to go through its startL p
routine, this Windows start up screen with no mouse cursor appearei.

Witflas Mocked liegoostics U4.21 1/31/16 lc/ 1,07-1116 IllagSott, 10t

*rip deports Syslido lateract nan Seta, Utility Exit I

[-Select Peripheral

Nese Control

Plain Cesiginmtil -CPU .1011 MEd -IM tCLI
Mae -00 -EGA AKA

iiee ve

CON Parts vCOM1

Parallel Mete
Printers

MN Tests 41113 vIASE

v. Om Selected lasts es*

MI MI selects/deselects s OMAN rens testis) s t3C alerts I

Figure 7. Floppy drive B and Parallel Port were not detected for
testing.

system configuration first (Figure 6). It detected only Floppy
Drive A and no printer ports, but I knew that there was Floppy
Drive B and a printer installed.

Next, I tried to test Floppy Drive A. There was no reaction
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Computer Monitor Tester
Errors have been found during the power on self test in your

computer. The errors were:

Incorrect configuration data in CMOS

SETUP will attempt to correct these errors through auto -
configuration.

Hit any key to continue;

Figure 4. This error message appeared on the screen on occasion
during setup

ISPIss Spites Cost igurat Ion WI Z1 1/31,111 (c) 1117-1111 11laiSoft

Iptaa Calif Vent lot
hosiftai %IV MN*
Snorts tsereenses:
hoe lishop has: 6411, MI atoll

111111 the: Nose
Ihrere the: ?lilt, 1I ass I .11 r

Nese liepter. Uhl I: uGA alas oi Color
II amis. Se. INS: Plode4311, Lie so1-1-111111
Nan he lase, Ilse: Min, :561
bre Isiesh): C LIM
Nem hise43: 11:1 Z11 196"1
nag  1141aiiit: Iresest
hrellel hettal: is ?RIM ports
angel Netts): CINUrlieh
tan halts]: lose
Nem: Nose
III trims Nose

Press sop hap 10 oastimis
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Figure 6. Once I was able to run the diagnostic program, I proceeded
to this system configuration screen.
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Figure 8. The RAM test failed.

(Figure 7). After this attempt I started testing the RAM and got
the error message shown in Figure 8. Because I had upgraded the
computer recently, I reconfigured it to the old setup with 48S X/25
CPU and 4MB of RAM. That did not change the error status.

Price:

$295.00
+$5.00 S&H

Includes
battery,

AC adapter,
Mac adapter
and 120 thy

warrant:,

Finally, a low cost way of getting into the monitor repair business. Test And
repair computer monitors with speed and accuracy. The "Checker 12" is an
easy to operate, hand held, battery, or AC operated computer color monitor
pattern generator. With its support of CGA ( I 5.75khz), EGA (22khz) MACI I
(35khz), and VGA modes 1,2,3 (3 I.5khz) 800X600 (35khz, 1024X768 inter-
laced (35khz), 1024X768 non -interlaced & 1024X768NI with sync on Green
(48khz), you can easily checkout a monitor in all of its' modes. With its' sin-
gle mode switch, you know exactly what type of monitor you are testing. Its'
front panel color pictures show just what you should be seeing on the mon-
itor under test. You can quickly tell if the monitor is a VGA, SVGA, or a
SVGA/NI. The "Checker 12" provides various test patterns for VGA mon-
itors. X -hatch, for size and linearity and convergence set-up. White screen,
for purity and CRT burn evaluation. Color bars and 8 step gray scale for
color tracking and balance. There is also a single color mode that allows for
single color channel operation.

Computer and Monitor Maintenance
ilb 1-800-466-4411 404-662-5633 311:1

We also have the Checker VI, a six port stand-alone VGA (640X480)
test pattern generator. No computer required. Just $249.95.

Circle (25 ) on Reply Card
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Many NESDA members
use the Irtemet to access

additional information for their
businesses. Set a free reprint of

"The 'Pendiig' Information Superhighway:
It's Already Here; Use It!" from Professional
Electronics. DE Magazine is only one of the
enlightening benefits available to NESDA

members, the Nationa Electronics Service Dealers
Association. To -eceive the reprint and information

about NESDA, rust- the following to NESDA:

Name
Business

Address
City State

Zip
Phone

N ational Electronics Service

NESDA
D aolaris Association, Inc.

2708 W. Berry St.
Ft. Worh, TX 76109

(817: 921-9061
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DATA PROCESSING

DATA INPUT

KEY B

MOUSE

7

KBD - C
1

S - P

CPU

A D C _L
r--

DATA OUTPUT

RAM

0-

V - C

P - P

MONITOR

PRINTER

- __L _ - _ - -- - - - - - - -

L

ROM

D - C

DATA STORAGE

) FLOPPY

HARD DRIVE

_J

Figure 9. Block diagram of a PC.

Figure 10. DFI-IDE
controller card
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Figure 9 shows a block diagram of a
Personal Computer. The Central Process-
ing Unit (CPU) is connected via Address,
Data and Control Bus to all other func-
tion blocks. There are three different
functional groups, Data Input, Data Out-
put and Data Storage.

In the faulty computer, I found prob-
lems in all three sections. That is unusu-
al because in most computers separate
controllers are used for each function
block. This computer uses a DFI-IDE
controller to control hard disk, floppy
disks, mouse and printer.(Figure 10) That
means disk controller (D -C), parallel
printer port (P -P) and serial port (S -P) is
on the DFI-IDE card. Because the floppy
disks, printer and mouse all failed I decid-
ed to replace the DFI-IDE controller.

When replacing any components in a
computer or any other electronic device
there is always the danger that something
can get damaged by static electricity. As
a reminder, here are some basic rules:

 Before handling or touching static
sensitive components, discharge your
body by touching a grounded surface.

 Wear a grounded wrist strap. (It
should be a part of your tool box.)

 Do not remove parts from their anti-
static bags before using or installing them.

 Do not lay parts on antistatic bags!
The bags are only antistatic on the inside.

 When handling printed circuit boards.
hold them by their edges and their metal
mounting brackets.

 Don't touch components or on PC
board edge connectors.

 Avoid plastic, styrofoam, vinyl, and
other materials that produce static elec-
tricity in your work area.

Testing the repair
After I replaced the controller the com-

puter worked fine. To make sure all func-
tions were correct I ran the diagnostic
software. No error messages appeared on
the screen. This computer failure looked
very complex when I started trouble-
shooting it, but that was only because the
problem was caused by a controller board
with multiple functions. Perhaps this arti-
cle will help you to solve your next prob-
lem involving multiple failures.

Prcc,uion

Cordless
POWER
Perfect for the bench top
or out in the field
High capacity batteries and high
efficiency tips let you solder longer
without recharging. And a unique,
isolated -tip design eliminates
electrical leaks and damage.

A complete line of irons along with
job -matched tips means you'll find
the iron that's perfect for your job.
Write or call for more infcrmation
or "where to buy".

ISO TIP
WAHL CLIPPER CORPORATION
2900 Locust Street  Sterling IL 61081
(815) 625-6525 Fax: (815) 625-0091

Circle (45) on Reply Card

Coming Next Month
In August. ES&T will present several features that N% ill help service technicians get

the job done:

Technical training/literature
Servicing consumer electronics products is an extremely involved, complex_ and

challenging task. It requires an understanding of basic electronics circuit theory, a grasp
of how today's complex consumer products work, and specific information about the
specific product being serviced. To make matters worse, trying to keep current with
consumer electronics servicing is a lot like trying to hit a moving target: things are
changing so fast that it's hard to track the changes. There are, however, a number of
resources that a technician can turn to, to help him remain abreast of this constantly
changing field: books, courses, videos, manufacturers' service literature, even CD-
ROM. This article will present information on a selection of these resources.

Troubleshooting techniques
The methods employed by a consumer electronics technician will have a great deal

to do with how successful he is in getting the job done. Given the complexity of today's
products, and the wide variety of product types, manufacturers and brands, it becomes
ever more important to be methodical and thoughtful about servicing. This article will
present a number of suggestions on how servicing technicians can become more effi-
cient and productive.

Replacement Parts Showcase
This showcase gives companies that manufacture or distribute replacement parts,

and who advertise in the magazine, a chance to tell you a little more about themselves,
their products and their way of doing business. This showcase will help you make a
more informed choice the next time you need to buy replacement parts.
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Servicing RF distribution systems
By Arthur Flavell

RF distribution systems represent a large
potential service market. They are used in
hotels, convention centers, hospitals,
schools and apartment complexes. RF
distribution systems require periodic
maintenance, upgrades and modifica-
tions, just as do any other electronics
products or systems.

Early RF distribution systems used one
or more antennas, an amplifier and a dis-
tribution network which provided service
to several receive sites. This method of
using a "master" antenna allowed quali-
ty reception in weak signal areas and gave
rise to the term "Master Antenna Televi-
sion" or "MATV" system. Today's systems
may include broadcast, cable, satellite, lo-
cal origination and closed circuit signals.

System basics
Effective servicing of MATV systems

requires an understanding of system func-
tion and the role of individual compo-
nents in its operation. Let's begin by look

Flavell is owner of an independent consumer electronics
service center in Alaska.

ing at a modest MATV system, such as
might be found in a small motel.

The block diagram of Figure 1 illus-
trates the system design and signal flew.
Individual program sources are received
and converted to a system channel. If any
of these received signals is weak, an an-
tenna preamplifier may be necessary for
each of them.

The system channels are then com-
bined into a single cable feed for distribu-
tion. The signal processors, channel mod-
ulators, local origination equipment and
combiner are typically located together
and referred to as the "head end."

Most MATV systems are uni-direc-
tional. That is, the signal flows from the
source (antenna, satellite, etc.), through
the head end to a destination (guest rocm,
conference room, etc.). When describing
components or analyzing system perfor-
mance, it is useful to know where a given
point is relative to other points. The terms
"upstream" (toward the signal source)
and "downstream" (toward the signal
destination) are used to describe specific
areas. For example, the satellite receiver
is upstream of the head end and the cable

termination in the motel lobby is down-
stream of the head end.

Antennas
Professional antennas for MATV ser-

vice are available with a variety of per-
formance characteristics. These include
single -channel and broadband configura-
tions. The type used depends on signal
conditions at the MATV site.

Each antenna type has specific operat-
ing parameters that affect its perfor-
mance. The descriptions of these parame-
ters follow.

Gain
Antennas are rated in signal focusing

capability. Performance is compared to an
isotropic antenna, a theoretical single -
point radiator in free space. The unit used
to express the difference in performance
between a given antenna and an isotrop-
ic antenna is the dBi(the ratio of the gain
of a given antenna to the gain of an iso-
tropic antenna expressed in decibels).

Beamwidth
Antennas that exhibit gain also exhib-

SIGNAL
PROCESSOR

SIGNAL
PROCESSOR

PREAMP

SIGNAL
PROCESSOR

SIGNAL
PROCESSOR

SATELLITE
RECEIVER

CHANNEL
MODULATOR

LOCAL
VCR

CHANNEL
MODULATOR

PASSIVE
COMBINER

TO DISTRIBUTION
NETWORK

Figure 1. In a typical MATV system, individual program sources are received and converted to a system channel. If the received signal is weak,
an antenna preamplifier may be necessary. The system channels are then combined into a single cable feed for distribution. The signal
processors, channel modulators, local origination equipment and combiner are typically located together and referred to as the "head end."
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Figure 2. A typical antenna directional pattern. Beamwidth is the angle formed by the -3dB points
of the plot and is specified in degrees. Beamwidth is a measure of an antenna's ablity to reject
signals from the sides.

it directional characteristics. That is, they
operate better in some directions than in
others. Ideally, a receiving antenna would
pick up signals only from the direction of
the transmitting antenna.

4k4 In practice, an antenna will receive sig-
nals from other directions at reduced sig-
nal strength. Figure 2 shows a typical an-
tenna directional pattern. Beamwidth is
the angle formed by the -3dB points of
the plot and is specified in degrees. Beam -
width is a measure of an antenna's abili-
ty to reject signals from the sides.

Bandwidth
Bandwidth is a measure of the frequen-

cy range over which an antenna is respon-
sive. Maximum response is realized at
the resonant frequency of the antenna. As
the signal frequency is moved away from
resonance, the response of the antenna
decreases.

Bandwidth is specified as the frequen-
cy difference between the -3dB response
points. As the gain and directivity of an an-
tenna increases, the bandwidth decreases.

Front to back ratio
Front to back ratio is a measure of an

antenna's ability to reject signals from the
rear of the array. The ratio is expressed in

dB.Table 1 is a comparison of various
MATV antenna types. Single channel
models are of Yagi design, broadband
models are log -periodic, and satellite
models are parabolic.

Antenna preamplifiers
In fringe areas, the signal level from

the antenna may not be sufficient to pro-
vide the desired picture quality. A Grade
I (excellent) picture is achieved with a
46dB signal-to-noise ratio. A preamplifi-
er may be needed to boost the signal level
from the antenna.

Preamp specifications include a mini-
mum input level to achieve a Grade 1 out-
put, typically around - I OdBmV. If this
level is not present at the antenna termi-
nals, it may be necessary to use a higher
gain antenna or to stack two or more an-
tennas in an array.

Consideration must also be given to
preamplifier output levels. Modern signal
processing equipment will accept input
levels ranging from -15dBmV to +30-
dBmV. For good signal-to-noise perfor-
mance, +10dBmV to +25dBmV is desir-
able. Levels in excess of +30dBmV may
cause overloading of the processor and
picture degradation.

Preamps may be mounted at the anten-

na or in the head end. Because cable runs
contribute additional noise, it is prefer-
able to install the preamp on the mast or
tower near the antenna. Weather or phys-
ical access conditions may make it diffi-
cult to service a tower -mounted preamp.
In this case it may be necessary to install
the preamp at the head end to minimize
channel down time in the event of prob-
lems. Professional model preamps are
powered from a remote power supply lo-
cated in the head end. The power is di-
plexed on the coaxial cable so separate
power leads are not needed.

Antenna preamplifiers are available in
single channel and broadband configura-
tions. Single channel units exhibit band-
pass characteristics which may be useful
in reducing interference from other strong
signal sources in the band. The selectivi-
ty of a good quality single channel pre -
amp is in the neighborhood of -12dB at
9MFIz from the center of the channel.

Signal processors
Signal processors receive the off -air

signal, filter and process it and produce
an output signal. The output signal may
be on -channel (same as the input chan-
nel) or off -channel. Output levels range
from +40dBmV to +65dBmV, depending
on the model used.

In the signal processing circuits, access
is provided in the IF stage for further pro-
cessing, such as scrambling. Alternate
signal sources may also be used, such as
a "Stand By" trouble message or all -call
audio.

Adjustments are provided to vary the
overall output level as well as the video
and audio carrier ratio. An accurate sig-
nal level meter is needed to perform these
adjustments. Test points are provided at
both input and output for use in setup.

An important feature of the signal pro-
cessor is the standby carrier. This inter-
nally generated signal provides an output
to the system in the event of a loss to the
input signal.

When an input signal is lost, such as

when a broadcast station goes off the air,
the AGC circuits detect a decrease in sig-
nal level and gain is adjusted to maxi-
mum. The only signal that remains to be
amplified, however, is noise. This sudden
increase in noise is fed through the com-
biner into the distribution system. If am-
plifiers are used downstream of the head
end, distortion may result as well as inter-
ference to other channels.

If loss of signal is detected, the stand -
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by carrier automatically turns on after a
delay of 15 seconds. This produces a
blank, dark screen on the affected chan-
nel. An internal video generator with a
trouble message may be added. When set-
ting up the signal processor, the standby
carrier should be adjusted to the same
level as the normal carrier.

Channel modulator
Local origination equipment produces

baseband audio and video signals. This
equipment might include a character gen-
erator, music programming, video tapes or
in-house video production. These signals
must be converted to an RF signal for inclu-
sion in the distribution system. The chan-
nel modulator performs this function.

Input signal levels to the channel mod-
ulator are 1 Vpp NTSC video and 140mV
to 500mV rms for audio, depending on
the model. The output level is typically
+55dBmV. If the channel modulator is
used with a signal processor, an attenua-
tor must be placed on the input of the pro-
cessor to prevent overloading.

Combiners
The combiner accepts inputs from each

signal processor or channel modulator and
combines them into a single output. The
combiner may be passive or amplified.

Passive combiners are available with
8 or 12 inputs. Each input feeds an iso-
lated transformer to match impedance.
Some reduction of signal level, known as
insertion loss, occurs at each port. The
amount of insertion loss increases with
the total number of ports, with typical val-
ues of -12dB for 8 input combiners and -
16dB for 12 input combiners.

Active combiners contain an amplifi-
er stage after passive combination. The
overall gain ranges from 16db to 22dB.
The combiner amplifier is designed to
amplify higher frequencies more than the
lower ones to compensate for non -linear-
ity in the distribution network. This char-
acteristic is known as "slope" and is typ-
ically 1.5dB.

Distribution
Distribution consists of taking the sig-

nal from the combiner and routing it to
various destinations. Components such as
coaxial cable, connectors, splitters, direc-
tional couplers and taps, and distribution
amplifiers may be used. Figure 3 illus-
trates a flow diagram of a small distribu-
tion network.

FROM HEAD END

4 -WAY SPLITTER

RM 101

RM 103

RM 105

RM 107

RM 109

RM 111

RESTAURANT RM 201 RM 202

LOBBY RM 203 RM 204

MEETING RM 1 RM 205 RM 206

MEETING RM 2 RM 207 RM 208

LOUNGE RM 209 RM 210

MANAGER'S OFFICE RM 211 RM 212

Figure 3. Flow diagram of a small distribution network.

Coaxial cable is available in a variety
of grades and specifications. Cable used
in TV RF distribution should have a char-
acteristic impedance of 75g. RG-6 type
cable is commonly used for interior dis-
tribution. It offers a reasonable compro-
mise between cost, signal loss and ease of
handling.

Splitters are used to divide the main
feed from the combiner for distribution to
various areas. Each leg from the splitter
may serve several destinations. Splitters
are available with two to eight outputs.

