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Audio tests with a DMM

New possibilities
in satellite
communications
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1 e Module Update
Adding a voltage regulator .

-circuit to all TA modules

updates performance to

CA or SA specifications L)% i

and reduces your il A

inventory requirements. ;

Updating the TA to a universal
part is only one of nine steps in

the PTS rebuilding cycle. Afterall
updates and repairs are made

every module is air tested in a live
chassis, and subjected to;
heat,-cold and shock tests. You

‘are assured-of performanc¢e and " -

£ gk, - reliability in‘actual use — backed .
i iy up with a full year limited Ay !
=5 E warranty. .

" .Manufacturers rebuild because ey LU
. they have to. At PTS.quality ., ., - .
)"~ rebuilding is ouronly business. .- ool

+Detailed repair logs help.identify - .+ v 5 0 o 0
*._recurring failurés: Often PTS.. .~ i B RE A s S o
- makes automatic updates before, -, A
‘the manufacturer. That’s'one ' == = " oo
reasoni manufacturers consult with. ~ " ¥

* .. *

% PTSonproblem bards, - it

é E S S
- ’ -~

You’ll find PTS quality rebuilt
modules with automatic updates
U .
at over 1,500 locations
nationwide. For the'name of the
location nearest you and your frée
copy of the PTS Price and
Technical Information Guide, use
the reader response card or write:
P”l"S Corporation, P.O. Box 27>,
Bloomington, IN 47402.

f%i‘ ?1@3\ PTS CORPORATION
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Big VOM Features
in a Popular-Priced

Pocket-Size Instrument!

‘Handi-VOM"”
NEW

Complete with color-

| coded probe-tip test
leads, ohmmeter bat-
teries and instruction
manual, Cat. No. 12143

20 00,0/ VOC
50068, vAC

Qa8 REF LEVEL
Iy ~6000

* 22 Ranges for AC/DC volts (up
to 1 kV), DC current,
resistance, dB (4 ranges)

* Enclosed One-Knob
Range/Function Switch

* Easy-to-Read 3-1/4” Meter
with 2-color scale and knife-
edge pointer

* Rugged Taut-Band 50.A
Movement is self-shielding and
varistor protected

e Internal Fusing protects ohms
ranges

* Molded High-Impact Case,
4-9/16x3-5/16x1-3/4"

MODEL 165 IS AVAILABLE AT LEADING
ELECTRICAL/ELECTRONICS DISTRIBUTORS WORLDWIDE

~ COMDANY
COIl

A Katy Industries Subsidiary
853 Dundee Avenue, Elgin, IL 60120

' (312) 697-2260 ® Telex 72-2416 ¢ Cable SIMELCO
Circle (26) on Reply Card
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His only customers are other service dealers who bring in
Eleernnnie “dog” TV receivers that they have tested unsuccessfully.
Servicing & Technology
1 8 DBS: Opening up the satellite
New possibiities earth station market

By Elaine Cole, Winegard Company

Direct-broadcast satellites have been heralded as a way to
bring a variety of quality programming to areas where TV
reception is limited.

22 Audio tests with a DMM

By Homer A. Davidson
Many measurements formerly made by VI'VMs can now be

This 10-meter satellite re- made more efficiently and accurately by DMMs.
ceiving antenna is just one ex-
?mple Ofn'tthe new possibil_ities 4 2 Index of 1983 articles
or satellite communications. ;
See related articles on plages Compiled by Warren G. Parker
18 and 50. (Photo courtesy of
Andrew Antenna.) 4 6 Solid-state switching

By Bernard Daien

Solid-state switching can be used in such diverse applications
as telephone switchboards, switching-type power supplies,
photo-optic relays, digital flip-flops and power switches in
electrical appliances.

50 The changing face of video

Direct-broadcast satellite systems and pay-per-view
television are two of the emerging forms of video.

53 How to edit videocassettes

Armed with two VCRs, a television and a little time, almost
anyone can do a good job of editing videocassettes.

54 Using A TDR

By Joseph J. Carr, CET
A time domain reflectometer can be one of your most useful
tools when working with transmission line.
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Next month...

