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Depend on

the quality
inspection that
says “We Care”
about your tuners
and modules.

At PTS, service is our only
business. That's why every tuner
and module that comes through for
rebuilding gets our “We Care”
attention from start to finish.

Each module and tuner is sent
through a nine-step rebuilding
cycle of which four steps are quality
control inspection. Then we back
up each quality part with a full year
limited warranty.

[ A PTS CORPORATION

So, when that final inspection
sticker is signed you can be sure of
athorough job.

Only one company has the “We
Care” spiritinquality inspection.

Only One.

For the name of the PTS Distributor or Servicenter nearest you write PTS CORPORATION, P.O. Box 272, Bloomington, IN 47402.
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Simplify ‘your life.

Full Function
Digital Multimeter
e TRMS ACV
and ACA
¢ 0.25% Basic
Accuracy
Built-in Thermometer
¢ °C and °F Models
e Type K T/C Based

A practical approach to TRMS.

Keithley’s 132 with TRMS lets you make precision measurements on
non-sinusoidal signals that averaging can't handle, like SCR waveforms.
And because the 132 is AC coupled, the DC signal component is blocked.
So you can measure AC signals and DC signals separately, like the AC
ripple on a DC supply voltage. And all the other capabilities you expect
are here, like DCV from 200mV to 1000V, with 0.25% accuracy. And
current ranges from 2mA to 2A, resistance ranges up to 20MQ including
diode test. Plus input resistance of 10MQ to avoid circuit loading.

A common-sense approach to temperature measurement.

With Keithley’s 132, you can make accurate temperature measurements
without a separate thermometer or converter. This type K thermocouple
based instrument gives you a wide range from —20°C to 1370°C (0°F to
2000°F on Fahrenheit model), all with 1° resolution. The 132 also features
a standard TC connector with cold junction compensation, and a full line
of probes to match any application.

See for yourself.

A full line of multimeter accessories expands these capabilities even
further. For quality, common sense utility, durability, ease of use and
affordability, get your hands on a Keithley handheld DMM. No matter
what your situation, a Keithley DMM will simplify your tasks. Contact
your local Keithley distributor for a demonstration.

KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-0400

Circle (4) on Reply Card
October 1982 Electronic Servicing & Technology



October 1982
Volume 2, No. 10

ELECTRONIC

The Zenith Video High-Tech
Component System is one of
the many systems to choose
from in the developing field of
component television. See
story on page 32. (Photo
courtesy of Zenith.)

The how-to magazine of electronics...
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Isit the TV oris it the cable?

By Carl Bentz

A discussion of CATV system operation can provide the
service technician with ammunition to solve TV receiver
problems more quickly.

CompuFix: Troubleshooting information
at the touch of a key

This recently formed company offers a data base that
consists of a history of technical problems and repair
procedures for consumer electronic products.

Servicing HV triplers

By Homer L. Davidson

Because these rectifier units are sealed, conventional

diode tests cannot be performed, and other troubleshooting
methods are necessary.

Some proponents of component TV

By Rhonda Wickham, managing editor
Just as audio equipment did in the early '50s, video is heading
into the area of components.

Digital building blocks:
Data selectors, multiplexers, decoders and
demultiplexers

By Bernard Daten
These formidable-sounding ICs can be easily understood and
used to solve digital problems.

Dr. Vladimir K. Zworykin: 1899-1982

The man often called the father of television died in July after
a lifetime of pioneering work.



Departments

6 Editorial

8 Electronic Scanner
8 Association News
10 Troubleshooting Tips
20 Readers’ Exchange
22 Photofacts

23 Quick Quiz

33 Profax

47 Books

48 Symcure
60 New Products
64 New Literature

Next month...

Digital building blocks: Clocking is often misunderstood,
but if the clock system does not function properly, the entire
digital system will malfunction. This article clarifies clocking
and puts the pieces together into a comprehensive whole.
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EDITORIAL L

Future may bring major changes in television

What might we expect from television in '83?
It’s not easy to say. There could be some exciting
things happening in the near future for U.S.
television. They aren’t new as far as worldwide
broadcasting is concerned, but they are new for
the American audience.

Three-dimensional pictures. The 3D Corporation,
a West Coast group, has developed a color
separation technique to present the third
dimension on our home screen, if we wear the
special glasses. Perhaps, if they can work out a
number of problems in the technique, a majority of
viewers will actually see the effect. Contrary to
the glowing reports from some PR firms, the films
have not been breathtakingly successful.