Directional couplers and taps provide
a method of routing a portion of the sig-
nal from the main distribution leg to an
individual destination. They are available
with one to four outputs, and varying
amounts of signal reduction at the tap.
Some models of directional couplers may
be wall -mounted in a standard electrical
box, where others may be mounted in an
equipment panel or cable race with a cable
running from the tap to a wall outlet plate.
The desired signal level at each termina-
tion point is +10dBmV (+/-5).

System troubleshooting
When you're called on to troubleshoot

an MATV system, the best place to begin
is with the system operator. Ask ques-
tions. Find out which areas of the system
exhibit problems. Does the problem in-
clude all system channels or just one. The
answers to these questions can help you
to pinpoint the problem.

Ask for system documentation that
shows the locations of head end equipment
and distribution components. It should
also show signal flow and levels. If no
documentation exists, make notes as the
system is checked and develop your own.

Invest in a cable numbering kit and
document as you go through the system.
Having proper documentation can save
many hours of frustrating work, particu-
larly on large or complex systems.

Start at the head end
If you have no other information to go

on, start at the head end, at the output of the
combiner. Check each channel for signal
strength, program content and picture qual-

1 4 Electronic Servicing & Technology July 1995



rt
w

a
2

LL

Q

0
2

LL

C.)

I

co
IN

z
rrtI

0 z

0)

NJ
I

Cs/

a NJ

0
N

z

a

0

I

St

co

I

a
N

NJI
N
CD

co

co

-o
(NI

Cl

NJI
ym
O

a
O
oi

NJ

ClI

a

NJI
CO
CO

a I
co
co

.7t

ity. Signal levels may be measured with a
signal strength meter.

Typical signal levels at the output of a
passive combiner may range up to +45-
dBmV. The output of an active combiner
may run as high as +60dBmV. Most head
end equipment includes a -20dB test point
so signal checks may be made without
interrupting system service.

Program content and picture quality may
be checked with a portable receiver. Con-
nect the receiver to the -20dB test point,
using additional attenuators to provide
approximately + I OdBmV to the test unit.

Some head end equipment, such as
character generators, VCRs, satellite re-
ceivers, etc. may need to be reprogram-
med after power outages. It is important
to check the program content on these
channels to be sure it is correct.

Problems that are evident in one or
more individual channels are most likely
to be caused by a malfunction in the head
end or individual signal sources. Check
for the proper signal level at the input of
the channel signal processor.

If the signal level is correct at the input
of the channel signal processor, the sig-
nal processor may be bad or the input port
of the combiner may be defective. If the
processor input is low or missing, check
upstream toward the signal source. You

may find corroded or broken cables or
damage to an antenna.

Distribution problems
If the signal is correct at the combiner

output, but problems exist elsewhere in
the system, distribution is the most like-
ly culprit. Use the system diagram to
check signal levels at various points.

Where splitters are used to feed sever-
al distribution legs, check the output of
each port to isolate problem areas. Pay
particular attention to in -line distribution
amplifiers. These are often tucked into
cable ducts or distribution panels and may
be difficult to locate.

Common sense and logical
troubleshooting

Servicing RF distribution systems re-
quires the same common sense and logi-
cal troubleshooting techniques applied to
other systems. A modest investment in
training, tools and test equipment allows
you to expand into this relatively over-
looked area of servicing. A profitable,
long-term market exists for those willing
to make the investment.

A special thanks is in order for the folks
at Blonder Tongue Laboratories, Inc. for
providing technical information used in
preparing this article.

HERMANELECTRONICS
Miami, Florida

_
7350 N.W. 35th Terrace

33122

solNry:
(EN\d000

Panasonic
TosviTecunics

ORIGINAL
REPLACEMENT

PARTS

TEST
EQUIPMENT
& SERVICE

ACC.

a 4217.-Kos(-AN'
ausvaer .reo.s"

p-KE
Goldstor

[0(pRecss'°" Loma

4,) THE ONE SOURCE FOR
ALL YOUR SERVICE

NEEDS!

NOW
IN OUR NEW

DISTRIBUTION
FACILITY TO

BETTER SERVE YOU!

2 DAY SERVICE ANYWHERE IN THE U.S.A.!

31E:71=317Will111111 CALL NOW! CGIMM=7:171CMINIM
800.938.4376 41:: 8009384377
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Electronics servicing chemicals
By The ES&T Staff

Along with all of the tools and test equip-
ment that a technician uses: the DMM,
oscilloscope, soldering iron, screwdriv-
ers, etc., chemicals are extremely useful
to consumer electronics service. Often a
chemical is the tool of choice when ser-
vicing a unit.

For example, when someone brings in
a VCR and claims that the picture is show-
ing problems, such as noise or dropouts,
the first thing a technician does is to
inspect the head drum and tape path, and
perform a good general cleaning and lube.
Then he plays a tape to see what the results
are. Often this chemical treatment is all
that is needed to restore the unit to prop-
er operation.

Another common problem (although
less and less common as electronic con-
trols become more prevalent) in consum-
er electronics products, is a noisy control,
such as a mechanical tuner or a poten-
tiometer. In many cases there's not much
to do except to replace the control. In oth-
er cases, however, the situation can be
remedied simply by spraying a little
cleaner/lube and turning the control knob
back and forth a few times.

Problems with chemicals
Unfortunately the chemicals used in

consumer electronics servicing are not
without undesirable side effects. For one
thing, many of them are toxic to humans

to some extent. Another unfortunate side
effect is that while they dissolve grease
and dirt, they may also attack materials
such as plastics, out of which compo-
nents, circuit boards, controls and even
the cabinet are made.

Perhaps the most widely known unde-
sirable side effect of some chemicals is
that they are harmful to the environment.
Of particular note in this regard are some
of the chlorinated chemicals: chlorinated
solvents like I , 1 , 1 -trichloroethane and
CFC- 1 13. The chlorine from these chem-
icals is very stable in the atmosphere and
remains intact for many days, rising in the
atmosphere until it reaches the ozone
layer. Here the chlorine combines with

16 Electronic Servicing & Technology July 1995
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Table 1.

the ozone, thus removing ozone from the
upper reaches of the atmosphere.

This is a serious environmental prob-
lem. The ozone layer absorbs ultraviolet
radiation, the region of the spectrum of
sunlight that causes suntans and sun-
burns, and can cause damage to the eyes.
According to current medical knowledge,

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
conve e .ackage.

CFC Free Flux -OW 2000
leaning system quickly and
mpletely removes R, RMA.

RA and synthetic flux.

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

CFC Free Electro-Wash" 2000
Fast drying one step cleaning
and degreasing system safe
for most plastics.

Pow -R -Wash FM
Highly effective nonflammable
precision cleaning system safe
for use on metals and most
plastics.

The BrushClean System features the
new MI -Way Spray Valve that sprays
in any direction, even upside down!

Chemtronics°

Li YES! Please send my FREE copy of ChemFacts-
a comprehensive guide for selecting the right cleaning products
for electrical and electronics service, rework and repair.

Name Title

Company

Phone Fax 0

Street Address

City State Zip

Which describes your business:  Production  Service and Repair U Other
Number of technicians using the type of cleaning product in this ad
Which best describes your role:0 Recommend/specify products  Purchase U Other

? CALL 1-800-645-5244

FAX TPAGE404-423-0748

Mail to:
Chemtronics, Inc.
8125 Cobb Center Dr.
Kennesaw, GA 30144

.1111111=11111
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TYPE OF
CLEANER

CFC
SOLVENT

HCFC
SOLVENT

PETROLEUM
DISTILLATE/
ALCOHOL

PETROLEUM
DISTILLATE/

Evaporation Rate Very Fast Very Fast Fast Moderate

Rinsing Required No No No Wiping Recommended

Residue None None None None

Stains Fabric No No No No

Dielectric Strength 32,000V 21,000V 22,600V 43,600V

Safe on Plastics Yes May Be Harmful
To Some Plastics

Yes Yes

CFC, Trichlor Free No Yes Yes Yes

Table 2.

there is no such thing as a "safe" suntan.
Any reddening or tanning of the skin is in
fact evidence of damage, and could in
time lead to skin cancer.

In areas where the ozone layer has been
depleted, the intensity of ultraviolet light
at the earth's surface is considerably high-
er than elsewhere. Thus the potential for
skin damage is greater.

But that is only part of the problem, the
part that is of direct significance to hu-
mans. There are other potential damaging

effects to other species that could cause
ecological problems in the future. These
problems are not as well understood.

CFCs and trichloroethane banned
The environmental impact of CFCs

and trichloroethane are so serious that as
of the end of 1995, that's this year, these
chemicals will be banned by law in the
United States. The most effective and
least chemically reactive cleaning and de-
greasing products will no longer be avail-

able because they have been proven to be
harmful to the environment, and, more
specifically, to humans.

There are substitutes for these chemi-
cals, but none, at least not yet, that have
all of the desirable characteristics of the
chlorinated solvents. Some of the other
chemicals clean as well but may attack
certain plastics. Other substitute cleaning
chemicals may not evaporate as rapidly
and so leave behind traces of liquid that
must be wiped up.

Choose carefully
The fact that chlorinated solvents are

being phased out because of their adverse
environmental impact does not mean the
end of the world for the cleaning of elec-
tronics products during service. It does
mean, however, that service technicians
and managers will have to become better
informed so that they can find chemicals
that will clean effectively without dam-
aging or destroying the plastic portions of
consumer products. Tables 1 and 2 pro-
vide some general information about
some of the environmentally safe alter-
natives to chlorinated cleaners.

Clean Up Your Benchtop Cleaning
With the Money -Saving Trigger Grip.

Component -level repair is the toughest job in the

electronic industry, and the loss of the CFC
solvents made it even tougher. So take a look

at your cleaning procedures - they're costing
you money you don't have to spend.

Here's what you'll find:
"Dip -and -brush" cleaning with

dirty solvents. Using too harsh a
solvent and melting soft components.
Using too mild a solvent and wasting

hours cleaning. Complaints about residues, smells
and slow drying. Out-of-date safety sheets. And more.

So when you clean, call Micro Care. Our non-CFC
aerosols offer you more choices for cleaning fluxes,
oils and inks. Plus our benchtop tools enforce proper
cleaning procedures that will save you time and money.
Faster, safer, better, cheaper: that's cleaning the Micro Care way.

WOO CARE CORPORATION 1-800-638-0125 34 tofu° now sonet,a swarm USA  203-565-7912  FAX 263-505-737S

The Trigger
Grip system

controls
solvent use.

improving
quality while
standardizing
the cleaning
process.

For Clean, Clean Boards
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Books
Electronic Circuit Design Ideas, By

Venkataraman I ,aksh mina rayanan,
Butterworth -Heinemann, 288 pages,
$29.95 Paperback

Butterworth -Heinemann proudly an-
nounces the publication of Electronic
Circuit Design Ideas by Venkataraman
Lakshminarayanan.

With 14 chapters, using over 170 cir-
cuits, this book contains a wide range of
circuit design ideas. Each idea consists of
a circuit diagram, waveforms (where ap-
plicable), and a simple explanation of
how each circuit works. Relevant design
equations and formulas are also shown,
so that the full lesson offered by each can
be appreciated.

This collection provides a reference for
design engineers, consisting of many cir-
cuits that provide the building blocks of
larger system design. Each component
used is fully described, and data sheets
are provided.
Butterworth -Heinemann, 313 Washington Street,

Newton, MA 02158-1626

The Internet Passport: The North-
westNet's Guide to Our World Online,
Fifth Edition, NorthWestNet, Prentice
Hall, 704 pages, $29.95 Paperback

Now in its Fifth Edition, The Internet
Passport has been updated and verified
by Internet experts at NorthWestNet to
reflect the latest Internet tools and re-
sources.

The Internet Passport is both a "how-
to" manual and a complete reference to
the electronic superhighway. It is helpful
to novices as well as experts.

The Internet Passport starts with expla-
nations of all the Internet's essential tools.
These include global e-mail, Telnet, FTP,
Usenet, archie, Gopher, WAIS, and World
Wide Web, and directory services -all pre-
sented with examples and instructions.

The book features chapters devoted to
K-12 education and health care resources
on the Net, Newsgroups, a guide to the
Internet's growing library of electronic
books, journals, newsletters, and infor-
mation about the Internet's databases,
catalogs and other resources.

For experienced Internet users, The In-
ternet Passport also offers these and other
new areas of coverage: discussions on
security and Internet communications, a

new guide to becoming an information
provider, and special coverage of the in-
ternet's resources for supercomputing.

Prentice Hall, PO Box 11073, Des Moines. IA

50381-1073

The Power Supply Cookbook, By
Marty Brown, Butterworth -Heine-
mann, 248 Pages, $39.95 Hardcover

The Power Supply Cookbook provides
procedures for every phase of power sup-
ply design. Using this book, any techni-
cian or engineer will be able to complete
a complicated power supply schematic in
less than one day.

Marty Brown's latest book covers lin-
ear, PWM switching, and resonant -mode
switching power supplies, both DC -to -
DC and off-line types. It presents each
section of the power supply, organized
into functional subcircuits, along with ex-
planations of each function and typical
design approaches.

This volume addresses every phase of
power supply design, from magnetics and
feedback loop compensation to RFUEMI
control, in an easy -to -follow, step-by-
step fashion. Many easily modified de-
sign examples are provided as design
templates to help the reader.
Butterworth -Heinemann, 313 Washington Street,

Newton, MA 02158-1626

Handbook of Batteries, By David
Linden, McGraw-Hill Inc., 1,216
Pages, $125.00

The new second edition of the Hand-
book of Batteries, has been revised and
updated to reflect the advances in elec-
tronics in recent years -and the corre-
sponding growth of the battery market.

More than 60 specialists in the field
have contributed material on their areas
of expertise. They examine the entire
spectrum of battery technology. The sec-
ond edition of The Handbook of Batteries
features the latest data, tables, and figures
on battery performance.

The handbook tells how to determine
the performance characteristics of differ-
ent types of batteries under all conditions
of use. It explains how to establish prop-
er operating procedures and conditions
for the optimum effectiveness of each bat -

(Continued on page 68)

 Proven aerosols, wholesale prices.

 FREE delivery in continental USA

 Most orders ship same day.

 Safer formulations.

 No time limit money back guarantee.

 Distributors welcome.

 Call Mon -Fn, 8-5 EST for
FREE brochure and hal offers.

1-800-227-5538
Circle (42) on Reply Card

Get online with ES&T
on GEnie®

1, Look for us in
the Radio &
Electronics
Roundtable

To join GEnie, use your computer
& modem to call 1-800-638-8369.

At the U#= prompt,
type JOINGENIE

And for a special
introductory offer,

At the key/offer code prompt,
type BWH528

Circle (47) on Reply Card

Is there a long lasting
solution for improving
the performance and
reliability of switches
and connectors?

See DeoxiT on page 23
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VCR REPLACEMENT PARTS

VXPOS21 Panasonic Idler Grip. S2.99ea no min)
164113 RCA idler 52.99.0 (10 min)
NPLY0111GEZZ idler S8 95 ea
613-022-2534 Sanyo Gear S 69e3
199347 RCA Replacement Beat Kit
VTX-1 Video Tool Kit (15 Pc) w/oase ,

'":ThVEMS0099 Panasonk Motor "----- "i
I... ,---s

. - -

1

(10 min)
Si 99ea

539 9503
S8 95ea

POPULAR SEMICONDUCTORS
2501427 5230so (10 mint
25131555 S1.99ea
SDA-3202-3 S6.95ea
2SC4664 S3.50ea 10/up S2.95ec
STK563F $8.95e3 5/up $8.50ec
STX4273 S9.95e3 5/up 91.95e3
STR30130 12.95e3 Any Quantity!
STR30135 S2.95ea Any CSuanlityl

POPULAR REPLACEMENT FLYBACKS
2434391 Hitachi 524.95e3
1-439-357-11 Sony 126.95ea
F0014 Sharp 119.9503
F0015 Sharp $19.9.5.0
F0016 Sharp S19.95ea
F1 588 Sharp 129.95si0 "
71/14401F Panasonic S29.95oa ,
11514423F Panasonic 529.9540
T1F14530 Panasonic S26.95so

POPULAR REPLACEMENT PARTS

NCS-1 tiemsoo0ASM 50021 57.95ea
340313-5 PIAP MHO 534.9540
4835-1539-7006 saPsaw RUM SS -SOW
1-228-482-00 sow FOCUS PS367041 549.95e3
4835-1163-7005 twinissaurrat 53.954a
K55 -210A maims PIOCUP HEAD 1.49.95e3

92 PAGE

ligil
FR E

CATALOG'

W ELECTRONICS ICZI
400 Pie Road
Huntingdon Volley, PA 19006-1610 =

CALL TOLL FREE 1-800-628-1118 ea
FAX TOLL FREE 1-800-628-1005
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ES&T
READER SURVEY

Bound into this issue is the ES&T
Reader Survey card. It's located on
page 31.

It's a mini survey about you. We
would like to hear about the prob-
lems you face, the opportunities
you see and the equipment you use
during the course of your work day.

The postage is paid. All you have
to do is fill it out and mail it.

What could be easier?

Please fill yours out
and mail it today.

Products

Color LCD DSO
Hitachi Denshi America Ltd. intro-

duces the VC -5410 Color LCD Digital
Oscilloscope. The unit has a bandwidth
of 20MHz, and two separate A/D's oper-
ating at 15Ms/S, features a "scope -like"
interface for ease of use. Along with this
familiar user interface are a number of
advanced function keys to allow the user
to "autoset", make a printout, save and re-
call front panel set ups and waveforms.
The instrument has a 2KW record length,
and features 10 waveform and 10 front
panel memories.

The product's performance and price,
make it appropriate for industrial control
applications, mechanical applications,
and those technologies involving the
physical sciences. Its analysis capability
includes both waveform parameter mea-
surements and cursor measurements, and
it features both RS -232 and Centronics
ports as standard, for interfacing to a com-
puter and direct connection to most sup-
ported printers. Waveform transfer to a
PC is easy with a number of Windows
compatible S/W programs.