A new department. Technology will premiere in our January
issue. Each month, this department will report on new
technological advancements that will keep technicians and
hobbyists up to date on the ever-changing electronics field.
These reports will alert readers to new basic technology,
new devices, new equipment and even new trends that we an-
ticipate having an effect on the application of electronics
equipment and the way it is constructed and serviced.
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EDITORIAL

-

Television today: Too much of a good thing?

The other night as T was watching television, a
commercial came on announcing a new tortilla
chip. Not a new and improved chip, or a chip in a
new, improved, easy-open, reclosable package, but
a brand new chip.

This must have been at least the third or fourth
such product introduction this year. Here’s just
what we need: another tortilla chip. There were
already about a half-dozen brands, each offering
plain chips in at least two sizes, taco-flavored
chips, nacho-flavored chips, extra light, extra thin
and extra crispy.

But in addition to all of this reconstituted
cornmeal, the grocers’ shelves are groaning under
the weight of other snack foods: potatoes, for
example, treated and mistreated in any number of
ways, and carefully sealed in practically
impregnable plastic bags. And there are countless
other chips, crackers and other snacks. Is it
possible that this is too much of a good thing?

In much the same way, TV sources and
programs have proliferated, most of them offering
little more substance than snack food. For years
the viewing public got along with VHF channels.
Then the development of UHF increased that
capability several fold. More recently, cable
television came along, and, if the sources and
programs were available, the viewer would be able
to choose from more than 100 offerings.

People who have a few thousand dollars to spare
can broaden their horizons even further and have
their own TVRO dish in the yard, soaking up
shows from not only U.S. but Canadian satellites.
And videotape and videodisc add yet another

viewing dimension for those able to afford it.

Now, looming over the horizon, are several more
new technologies that are destined to swell the
volume of programs available for television yet
more. One of these new technologies is direct-
broadcast satellite (DBS). Inside the magazine is an
article that details the current status of DBS
technologically and politically.

The technology is exciting: satellites floating
above the earth in geosynchronous orbit, much
like today’s communications satellites, but
handling TV signals originated on earth and
beamed to the satellite with the sole purpose of
being rebroadeast directly to home antennas. The
service is expected to be a subscriber-pay service
with a cost that’s on a par with today’s cable cost.
Some of the possibilities being speculated for DBS
include high-definition television and stereo-audio
television.

The implications of DBS for both the public and
for electronic servicers are good. For servicers,
DBS represents an opportunity for business in the
installation of the dish antennas and the frequency
conversion system, as well as service for this
equipment when it fails. For the public, DBS could
mean a new source of original programs and
information.

The potential is there for DBS to be a valuable
service to subscribers. Let’s hope it doesn’t turn
out to be just another video snack food.

N Cond Cone,

ELECTRONIC
SCANNER

GE opens 24-hour,
toll-free answer center

General Electric has imple-
mented a toll-free hotline (1-800-
626-2000) to serve GE video cus-
tomers and servicers. Consumer
information specialists will answer
questions about GE replacement
parts, service literature, owners

manuals and training meetings, as
well as other information. Service
technicians and retailers can also
provide customers with the num-
ber so they can get answers to
questions they may have.

Electronics Industries Association

elects 1983 officers

The Electronic Industries
Association (EIA) Board of Gover-
nors has elected Glenn E. Ronk
(General Signal) chairman,
William E. Boss (RCA) vice chair-
man and C. Travis Marshall
(Motorola) treasurer, effective
Jan. 1, 1983.

6 Electronic Servicing & Technology December 1982

Ronk, as vice president and
group executive for General
Signal, has been a member of
EIA’s Board of Governors since
1966; Boss, division vice president
for RCA’s Consumer Electronic
Division, has served as industry
vice president for EIA’s Consumer
Electronic Group (CEG) since
1975; and Marshall, vice president
and director of Corporate Govern-
ment Relations for Motorola, was
first elected treasurer of the
Association in June 1981.
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Your Complete Electromc Parts Source

Your Order Shipped Within 24 Hours * Compare Our Prices

CL’SC1413A

Horizontal Output
Transistor
Equivalent to
ECG® 238

ALSO REPLACES

ECG 165 (1894
C1172B D200
C1174 D201
C1295 D348
C1308K D350
C1309 D368
C1358 D627
C1454 D649
C1875 D380
C1893 D663
C1922 D869
C1942 D870

And Many Others Too
\. Numerous To List!