Improved audio. More and more attention is
being expressed to get better television audio.
Once the receiver manufacturers begin to catch on
to the need for an improved audio system in the
home receiver, perhaps we will hear a wider
bandwidth of audio frequencies. Then, with some
ingenious work being done by the United States —
and already in use in Tokyo by NHK Television and
in Germany by the ZDF network — we could even
receive dual-channel or stereo sound with our
pictures. Fine-arts buffs should appreciate a
symphony in stereo. Those with international
interests will appreciate a chance to hear bilingual
broadcasts of news and other program fare.

Second channel displays. Both Japanese and
German companies have worked on TV receivers
that display two pictures simultaneously. For the
sports fans, imagine the pleasure of watching and
hearing the big game in color, while being able to
keep up with the action (in video) of a not-so-big
game being carried on another channel. At the
touch of a remote-control button, the two channels
may be reversed, allowing the secondary video and
audio to be on the primary display —all using only
one CRT. Another version uses smaller picture
tubes on the side for the second (and even third)
channel.

Hagh resolution. The so-called High Definition
Television (HDTV) concept will not be introduced
to the public in 1983. There are too many
problems yet to be solved. The idea, however,
should prove interesting when it does come about.
Experiments which have been performed with
CBS, in cooperation with NHK and other
organizations, have shown that an immensely
improved picture is possible. New receiver designs
are required, as the compatibility with the current
NTSC system of transmission is unlikely. Expect
the purchase prices to be high.

Information services. Teletext or visual text
services may make big news in the near future. In
England and Canada, farmers may use their
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television (and telephone) to receive a myriad of
special information sources in specific data areas.
Animal husbandry, all-you-ever-wanted-to-know-
about topics (asparagus, anchovies and assorted
agricultural subjects), entertainment, travel —the
list could be unending. Current experiments in the
United States involve equipment built into the
television that stores data for the viewer to select
on a page-by-page basis. Results of the
experimentation are not showing what the
systems people would hope in terms of viewer
acceptance, but viewership is extremely
limited — perhaps at most 100 sets involved in any
particular test system.

Drrect by satellite. Depending upon what finally
is decided on geosynchronous satellite spacing and
frequency allocations, we may be able to see
pictures direct from the satellite through the DBS
system. There is a great argument in progress as
to how such a system will be used. For the
consumer, the outlook is somewhat expensive,
because a satellite-receiving dish antenna will be
required. Most manufacturers are predicting that
the receiving systems could be priced in the $5000
range. But as with Low Power Television (LPTV),
which already has the go ahead, the question of
what we will see to be worth the effort is certainly
questioned.

Ezxpanded cable services. By the time the cable
TV operators are finished expanding their
capabilities, they will still not be able to carry all
of the proposed cable services. While there was a
prediction of some 200 services via satellite, some
are already going under. More will follow, as there
is not really a market for umpteen movie services,
even if they do offer X-rated movies. Stereo audio
is being offered by some, requiring that you have
an extra outlet installed (for an extra cost, in most
cases) for your FM receiver. Then, assuming that
some of the problems of FM by cable are worked
out, you will perhaps appreciate simulcast-type
audio with your pictures, just as you can get with
some of the efforts being made by land-based
broadcast stations. Text by television is also a
possibility, as is 24-hour news from Turner
Broadcast and others. Don’t, however, plan on
knowing everything about any given subject on
the news, as it is played in 20-minute cycles (or
thereabouts) and the result is a very hyped-up
newscast, much like local TV news. Perhaps
someone will discover the PBS news-in-depth
concept one day! And, contrary to advertising
promotions by cable, expect more and more
advertising on the special cable channels. They
have to make ends meet one way or another.

Component Television. Perhaps the idea of the
TV tuner next to the easy chair is inviting, but
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Horizontal Output
Transistor
Equivalent to ECG 238*

Also Replaces:

ECG 165" C1875 D350
c11728 C1893 D368
C1413A C1894 D380
C1174 C1922 D627
C1295 1942 D649
C1309 D200 D663
C1358 D201 D869
C1454 D348 D870

And Many Others Too Numerous To List!

*ECG is a registered Trademark

! OCTOBER SPECIAL

$2.79 s2.39

10-99 Pieces 100 or More

Special Good Thru October 31, 1982,

VCBO : 1500V
lC 7TA
Pc: 50W

Minimum Order 10 Pieces

Call For Our 16 Page October Flyer

The Serviceman’s

guide available.