Circle (70) on Reply Card

Conductive grease
Planned Products introduces two new

greases developed for applications re-
quiring electrical conductivity, lubrica-
tion and protection. Available in silver
and carbon formulations, the new Circuit
Works Conductive Greases protect as-
semblies from wear and environmental
hazards while providing electrical and
thermal conductivity. When used at low
to medium loads and speeds, the 7100 sil-

ver grease, and 7200 carbon grease lubri-
cate and protect assemblies while form-
ing conductive pathways, contacts, con-
nections, static drains and grounding.
Based on advanced silicone lubricants the
new greases are chemically inert, ther-
mally stable and nonflammable. Assem-
blies are protected from moisture, oxida-
tion, radiation and corrosion, with a single
grease application.

Compatible with metal, rubber and
plastic assemblies, the greases can be ap-
plied directly to a variety of seals, o -rings,
gears, bearings, splines an lead screws.
The lubricants cling aggressively to as-
semblies even at high temperatures.

Circle (71) on Reply Card

Service dispatch and
scheduling software

Sirius Software, Inc. announces the re-
lease of an additional application to their
business accounting program, service
dispatch and scheduling. This software
centers on the technician status screen.
Management and dispatch can tell at a
glance which technicians are available,
and where each technician is located.

When work orders are entered, they
can be scheduled for a date and time, as-
signed a priority, and assigned up to three
technicians. As each work order is called
in complete, the dispatcher can update the
start and end times, and assign a new work
order to the technician. Open work orders,
with scheduled date, time, and priority,
are available with a single keystroke in a
pop-up window. Additional pop-up func-
tions include, pre -assign technicians to a
work order, list all work orders, and show
technician scheduled time -off.

Reports are available to print all work
orders in various sorting sequences, and
to print a daily schedule for each techni-
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[Continued from page 19/

clan. Technician time -off for vacation,
holiday, sick, or other can be scheduled.
And, the on -screen graph shows the next
45 days with the time -off marked.

Circle (72) on Reply Card

Synthesized signal generator
Leader Instruments Corporation an-

nounces the release of Model 3222. It
covers 100khz to 2.7GHz, and offers 10 -
Hz resolution to 1.35GHz and thereafter.
20Hz, resolution to 2.7GHz. Frequency
accuracy is better than 0.05ppm standard,
but an 0.002ppm time base is offered as
an option. A standby mode maintains ref-
erence timebase oven stability to elimi-
nate warm-up time when powering up.

Operating choices include up to 100
setup programs in which carrier frequen-
cy, modulation modes and parameters,
and output attenuation are easily present.
The precision output attenuator controls
output from +13 to -133 dBm with 0.1
dBm setability. Readout in dB is an oper-
ating choice. The output attenuator is
equipped with mercury -wetted relay con-
tacts to eliminate switching transients.
and to ensure long-term reliability (rated
for more than a 100 million operations.)

Extensive modulation capabilities in-
clude 7 modes with 14 simultaneous com-
binations to choose from. Included are
pulse (GaAs FET), logic DC FM and in-
ternal or external AM and FM. GPIB con-
trol is standard. Reverse power protection
of 50W is provided to avoid accidental
damage when working with transceivers.

Circle (73) on Reply Card

Soldering tip cartridges
Mecca/'s 600 series soldering tip car-

tridges are applicable for most soldering
and SMT rework applications where sol-
dering at lower temperatures is desirable.
Because these tip cartridges use Smart -
Heat technology, users can solder the
same applications that they normally
would with comparable conventional sol-
dering irons, but at temperatures approx-

imately I (III-. cooler overall, according to
the company. The tips sense the thermal
load on contact to deliver precisely con-
trolled heat directly to the solder joint.

Circle (74) on Reply Card

Function generator/frequency
counter

The Model B-803, 0.02Hz to 2MHz
function generator from HC Protek, fea-
tures a 4 -digit LED readout for continu-
ous display of generator output frequen-
cy and can now be used as a frequency
counter to measure an external signal.

411111111111M
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The combination function generator/
frequency counter produces square, tri-
angle or sin waves. It has plus or minus
dc offset, 20dB attenuation and sweep
output of 0.5Hz to 50Hz continuously
variable. Output frequency is controlled
via push button switches from 1 X to X I -
MHz and a frequency dial.

Circle (75) on Reply Card

Soldering system for SMT rework
Mercury STSS-002E Soldering System

is a flexible way to accomplish SMT re-
work, from the heavy heat -sink jobs to
delicate components and flex circuits.

(Continued On page 68)

CONTACT CLEANERS

ARE NOT
CREATED EQUAL

Yr- Improves Conductivity
> Reduces Noise & Distortion
). Deoxidizes, Cleans & Protects
).- Reduces Intermittents
> Reduces RFI, Wear & Abrasion
Even the finest equipment cannot guarantee noise -free

operation. One 'dirty' connection anywhere in the signal

path can cause unwanted noise, distortion and signal loss.

Considering the hundreds (if not thousands) of connec-

tions in electronic equipment today, its only a matter of

time before begin fail.they to
Use What the

Manufacturers
I

Use j
 -

kagil,...0
I ...

iiiii464'41 IOW
Available in Environmentally -Safe Spray, Wipes,- Pen, Precision Dispensers & Bulk Containers -

Some film deposits are effectively removed with 'wash -

type' cleaners such as contactffuner cleaners, degreasers.

alconols and other solvents. Oxides and sulfides, however

become an integral part of the contact surface and cannot be

removed by ordinary contact cleaners.

DeoxiT dissolves oxides and sulfides that form on metal

surfaces, removing these

sources of resistance. This re-

stores the contact's integrity and

leaves a thin (organic) layer that

coats and protects the metal.

DeoxiT's advanced formula

contains deoxidizers. preserva-

tives. conductivity enhancers,

arcing and RFI inhibitors and anti -

tarn shing compounds that
significantly increase the perfor-

mance and reliability of electri-

cal components and equipment.
..

DeoxiT provides long-lasting

(1.10 years) protection, reducing

the expense of repeated cleaning III ia
with expensive and aggressive

ozont-depleting solvents. t5/1 ---
DeenIT outperforms&outlasts

all other contact cleaners.

Non-flammable, Safe on Plastics & Environmentally -safe.

CAIG PRODUCTS ...USED BY THOSE WHO DEMAND THE BEST!

Ampex Federal Express Honeywell Switchcratt

Boerne_ General Electric McIntosh Labs Tektronix

Diebold Inc. John Fluke Mfg. Motorola Texas Inst.

Dolby Lab. Hewlett Packard Nakamichi Xerox Corp

. . ...,

San Diego. CA 92127-1904

CAI16744 West Bernardo Drive

TEL: (619) 451-1799
LABORATORIES. INC. FAX: (619) 451-2799

1-800-CAIG-123
Circle (23) on Reply Card
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Television theory
By Lamar Ritchie

For the benefit of readers who have never
been exposed to television theory, and for
those who haven't reviewed any theory in
a while, here's a primer and refresher on
TV theory. This article will cover black
and white (monochrome) TV (we'll dis-
cuss the color aspects of TV in a future
issue of this magazine).

Black and white images were the first
to be used for commercial television.
With the advent of color TV, colors had
to be transmitted in such a way that com-
patibility could be maintained. That is,
existing black and white receivers must
still be able to reproduce the color images
as black and white images.

This meant that the basic black and
white portion of the color system must be
nearly the same as their counterparts in
the old monochrome broadcast system,
and the color signal was added to the
monochrome signals to be used to gener-
ate color in the color receiver.

Creating the picture
In the present television system the pic-

ture must be reproduced in the receiver
using a beam of electrons fired at a phos-
phorescent screen in the CRT (picture
tube). The only practical way of achiev-
ing this is to focus the beam in such a way
that it strikes only a tiny spot on the CRT.
This spot will produce a visible glow
where the beam strikes. The beam can be
made to vary in intensity to produce a
lighter or darker glow from this spot.

To create the image, the picture must
then be placed on the screen one dot at a
time by moving the beam across the entire
screen while varying the intensity of the
beam to "color in" each small area with
the correct shade of gray. To create all of
the corresponding shaded areas, the beam
can be started at the top left corner and
made to move from left to right.

As the beam moves, a video signal
voltage applied to the CRT varies the in-
tensity of the beam. After "scanning" one
horizontal line, the beam is moved down
slightly and the process is repeated. After
scanning a number of lines, the beam

Ritchie is an electronics instructor at Kentucky Tech.
Hazard campus.
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Figure 1. This image was created with fifty horizontal scanning lines. A single scanning line is
shown to indicate how the video signal varies in level as the brightness of the image varies
during this line.

reaches the bottom of the screen and has
covered the entire picture area.

Scanning
The process of moving the beam from

left to right is called horizontal scanning
and the process of moving the beam from
top to bottom is called vertical scanning.
The picture image is not transmitted or
reproduced in complete form, but is creat-
ed one small dot on the screen at a time
as the scanning beam moves from left to
right and top to bottom. This process also
allows the image to be transmitted with a
single system with a reasonable band-
width. It would be difficult to transmit all
of these "dots" at the same time!

Each tiny dot in the image is the small-
est area that can be reproduced, or re-
solved, by this system. No objects in the
scene that are smaller than this can pos-
sibly be seen. These tiny dots that com-
pose the picture are called picture ele-
ments, or pixels.

Brightness
In order to reproduce a picture in an

electronic system, a voltage must be used
to represent information concerning the
brightness of each small area. The volt-
age level will correspond to the bright-
ness level for each area. Thus white areas
will be produced by the highest level of
voltage of the video signal while black
areas will be produced by a low voltage
level. Varying shades of gray will produce
varying intermediate voltage levels.

Figure 1 shows an image created with
fifty horizontal scanning lines. The video
waveform for a single scanning line is
shown to indicate how the video signal
varies in level as the brightness of the im-
age varies during this line. As you can see,
the video signal has an ac component to
it because the voltage varies as the bright-
ness of the image varies. It must also have
a dc component since the precise level of
the voltage at any point will determine the
brightness of the pixel at that point.

What we have discussed so far is the
mechanisms by which a single still image
can be created and reproduced electroni-
cally. To reproduce moving pictures,
techniques were copied from the motion
picture industry.

Moving picture images
Just about everyone knows that mov-

ing images can be conveyed by showing
a series of still images. This allows
movies to be filmed one picture, or frame,
at a time. Cartoonists can create a series
of drawings, each frame only slightly dif-
ferent from the previous one, and film
these in succession to make motion pic-
ture cartoons.

Motion pictures rely on the persistence
of vision characteristic of the eye. The eye
retains images for a short time, approxi-
mately 1/40 second. This means that
events occurring faster than this would be
perceived as being continuous. Fluores-
cent lamps for example, actually blink on
and off 120 times per second, but because
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Figure 2. There are two fields of video for each frame. The scanning lines for each field are not
the same, but must interlace with each other to form the complete picture. The first field of each
frame is called an odd field and the second is called an even field.

of this persistence of vision, they appear
to be on continuously.

All that is necessary to produce mov-
ing pictures, is to produce a series of still
pictures as described earlier, with at least
40 images produced per second. There
were some problems with this approach,
however. Notice that I said "were". Elec-
tronics has advanced considerably since
the 1940's, and we could do things much
better if we were not confined to the pre-
sent TV broadcast system, but there are
so many TV receivers using this system
it can't be abruptly changed.

One problem is the amount of band-
width needed to convey the image. As we
have seen, the video signal contains an ac
component that corresponds to the varia-
tions of brightness from the images. For
smaller objects in the image, the voltage
must change in level quickly. This repre-
sents a higher frequency. So, to reproduce
the different shapes and sizes of objects
in the image therefore requires a large
range of frequencies.

The exact bandwidth required depends
mainly upon two factors; the resolution
and scanning speed. Resolution refers to
the ability to discern small, detailed ob-
jects. The smaller the object to be tele-
vised, the faster the video signal must
change to represent this object. This gen-
erates higher frequencies. For slower
scanning speeds, these frequencies can be
lower.

If we had all day to scan a complete
image the video would be able to change
rather slowly and still have time to place
a large number of pixels on the screen.
This wouldn't be very useful in creating
moving pictures since we must place at
least 40 images on the screen per second.

Fewer images
TV borrows another "trick" from mo-

tion pictures. In order to reduce the
amount of film needed, each frame of the
picture is shown twice before a new im-
age on a different piece of film is moved
behind the lens. A shutter arrangement in

the projector flashes the image on the
screen, then flashes the same image on the
screen again. A sprocket mechanism then
pulls the film down so that a new image
is placed behind the lens. This image is
then shown twice, and so forth.

With this system, an image is flashed
on the screen 48 times per second, al-
though there are only 24 different frames
of film per second. The eye does not know
that each image was used twice. To re-
duce the bandwidth and increase resolu-
tion, a similar scheme is used for televi-
sion pictures. The frame rate used,
however is 30Hz. This frequency was
easier to obtain because it allowed use of
the 60Hz power line as a reference.

TV picture fields
The TV picture is scanned as two

fields, (each being the same image). Each
of these fields has only half of the hori-
zontal scan lines and therefore pixels, that
the entire frame will have. This procedure
is a way to further reduce the needed band-
width. For this to work, the image must
be scanned, as we have shown, but a blank
line (a line that is not scanned) is left after
each horizontal scan line. This creates one
field of the image.

On the next field, the same image is
scanned again. This time, the lines that
are scanned are the ones that were left
blank in the previous field. They are
placed on the screen in between the scan
lines of the previous field and thus "fill
out" the image to give the full number of

HORIZONTAL
SYNC PULSE

EQUALIZING
(SYNC) PULSES

HORIZONTAL
BLANKING PULSES

HORIZONTAL
SYNC PULSES

EQUALIZING
PULSES

Ni I

ONE SERRATED
VERTICAL SYNC PULSE

PICTURE SIGNALS
OF ONE LINE

830µS TO 133µS
VERTICAL BLANKING PULSE

(LENGTH DEPENDS ON NUMBER
OF LINES TRANSMUTED)

104
BLANKING

PULSE

BLACK
LEVEL

Figure 3. The standard adopted for the TV system used in the U.S. is called the NTSC system, shown here. NTSC, which stands for
National Television Standards Commission, calls for a complete frame to consist of 525 horizontal scanning lines. Each field, therefore, will
consist of 262.5 lines.
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Figure 4. The video signal generated by the televised scene on the left would look like the
signal shown at the right. Note that the video information for the two horizontal lines shown in
the waveform are identical, as they would be for this type of image. The video information for all
horizontal lines would be identical if vertical bars were televised.

pixels and resolution. This process is
called interlaced scanning.

If interlaced scanning were not used in
this system, the top of the picture would
have noticeably dimmed by the time the
bottom of the picture is scanned, causing
an annoying flicker. Interlaced scanning
eliminates this flicker.

There are two fields of video for each
frame. The scanning lines for each field
are not the same, but must interlace with
each other to form the complete picture.
The first field of each frame is called an
odd field and the second is called an even
field (Figure 2).

The NTSC system
The standard adopted for the TV sys-

tem used in the U.S. is called the NTSC
system (Figure 3). NTSC, which stands
for National Television Standards Com-
mission, calls for a complete frame to
consist of 525 horizontal scanning lines.
Each field, therefore, will consist of 262.5
horizontal scanning lines.

It is obvious, of course, that the same
standards must be applied when the image
is created and when it is reproduced by
the receiver. Another standard that was
adopted was the shape of the image. It was
decided that the image area would be
scanned with an aspect ratio of 4:3 (the
ratio of the width to the height of the im-
age). This gives a more pleasing image
because most points of interest are spaced
horizontally around the observer.

Now, since we have determined that
the frame rate, or frequency, is 30Hz and
there are two fields per frame, it is easy
to see that the field rate is 60Hz. This must
be the rate at which the electron beam
scans the image from top to bottom, so it
is also the vertical scanning frequency.

During one field there are 262.5 hori-
zontal scanning lines, so there must be
62.5 X 60, or 15,750 horizontal lines
scanned each second. The horizontal scan-
ning frequency is therefore 15.75Khz.

At this horizontal scanning rate, if
twenty pixels were used in each horizon-
tal line, this would generate ac video fre-
quencies of 157.5Khz. That would be ten
ac cycles per scanning line. Ten ac cycles
per scanning line would have a frequen-
cy ten times that of the scanning itself.
Since each ac cycle has a positive and a
negative half, this would correspond to a
light colored pixel and a dark colored
pixel, or two pixels per cycle. This would
give 20 pixels per scanning line. Twenty
pixels per line is not nearly enough for an
acceptable picture, therefore video fre-
quencies must go higher than this. For
broadcasting of pictures, it was decided
to use frequencies up to about 4MHz. This
allows approximately 500 pixels per hor-
izontal scan line.

Picture resolution
It takes at least two pixels to create the

image of an object, since two adjacent
pixels must be different in order to see the
edge of a single object. A better way of
giving the resolution of a video system is
the number oflinesthat could be resolved,
or seen, with the system.

This is usually given for the horizon-
tal scan rate and referred to as the horizon-
tal lines of resolution. This is a measure
of how many vertical stripes could be dis-
tinctly seen on the screen at one time. Any
more than this would blur together into a
smooth screen. This will vary somewhat
from system to system but is normally be-
tween 300 and 350 lines for a broadcast
TV signal.
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Figure 5. The two lines of video shown in the illustration in Figure 4 would have these levels and
signal components.

Modulating the video signal
Now back to the video signal. The sig-

nal we are referring to is the baseband
video signal. This is not the signal as it is
transmitted by a TV station. This video is
to the picture what audio is to the sound.
An audio signal has to be used to modu-
late an RF carrier before it can be trans-
mitted. The same is true of the video sig-
nal. In the receiver, the baseband audio
signal must be recovered to drive the
speaker, and the baseband video must be
recovered to drive the CRT. Sometimes
TV engineers use the terms video and
audio for the baseband signals, and the
terms visual and aural to refer to the mod-
ulated RF signals.

Synchronization
As we have seen, part of the video sig-

nal consists of a voltage that varies in
level as the brightness varies at any par-
ticular point on the image. There is more
to it than this however. For this system to
work, the receiver must be scanning the
correct place on the CRT screen when the
bright and dark variations are applied to
it. The source of the video and the receiv-
er must therefore be synchronized as to
where the horizontal scanning for each
line starts, and as to when the scanning of
each field begins.