*2.92

4 Sony Type AN-16

\CE 423

Replacement Antenna

e

i
s
et i e

43" extended,
8 sections

$4,95 |

PART NO.

e Cassette Belt Kit )

$ 1 (100 & Up)
J

PART NO 2 for
| BK-2 $19.95., $34.50

Contains one each: sS 2.6, SS 3.4, SM 4.2, SS 4.6,
S555.1,SM 6.1, SS 6.2, SM 7.5, SM 8.0, SM 8.5, SS 8.8,
55 8.9, §59.1, 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,R$5.0,RS 58, RS595 RS6.1,RS7.0,RS 7.7, RS
9.3, RS 10.1, RS 10.8, RS 11.7, RS 11.9.

35 Pieces Total plus Free GEIl Beit Cross Reference Guide

MINIMUM $10 ORDER ¢ NO MIXED
QUANTITIES » SPECIAL PRICES
GOOD THRU 12/31/82.

NATIONAL WATS LINE

Consolidated Electronics
Incorporated
OHIO WATS LINE

705 WATERVLIET AVE., DAYTON, OHIO 45420
Circle (4) on Reply Card

IN DAYTON, OHIO CALL 252-5662
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Lack of vertical deflection
Admiral b&w T1L7
(Photofact 1741-1)

A bright, narrow line across the
center of the screen proved the
loss of all vertical deflection. Many
times a visual inspection will locate
burned or defective components in
just a few seconds that might have
required hours of testing with in-
struments. When 1 carefully ex-
amined the main circuit board, I
noticed discoloration of resistors
R609, R610 and R611 in the power
supply. Seldom are discolored
resistors the cause of a problem
but usually they are overheated by
the defect. Because these resistors
supply dec-voltage power to the
vertical stage, the discoloration
seemed to indicate excessive cur-
rent in the vertical circuit.

First, Q402, Q403, Q404 and
Q405, the four transistors before
the output stage, were removed
and tested externally for shorts
and opens. None was defective.
New output transistors were in-
stalled, but there was no change.
Yoke continuity tested normal.
The +29V rectifier (CR602) and
the filters for the +29V and
+24.5V supplies also were not
defective.

Finally, I decided to monitor the
+29V supply with a VTVM. When
the television first was turned on,
the VIVM showed +29V. How-
ever, within a few seconds, the
voltage dropped rapidly to about

+5V, and smoke began rising
from those three power-supply re-
sistors. Undoubtedly, the vertical-
sweep circuit was drawing ex-
cessive current because of a
defect.

I tested every component in the
vertical-output and feedback cir-
cuits, but found nothing abnormal.
A new Q402 oscillator transistor,
installed as a test, brought no
change,

Then 1 decided to make re-
sistance readings on all vertical
stages, although I never have had
much faith in that technique. All
readings agreed with the Photo-
fact figures until I reached the
Q403 collector. The reading was

VERT BUFFER (@09) vert
e E

T a1 o

infinity. Even after I removed
R425 from the circuit, it tested
completely open.

Replacement of R425 and ad-
justment of the vertical-height
control restored normal vertical
height. Also, I replaced R609,
R610 and R611, and then moni-
tored the +29V supply. No varia-
tion of the +29V reading was
noticed, and the three new resis-
tors remained cool.

Apparently, the open resistor
forced the output transistors into
heavy conduction, which overload-
ed the +29V supply, causing it to
decrease drastically.

George M. Marechek Jr.
Cheverly, MD

Editor’s Note: Any electronic test
that produces a correct answer s
valuable. However, another dc
voltage test might have pointed to
the malfunctioning area a bt
quicker. That method involves
measuring the dc voltage from the
signal-output point (emaitters of
Q406 and Q407 in this case). When
the output signal 1is capacity-
coupled (C413), the dc wvoltage

8 Electronic Servicing & Technology December 1982

should be slightly more than half of
the supply voltage. The Admaral
supply voltage is +29V, and the
schematic calls for +17.5V at the
two ematters. Probably this point
was just a_few volts when K425 was
open. The dc-voltage tests backward
through previous stages would have
located R425 quickly. We suggest
you add this dc-output-voltage test
to the others.