CROSS REFERENCE
GUIDE

Consolidated Electronics,
Incorporated

LLLLLLLL
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Belt Cross Reference Guide

The most complete belt cross reference

FREE

With the Purchase

8-Track Belt Kit
PART NO. BK-1

Contains one each:

FS 70, FS75 FS80, FM84 FM886,
FM 89, FM 9.1. FM 9.6, FS 10.2,
FM 10.6, FM 10.9, FM 11.0, FM 11.3,
FM 11.5, FM 11.7. FM 11.9, FM 12.0.
FM 12.1, FM 122, FM 12,4, FM 126,
FM 12.8, FM 13.5, FM 13.9, FM 14.4

25 Pieces Total

$19.95 each 2 for $34.50

of Either BK-1
SERVICEMAN'S or BK-2
BELT

1.800'543.3568 - ‘829’1?‘3931% $3 9 5
5 BT
PART NO. CEIl 451 u

Cassette Belt Kit

PART NO. BK-2

Contains one each:
SS 2.6, SS 3.4,

SM 4.2 SS 46,S55.1. SM6.1,556.2,
SM 7.5, SM 8.0, SM 8.5. SS 8.8, S5 8.9,
$S 9.1, SM 9.9, SS 10.0, SS 10.5.

SS 11.0. SS 11.4, SM 12,1, SM 12.4,
SS 13.3.SS 13.6, RS 1.2. RS 3.7. RS 5.0,
RS 5.8, RS 5.9. RS 6.1, RS 7.0, RS 7.7,
RS 9.3. RS 10.1, RS 10.8, RS 11.7, RS 11.9

35 Pieces Total

$19.95 each 2 for $34.50J

Low Minimum Order, ONLY $10.00

-

HIATTONIAL Consolidated ek';(‘l'rt)ﬂi(.'»j
TOLL FREE:  1-800-543-3568 Incorporated
CALL TODAY! OHIO
1-800-762-3412 705 Watervliet Ave. * Dayton, Ohio 45420
\ ~
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how do you watch it that closely. You don't.
Instead the picture tube is mounted in an
enclosure and placed on the bookshelf across the
room, and the audio is offered from a separate
stereo system. While the component concept has
been around for some time, an assortment of

not available and getting them to switch fast
enough to work for television was not possible.
LEDs still present a problem, but something new
is out. Unusual shaped CRTs (still small now, but
R&D is under way) and LCD displays (one
available in a wristwatch format) with 32,000
picture elements are both on the market. Since

problems held it back until now. Wiring, to
connect the display with the receiver, presents
some problems with capacitive and inductive
effects, not to mention the safe transfer of the
24,000Vdc potential required for the CRT. The
high-voltage system, of course, can be built into

look out!

the CRT box, to reduce the shock hazard.

Framed picture television. An off-shoot of a
component TV system would be to hang the
picture on the wall in a convenient place. More

than 10 years ago, the idea was discussed in one
of the popular magazines, but LEDs for blue were

2-way communications from a small, personal-sized
unit via satellite was demonstrated in Canada
several years ago, it is time to warn Dick Tracy to

What might we expect to see by television in
1983? About what we're seeing now, unfortunately!

Cat

E Car! Bentz

Technical Consultant

ELECTRONIC
SCANNER

Microcomputer interference
control hot line opens
Electronic Specialists has
opened a toll-free interference-
control hot line. The line
(1-800-225-4876) is open between 9
am. and 4 p.m. Eastern time,
Monday thru Friday for persons
with microcomputer interference

control problems. Experienced
staff will analyze the situation and
make specific recommendations
for control of processor or
peripheral interference.

Panasonic to launch new
parts distribution system
Panasonic has announced a ma-
jor project that is expected to cut
product parts shipments from
overseas to customers by more
than two weeks and to substantial-
ly reduce the time needed to pro-
cess parts orders for regional
distribution.
The project includes establish-
ment of a new national Parts

Distribution Center on the West
Coast and the installation of two,
computer-controlled, automated
parts storage and retrieval
systems.

Approximately 86% of the parts
for Panasonic products are sent
from Japan by sea. Establishment
of the Parts Distribution Center
will reduce the transportation time
from the shipping point in Japan to
each of Panasonic’s regional
warehouses by up to 23 days, ac-
cording to David Kurpit, General
Manager of the Consumer Parts

Division.
asar..