If we can get the scanning of the elec-
tron beam started at the same time as the
received video signal is beginning, the
circuitry of the receiver can be made to
stay close enough in step for the duration
of one horizontal scanning line. To syn-
chronize the receiver to the video signal
requires the addition of synchronizing

pulses, sync pulses, for short, to the video
signal. These pulses can be recovered by
the receiver and used to "tell it" when to
begin scanning. There must be two sets
of sync pulses, one for the horizontal
scanning circuitry and one for the verti-
cal scanning circuitry.

Retrace

Another part of the signal that has to
be added has to do with what happens at
the end of the scanning of one line or field.
After the beam in the CRT reaches the
right of the screen (as seen by the view-
er) after a horizontal scan line, it must be
brought back to the left for the start of the
next line. The horizontal sync pulse will
tell the receiver when to do this.

To keep from producing a line on the
screen during this retrace of the beam, the
beam must be lowered in intensity to the
point where it cannot produce a glow on
the screen. The intensity of the electron
beam must also be reduced to near zero
after the beam reaches the bottom of the
screen and vertical retrace begins. To
achieve this reduced intensity, blanking
pulses are added to the video. There are
two sets of blanking pulses, the vertical
blanking and horizontal blanking.

Another set of pulses has to be added
in order to achieve interlacing. Note that
in Figure 2, one horizontal scan line must
start in the middle of the screen. This
requires precise control of the horizontal
scanning circuits in the receiver. There is
a problem with the time it takes for ver-
tical retrace. The vertical circuitry oper-
ates at much lower frequencies than the
horizontal circuitry and vertical retrace is
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Figure 6. A two -field video display would look
like this. Notice that the sync region has a
blurry appearance because of the horizontal
sync pulses. There are 262.5 of them in the
displayed area for each field. Also, there are
no distinct pulses displayed for the vertical
sync and equalizing pulses. These 18 pulses
will be too small to be discerned on this
waveform.

much slower than the horizontal trace.
This means that the horizontal circuit will
go through several scan cycles while the
beam is retraced vertically.

The vertical blanking signal will blank
out the beam during this retrace, of
course, but if no synchronization is pro-
vided for the horizontal circuit during this
time, it will drift and be at the incorrect
place for the start of the first scan line of
the next field. It would quickly synchro-
nize with the horizontal sync pulses, of
course, but the first few lines may be dis-
placed to the left or right, at random, be-
fore this takes place.

Moreover, because the beam did not
start at the correct place, even after syn-
chronization occurs, the scanned lines
would not exactly fall between those of
the lines of the previous field. To get the
full amount of picture resolution by inter-
laced scanning, it is necessary that the
beam begin scanning at the correct place.

Maintaining horizontal sync
To provide a horizontal sync signal

during vertical retrace, equalizing pulses
are added during the vertical blanking.
Because every other horizontal scan line
will begin at the middle of the screen, syn-
chronization requires that these pulses
have a frequency at twice the horizontal
scanning frequency, or 31.5KHz. To pro-
vide sync during the entire vertical retrace
time requires that 18 pulses be added.
Within this time there must also be a ver-
tical sync pulse. To help provide vertical
sync and horizontal sync at the same time,
the vertical sync pulse is serrated
(chopped up) at a 31.5KHz rate.

This entire series of pulses consists of
6 equalizing pulses followed by 6 serra-

tions of the vertical pulse followed by 6
more equalizing pulses. A horizontal line
that ends in the middle of the screen will
then find the first equalizing pulse there.
The horizontal circuitry will synchronize
to this pulse and every other pulse will be
at the correct place to act as a horizontal
sync pulse. The vertical circuitry in the
receiver will be able to see the wider ser-
rations of the vertical pulses and merge
them into one pulse to provide a single
vertical sync pulse.

Viewing the signal
With all of these signals combined to

form the composite video signal, how this
signal appears on an oscilloscope de-
pends greatly upon the oscilloscope set-
tings. There are two preferred ways to
observe the overall video signal. One way
to view the composite signal is to adjust
the oscilloscope time base such that only
a few horizontal scan lines of video can
be seen. Another way to view the signal
is to use a much slower time base setting,
such that one or more complete fields of
video can be seen. The preferred ways to
view the video signal to obtain maximum
information about the signal is the two-
line display or the two -field display.

For the two-line display, adjust the
oscilloscope time base so that exactly two
horizontal scanning lines of video can be
seen. In between the two lines would be
the horizontal blanking and horizontal
sync pulses. The vertical sync and blank-
ing would not be seen because these do
not occur until 262.5 horizontal scanning
lines have been completed.

In the two -field display, the time base
of the scope is adjusted until two fields of
video are displayed on the graticule. In
between these, in the middle of the gratic-
ule, would be the vertical sync, blanking,
and equalizing pulses. During the video
of the two fields, there would be a hazy
area displayed at the sync level. This is
caused by the blurring together of all
262.5 horizontal lines of video during this
time. The individual vertical serrations
and equalizing pulses would appear too
small at this time base setting to make out
individual pulses. The sweep magnify
function of the oscilloscope can be used
to "stretch out" the display to make these
signal features visible.

The clearest display of the video is ob-
tained when the scope is adjusted to pro-
vide the two-line display, and this one is
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used the most to evaluate the video sig-
nal. Figure 4 shows what the video signal
would look like on the oscilloscope for
the shown televised scene.

Note that the video information for the
two horizontal lines shown in the wave-
form are identical, as they would be for
this type of image. The video information
for all horizontal lines would be identical
if vertical bars were televised. As a mat-
ter of fact, most successive horizontal
lines are very nearly the same in all im-
ages. Because they are so close together,
there is very little difference in the pic-
ture between two adjacent scan lines.
VCRs have a circuit called a dropout
compensator that stores each line for a lit-
tle while. If the video drops out because
of defects in the tape, the circuit inserts
the previous line for the missing line.
There is no noticeable difference if this is
only done for one line.

Black and white signal levels
As mentioned previously, the video

signal must have a distinct level that rep-
resents black, and another distinct level
that represents white. The sync and blank-
ing must also appear at distinct voltage
levels. Various shades of gray, of course,
do not appear at a definite voltage level
but will be at various levels between black
and white. For consumer electronic
equipment, the standard value of the com-
posite video signal (including sync and
blanking) is I Vpp for the part of the sig-
nal that causes the screen to be white.
Commercial broadcasting uses a higher
voltage, (1.4Vpp) for their standard. For
the video output of a consumer VCR, the
video information of the signal would be
a maximum of 0.7Vpp for a scene with
the full range of brightness, and the sync
level would be approximately 0.3Vpp.
Figure 5 shows the two lines of video pre-
viously shown with the levels and signal
components identified.

Measuring voltage levels of the
composite video signal

In order to make easy measurements
of these levels, broadcasters use a mea-
surement system developed by the IEEE
(Institute of Electrical and Electronics
Engineers). TV stations use special oscil-
loscopes called waveform monitors to
view the video signal. Signal levels on
waveform monitors are expressed in
IEEE units.

Each IEEE unit represents 0.01V. The
blanking level is used as the reference line
for measurements and a line on the wave-
form monitor marked as 0 units is where
this signal is placed. The peak white level
is at 100 units, the blanking level is 7.5
units, and the sync tip is at -40 units for a
proper video signal.

Since these levels are marked on the
monitor the engineers can quickly spot
defects in the signal or adjust controls to
give a proper video signal. The signal
would appear somewhat different, as
mentioned earlier, if the time base of the
scope were adjusted so that complete
video fields could be observed. Figure 6
shows how a two -field video display
would look on a waveform monitor.

Notice that the sync region has a blur-
ry appearance because of the horizontal
sync pulses. There are 262.5 of them in
the displayed area for each field. There
are no distinct pulses displayed for the
vertical sync and equalizing pulses.
These 18 pulses will be too small to be
discerned on this waveform.

The following diagram shows some of
the pulses and signal parameters. Note
that this is the waveform display of the
vertical pulses. Note also that the polari-
ty of the video is reversed and shown as
negative phase. At some points within
video circuits the video would appear this
way, but for standard video output and in-
put connections between devices, posi-
tive phase video is always used.

This display can be difficult to obtain
on an oscilloscope. It requires an oscillo-
scope with delayed sweep, and the sweep
magnify function must be used. Even
with a very good oscilloscope it requires
very careful adjustment to obtain this
waveform for display.

The waveforms that have been pre-
sented in these figures are idealized wave-
forms; actual video waveforms encoun-
tered in consumer equipment will not
look exactly like these. There will always
be some distortions of the waveforms.
The sync and blanking pulses will usual-
ly not appear perfectly square. There may
also be some 60Hz hum and other noise
present in the signal that will distort its
shape to varying degrees. Good consumer
electronics technicians see these signals
often and know what they should look
like if the circuits are operating correctly.

Almost all video equipment today uses
color signals. The color signals have not

been discussed or shown yet and will
change slightly the way these waveforms
look. Also, the frequencies discussed here
had to be changed slightly to accommo-
date a colorized video signal.

For example, the color signal's vertical
scanning frequency is 59.94 Hz, not 60
Hz., and the horizontal scanning fre-
quency is actually 15734.26 Hz., not
15750 Hz. These are very near to the black
and white video standards but neverthe-
less had to be changed to these values for
the color system to work properly.

An understanding of these principles
can aid troubleshooting

It isn't absolutely necessary to be famil-
iar with the theory of TV operation and the
NTSC composite video signal to service a
TV set. Moreover, many problems in TV
sets will not require a technician to use his
knowledge of this theory even if he does
possess it. In many cases, however, espe-
cially when a technician is trying to tame
one of those "tough dogs," a sharp under-
standing of the theory may be just what it
takes to get the job done.
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Servicing projection TV sets
By Jurgen Ewert

Increasing the size of the TV screen has
always been a goal of TV manufacturers.
The first CRTs were small and round, but
their size gradually increased and the
shape gradually became rectangular. New
technologies have made rectangular
CRT- screens in sizes from 5" to 35" pos-
sible. The smallest screens are usually
LCD screens and the largest ones are pro-
jection types that use separate CRTs for
each primary color. Some older designs
used one very bright color picture tube as
a source for the picture to project on a
screen. These TVs give a very dim picture.

A new technology for projection TV is
the LCD video projector. The disadvan-
tage of these projectors is the slow speed
of the LCD, so changing scenes look a lit-
tle blurry.

The most popular type of big screen set
is the projection TV, which uses an ex-
tremely bright CRT for each of the pri-
mary colors red, green and blue. This arti-
cle will show the parts and the problems

Ewert is an independent consumer electronics servicing
technician.

Figure 1. Basic construction of a projection TV.

that are peculiar to projection sets, and
will conclude with two repair histories.

The projection TV system
Projection TVs are designed in two dif-

ferent ways. In one type, the picture is
projected on a screen or a wall. In this de-
sign (Figure 1), the size of the picture is
determined by the focal length of the op-

tics and by the distance between the CRTs
and the screen. This design is space -con-
suming and not suitable for the average
living room.

Rear projection TVs (Figure 2) require
less space and are easier to install because
they are self-contained. The distance that
the light travels from the CRTs to the
screen is increased by using a mirror to

(Continued on page 43)

Figure 2. Basic construction of a rear projection TV.

Figure 3. Inside of a rear projection TV.
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Figure 7. The lens assemblies in a rear projection TV.

direct the light beams, which consists of
a plastic fresnel lens. Figure 3 provides a
view of the insides of a rear projection TV
set. The block diagram in Figure 4 gives
an overview of the functions in a projec-
tion TV with magnetic focus. The block
diagram in Figure 5 gives an overview of
the functions in a projection TV with elec-
tric focus.

Similar yet different
In a projection set, the television signal

from the antenna or video input is

processed in the same way as in any other
TV. The block diagrams of Figures 4 and
5 show the signal module with the output
signals: luminance, R, G, B, V -SYNC and
H -SYNC.

The differences are found in the CRT
and the HV sections. A significant num-
ber of parts in the circuitry around the
CRTs is used to correct the convergence
of the three light beams. The yokes, which

deflect the electron beams in each tube, are

complex as are the driving circuits.
However, there are vertical and horizon
tal deflection coils as there are in any other
TV. In all projection sets the vertical coils
are connected in series and the horizontal
coils are connected in parallel. It is impor-
tant to know this when troubleshooting
around the yokes and deflection circuits.

Some manufacturers use yokes with
four coils. One set of coils is connected to
the convergence module. In addition there
are focus magnets on the CRTs in projec-
tion sets with electromagnetic focus
(Figures 4 and 6). There are also alignment
magnets to center the beams and to make
the static convergence adjustment.

Some projection sets use electric con-
vergence circuits and trailer yokes to
make the corrections (Figure 5). The high
voltage for the three CRTs is obtained
from one flyback transformer and con-
nected to each tube through a HV-dis-

tributor or HV-Block. This part may be
the cause of trouble if only one of the three
tubes is not operating.

CRTs in projection TVs operate at
anode voltages of 30kV to 32kV. For this
reason, it is absolutely necessary to mea-
sure the high voltage after working on the
flyback section or making adjustments
related to the high voltage (e.g., horizon-
tal width) to avoid excessive X-radiation.

Precautions when servicing
projection sets

It is always a good idea to read the sec-
tion "Safety Precautions" in the service
manual before starting to service any con-
sumer electronics product. In addition to
the directions for performing the leakage
current check, there is an X-radiation
warning in the service manuals of pro-
jection sets. One manufacturer even ad-
vises technicians to use a lead apron when
servicing the TV.

It is usually not possible for a service
technician to measure X-radiation direct-
ly. Physics books, however, state that the
higher the anode voltage, the higher the
intensity of the X-radiation when an elec-
tron beam hits matter such as a screen of
a CRT. So the high voltage should never
exceed the maximum value given in the
service manual.

When servicing a rear projection TV
set it is often necessary to remove the fres-
nel lens. There are some important pre-
cautions to observe when handling the
fresnel lens.

 Always handle the fresnel lens care-
fully to prevent scratches and other dam-
age. You should wear gloves when han-
dling it to avoid fingerprints and scratches.

 Do not handle the fresnel lens in direct
sunlight. Also, do not leave the lens unat-
tended because it can cause a fire or burns
by focusing the light around it.

 Never lean the fresnel lens it against
anything. This might warp or bend the
lens changing the optical properties.

After the fresnel lens is removed, the
mirror is exposed. It is important not to
touch the mirror to avoid leaving finger-
prints. If the mirror looks clean, it is best
to leave it alone. If the mirror is dusty you
may use a glass cleaner. But take care not
to leave any streaks; they will be seen in
the picture later.

Focus and convergence adjustments
Each of the three CRTs is attached to a
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lens system that focuses the light beam on
the screen. The optical focus of the lens-
es is adjustable after loosening the wing
nuts on the lenses (Figure 7). Before at-
tempting to perform any focus adjust-
ments to the lenses, consult the service
manual. Manufacturers of projection sets
provide different procedures on how, and
in which order, to adjust the optical focus
and the electrical and/or the magnetic
focus. Usually the optical focus needs to
be readjusted only if the lens or the CRT
has been replaced.

Before making the adjustment, you will
have to loosen the wing nut at the lens
(Figure 7). Use the crosshatch pattern to
adjust the optical focus of each lens sep-
arately. The other two lenses must be cov-
ered during the adjustment, or the signal
to two of the CRTs has to be removed so
that only one color is present.

Convergence adjustment
Two difficult and time-consuming ad-

justments on projection TVs are the stat-
ic and dynamic convergence. All projec-
tion TVs contain a module that is strictly
for the adjustment of convergence and
focus. This module can contain 27 to 65
different controls (Figure 8). The controls
on this board are usually well -marked. In
most cases it is not necessary to alter all
of the adjustments.

An adjustment is necessary if a CRT, a
yoke, a focus magnet or the convergence
module was replaced. Usually it is only
necessary to adjust focus and conver-

table I.

H -COIL (BLUE & RED) V-COIL(BROWN & YEL WIRE)
YOKE R [Q] L[mH] D R [0] L [mH] D
R 4.8 3.00 0.12 9.00 8.44 0.18

4.8 3.00 0.12 9.00 8.44 0.18
B 4.2 2.18 0.50 9.00 8.44 0.20

Table 1. Resistances, inductances and dissipation factors of the three yokes on the Mitsubishi
projection set that had no picture and no sound.

gence at the CRT (including the lens)
where the work was done.

To perform these adjustments proper-
ly, a crosshair, a crosshatch, and a mono -
scope test pattern should be available. In
addition to these patterns, a color bar sig
nal should be used for a general perfor-
mance test. These test patterns can be
played from video tape if a test pattern
generator is not available.

Because most large -screen service is
performed on -site, a tape with test pat-
terns is preferable to a pattern generator
because it is easier to carry. It is a good
idea, however, to ask the customer if he
owns a VCR before leaving for the site.
The signal quality from a VCR is not com-
parable to a generator signal, but it is good
enough for most service work.

The crosshair pattern is used to place
each color in the physical center of the
screen and to adjust the yoke if it is tilt-
ed. Some projection sets have a built-in
crosshair generator. This generator
should not be used to make the center

adjustment because the test patterns it cre-
ates are usually not accurate enough.

For convergence adjustments, the cross-
hatch pattern is the best choice. To adjust
the focus, the monoscope pattern works
very well, especially for fine tuning in the
corners of the screen. Moreover, there is
a gray scale in the monoscope test pattern
that makes it easy to adjust brightness and
contrast for the tests.

A convergence problem
The owner of a Mitsubishi projection

set, Model VS -648, complained about a
blurry picture. Watching a black and white
program, I discovered that there was no
convergence. The fuse on the conver-
gence focus PC board was blown. After I
replaced the fuse, the convergence was
fine for about 30 minutes. The fuse did
not blow again, but the blue beam drifted
far out of convergence. Touching the con-
vergence focus PC board brought the con-
vergence back to normal (sometimes).

Because the convergence responded to
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Figure 8. Convergence and focus module.
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Figure 10. B -yoke of the projection TV.

physical pressure, I thought the problem
might be caused by a loose solder con-
nection, so I resoldered the sensitive sec-
tion on the board. The problem remained.
Troubleshooting and solving this prob
lem was beginning to take a good amount
of my time with no success. Ultimately I
had to give up trying to repair the con-
vergence PC board. I called for the ser-
vice manual as well as the price and avail-
ability on the board. The owner of the TV
agreed to pay the relatively high price on
the repair. After I replaced the convergence
board (Figure 8), the TV worked fine.