Erratic brightness
Zenith 19JC48 color chassis
(Photofact 1738-2)

After three years of normal
operation, this television suddenly
lost most of its brightness, with
the picture showing dim, moving
shadows. The sound was good, but
the front-panel brightness control
caused no picture change.

After the chassis was pulled, I
located luminance module 9-88-03
and checked all de voltages at
IC901 pins. These readings ap-
peared to be within normal
tolerance.

While checking the schematic, |
noticed R901, a rotary trim pot
that limits the range of the front-
panel brightness control. As an ex-
periment, I gently rotated the trim
pot slightly. The picture
brightness returned permanently.

A new rotary control was in-
stalled to be certain the problem
was elimiated. No brightness prob-
lems have been reported since
then.

This television was operated
near the kitchen,

and I theorize
that vapors from
cooking settled
on the carbon
element of the
trim pot,
eventually
causing an open
79) circuit between
the wiper and
the element.
Karl Young Jr.
Roxbury, CT

(%01 Partof :
e |
e

W0Ke

Lay 6.83V
" ule

Brightness
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TEK 2200

MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Tek’s most successful
scope series ever: At $1200-$1450,
it's easy to see why!

Wide-range vert#
cal sensitivity:
Scale factors from
100 V/div (10X
probe) to 2 mV/div
(1X probe). Accurate
to +3%. Acordc
coupling

channels: dc to 60
MHz bandwidth
from 10 V/div to 20
mV/div; extended
sensitivity of 2
mV/div at > 50
MHz.

Two high-sensitivity

Delayed sweep
measurements:
Accurate to 3%
with single time-
base 2213; to
+1.5% with dual
time-base 2215.

Sweep speeds:
from0.5st0 50 ns.
To 5 ns/div with X10
magnification.

Complete trigger
system. includes
TV field, normal,
vertical mode, and
automatic; internal,
external and line
sources; variable
holdoff.

2l 7

41 Yooy
z

In 30 years of Tektronix oscil-
loscope leadership, no other
scopes have recorded the
immediate popular appeal of

the Tek 2200 Series. The Tek 2213
and 2215 are unapproachable for the
performance and reliability they

offer at a surprisingly affordable
price.

There's no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical connectors. And
eliminatedthe need fora cooling fan.

“Price F.O.B. Beaverton, OR. Price subject to change.

Copyright©1982. Tektronix, Inc. All rights reserved. TTA-338

Tektronix 2213

Yet performance is written all over
the front panels. There's the band-
width for digital and analog circuits.
The sensitivity for low signal mea-
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, accurate timing
measurements.

The cost: $1200* for the 2213.

$1450* for the dual time base 2215.

You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

Probes included.
Higk-performance,
positive attachment
10-14 pF and 60
MHz at the probe
tip.

probes, operating manuals, 15-
day return policy and full Tektronix

warranty.

For quantity purchases, please
contact your local Tektronix sales

representative.

Order toll free:
1-800-426-2200
Extension 40

In Oregon call collect:
(503) 627-9000 Ext. 40

Tektronix:

COMMITTED TO EXCELLENCE
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Aunique

"?

SCrvice

shop

By C.A. Honey

C.A. Honey’s main work bench is “L”
shaped, with major test equipment at
the right, on the short side of the “L.”
The arrangement allows convenient ac-
cess to the equipment controls without
test leads and cables resting on the
televisions and other items under repair.

C.A. Honey operates an unusual shop in Ontario,
CA. His only customers are other service dealers
who bring “dog” TV receivers, many that have been
tested unsuccessfully. A flat-rate labor charge is
made for each, plus replacement components at
regular net. All brands are serviced, with solid-state
and foreign sets a specialty.