ASSOCIATION
NEWS

ETA elects officers
for 1982-1983
The Electronics Technicians
Association has announced the
election of new officers for
1982-1983. The new chairman is
Donald Anker, CET, Marshall-
town, IA, of Fisher Control Corp.
Other officers include Vice
Chairman Grover Harvey, CET,

Indianapolis, Naval Avionics
Facility; Secretary Walter
Schwartz, Knoxville, TN, NAP
Consumer Products; and
Treasurer Jesse B. Leach, CET,
Lithicum, MD, Lee’s TV.

Harvey was also selected as
Technician of the Year, ETA’s
highest award.

Salaries in service
department increase

The average national service
manager now receives an annual
salary of $37,073, according to a
survey conducted by Dr. Steven
Langer under the sponsorship of
the National Association of Ser-
vice Managers. Similarly, the

8 Electronic Servicing & Technology October 1982

average salary of regional service
managers is now $31,425, of local
service managers is $28,773, of
field service supervisors is
$24,206, of field service engineers
is $22,212, of field service
representatives is $19,489, and of
bench service repairmen is
$16,885.

Copies of the 112-page survey
report are available for $95 from
Abbott, Langer & Associates, P.O.
Box 275, Park Forest, IL 60466.
More than 260 companies provided
salary information on more than
16,000 service department em-
ployees in 12 benchmark jobs.

35T



Or you can turn to the Master —the Sylvania ECG®
Semiconductor Master Replacement Guide.

[t’s called the Master because it’s far and away
the industry’s most comprehensive source for get-
ting the parts you need, when you need them.
Including most hard-to-find foreign parts. And
ECG universal replacement part specifications
generally exceed the original JEDEC or appli-
cation specs.

Not surpris- S b
ingly, the Master : : o
comes fromthe g Sylvania :

people who first \\ . ® )
mastered the uni- \
versal replacement | % Semiconductors

principle—asystem %, %
that allows a minimum % A
number of premium 1
quality replacement A S
devices toreplace almost 3% . °
every original equipment

\ N5
| :\ ;
semiconductor on the R
market. h "%
With the Master, YR

working for you,
there is no need
to turn elsewhere
for replacement
semiconductors.
For vour . .
earestECG L RSy
distributor, call adustrial o

k. = Fquipment Maing,
1-800-225-8326.

®nance and RE::;:"""""’

If it's ECG, it fits. And it works.

A North American Philips Company
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TROUBLE-
SHOOTING
mnpPs

Drifting horizontal frequency
RCA CTC78
(Photofact 1628-2)

The color receiver operated cor-
rectly for a time before the picture
fell out of horizontal lock, showing
the familiar diagonal bars instead
of the picture. We installed a
MAHO001 horizontal module and
operated the receiver for about
four hours. Performance appeared
to be normal, so the customer
came for it. The CTC78 receiver
operated satisfactorily for four
days before the horizontal frequen-
cy drifted out of lock again.

This time, a rebuilt MAH001 was
installed, but the receiver did not
operate at all. Next, we installed a
MAHO001 module that was known
to be good, and gave back the
receiver to the customer. The
television was returned to us
shortly, with a report that it
worked for about 30 minutes
before losing both picture and
sound; a new symptom.

A careful visual examination of
the horizontal section revealed
that another service shop had pre-
viously re-soldered many joints in
the MAHO001 area. Then we re-
membered several other repairs on
similar RCA SCR-sweep chassis
that involved bad soldered joints
around T401 and T402. Probably
the transformer weights contribu-
ted to the joint deterioration. Such
joints should be re-soldered care-
fully, making certain the trans-
former lugs are tinned properly.

We traced the copper wiring on
top of MAHOO01l. Between T401
and T402 is lug R, and an erratic
connection was found there. After
this lug and the transformer lugs
were soldered carefully, the inter-
mittent was cured.

Lowell Britt
Gold Star TV Service
Boise, ID

No high voltage, but boost
is normal

Admiral 2127P

(Photofact 1392-1)

The Admiral chassis had near-
normal boost voltage but no high
voltage. Neon-bulb and arc tests
showed the flyback high-voltage
doughnut had no ac pulses.
Therefore, I concluded that the
Sflyback must be defective, and that
the yoke, damper circuit and
horizontal-output circuit were
operating normally.

Unfortunately, the installation
of a new flyback did not improve
the situation. After many futile
tests in the flyback area, I decided
to check the grid-drive signal of
the horizontal-output tube. The de
grid voltage checked about right
when measured by a VTVM.
However, scope tests of the
sawtooth drive signal proved the
frequency was out of tolerance
about 200%.