Before I started the convergence ad-
justments on the new board, I demagne-
tized the metal parts around the CRTs and
turned on the set for about 10 minutes to
warm it up. The replacement board was
preadjusted so I only had to perform mi-
nor touch-up adjustments.

No picture and sound

One dealer in our area must have sold
a lot of Mitsubishi Rear Projection sets. I
was called to service another Mitsubishi
large screen TV, Model VS -648. The cus-
tomer told me that the screen suddenly
went blank and the sound stopped. First I
looked at the fuses. The fuse on the main
board was blown and, of course, the re-
placement fuse blew immediately after I
installed it. My first guess was a trouble
spot in the power supply or the HV-sec-
tion. I checked the diodes and the switch-
ing transistor in the power supply and the
horizontal output transistor, but the com-

Figure 11. CRTs with yokes and focus magnets.

ponents were fine. The flyback trans-
former looked good as well.

My next step was to check the yokes
with an LCR meter that gives a reading
of the dissipation factor (D) of inductors.
The dissipation factor is the reciprocal
value of Q (quality). The quality decreas-
es and the dissipation factor increases if
there are shorted turns in a coil. The re-
sults of the measurements on the three
yokes are shown in Table I.

Since I checked all three yokes, I had
reference values for the dissipation fac-
tor. The D values of the R and G yoke
were the same, but the value of the B yoke
was much higher (Figure 10). A common
method of finding a bad yoke or flyback
is the ringing test, but I find that using an

B -CRT
(yoke and focus
magnet removed)

LCR meter is much easier.
To replace the yoke, I had to remove

the focus magnet. In this set the focus
magnet is mounted flush to the yoke (Fig-
ure 11). That makes it easy to put it back
at the right location. The TV worked after
I replaced the B -yoke but I had to adjust
center and convergence. Performing the
center and convergence adjustment was
not difficult because I was able to use the
red and green beams as references.

These examples show that you can
troubleshoot projection sets with proce-
dures similar to those you use for direct -
view color sets, keeping the differences
of the design in mind. Perhaps this article
will help you with your next large -screen
TV set repair.
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Business Corner

An appreciation of depreciation
By Dale C. Shackelford

As an electronic servicing technician,
you know how important established for-
mulas (such as Ohm's Law) can be when
it comes to saving time and effort during
the servicing of an electronic device.
When tax time rolls around, there are a
few other formulas that could save you
hundreds of dollars annually when ap-
plied to shop equipment, tools and other
assets.

One of the most basic tax deductions
that a business can take is depreciation.
Unlike a fine wine, equipment on your
work bench, the tools in your box, or the
building within which you labor many
hours per day will not improve with age.
Virtually every device you own has de-
preciated over the past year, and this de-
preciation rate can often be considered a
deduction on your taxes.

Why would you pay taxes on a device
which is valued at $5,000, when the actu-
al worth is only $1,000? To see how much
you could save this year, and in the years
to come, let's take a look at how depreci-
ation of assets works.

Calculating depreciation
Let's assume that you have purchased

a piece of test equipment within the past
month (we'll assume it was an oscillo-
scope). This scope, which you purchased
brand new, cost $6,500, and has a life ex-
pectancy of five years. If you were to sell
the scope after five years, you would re-
ceive $500 as the scrap value.

For practical purposes, we will abbre-
viate Cost as (C), Life as (L) and Scrap as
(S). With these abbreviations in mind, we
can now discuss the three most popular
methods of depreciation as calculated by
accountants across the country.

Straight line depreciation
The Straight Line method of depreci-

ation is without a doubt the easiest, most

Shakelford is an independent electronic servicing technician

common method of depreciating an asset.
Unfortunately however, the amount of
depreciation is by far the lowest of all
methods, meaning more taxes at the end
of the year (or quarter, depending upon
how you file your taxes).

To calculate depreciation using the
straight line method, we can use the for-
mula (C-S)/L. As we have determined the
Cost, Life and Scrap value of our scope
(above), we can determine the first year
depreciation of this unit as:

(C)$6,500 - (S)$500 = $6,000
$6,000/(L)5 = $1,200
Thus, the first year depreciation for this

scope is $1,200. At the beginning of the
second year, the actual worth of the scope
will only be $5,300 (Cost - Depreciation).
This is the amount upon which your taxes
will be figured, not the new cost of
$6,500, as the depreciation will be con-
sidered deductible.

With the straight line method, you can
simply depreciate the scope at the same
rate ($1,200) every year of its life (5
years). This means that the amount of
depreciation can never mathematically
fall below the scrap value.

As an example, we have determined
that the first year's depreciation for the
scope is $1,200, and that the adjusted
value for the beginning of the second year
is $5,300. When depreciating the scope
for the second year, we simply subtract
$1,200 from the adjusted value (second
year cost) to determine the value for the
third year ($4,100). After 5 years of de-
preciation at the $1,200 rate, the scope
will only be worth $500, the original scrap
value of the unit.

While the straight line method is by far
the easiest method for depreciating equip-
ment, it is also the method that allows the
least amount of annual depreciation.

Declining balance depreciation
The Declining Balance method of de-

preciation, while more complex than the

straight line method, can often save quite
a bit more money for the service center
owner/taxpayer than any other method.
Another benefit of the declining balance
method is that the scrap value of the unit
being depreciated can change over the
years without affecting past depreciation
rates.

Using the same symbols for Cost,
Scrap and Life, we can use the following
formula to determine the depreciation of
our scope using the declining balance
method: 2/L x C. Note that this particular
formula does not factor in the scrap value.
This allows the scrap value to change over
the years due to market, technological or
other factors which may be beyond the
owner's control.

It should be mentioned once again that
the Cost must be adjusted after each cal-
culation of depreciation, and that in the
case of declining balance, as the name
implies, the amount of depreciation will
be less every year. Thus, if your calcula-
tions indicate that the depreciation for the
first year is less than for a subsequent
year, you have made an error.

With our hypothetical scope, we can
determine the first year's depreciation by
calculating as follows:

2/5 (L) = 0.4
0.4 x $6,500 (C) = $2,600
$6,500 - $2,600 = $3,900
Thus the depreciation for the first year,

using the declining balance method is
$2,600, giving an adjusted value for the
second year of $3,900. For the second
year, we figure (C) = $3,900, and apply
the same formula for depreciation.

Note that the rate (2/L = 0.4) will re-
main constant as long as the life expectan-
cy of the device never changes. There-
fore, the declining balance depreciation
for the second year will be $1,560 ($3,900
x 0.4 = $1,560). We can now determine
the (C) for the beginning of the third year
as: Cost - Depreciation = C for third year.

As mentioned previously, the depreci-
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ation for the second year will always be
less than the depreciation in the first year
when using the declining balance meth-
od, quite different than when using the
straight line method where the rate stays
the same throughout the life of the device.
This is extremely useful when you pur-
chase a device, and plan to sell it before
the end of its useful life.

Avoid pitfalls

One of the dangers of using the declin-
ing balance method is that it is mathe-
matically possible, though improper, to
devalue a device through depreciation to
the point where it is worth less than its
scrap value. For example, if we were to
have a device with a scrap value of $500,
and the adjusted cost for the beginning of
the year was $850, we could not depreci-
ate the device more than $350, even if the
formula indicated that we would normal-
ly do so, as this would give us an adjust-
ed value lower than the scrap value. This
rule applies not only to the declining bal-
ance method of depreciation, but to other

methods of depreciation where it is math-
ematically possible to depreciate below
scrap value, such as in the Sum of the
Years Digits method.

Sum of the years digits
In the Sum of the Years Digits (SYD)

method of depreciation, the scrap value
of a device is factored into the formula.
This means that any change in the scrap
value of the device will have some impact
upon past/future depreciation rate. The
SYD method, while not as simple to cal-
culate as the straight line method, will
allow for more depreciation early in the
life of the unit, similar to that provided by
the declining balance method.

Unlike the declining balance or straight
line methods, however, the SYD allows
one to determine the depreciation for any
single year in the life of the unit, with a
single calculation, without beginning at
the first year, and working down. This is
especially useful in determining the de-
preciation rate of a device with a rela-
tively long life expectancy.

YEARS DIGITS
1 6
2 5

3 4

4 3

5 2

1

21

Figure 1. In the sum of the years digits method
of calculating depreciation, you can lay the
years and digits out in columns like this and
use the digit for the year in question in the
depreciation formula.

To use the SYD method, we must first
understand what Sum of the Years Digits
means in this context. Let's go back to our
scope. We know that it has a life (L) of 5
years. If we add all of the digits of the
years which make up the life (I, 2, 3, 4,

5), we have a sum of 15. This is the Sum
of the Years Digits.

If we were discussing a device with a
relatively long life, say 50 years, it would
be impractical to spend an afternoon add -
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YEARS DIGITS
1 5

2 4
3 3

4 2

5 1

15

(C) $6,500 - (S) $500 = $6,000
DIGIT (5) / SYD (15) = 0.33333
$6,000 X 0.33333 = $2,000

(DEPRECIATION)

Figure 2. Using the method of Figure 1 to the
calculate the first year depreciation on the
oscilloscope mentioned in the text, the calcu-
lation is performed like this.

ing up all of the digits (1 through 50). As
an alternative, we can use a simple for-
mula to determine the SYD, as SYD = N
x (N+1)/2 where N equals the life (in this
case, 50). Thus, 50 + I = 52: 52 + 2 =
25.5: and 50 x 25.5 = 1,275 (SYD).

Next, we must determine the Digit
which will become a part of our formula

for calculating depreciation. The Digit in
this instance is nothing more than the
number which is opposite the number of
the year you wish to calculate. Suppose
for example, that you plan to purchase a
two year old device that has an overall
life expectancy of 6 years. Obviously, you
will need to know the depreciation for the
third year in order to determine a fair
price. You might set your years and dig-
its out in columns as shown in Figure 1.

As we now know the sum of the years
(21), and the proper digit (4) for the third
year, we can use the following formula:

(C - S) x Digit / SYD = Depreciation.
The same method, when applied to our

hypothetical scope, would be figured as
shown in Figure 2. Obviously, as in each
of the previously discussed methods, the
cost will be adjusted after the deprecia-
tion from the previous year has been sub-
tracted, though the SYD method allows
the depreciation rate of any year to be de-
termined, without regard to adjusted cost
for previous years.

While there are other methods of de-
preciation (Unit of Production, etc.), the

three we have discussed are probably of
the most use to the average electronics re-
pair shop or independent repairman.
There are also many ways in which one
can determine the official life expectan-
cy of a particular device, the most reli-
able being a call to the manufacturer.

Check with an authority
This article has presented the basics of

calculating depreciation as may be used
for tax purposes. It is not intended to give
you tax advice, as that advice should
come directly from your accountant, your
attorney or the Internal Revenue Service.

By determining the method(s) of
depreciation that your accountant recom-
mends for your particular situation how-
ever, you can calculate the depreciation
of your own equipment and other assets
yourself, saving your accountant hours of
painstaking paperwork which, during the
busy tax season, translates into higher
billing rates for you or your company.
Once you see how much you can save by
doing the math for yourself, you may well c.,1
develop an appreciation for depreciation.
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Technology Update

Service literature on CD-ROM
By Maggie Cummings

Service manuals and other types of paper
documentation contain the vital informa-
tion that a service center needs in order to
properly restore its customers' products
to proper operation.

Unfortunately, there are many problems
with paper documentation: they take up a
great deal of space, wrinkle and get dirty,
and are easily misplaced. Finding the right
page in a paper manual can be time con-
suming. Moreover. the manner in which
the information is presented is limited to
ink on paper.

Putting manuals on CD-ROM
Even though the technology is in its

infancy, CD-ROM has already begun to
revolutionize publishing. Entire encyclo-
pedias have been put on a single CD-
ROM, for example. But in addition to the
words and pictures that are found in a
printed encyclopedia, CD-ROM- based
reference works often include full -mo-
tion video and sound to enhance the value
of the information.

CD-ROM interactive technology is
already well established in some areas of
the service industry and will likely revo-
lutionize the way consumer electronics

Cummings is a freelance writer

service centers operate. If multimedia in-
teractive manuals do replace even some
paper manuals, the speed and accuracy of
service technicians could increase great-
ly. Interactive training on CD-ROM could
also lessen the need for live field training
seminars, saving manufacturers and ser-
vicers both time and money.

Advantages of CD-ROM
A brief demonstration of CD-ROM

technology applied to consumer electron-
ics service literature will convince most
technicians that this technology belongs
on the bench. For starters, CD-ROM man-
uals allow for instantaneous access to in-
formation (including part numbers, re-
placements, and specs).

Moreover, while improving speed of
access, CD-ROM also vastly enhances the
amount and type of information that can
be included. Not only can the servicing
process be accomplished in less time, it
can be done more accurately because the
CD can hold multimedia information that
paper manuals can't: troubleshooting
methods, shortcuts, how to avoid common
pitfalls, or just about anything else a man-
ufacturer deems useful. The repair process
itself can become a kind of field training
for the technician.
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The TekDisc learning module contains information to help you
understand the unit.

Figure 1. The learning Module includes the Operation Guide
(explaining the operation of the unit), Technician's Tour (a concise
theory of operation), Analysis and Repair (troubleshooting, symptoms,
and methods), Alignments, and Disassembly.

Figure 2. Disassembly, part of the Learning Module, shows the
technician how to gain access to the inner workings of the product in
order to perform service.

Another advantage of CD-ROM is that
the multimedia formats that provide vid-
eo can be as useful as any in -person dem-
onstration. This feature of CD-ROM
disks involves full -motion video with
narration and high speed graphics. The
video can be stopped and started at will,
and in addition, provides interactive ac-
cess at indexed points. With such a sys-
tem, abstract diagrams of component lo-
cations will no longer cloud the techni-
cian's mind. Video (and high resolution
electronic still photography) show exact
parts locations, alignment methods, etc.

Being truly interactive means that pro-
cedures and parts can be highlighted or
enlarged in diagrams, photographs, and
video. and interlinked so a technician
need only click and he has navigated from
a symbol of a transistor on the schemat-
ic, to the image of a physical transistor on
the PC board.

TekDisc

TekDisc is one CD -ROM -based sys-
tem ofconsumer electronics service man-
uals being developed by Vicom Multi-
media Inc., a video production company
based in Canada, which recently expand-
ed into the field of interactive workplace
products. Alan Wilensky, General Man -
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he TekDisc 'Working Module' has all of the
amiliar diagrams, but in an interactive format.

Figure 3. The Working Module consists of a series of views, following
the organization of most traditional manuals.
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Each component in a TekDisc can be clickei
to reveal a "mini -menu'. From here you
can locate a component, find part numbers,
or display measurements.

Figure 5. Clicking on a component on the schematic brings up a
sub -menu that says, "Where is?, What is?, Measure?, Clicking on

"Where is?," allows the technician to bring up a high resolution
photograph of the location of the component on the PC board.

ger in charge of interactive workplace
aids, as recently as 1993 worked in the
consumer electronics service field as ser-
vice manager and technical training in-
structor. Wilensky, the originator of the
TekDisc CD-ROM technical manual
architecture, teamed up with Vicom be-
cause of the natural fit of talents between
himself and Vicom, an established pro-
duction facility. This product was recent-
ly awarded an industrial research and
applications (IRAAP) development grant
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Figure 4. The Locator View is an x-ray view, with clickable buttons to
bring you to the schematic.
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Figure 6. When the technician wants to test the unit and see if it's
working, he can click on the Operation icon in the leaming module,
which shows how the technician can enter the diagnostic search mode.
Joe can pause the video, and go try it. If he notices that there is some
anomaly on the circuit board, he can bring up a full color view of the
main board.

from the Canadian National Research
Council. In designing TekDisc, Wilensky
combined his knowledge of the service
process with that of a consortium of fel-
low service industry professionals.

Two menus
The discs incorporate a user-friendly

system, divided into two multimedia
menus called the "Learning Module" and
the "Working Module". The Learning
Module (Figure 1) is arranged as the fol-

lowing set of subjects: Operation Guide
(explaining the operation of the unit),
Technician's Tour (a concise theory of op-
eration), Analysis and Repair (trouble-
shooting, symptoms, and methods),
Alignments, and Disassembly (Figure 2).

The Working Module (Figure 3) con-
sists of a series of views, following the
organization of most traditional manuals,
in the following categories: Locator View
(Figure 4; an x-ray view, with clickable
buttons to bring you to the schematic),
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Figure 7. The Measurements featured provide electrical specifications captured in far more
modes than could be presented in a paper manual.

Block Diagrams (a macro view of the
schematic diagram), Schematic Dia-
grams, Modules, Exploded Views (me-
chanical parts exploded out), Technical
Contact Information, and the Appendix
(the paper manual as originally scanned).
All views are scaleable and draggable on

screen, just like a piece of paper. A "Smart
Linking" feature links entities shown on
a diagram to other important information
(stored in different menus), which may be
easily accessed by clicking on diagram
entities (like transistors or IC's) or icons
shown in the diagrams.

CD -ROM -based manuals in use
Here's how a technician, call him Joe,

might use a CD -ROM -based technical
manual. Joe pulls a ticket on a CD audio
player that exhibits several problems: it
skips tracks, and it sometimes doesn't
load discs. Joe loads the CD-ROM disc
for that product into his computer, and is
greeted by a locator view, which shows
him a graphical layout of the inside of the
unit. He sees where the main circuit board
is, and clicks on the icon for the main front
PC board, getting a schematic diagram,
zoomed to full screen view. He then clicks
on the laser circuit. He goes to the zoom
control, punching the number two zoom,
which is the circuit level zoom. As the
diagram is enlarged, it also brings the
point of interest closer to the center of the
screen, and now he can look at the cir-
cuitry surrounding it.