For many years, I have had
almost daily encounters with dif-
ficult repairs of TV and audio
equipment brought to me by es-
tablished dealers. Many of the sets
have been examined by other tech-
nicians who failed to find the de-
fects. I confine my repair work to
these tough jobs because of the
personal satisfaction that results
from successfully solving unusual
problems.

This type of business has given
me opportunities to observe what
inadequacies prevented techni-
cians from finding the defects
within a reasonable time. Also, I

have had to discover (for my own
profit and satisfaction) the most
efficient and error-free trouble-
shooting methods plus accurate
and time-saving test equiprrient.

Shops need updated equipment

As a former field engineer for a
major TV manufacturer, I have
noticed one major deficiency in
about 90% of the electronic shops I
visited several years ago. These
shop technicians were trying to
diagnose color TV receivers by us-
ing a 20,000Q/V VOM and a tube
tester, both often obsolete. To a
large degree, the same inade-

10 Electronic Servicing & Technology December 1982
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quacies are found in many of the
shops that bring me their difficult-
to-diagnose repairs.

Technicians need
updated training
Although few of the repairs I
make would be considered routine,
I have finished some repairs in less
than an hour, after the submitting
dealer had expended many man-
hours without success. I am not a
“super-tech,” but the difference be-
tween my approach and that of the
average technician can be stated
this way:
e As a professional technician, I



RAVE
REVIEWS

The second edition of TCG's Master
Replacement Guide is bigger and
better than ever! Electronic technicians
across the nation have already made it
their standard semiconductor cross
reference book, and it's no wonder. With more

than 2,600 quality TCG parts, cross referenced to over
210,000 part numbers, this guide has more rep acement
line numbers than G.E. or RCA!

LOOK FOR THE FULL LINE OF QUALITY TCG
REPLACEMENT PARTS:

 Transistors
* Thyristors

» Microprocessors and
Support Chips

. o * Memory IC’s
Integrated Circuits « Thermal Cut-Off's

* Rectifiers and Diodes . Bridge Rectifiers

« High Voltage Multipliers * Unijunctions
and Dividers « RF Transistors

« Optoelectronic Devices * Microwave Oven
Rectifiers

« Zeners » Selenium Rectifiers

G.E. is a registered trademark of the General Electric Company

TCG parts perform

equal to or better than any

other parts on the market,

and come backed by an

¥ exclusive, full two-year warranty
to prove it. You're assured of

cons stent quality because TCG parts are tested on

state-of-the-art computerized equipment.

So be sure to ask your distributor for quality TCG

replacement semiconductors in the bright green poly-bags

and cartons that list device type, rating limits, diagrams

and competitive equivalents right on the package!

For your own copy of the cross reference guide that

technicians are raving about, see your TCG distributor,

¥ 106

TECHNICIAN
COMPONENTS
GROUP
NEW-TONE ELECTRONICS
44 FARRAND STREET
BLOOMFIELD. NEW JERSEY 07003




continually update my know-
ledge of how electronic circuits
are supposed to operate.

e T attend every available seminar
and buy the latest new books
about my field.

e I read articles in Electronic
Servicing & Technology, es-
pecially those that explain how
the new circuits operate.

e I try to use the latest in test
equipment and to understand
the applications of this equip-
ment that will help me find de-
fects rapidly. (In comparison, I
vividly remember visiting one
shop where the “old-timer” tech-
nician was attempting to do FM-
stereo alignment by ear without
a generator or a scope.)

Scopes

A 10MHz scope, with or without
triggered sweep, is standard
equipment for nearly all shops that
have scopes. Unfortunately, such
scopes are almost useless for
troubleshooting many of the new
TV circuits.

For example, the Magnavox
STAR TV tuning system has a
crystal-controlled oscillator with a
24MHz frequency. The 24MHz is
divided down to 12MHz, 6MHz and
finally to 1MHz. With a 10MHz
scope, no trace of the oscillator
signal can be seen on the screen.
And even the 6MHz square wave
signal appears as a very weak
near-sinewave. By comparison, a
good 50MHz or 60MHz scope will
show 24MHz square waves with
only a small amount of rounding.