Component tests in the
horizontal-oscillator circuit located
an open in decoupling filter
capacitor C10D (between the
oscillator coil and its B+ source).
A new filter capacitor restored the
high voltage and operation was
normal.

The normal boost voltage fooled
me because I believed the high
voltage and boost voltages always
increased and decreased in step.

Samuel Martinez
Bayamon, Puerto Rico

Editor’s Note: It is a dangerous
oversimplification to think the
high voltage and the boost voltage
always should rise and fall
together, although the 6BK4-type
high-voltage regulator operation is
based on that assumption. The
high-voltage rectifier operates on
the positive peak of the flyback
ringing pulse, and the damper
operates on (and completely
removes) the negative peak.

-
- b -
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STOCKING DISTRIBUTORS

AK, Juneau

JUNEAU ELECTRONICS, {907) 586-2260
AL, Moblle

BROWNELL ELECTRO. INC (205) 479-8581
AR, Morrliton

TRI-STATE INSTR LAB. INC (501) 354-1849
AZ, Phoenlix

METERMASTER (602) 243-4111
AZ, Tempe

JENSEN TOOL & ALLOYS (602) 968-6241
CA, Los Angeles

METERMASTER (213) 685-4340
REXANNE PRODUCTS (213) 663-3261
CA, Palo Alto

METERMASTER (415) 968-0313
ZACK ELECTRONICS (415) 326-5432
CA, San Dlego

METERMASTER (714) 560-4841
CA, San Franclsco

ZACK ELECTRONICS (415) 626-1444

CA, Sunnyvale

TOOL KIT SPECIALISTS (408) 745-6020

CO, Arvada

AIR-ROW  INSTRUMENTS, INC (303) 421-4204
CO, Aurora

R&R INSTRUMENTATION, INC. (303)340-8728
CT, Hartford

BROWNELL ELECTRO. INC (203) 278-9004
FL, Miami

BROWNELL ELECTRO, INC (305) 591-3215
ELECTRONIC EQUIP. CO INC (305) 871-3500
FL, Orlando

BROWNELL ELECTRO, INC (305) 843-6770

FL, Winter Park

ELECTRONIC EQUIP. CO. INC (305) 644-4833

GA, Atlanta

BROWNELL ELECTRO, INC {404) 762-5181
IA, Waterloo

FARNSWORTH ELEC. INC {319) 234-6681
IL, Elk Grove Village

METERMASTER (312) 523-8650
MA, Woburn

BROWNELL ELECTRO, INC (617) 935-7820
MD, Wheaton

BRIMBERG DISTRIBUTORS (301) 946-2670
NC, Charlotte

BROWNELL ELECTRO, INC {704) 597-1270
NC, Raleigh

BROWNELL ELECTRO. INC (919) 876-6524

METER METRICS
NJ, Edison

(800) 446-7230

WILLIAM ELEC SUPPLY (201} 985-3700
NJ, North Caldwell

HOSICA LABORATORIES (201} 256-7724
NJ, South Plaintleld

BROWNELL ELECTRO, INC (201) 753-4600
NJ, Springfleld

ROUTE ELECTRONICS 22. INC  (201) 379-7710
NY, New York

BROWNELL ELECTRO, INC (212)891-1171
OK, Tulsa

TRI-STATE INSTR LAB, INC {918) 836-0286
OR, Portland

RADAR ELECTRIC CO., INC (503) 232-3404
TN, Knoxville

BROWNELL ELECTRO, INC (615) 966-3421
TN, Memphis

BROWNELL ELECTRO, INC {901) 795-8487
TN, Nashvllle

BROWNELL ELECTRO. INC (615) 889-8230
TX, Garland

METERMASTER (214) 271-5671
TX, Houston

ACUDATA, INC (713) 488-2750
VA, Richmond

METERMETRICS (800) 552-7952
WA, Seattle

RADAR ELECTRIC, CO INC (206) 282-2511
WA, Spokane

RADAR ELECTRIC CO. INC 509) 747-3053

rof Low Cost Multimeters

BBC - METRAWATT/GOERZ
Division of Kent Process Control, Inc.
165 Fieldcrest Avenue

Edison, New [ersey 08837

L (201) 225-4414
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=77 . MULTIMETERS

BBC

BROWN BOVERI

The new line of high quality
multimeters with analog
or digital display.

Outstanding in performance,
: design and value!
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