On the top of the screen in the learn-
ing module, Joe has access to the Techni-
cians Tour menu, but since he sees a
Smart Link icon, right on top of U101, he
clicks on it, which brings up a multime-
dia presentation of how that circuit
works. Thinking that the laser might be
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slot per generator. Now you
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part of the problem, he wants to touch up
the laser current. He goes to the alignment
icon in the Learning Module Menu, and
sees a video on how to align the circuit.
Previously he might have had to go to a
seminar for this kind of information.

Locating a circuit
Hmm, alignment didn't help with the

loading problem! Now the question is,
how to get to the tray loading circuit? Joe
looks at the locator view again, and bangs
through a few digital schematics and
block diagrams till he finds the right dri-
ver IC for the tray. A click on the IC pops
up a sub -menu that says, "Where is?,
What is?, Measure? (Figure 5). So, click-
ing on "Where is?," Joe brings up a high
resolution photograph of the IC's location
on the PC board. He can even flip the im-
age of the board around.

When he wants to test the unit and see
if it's working, he can click on the Oper-
ation icon in the learning module, which
shows how the technician can enter the
diagnostic search mode. Joe can pause the
video, and go try it. If he notices that there
is some anomaly on the

can bring up a full color view of the main
board(Figure 6). He can click on a piece
of the board and get the schematic, too. If
it wasn't just an adjustment he wanted to
do, but more in depth troubleshooting, the
CD-ROM can supply the required knowl-
edge on the spot.

Other features

Other features of note include the Go
Back Feature (which retraces the last sev-
eral steps visited), Measurements (Figure
7; captured in far more modes than a paper
manual could), and Print (which can print
out whatever is on screen).

Manufacturers work with Vicom to cre-
ate TekDiscs for their particular products,
and have several distribution options.
Wilensky, who is working very closely
with the manufacturers, says, "Partnership
is the key; some manufacturer's service
departments do not have large budgets, so
we arrange co -distribution in a way that
makes it easy for them to get the full advan-
tage of CD-ROM for their authorized net-
work, while we can make our profit later
on the non -warranty service centers."

in

addition to reduced field training, include
reduced technical support requirements,
better quality final repairs, fewer units
returned to the manufacturer, and avoid-
ance of common errors during service.

Wilensky reports that so far, the re-
sponse has been very favorable. Contracts
are under consideration with a number of
manufacturers. The product should be sur-
facing on the market soon. Sony disks will
be ready at the NPEC show in Arlington,
VA. That will be it's worldwide debut ac-
companied by a press conference and man-
ufacturers' reception.

What's next for CD-ROM service
manuals? Maybe new kinds of data such
as failure statistics, failure probability,
and failure cases. Integration of test
equipment with the computer and the CD-
ROM manual is another possibility, in
addition to connecting the manual to on-
line services such as parts distributors.
And within not too many years, the entire
technical manual will likely be available
via high speed -dial up lines.

Further information and demonstra-
tions of TekDisk are available by calling
(800)548-7411.
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Computer Corner

IBM and compatible basic
cleaning and maintenance
By James A. Williams

A properly conducted preventive main-
tenance program is one of the most impor-
tant things you can offer your customers
to help them obtain years of trouble free
service from their IBM and compatible
computer systems. Data loss and compo-
nent failures are two of the problems that
preventive maintenance helps prevent. A
regularly maintained computer system
will also have a higher resale value be-
cause it will look and perform better.

Maintenance frequency
The frequency of basic maintenance

depends on the environment in which the
computer system is used. A computer sys-
tem used in a smoke and chemical free
environment will need to be serviced less
often than a system used in a more indus-
trial environment such as an auto repair
or maintenance shop.

For the normal office environment, a
once a year maintenance program is about
right. In a more industrial environment or
a system routinely exposed to dust, smoke
or chemical fumes, every four months or
less should be the service timetable.

Contamination comes in with
cooling air

Components in a computer can gener-
ate enormous amounts of heat that must
be removed by the computer's cooling
system(s) or these components can fail.
All IBM and compatible type systems,
use a form of forced air cooling. A fan in
the power supply draws outside air into
the system through openings in the com-
puter case and expels it through the power
supply, where it passes over the comput-
er systems components, cooling them.

On some systems you will also find a
secondary fan at the front of the case, near
the ventilation holes. A small fan is some -

Williams is a computer engineer

times mounted on a heat sink attached to
the computer's CPU chip, such is the case
for the 486DX and Pentium, to provide
additional cooling to this critical compo-
nent. When air is drawn into the comput-
er for cooling, it also carries with it out-
side contaminants, such as smoke, dust,
hair and other types of solid and chemi-
cal contaminants.

Floppy disk drives are a major con-
tributor to this problem area. They act as
a large hole within the system, drawing
in large amounts of air, along with dust
and other contaminant. This allows for a
quick build-up on internal system com-
ponents. This kind of contamination can

also lead to floppy drive failure and cause
damage to floppy disks that are put into
dirty drives.

These contaminants, which act as a
thermal insulation, prevent proper cool-
ing, and should be cleaned off during rou-
tine cleaning/maintenance.

Problems caused by
thermal expansion

In the high -temperature environment
within personal computers, thermal ex-
pansion can cause IC chips to become
unseated. This is known as "chip creep."
Thermal expansion is also a natural occu-
rrence in all electronic devices, because
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of the heating/cooling down processes
that occur when the computer is used and
then turned off.

Another problem that can affect per-
sonal computers is dust and chemical con-
taminants, that may contain conductive
elements. When this type of contamina-
tion gets inside a computer, the result may
be a high -resistance short circuit, result-
ing in costly damage to the system.

Tools and chemicals
To properly clean and maintain an IBM

or compatible computer system you will
need a selection of tools and chemicals :

 a small and a medium Phillips head
screwdriver

 a small and a medium flat
screwdriver

 3/16 and 1/4 inch nut drivers
 110 and T15 Torx drivers
 an anti -static strap
 a vacuum cleaner
 canned air
 contact cleaning solution
 5.25 and 3.5 dry or wet floppy
cleaning disks

Cleaning procedure
When you're preparing to perform rou-

tine maintenance and cleaning of a per-
sonal computer, start by grounding your-
self with the anti -static strap. Open the
computer case. Write down and diagram
any special cabling and/or wiring you
find. Remove all expansion cards, SIMM
memory modules, cables, floppy drive(s)
and hard drive(s), and CD-ROM drive
and tape back-up if there is one. I general-
ly remove the motherboard and the power
supply from the system case, as well. This
allows me to gain access to all parts of the
computer system.

Using the canned air, blow the loose
accumulated dust, dirt, cobwebs and any-
thing else you may find, off the mother-
board and all expansion cards. Clean in-
side of the empty case with a vacuum
cleaner and brush. Clean the power sup-
ply fan by blowing canned air into the
power supply opening opposite the fan.

Using the brush, gently brush and
loosen any remaining dust and dirt on the
expansion cards, motherboard and the
power supply fan and grill. Remove the

loosened dust and dirt with a blast of
canned air.

Next, clean all electrical contacts and
connectors, using the contact cleaning so-
lution. Clean all expansion card and
SIMM memory edge connectors. Clean
the motherboard expansion sockets and
SIMM memory sockets. You will also
want to clean the ribbon, power supply
and other connectors.

Also, clean all small connectors for the
various switches and buttons (on/off
switch, turbo LED/switch, HD LED.
etc.). Follow manufacturers' directions
for use of the contact cleaning solution.

Don't be afraid to use large amounts
of cleaner, really soak the connectors. Do
not use a pencil eraser on the card edge
contacts, as it could cause damage. Clean
the ribbon and power connections on the
floppy drive(s) and hard drive(s), as well
as the CD-ROM and/or tape back-up if
there is one in the system. Make sure all
socketed chips are seated firmly in place.

As mentioned earlier, one of the effects
of overheating and the day- to -day cycle
of heating and cooling of the system is
thermal expansion, which causes an ef-
fect called "chip creep." Chip creep caus-
es the socketed chips to loosen and work
their way out of their sockets.

All socketed chips should be checked
and reseated. Perform the following pro-
cedure carefully. With the motherboard
removed from the system, place your sup-
porting hand behind the socketed chip.
Using your thumb press down hard on the
chip (press hard, but this is not the place
to prove how strong you are). You will
hear a crunching noise as the chip reseats.

Do this with all socketed chips on the
motherboard, and then do the same with
the expansion cards. Make sure you place
your hand behind the chip you are reseal-
ing for support or you could crack the cir-
cuit board and damage it beyond repair.

Cleaning the keyboard
It is not necessary to disassemble the

keyboard in order to clean it. First use a
vacuum cleaner to vacuum the keyboard.
This will remove most of the accumulat-
ed dirt and dust. Then, turn the keyboard
upside down and blast it with canned air.
Vacuum the keyboard again to remove
any loosened dirt and dust. Then, clean
the connector(s) with contact cleaner.

Before you reassemble the system, vis-
ually check each circuit board for any
burned components, lifting foil or any
other type of damage. Replace or repair
parts as necessary. Also, inspect all cables
and wiring. Then, replace any wire or
cable that shows worn spots, cracks or
cuts. If everything looks good reassem-
ble the system, making sure all connec-
tions are made correctly.

Check your work
If you did everything right, when you

boot the system everything will work
fine. Now, clean the floppy drives by us-
ing the wet or dry cleaning disks accord-
ing to manufacturers' directions. Finally,
you're finished.

Cleaning IBM and compatible com-
puter systems, should only take about an
hour. This type of maintenance will pro-
tect and enhance the investment your cus-
tomer has put into their computer system,
while also enhancing your business. 

MOVING?
If you're planning a move in
the near future, don't risk
missing an issue of Electronic
Servicing & Technology.
Please give us 6-8 weeks
notice if you're planning on
changing your address. Just
write in your new address
below and mail this coupon,
WITH YOUR SUBSCRIPTION
MAILING LABEL, to:

Electronic Servicing &
Technology

Subscriber Services
76 North Broadway
Hicksville, NY 11801

Name

Address

City

State Zip
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What Do You Know About Electronics?

Color codes and Thevenin's theorem
By Sam Wilson WA8RMS

Here's something I ran across while
looking up something else. It happened
while I was sitting in my favorite easy
chair in front of a picture of a fireplace
(we don't need the real thing in Florida).
I was looking up some material and I ran
across the word "paradigm" three times
in the space of a few pages.

I guess I must have known what it
meant at one time, but I had to look it up
again: paradigm; a model that is general-
ly accepted and used as the basis for dis-

Wilson is the electronics theory consultant for ES&T.

cussing or solving a scientific or techni-
cal problem. For example, an expanding
universe is a model (paradigm) used by
astronomers in formulating a theory.
Well, now we all know (again).

I.Q. and vocabulary
And that reminds me-did you know

you can raise your I.Q. score as much as
10 points by increasing your vocabulary?
That is one reason why people who know
a lot about such things say that the I.Q.
test is slanted against children who are
raised in certain communities.

CATHODE END

1N

CATHODE END

YELLOW

CATHODE

GRAY

YELLOW

BROWN

4 1 4 8

A JEDEC (1N---) TYPE

CATHODE

GRAY ORANGE

RED WHITE

BA Y 9 3

B PRO -ELECTRON TYPE

Figure 1. Some diodes are color coded, similar to the color codes on resistors. Here are two
diode color codes you may run across. See tables at right or a description.

If the parents are not academically
inclined the child is not exposed to much
vocabulary at home during the formative
years. Since vocabulary is such an impor-
tant part of the I.Q. scores it is apparent -

Table 1

Color Number
Black 0
Brown 1

Red 2

Orange 3

Yellow 4
Green 5

Blue 6

Violet 7

Gray 8

White 9

Color code for diodes with JEDEC (1N) type
numbers The JEDEC type number consists
of "1N" followed by a sequence of four dig-
its. These four digits are indicated by four
color bands. The first digit is indicated by a
broad band, which also indicates the cath-
ode end.
The color code is shown above.

Broad Bands

First
Band

AA - brown
BA -red

Table 2

Small Bands

Second Serial
Band Number

Z - white
Y - gray
X - black
W - blue
V - green
T - yellow
S - orange

0 - black
1 - brown
2 - red
3 - orange
4 - yellow
5 - green
6 - blue
7 - violet
8 - gray
9 - white

Color code for diodes with Pro Electron type
numbers.
The Pro Electron type number consists of
three letters and a sequence number of two
digits. The letters are indicated by two broad
bands which indicate the cathode. The dig-
its are indicated by small bands.
The color code is shown above.
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Figure 2. Thevenin's theorem for dc circuits states: any two -terminal network with one or more
sources of dc voltage and linear, bilateral circuit elements (resistors again) can be emulated with
one battery having no internal resistance, and one resistor. That theorem is illustrated here.

ly not possible for some children to com-
pete in I.Q. scoring.

Those who try to defend the impor-
tance of vocabulary in I.Q. scoring say
that you are better able to express ideas if
you have an extensive vocabulary. (How-
ever, if you don't have the wide vocabu-
lary it doesn't mean you can't have ideas.)
I personally think they ought to throw the
whole idea out.

I know what you're thinking: "Sam
Wilson has a low I.Q." Well, when I was
22 years old I was tested by a psycholo-
gy services company and earned a high
I.Q. score. That is probably why I don't
have much confidence in the test.

Diode color codes
Another thing I found while looking

up something else was diode color codes.

I know, from the mail I got requesting
color codes, that there is much interest in
that subject.

Figure 1 shows the color codes I found.
Probably the most significant one is for
the 1 N type, but I could be wrong
about that. I pawed through a box of
diodes that I keep handy and none of them
have color codes. They are new diodes,
so, what do you do in a case like that?

One thing you can do is sort them
according to physical size. The smallest
are for low current and the largest for high
current. Also, you can display the diode
characteristic curve on your scope. Cali-
brate the horizontal sweep on your oscil-
loscope in volts and measure the break -
over points.

How do you calibrate the horizontal
sweep in volts? Use a staircase generator

for the external horizontal sweep. If each
step is adjusted to equal one volt you have
a good calibration. Use logic circuitry to
generate a blip at each step and feed it to
the Z axis to get markers on the sweep.

Conversion factors for temperature
Most of the catalogs in my library ex-

press temperature values in degrees Cel-
sius. At one time that temperature scale
was called "centigrade," which meant
"divided into 100 parts". That was too
logical, however, so the temperature scale
is now named after its inventor: Anders
Celsius (a Swedish astronomer).

Here is how Celsius came up with the
temperature scale: he called the freezing
point of water 0 degrees and the boiling
point of water 100 degrees, then he divid-
ed the scale between those numbers into
100 equal parts.

That makes sense, but how did Gabriel
Fahrenheit come up with the numbers 32
and 212? Well, he arbitrarily called the
freezing point 32 degrees (?). Nobody
seems to know where he got that number.
Then he divided the space between zero
degrees and the boiling point into 180
equal parts and ended up with 212 degrees
as the boiling point of water.

Anyway, that is what my book says.
I'll never understand why he didn't call
the freezing point 23.7 degrees and the
boiling point 203.7 degrees. That's the
way I would have done it. Maybe he was
just having a bad day. To get an approxi-
mate conversion from degrees C to de-
grees F, double the temperature in degrees
C and add 30 (close enough).

For example, to change 20C to F.
20C X 2 = 40.
Then 40 + 30 = 70F. To change degrees

F to degrees C subtract 30 and divide by
2. For example, to change 90F to C.

90F - 30 = 60.
Then, 60/2 = 30C.
Actually, if you want to get an exact

conversion from Celsius to Fahrenheit,
instead of doubling the temperature and
adding 30, multiply by 9/5 and add 32.
Similarly, if you want to get an exact con-
version from Fahrenheit to Celsius, sub-
tract 32 and multiply by 5/9.

Get your checkbook ready
You wanted to teach your nephew the

value of saving money. So, you gave him
a penny bank for his tenth birthday. To
start him off right you put a penny in the
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bank and tell him you will double that
deposit every day for the next 30 days.
How much money will you need to put in
for the last deposit?

Answer: take the bank away from the
kid and give him a new Buick. Your last
deposit will be over 10 million dollars. To
be exact it will be: $10,737,418.24

Thevenin's theorem without
heavy math

When you work problems in college
related to Thevenin's theorem the usual
approach is to solve very complicated cir-
cuits using a lot of math. The math is so
heavy it would stagger a moose down to
his knees. Those problems are designed
to give the student extensive practice in
mathematics, with a little bit of theory
thrown in.

If you are a working person and you
just want answers you can do the whole
thing with a few choice measurements. A
four -function calculator will help.

A review of definitions
It will be a good idea to start by review-

ing some basic definitions.
 A linear component is one that com-

Figure 3. The Thevenin equivalent circuit can be determined by measuring the open circuit volt-
age and the closed circuit current, and then calculating the Thevenin resistance.

plies with Ohm's law. If you double the
voltage across a linear component the cur-
rent through it will also double.

 A two -terminal, bilateral component
conducts current equally well in either di-
rection (we're talking about a resistor).

 An active component generates a volt-
age, and, an active circuit contains one or
more sources of voltage.

 A passive component doesn't gener-

ate a voltage. A passive circuit does not
contain any source of voltage.

Thevenin's theorem for dc circuits
states: Any two -terminal network with
one or more sources of dc voltage and lin-
ear, bilateral circuit elements can be emu-
lated with one battery having no internal
resistance, and one resistor.

The battery is called a Thevenin source
(VTH) and the resistor is called the Thev-
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Figure 4. Finding the Thevenin equivalent of
a circuit such as this one can be a massive
exercise in mathematics. It may be less
precise, but measuring open circuit voltage
and closed circuit current, and calculating
the Thevenin resistance is a lot less time
consuming.

enin resistance (RTH). Figure 2 shows the
concept. We will use it as a simple exam-
ple of how Thevenin's theorem works. In
order for the Thevenin generator to emu-
late the more complicated circuit it must
be true that identical resistors across both
sets of terminals will draw identical
amounts of current.

The Thevenin equivalent circuit
We will use the circuit of Figure 2(a)

as the "complicated' circuit. You won't
have to perform the actual measurements

because the circuit is so simple you can
easily determine the values that would be
measured. We will proceed as if you
couldn't do the calculations.