Even a 35MHz scope does not
have enough bandwidth to
reproduce videocassette and
microprocessor-tuner waveforms
with sufficient accuracy. This can
be verified by looking at a known
fast-rise-time 10MHz square wave
with a 35MHz scope. The square
waves will have rounded corners
and slowed rise times, because the
upper harmonics are not being re-
produced.

Video-signals generator

A generator of signals for TV
and video troubleshooting is abso-
lutely essential. Because no other
manufacturer I know of offers a
similar generator, I recommend
the Sencore VA-48 video analyzer.
This generator is directly responsi-
ble for most of my “supertech”

ability. For example, if a color re-
ceiver is normal except for weak
color saturation, I can tell you in
just a few seconds if the problem
originates in the tuner, the videc
IF circuit or the chroma stages. In
just a few more seconds, I can
determine which stage in the videc
IF or the chroma IF is responsible
for the weak color.

By choosing appropriate test
equipment, I can find most other
TV or videocassette malfunction-
ing stages just as quickly.

Digital multimeter

The old-fashioned method of
making voltage measurements in
tube-equipped TV receivers was ta
use a vacuum-tube voltmeter
(VIVM) or a 20,000 9/V VOM.
With the advent of solid-state
equipment, those two maters were
not adequate for many measure-
ments. Normal voltages at some
IC pins are only a few millivolts,
and analog meters will not reveal
the small differences between
good and bad operation.

Most digital-multimeter (DMM)
models solve the resolution prob-
lem but retain another: excessive
loading. VOMs have so much
loading that they are almost use-

A 1000-to-1 loss
probe increases the
de resistance to
several megohms.

less for measuring most solid-state
circuits.

Of course, this loading of the cir-
cuits is produced by separate de
and ac (capacitive) loading. The de
loading adds resistance to the cir-
cuit, which can drive transistor
biases out of tolerance and thus
reduce transistor gains.

When dc voltages are measured
in wide-bandwidth or tuned cir-
cuits, the stray capacitances added
to the circuits by the meter wiring
and the test-lead hot wire are even
more serious. A better solution
was included in the probes for
older VT'VMs that had a 2-position
switch that connected a 1M
resistor in series with the signal
path during dc-voltage measure-
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ments. This minimized the probe’s
capacitive loading. Also, the lead
wire was shielded to prevent
pickup of unwanted external
signals, such as hum. Of course,
the trade-off was the additional
capacitance during ac-voltage
measurements. A few DMMs have
a similar switchable probe; many
more should offer it as an option.

One of my solutions is to use a
DMM with an input impedance of
22MQ. For some more-critical
measurements, I add a 1000-to-1
loss probe, which increases the dc
resistance to several megohms,
while it also greatly reduces the
stray capacitance at the probe tip.

Capacitor/inductor analyzer

Because I am not aware of a
direct equivalent, I must tell you
about the Sencore model LC53,
which can test capacitances be-
tween 1pF and 200,000xF. It also
applies dc voltages up to 600V for
leakage tests. A digital readout
displays the leakage currents in
microamperes and the direct
capacitance values. Inductors
from 1xH to 10H can be measured,
and ringing tests can be made on
inductors from 10xH to 1H.

Long ago, I learned that an ohm-
meter is not trustworthy for
checking the leakage of a capacitor
or the operation of an IF coil.
Ohmmeters apply between 1.5V
and perhaps 6V to capacitors. But
leakage is often non-linear, with
excessive leakage occuring at
higher d¢ voltages but not at low
de voltages.

Of course, any inductor could
have shorted turns that would not
change the dec resistance very
much, while the inductive im-
pedance would be greatly reduced.

Recently I was checking a color
receiver that had no color because
the burst was missing. The burst-
transformer windings checked
normal with an ohmmeter, but the
LC53 showed shorted turns. The
coil would not ring. Without the
unsoldering of a single joint, the
problem was identified as the burst
transformer.