To convert the circuit of Figure 2(a)
into the Thevenin equivalent circuit of
Figure 2(b), the first step is to measure the
open circuit voltage across terminals A
and B with a high -impedance digital volt-
meter having 10%2 input impedance.
What you are measuring is VTH. In this
circuit you will measure about 7.5V. That
is obvious because you are looking across

half the total circuit resistance.
The second step is to connect an amme-

ter or millimeter across terminals A and
B. Obviously, you will start with the cur-
rent set to the maximum dc meter scale
and work down to the point at which your
reading is between half -scale and full
scale. The current you measure is IN
(more about that next time).

Use your calculator to determine the
Thevenin resistance as follows:

RTH
You should measure 75mA for IN and
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your calculation for RTH should give you
75g. The values for VTH and RTH are
shown in Figure 3.

Checking the equivalence of
the circuit

To prove that the circuits are equivalent
we will connect 2552 across terminals A an
B and also across terminals X and Y. We
should get the same current flow through
the resistor in each case (by calculation you
will find the current through the 250 resis-
tor for each set of terminals to be 75mA.).

Phronsie Picknit raises his hand in my
class to ask the following question:
What's the big deal? I could solve that
problem in my head. (There is always a
Phronsie type in every class.) I always
have a second problem ready.

For my answer I give Phronsie the
schematic of the circuit shown in Figure
4. Then, I say "For your lab assignment
today you are to remove RX and calcu-
late the Thevenin equivalent circuit for
terminals M and N. To prove that your
Thevenin circuit is equivalent to the orig-
inal circuit, connect a variable Oil to
1000 resistor across each circuit and cal-
culate the current ten times for each cir-
cuit. Then plot graphs of your results"

"For the rest of the class I have made
up the circuit of Figure 4 for each lab
group. I enclosed the circuits in black
boxes. Thevenize the circuit by making
measurements. Then, connect a 00 to
1000 variable resistor across the original
circuit and across your Thevenin equiva-
lent circuit. Draw graphs of your results
in IOU steps".

In those days students were more inter-
ested in learning than they were in just
getting grades. Phronsie could Thevenize
the circuit in Figure 4 by using network
analysis techniques he had already
learned. However, it always took him
longer than the students who used the
measurement technique.

Phronsie could argue that his answer
was correct to five decimal places and he
would be right about that. If he had to con-
struct the Thevenin circuit, however, he
would be hard pressed to obtain the They-
enin components to ten decimal places.

My point is this: students should be
taught to make decisions about the cor-
rect techniques for solving problems de-
pending upon the accuracy and time allot-
ted. However, they should also be taught
how to use the different techniques.
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Test Your Electronics Knowledge
113, Sam Wilson WA8RMS

I. There is no input signal to the tran-
sistor in Figure 1. A technician measures
the voltage across the emitter resistor and
finds it to be zero volts. The technician
should conclude

A. that it is a normal reading.
B. that there is something wrong and

further tests should be made.

2. The voltage polarity on the drain lead
in Figure 2 should be

A. negative.
B. positive.

3. In order for the transistor in the cir-
cuit in Figure 3 to operate properly the
battery should be connected with

A. its negative pole connected to the
emitter, and, its positive pole connected
to common.

B. its positive pole connected to the
emitter, and, its negative pole connected
to common.

4. Which of the following diodes has a

characteristic curve similar to the one for
neon lamps.

A. noise diode.
B. diac.

Wilson is the electronics theory consultant for ES&T

C. constant current diode.
D. tunnel diode.

-4-Figure 1. Voltage V is OV, and there is no signal
voltage. Is this normal, or is there a problem?

+Figure 2. What is the polarity at the drain of this device?

5. Which of the following diodes does

not belong in the same category as the
others?

A. pin diode.
B. rectifier diode.

Figure 3. Should the switch be connected to A or B for proper operation of this circuit?
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C. zener diode.
D. varactor diode.

6. In a bipolar transistor amplifier, the
stability factor depends upon (among
other things) the resistance of the resistor
in the emitter circuit. It is desirable to have

A. a stability factor with a high number.
B. a stability factor with a low number.

is

7. Another name for a hot carrier diode

A. shockley diode.
B. schottky diode.

8. Write the equation for the base cur-
rent (IB) in a bipolar transistor.

9. Regarding the UJT, the symbol eta
(11) is used to represent

10. Here is an IEEE dictionary defini-
tion: For certain transparent conducting
films separated by semiconductor mate-
rials, electromagnetic radiation on one or
more of the films can create a no-load po-
tential difference. That is a definition of
a

(Answers on page 68)
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Literature
Expanded PC\ICIA products catalog

Envoy Data Corporation offers its lat-
est edition of PCMCIA products catalog.
PCMCIA (Personal Computer Memory
Card International Association) is the
new industry standard for 68 pin memo-
ry cards and I/O cards. New products in-
clude multi -media PC Cards like the Dig-
ital PC Card Camera, Video and Audio
capture cards, and CD ROM cards. Other
products are: RAM, FLASH, and Hard -

rive memory cards; Fax/Modem, LAN,
Serial, GPS, sound, IEEE 488.21/0 cards;
Reader/writer card drives for serial, par-
allel, ISA, or SCSI ports; Palmtop and
Tablet computers that use the PCMCIA
cards; PCMCIA card engineering acces-
sories. Technical support and data sheets
are also available.

Owners of the Apple MessagePad, Fu-
jitsu Stylistic 500, HP Omnibook or 200 -

LX, Motorola or Casio PDAs, and other
PCMCIA notebooks will find this a valu-
able source for PCMCIA accessories. En-
gineers and scientists working with this
technology can use this catalog as their
source for present and new PCMCIA
products.

Circle (50) on Reply Card

Fiber optic catalog
Metrotek Industries has a new 33 page

catalog that gives technical specifications
as well as prices from major manufactur-
ers of just about everything related to Fi-
ber Optics.

The company maintains a complete in-
ventory of fiber optic cable, cable assem-
blies, connectors, adapters, attenuators,
splices, tools, tool kits, links, accessories,
test equipment, supplies, active compo-
nents, books, training videos, couplers/
splitters, termination equipment, multi-
plexers, and more.

Circle (51) on Reply Card

Tools and test equipment catalog
Jensen Tools' Spring 1995 Catalog

Supplement D presents 72 pages of ser-
vice products for the support of telecom/
broadband communications equipment
and systems. New products include
Chesilvale Electronics' DSTS2 Dual
Standard Test Set, the Fluke 860 Series
Graphical Multimeters with combination
digital/ graphical display, and several

new Jensen brand tool kits. Many other
instruments from Fluke, Chesilvale.
Tektronix, Wavetek, Harris Dracon.
Microtest and other leading test manu-
facturers are also offered.

The catalog presents two new crimp
tool kits containing ratchet -style crimp
tool frame and dies (for Coax, or RG-
53/59/62, PVC and plenum cable). It also
features the JTK-44 Telecom Installer's
kit -a handy complement of 14 quality
tools and optional test accessories in a
handsome Cordura Plus nylon case suit-
able for work in an office environment.
plus the JTK-4400 Deluxe Telecom Kit.

Other major sections of the catalog of-
fer wire/cable, connectors and connector
kits, PC diagnostics, soldering equip-
ment, benches and bench accessories,
cleaning supplies, cases, shipping con-
tainers and more.

The diskette is packaged in an attrac-
tive four-color, 12 -page brochure which
discusses the four stages of product devel-
opment-concept, design, prototype and
production-and how 3M's design guide
can maximize productivity and efficiency.

Circle (52) on Reply Card

CD-ROM
Kalamazoo Technical Furniture (a.k.a.

Teclab), announces the availability of a
multi -media CD-ROM product catalog.
The CD-ROM presentation is a compre-
hensive look at the full line-up of the com-
pany's workbenches and furniture systems.

This interactive multi -media presenta-
tion, designed exclusively for Windows,
features product specifications. Hun-
dreds of benches and configurations are
featured. Also included is information on
ESD benches, a free planning and design
module, and more. Meeting the Chal-
lenge, an introductory 13 -minute video
presentation is used throughout the cata-
log to completely illustrate the story and
provide the viewer with a detail -by -detail
review of the features built into these
benches.

Circle (53) on Reply Card

Tool Catalog

A new catalog that includes a full line
of specialty hand shears, flush cutters,
wire cutters, pliers, crimpers and compact
pneumatic cutters for industrial or elec-

(rft,j(

Tiineless engit

tronic assembly and field service use is
being offered by Xuron Corporation of
Saco, Maine.

The "Timeless Engineering" catalog
describes over 100 variations of ergo-
nomically designed special purpose
shears and flush cutters that feature their
patented Micro -Shear bypass technology
which provides a clean square cut using
less force than conventional compression
cutters. Pliers, crimpers, wire cutters,
pneumatic flush cutters and other elec-
tronic assembly aids are included.

Featuring product descriptions, dimen-
sional drawings and full -color photo-
graphs, the 24 -page catalog has a section
which explains the ergonomic enhance-
ments designed into the tools such as
cushioned rubber hand grips. Other prod-
ucts include solder resists, desoldering
braid dispensers, tweezers and dispens-
ing bottles.

Circle (54) on Reply Card

Catalog of test equipment, tools,
& supplies

This 48 -page supplement catalog comes
packed with hundreds of new test instru-
ments and tools for engineers, managers,
technicians, and hobbyists. Featured are
quality products from brand -name man-
ufacturers for testing, repairing, and as-
sembling electronic equipment. Product
highlights include new DMMs and acces-
sories, certification for Fluke multime-
ters, soldering tools, custom tool kits.
EPROM programmers, power supplies,
ELF meters, helpful reference books,
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contact east
SAME DAY
SHIPPING
Neil Day Delivery.
anyrrhere in the U.S.A.'

TO IMIKR. CLL ,Fo 22.2 1.11

breadboards, heat guns, scope meters,
datcom tools and testers, adhesives, mea-
suring tools, precision hand tools, por-
table and bench top digital storage scopes.
Also included are Contact East's popular
lines of: communication test equipment,
soldering/desoldering systems, static
protection products, ozone safe cleaners,
magnifiers, inspection equipment, work-
benches, cases and more.

Circle (55) on Reply Card

Brochure on light pipes, packaged
SNIT LEDS

Dialight Corporation has issued a 16 -
page brochure on its new line of standard
OptoPipe light pipes. The brochure cov-
ers mounting requirements and compati-
ble LEDs for optimum light output. Also
covered are the company's full line of sur-
face mount LEDs, both single -and -bi-

color, on tape and reel compatible with
automatic placement equipment and var-
ious soldering processes.

Circle (56) on Reply Card

Digital storage oscilloscope brochure
LeCroy Corporation, announces the re-

lease of a new brochure featuring the
9300AZ Series of Digital Storage Oscil-
loscopes.

The brochure focuses on the product's
primary features, optional PCMCIA por-
table hard drive and built-in floppy drive
for mass storage solutions, built-in print-
er which produces high -resolution screen
dumps in less than 10 seconds, new trig-
gers that catch data bit dropouts, timing
interval jitter, microprocessor crashes or
network collisions, long record length, up
to 8 Mbytes, to zoom in on details, the
ability to calculate any of 32 measure-
ments on any part of a waveform, and dis-
play the result as a bar chart characteriz-
ing circuit performance.

The brochure also includes a number of
bright, clear color screen photographs
which showcase the unique capabilities
of the oscilloscopes.

Circle (57) on Reply Card

FLA Trade Directors and
\ lent bership 1.kt

The Electronic Industries Association
(EIA) has released the newest edition of
its annual Trade Directory and Mem-
bership List. The current listing of more
than 1,000 member companies represents
the full spectrum of the $340 billion U.S.
electronics manufacturing industry. This
publication lists EIA members' corporate
and division locations, telephone num-
bers, executive level personnel, trade
names, number of employees, as well as
specific company products and services.

The directory and membership list in-
cludes a valuable section on company fa-
cilities by geographical location, a con-
venient "cross-reference" of companies
by product category and now also in-
cludes company logos. The EIA Trade
Directory also features a section on the
Association's Board of Governors,
group, divison and departmental officers,
committees, councils, and panels with a
description of their activities, as well as
an EIA staff listing.

Circle (58) on Reply Card

Free assembly design guide diskette
Electronic design engineers can now

streamline the cable assembly desigr pro-
cess with a free design guide brochure and
diskette from the 3M Electronic Products
Division. The brochure, which includes a
diskette -based customer specifications
worksheet, eliminates the need for nap-
kin sketches, incomplete specifications
and numerous fax transmissions.

The Assembly Design Guide, which
gathers and sorts critical design informa-
tion in an organized format, saves cus-
tomers time on the input stage of the proj-
ect, shortens the production cycle and
brings products to market faster. The
completed worksheet portion of the pro-
gram can be sent to the company electron-
ically via modem or fax.

Circle (59) on Reply Card

- Li \\ :,its ( .1,

Computer Maintenance Training Com-
pany, Inc. has updated its course catalog
to reflect the latest changes to their cur-
riculum. The catalog offers course de-
scriptions, prerequisites, and course goals
for more than 40 courses, covering the
maintenance and repair of virtually all
hardware products manufactured by Dig-
ital Equipment Corporation. The catalog
is conveniently indexed into chapters cor-
responding to product lines including;
PDP-ll, MicroVAXNAX, Alpha/AXP,
Disk, Tape, Cluster/Network, and a new
addition in this issue, Desktop Products.

Circle (60) on Reply Card
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Books (from page 19)

tery system, and how to select the most
suitable battery for a given application.

Detailed discussions are devoted to a
wide range of important aspects, includ-
ing electrochemical principles and reac-
tions, battery standardization, battery de-
sign, and the selection and application of
batteries.

McGraw-Hill, Inc., 11 West 19th Street.

New York, NY 10011

Simplified Design of Switching Power
Supplies, By John D. Lenk, Butter-
worth Heinemann, 248 pages, $39.95
Hardcover

Simplified Design of Switching Power
Supplies is an all-inclusive guide to switch-
ing power -supply design. The book con-
centrates on the use of IC regulators. All
popular forms of switching supplies, in-
cluding DC -DC converters, inverters,
buck, boost, buck -boost, pulse frequency
modulation, pulse width modulation, cur-
rent -mode control and pulse skipping, are
described in detail. The design examples
may be put to immediate use or may be
modified to meet a specific design goal.
As an instructional text for those unfa-
miliar with switching supplies, or as a ref-
erence for those in need of a refresher, this
book is essential for those involved in
switching power -supply design.

Butterworth -Heinemann, 313 Washington
Street, Newton, MA 02158-1626

Start Your Own Computer Repair
Business, By Linda Rohrbough and
Michael F. Hordeski, McGraw-Hill
Inc., 304 pages, 50 illus., $32.95 Pa-
perback

Start Your Own Computer Repair Busi-
ness is the first complete reference on set-
ting up a home -based PC repair enter-
prise. The authors Linda Rohrbough and
Michael Hordeski share invaluable in-
sights and information on subjects such
as, launching the business, what tools to
buy and tricks for using them, how to
maximize profits by choosing a specialty
such as data recovery or network services,
and boosting income by offering auxil-
iary services such as hardware and soft-
ware upgrades and system tuning. There
are also appendices listing helpful re-
sources.

McGraw-Hill, Inc., Blue Ridge Summit, PA

17294-0850

Test Your Electronics
Knowledge
Answers to test (from page 64)

1. (A) The transistor is operating with
no forward bias so there is no conduction
through the transistor or through the emit-
ter resistor.

2. (A) It is a P -channel MOSFET and
it requires a negative voltage on its drain
with respect to its source voltage.

3. (B) It is a PNP transistor. It requires
a negative collector voltage with respect
to the emitter. If the emitter is positive
with respect to common, and the collec-
tor is connected through RL to common,
then it follows that the collector is nega-
tive with respect to the emitter.

4. (B) The diac and the neon lamp both
have forward and reverse breakover volt-
ages.

5. (B) All other diodes listed are oper-
ated with reverse bias.

6. (B) The best possible stability fac-
tor is zero, and, 1.0 is the worst.

7. (B) A shockley diode is also called
a four layer diode.

8. IB = IE - lc.

9. Intrinsic standoff ratio-it is the per-
cent value of the power supply voltage
needed on the emitter for conduction.

10. Photovoltaic device-when light
strikes the device a voltage is generated.
In this definition light is considered to
consist of electromagnetic waves.

Products (from page 20)

Over 120 tip styles, including the com-
pany's multi -lead "hoof' and blade tips
for multi -lead soldering and over 85 SMT
rework tips, are available for the system.
Tips are offered in four temperature series
(ranges) for all requirements, from low -
temperature applications to heavy loads.

The system features SmartHeat tech-
nology with self-regulating temperature,
rapid response, and high power. The self-
regulating tip cartridges sense the load on
contact to deliver controlled heat direct-
ly to the solder joint.

Circle (76) on Reply Card

Consumer electronics products
database on CD-ROM

Casio, Inc., has released Version 4.0
of it's "Production Information Environ-
ment" CD-ROM. Nicknamed "Casio
P.I.E.," this massive database answers the
information needs of Casio's service and
sales affiliates.

According to Ted Grier, Casio's Ser-
vice Director, over 25,000 new data items
have been added bringing the total
amount of factual information available
to over 420,000.

Keyed by only a product's name, al-
most every significant piece of useful
product information can be retrieved in-
cluding: product specifications, parts
lists, clip art, schematics, a vast problem/
solution library, user manuals and more.
Also included are file transfer utilities,
corporate policies and a glossary of Casio
corporate lingo.

The P.I.E. 4.0 version works with
Microsoft Windows 3.1 or IBM OS/2 2.1.
P.I.E. requires 3MB RAM, but 8MB is
recommended. Other requirements are:
1MByte Hard Drive, VGA monitor, ISO -
9660 CD-ROM Drive.

Casio said that the new SA3000 hard-
ware service documents and diagnostic
software is included and that all SA -
2000/2100 hardware service documents
have been added. (There is a beta version
of the new SA3000 sales configuration
advisor utility program as well.)

Utility programs to export lists of what
models P.I.E. presently covers with parts
data, service manuals, and instruction
manuals are available as are utility pro-
grams which print timepiece parts
spreadsheets data to a laser.

Circle (77) on Reply Card
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SOUND
SYSTEMS

ri
Sound Systems for Your

Automobile
The How-to Guide for Audio Systems
Selection and Installation
By Alvis J. Evans and Eric J. Evans

This book will show you how to plan
your car stereo system, choose
components and speakers and install

and interconnect them to achieve the best sound quality
oossble. Order# 61046 $16.95.

IC Cross Reference Book
By Howard W. Sams & Company

The IC Cross Reference Book,
compiled from manufacturers' data and
from the analysis of consumer
electronics devices for Photofact service
data. will help you find replacements or
substitutions for more than 35.000 ICs or
modules.Order# 61049 $19.95.

Industrial Electronics for
Technicians

By J.A. Sam Wilson and Joseph Risse
Industrial Electronics for Technicians

provides an overview of the topics cov-
ered in the Industrial Electronics for
Technicians CET test, and is also a valu-
able reference on industrial electronics in

K
otos astoomo
N".

gereral. Order# IET $16.95.

Advanced Electronic Projects
for Your Home and

Automobile
By Stephen Kamichik

You will gain valuable experience in
the field of advanced electronics by
learning to build the interesting and
useful projects featured in Advanced
Electronic Projects. Order# 61065 $18.95.

Introduction to Microprocessor
Theory and Operation

A Self -Study Guide with Experiments
By J.A. Sam Wilson and Joseph Risse

Introduction to Microprocessor Theory
and Operation takes you into the heart of
computerized equipment and reveals how
microprocessors work. Order# 61064    $16.95.

ADVANCED

ELECTRONIC

PROJECTS

I

Security
Systems for

Your Home and
Automobile

By Gordon McComb
In simple, easy -

to -understand
language, Security

Systems for Your Home and
Automobile tells you everything you
need to know to select and install a
security system with a minimum of
tcols. Order# 61054 $16.95.

Speakers for Your Home and
Automobile

How to Build a Quality Audio System
By Gordon McComb, Alvis J. Evans
and Eric J. Evans

Build quality
home speaker
systems that will
complement the
sound available
from your other
components using
the instructions in
this book.
Order# 61025 $14.95

Basic Principles of
Semiconductors

By Irving M. Gottlieb
With its simplified explanations and

thorough discussions, Basic Frnciples
of Semiconductors
provides everyone,
from the hobbyist
and student right up
to the technician
and professional
electrician, with an
excellent introduc-
tion and reference
into the principles
of semiconductors.
Order# 61066 $14.95.

wow. MI

Basic
Principles
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Semiconductor Cross
Reference Book

By Howard W. Sams & Company
From the makers of Photofact

service documentation, the
Semiconductor Cross Reference
Book is the most comprehensive
guide to replacement data for all

major types of semiconductors. This volume
contains over 475,000 part numbers and other
identifying numbers. Order# 61050 $24.95.

Tube Substitution Guide
Complete Guide to Replacements for Vacuum
Tubes and Picture Tubes
By William Smith and
Barry Buchanan

The Tube Substitution Handbook
will help antique radio buffs, con-
sumer electronics technicians and
other interested individuals find the
right replacement tube when
servicing older electronics products.
Order# 61036 $16.95.

TUBE
11041.31.001,

Electronic Control Projects for the
Hobbyist and Technician

By Henry C. Smith and
Craig B. Foster

Electronic Control Projects for
the Hobbyist and Technician helps
the reader know how and why
an electronic circuit works, then
applies that knowledge
to building practical and
dependable projects that solve
real, everyday problems.
Order# 61044 $16.95.

Schematic Diagrams
The Basics of Interpretation and Use
By J. Richard Johnson

Step-by-step, Schematic
Diagrams shows you how to
recognize schematic symbols and
their uses and functions in dia-
grams, and to interpret diagrams
so you can design, maintain and repair electronic
equipment Order# 61059 $16.95.

Schematic
Diagrams
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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
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FOR SALE

>>>» REPAIR SOLUTIONS -more than 17,200 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 loca-
tions, values & test voltages (where available). 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 and *NO* COPY PROTECTION!!! >» Don't be
fooled by other cheaper tip programs >» that are copy protected >»
and that you can't back-up and restore >» and still others that are more
expensive with less tips >». FREE shipping for Prepaid orders (U.S.A.)
**FREE** Demo! Have your own tips? Ask about our TIP EXCHANGE
policy with FREE Updates! CALL 1-800-215-5081/ 1-516-643-7740.
HIGHER INTELLIGENCE SOFTWARE, 60 Farmington Lane,
Melville, NY 11747.

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.

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.

TEST EQUIPMENT BOUGHT & SOLD: OSCILLOSCOPES, ETC. 1-408-
738-4206. FAX 1-408-736-6946.

TV CASE HISTORIES: Booklet with 2,440+ histories. Satisfaction
assured. Only $49 (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 -4984,1 -800 -2 -FIX
TVS llam-9pm.

****12,000 Tech -Tips 163 Brands - 2,000 New Repairs Every 8
Months-Qtrly Newsletter- 3" Paper Manual Format or Select the
Only Computer Program with a True 30 -day Money -Back
Guarantee. See Page 27****

» 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. Finally, software to help run your service business that is
both simple to use and affordable to every business. No lengthy man-
uals 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 1-800-215-5081/1-516-643-7740. HIGHER INTELLIGENCE
SOFTWARE, 60 Farmington Lane, Melville, NY 11747.

FOR SALE

NEWS FLASH SERVICE TIPS NOW CONTAINS 17,185
TECHNICAL TIPS. Due to the TREMENDOUS RESPONSE FROM
OUR CUSTOMERS, WE NOW OFFER THE LARGEST DATBASE
AVAILABLE TODAY. SERVICE TIPS is organized in ALPHABETI-
CAL ORDER by Brand Model/Chassis & Symptom with 3 lines for
Symptom and 8 for solution. YOU CAN REVISE and EDIT or PRINT any
service tip in our database, AND YOU CAN ADD YOUR OWN INFOR-
MATION and it will automatically be alphabetized and sorted. The pro-
gram conatins information from TECHNICIANS like YOURSELF on N's,
Projection N's, VCR's, Camcorders and other consumer electronic
equipment. UNLIKE SOME OTHER PROGRAMS, WE HAVE NO GIM-
MICKS. SERVICE TIPS is available for $149.95 plus s&h. For more
information CALL US at 1-800-621-8477 (from US & Canada). Demo
Disk and Quarterly Updates available.

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

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

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.

!!! AT LAST !!! the most comprehensive FCC to MODEL CROSS REF-
ERENCE GUIDE BOOK available today. Containing 248 FCC num-
bers 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,
Ns 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.

Leader 3100 multichannel N sound Generator, $300.00; Leader LSW-
480; 480-U71, 480-U77, 480-U80, $900.00 A -Comm Electronics (303)
290-8012.

SENCORE: SC61, VA62A, VC63, NT64, PR57. All with original boxes,
manuals, probes, plus "Extras." Exceptional equipment, used only few
hours! $3400.00 seperate prices available. (206)524-0564.

VHS -VCR Repair Solutions Sets I - IX while they last $19.95 all plus
$4.95 shipping and handling, limited quantities available. Visa/MC. Eagle
Electronics, 52053 Locks Lane, Granger, IN 46530.Fax (219) 272-6612.
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FOR SALE

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.

FOR SALE

Oscilloscope Sale. Tektronix 475, 200MHz. Portable oscilloscopes,
like new with probes. $849.30. RGM Electronics, 7, Saranac Avenue,
Lake Placid, NY 12946, (518) 523-1160 or (518) 523-3801.

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.

Tektronix 500MHz scope system, 7904, 7A26, 7A24, 7B80, 7B85,
$1100; Tektronix, 200MHz scope system, 7704A, 7A26,7A26, 7B80,
7B92A, $1000.00; Tektronix 7603, 7A26, 7A26 , 7B53A, 100MHz scope
system, $650.00, A -Comm Electronics (303) 290-8012

Test Equipment For Sale. Send for Test Equipment Sales list, A -
Comm Electronics, 7198 S. Quince St. Englewood, Colorado 80112.
(303) 290-8012

WANTED

Consumer Electronic Products. TV/ VCR/ Audio/ Video Cameras/ Fax
etc. Bulk quantities, up to 5 years old, working or not. Call Gil at 1-800-
730-6430.

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. Broadway,Hicksville, NY 11801

WANTED

Any CD player service troubleshooting tips.
Will pay. Also need a Epson FX-80 CP-7 Sams.
Will copy and return or will pay for copy. Contact:
Dan's TV, 316 East Avenue East, Hutchinson, KS
67501, (316) 665-5590.

Hitachi Video disc player, model VIP 9550.
Need remote control. Contact: Grant Gough,
5107 Harbourview Road, Burnaby, B.C. Canada,
V5B 1C9.

Curtis Mathis 13 inch color TV model
#K1332MW flyback transformer. Original
transformer part # 47105196 is no longer avail-
able from the manufacturer. Brand new or slight-
ly used. Contact: Steve Harris, 2166 South Shore
Drive, Erie, PA 16505, (814) 459-0591 after
11:00 AM EST.

Magnavox VR8416SLO1 VCR, part
#483552237137, need right wiper gear for cassette
up assembly. Contact: Chris, Anchor VCR&TV
Repair, 4044 Shasta Way, Klamath Falls, OR
97603, (503)884-5985.

B&K 801 capacitor analyst, Sencore MU150
tube tester, and Supremes TV -1, 17, and 27 man-
uals. Contact: Charles T. Huth, 229 Melmore
Street, Tiffin, OH 44883, (419) 448-0007.

Sencore PR -57 in good condition. Contact:
Walt, (616) 599-3220.

Hitachi flyback 2432091 and, the location of the
nearest CRT rebuilding shop to SE Alabama (or
nearby states). Contact: W. Worley, 305 Hickory
Bend, Enterprise, AL 36330, (334) 347-5281.

Panasonic CT9023 CTV, Sears 5G4-4035375
CTV, KTV KT1210A B/W TV need schematics
or Photofacts. Contact: E. Cardona, 633 Apeninos
Street, Pto. Nuevo. San Juan, Pto. Rico, 00920-
5306.

FOR SALE

Television yokes, tuners, and brackets, three
boxes, used. Contact: Arnold (718)385-1561 ,425
East 51 Street, Brooklyn, NY 11203.

Sencore: VA62, SC61, NT64, VC63, PR57. In
original boxes with probes and manuals,
$3500.00. Pre -paid postage. Contact: Frank (813)
546-7060.

RCA/Zenith/NAP/Quasar/Sharp/Sams boxes
of TV&VCR prints & micro -fiche cards. RCA 19
inch test jig and plugs! New bell & Howell alm917
dual micro -fiche reader, plus more, call for list
&proces! Contact: (215) 676-0208

Sencore VA62A $2000.00, ST65 $500.00,
CR70 $700.00, VC93 $1500.00, SC3080
$1800.00. Complete Tentel guage package
$700.00. All equipment in excellent condition. All
cables, manuals, and original boxes included.
Take it all for $7000.00. Contact: Bruce (603)
878-2815.

Sencore all format VC93, $1800.00. Hardly
used, with all manuals and cables. Contact: Dave
(216)859-2491,4721 Grant Street, Mineral City,
OH 44656.

Sencore VA62A video analyzer with VC63
VCR test accessory, $1900.00. Both in immacu-
late condition. Contact: Bruce Dukes, (419) 596-
3132.

Sencore MY150, TC162 tube tester, PS29
Scope and much more. S.A.S.E. (legal size).
Contact: Fred Ingersoll, 6845 Lathers, Garden
City, MI 48135.

Tentel gauges and tapes used very little, HPG-
S and stand, TQ-600, T2 -H7 -UM, TSH-V5
T.E.S.T, VHS and 11-2, $800.00. Contact:
Wallace Holman, 911 Beckwith Road, Mt. Juliet,
TN 37122, (315)449-7381.

Superior Variable Transformer, 0-135 Vac, 7
Amp, $60.00. Heathkit IG-57A, RF/IF sweep gen,
$165.00. Contact: Walt, (616) 599-3220.
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"Sperry Tech's
Pricing Guide"
Updated new 6th edition a
framework for setting rates
that apply to Hr Tech pro-
ducts .a lorrgula that
guarantees SUCCESS'

'Call Toll Free for details
1-800-228-4338

Circle (41) on Reply Card

TUBES TUBESTUBES
World's Largest Range

VISA

Over 2,000 Types, Domestic & Foreign

UP TO 85% OFF
pAzetio,sr

International Components Corporation
Toll Free 800-645-9154-N.Y. State 516-293.1500
105 Maness Road. Melville, New York 11747

Circle (32) on Reply Card

NEW AUTO RADIO VIBRATORS PLUS:
6 to 12 VOLT POWER INVERTERS, SPEAKERS,

TRANSFORMERS, DIAL GLASS, MORE!
If you repair older car radios...YOU NEED OUR

FREE CATALOG!
ANTIQUE AUTOMOBILE RADIO INC.

700 Tampa Rd., Palm Harbor, FL 34683
'1 (800) WE FIX AM or FAX (813) 789-0283

Circle (22) on Reply Card

The FAX DOCTOR
Since 1988 the FAX
DOCTOR has compiled
a Tek Tip Manual cover-

ing well over 500 common problems for
all makes and models of FAX machines.

" ' Call now to order your copy

1-800-265-0009
Circle (120) on Reply Card

Annual NESE111Convention a
Trade Show

July 31, 1995 through August 5, 1995
Arlington, Virginia

Please join us that week for technical semi-
nars, instructor's sessions, industry forums,
association 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 exhibited Wednes-day, 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 8 26 800/289-0300
Antique Automobile Radio 72 22 800/WE FIX AM
Caig Laboratories 19,23 23 800/CAIG-123
Chemtronics 17 24 800/645-5244
Computer & Monitor Maintenance 9 25 800/466-4411
Custom Data Associates 8 21 800/451-0137
Dalbani Corporation 29 27 305/716-1016
Electronix Corporation 26 28 800/223-3205
Fluke Corporation BC 46 800/59 -FLUKE
FAX DOCTOR, The 72 120 800/265-0009
Fox International 55 29 800/321-6993
GEnie Radio & Electronics Roundtable.19 47 800/638-8369
Herman Electronics 15 30 800/938-4376
Hytec Dealer Services, Inc 49 31 800/883-1001
ISCET 26 817/921-9101
Jesse Jones Industires 63 800/825-6690
International Components Corp. 72 32 800/645-9154
MAT Electronics 20 33 800/628-1118
MICROCARE 18 34 800/638-0125

9,56 800/433-5557
Parts Express 27 35 800/338-0531
Philips Technical Training IBC 36 615/475-0044
Philips Service Company 7 37 800/851-8885
Quantum Data 55 38 708/888-0450
Sams, Howard & Company 61 39 800/428-7267
Satellite Dealers Association 28 40 317/653-4301
Sencore IFC 1 800/SENCORE
Sperry Tech 72 41 800/228-4338
Stoner, Inc. 19 42 800/227-5538
TV Man Tech Tips, Inc. 27 43 800/474-3588
Thomson Consumer Elec. 5 93

Tritronics 56 44 800/638-3328
WAHL CLIPPER CORPORATION 11 45 815/625-6525
Wavetek 3 6 800/854-2708

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.

SALES OFFICE
PHONE (516) 681-2922

FAX (516) 681-2926

ELECTR011ie
-

SOeC.O. Report
New consume, elect.onocf
locnnoicogy
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PHILIPS TECHNICAL TRAINING

videotapes

You Asked For It!
We Developed It!

TechNews provides the latest technology
and servicing updates on video.

Order today and discover:
 Answers from our Tech Advisors to most -often

asked questions.
 lime -saving troubleshooting tips.
 The best methods for servicing each product.
 Product updates.
 "How -To" sessions.
 Software reviews.
 Upcoming technological developments.
 Much, much more!

Responding to your requests, we've created a
one -of -a -kind video magazine for service technicians.

TechNews Video Magazine delivers effective servicing
strategies combined with the latest field developments

in an interesting video format.

Save Time and Money
Each TechNews video can reduce your servicing time
through our "How -To" sessions which demonstrate effective

methods for product repair and adjustment. You'll enjoy
the benefits of formal training, while avoiding the
extensive time requirements and the costs associated with

travel and lodging.

Find Out Up -To -Date Information
Now you can stay current on Philips' latest servicing

innovations, including the detection and correction of
common difficulties on specific product models.
In addition, you'll see upcoming service technology
developments, learn about the latest software programs,
and review the best test equipment for each job.

Uncover Successful Techniques
TechNews Video Magazine demonstrates proven methods

for detecting and fixing illusive problems servicers face
each day. Our Tech Advisors respond to the most -often

asked questions on specific chassis and models with

step-by-step answers. And we also utilize your discoveries
by including troubleshooting tips from servicers in the
field. TechNews Video Magazine subscribers can order all

the helpful TechNews tips on rolodex cards for instant
reference and only pay for shipping and handling!

Increase Your Profits
While producing each edition of TechNews Video
Magazine, we consider and incorporate your responses
and requests to assure your needs are met and your
business prospers. With proven troubleshooting tips,
answers to difficult questions, servicing innovations, and

much more, TechNews Video Magazine adds up to
higher profits for you.

Order Today
Your subscription to TechNews Video Magazine includes

four information -filled videotapes a year for only $69.95!

So call
(615) 475-0044
today, and enjoy
a whole year of
profitable video
training.

See Us At

The NESD A Show

Booths 301,303,305

F1111 -1-11,C5.1
VIDEO MAGAZINE

401 East Old Andrew Johnson Hwy. - P.O. Box 555 - Jefferson City, TN 37760-9988
Phone: 61,5/475-0044 Fax: 615/475-0221

$ Circle (36) on Reply Card



A crash course
in why you can always count on

Fluke meters.

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 asic for a catalog.

For technical or application support call 1900 -44 -FLUKE.
0 1994 Fluke Corporation. P.O. Boa 9090, M/S 250E, Everett, Wks- - -
USA 98206-9090. Canada (905) 893-7600.
Europe (31 40) 644200. Other Gantries (206) 356-5500.
M rights reserved. Ad No. 00681

Send us your "Fluke survival story"

and get a free meter case.

Serious Tools for Serious Work

FLUKE®
Circle (46) on Reply Card