In another case, an RCA CTC17
displayed jumping vertical lock for
the first visible 30s of operation
from a cold start. After some
testing, the defect was identified
as the new 0.0068uF capacitor at
the 6GF7 grid. A previous tech-



nician had installed the capacitor
to cure a case of slow downward
roll. When tested by an older
capacitor analyzer, both the
capacitance and leakage appeared
normal, but the LC-53 showed it
was bad. The display locked up
with a 1--.8 reading with the last
digit flashing. When the capacitor
was replaced by another new one
that the LC-53 showed was normal,
the vertical jumping was
eliminated. Later examinations of
the bad capacitor showed it had ex-
cessive dielectric absorption. No
bridge can measure dielectric ab-
sorption.

Tube tester

Another essential for working
on older televisions is a good
picture-tube tester. The tests
should include emission and con-
trast range of each gun, short
detection, tests for emission track-
ing (preferably without calcula-
tions) and a method of reactivating
or rejuvenating weak-emission
tubes. Several brands and models
on the market will fulfill those
specifications.

Transistor tester

For rapid servicing, an in-circuit
transistor tester is necessary, and
it should identify the three leads
automatically before checking gain
and leakage. Several models fulfill
the specifications.

Also, an older mode! transistor
tester that measures dec beta is ex-
cellent for verifying defects after
the transistor has been removed
from the circuit.

Leakage tester/isclation
transformer
A Sencore PR-57 Powermaster
enables me to fulfill the new

California law requiring a safety

check on every television serviced

in the state. This law is enforced
by an investigator who walks into

a shop with a PR-57 in his hands.
Several functions are performed

by this unit:

¢ It can monitor and measure the
120Vac line voltage.

e It is an isolation transformer
with a metered 0-to-140V vari-
able output.

e Power for the monitored outlet
socket is measured by two watt-
age ranges.

* A meter accurately shows leak-

ages to either side of the incom-
ing 120V line.

The variable voltages are
recommended for troubleshoot-
ing start-up and shut-down
problems and for reducing the
possibility of ruining a new
audio-output or horizontal-out-
put transistor in case the origi-

useful for servicing older radios

and televisions using tubes:

® a receiving-tube tester, prefer-
ably a transconductance type;

e a2 VI'VM for varying readings
and for time-testing critical
voltages;

e a radio or TV signal generator
for various jobs;

Miscellaneous test equipment
The following instruments are

nal defect has not been found. e a 10MHz scope for a second
bench, for time-testing tele-
visions, or for repairing audio
equipment.
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Get MORE in capacitor
types and ratings at a

Sprague Q-LINE Distributor

No matter what type of capacitor you're looking for, look for it on a
Q-MART® capacitor display. You'll find exactly what you want. That's be-
cause the Sprague Q-LINE features a computer-selected inventory of
most-frequently-used capacitors. And blister-pak packaging keeps the

capacitors clearly visible and fully
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boxes, optoelectronic devices, DiP/SIP components, resistors, wiring compo-
nents, etc.) write for 40-page Catalog C-652 to Sprague Products Co., Distributors’
Division of the Sprague Electric Co., 65 Marshall St., —
North Adams, Mass. 01247.

SPRAGUE

Where MORE is more than a promise.

THE MARK OF RELIABILITY

a subsidiary of GK Technologies
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Symptoms and cures compiled from field reports
of recurring troubles

L L P PP P P PP L P e e P L P L P L L L P L PP L PP L L L LY LY L P LT TY

Chassis— RCA CTC87 1
PHOTOFACT—1778-2

Chassis— RCA CTC87 (CTC88, CTC96 and CTC97) 2
PHOTOFACT —1778-2(1787-1, 1870-2 and 1862-1)

\ DEFECTWE
UNDER LOAD
Symptom —Slow recurrent blooming with ticking sound

Cure — |f symptoms vary with brightness, replace T101
flyback that includes HV rectifiers

SERVICE SWITCH

T101 , = - 0
FLYBACK
B L, HVTO VERT 0SC VERT 0SC

:%3 " CRM

|

1

—AA ; R114 2 1MQ
| 5
I o
¢ - 10 ABL 51
.'
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ERRATIC

A

Symptom — Erratic vertical roll or loss of height
Cure — Check S1 service switch and replace it if
contacts are erratic
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Symptom — Dark picture, with no control over focus or
screen adjustments

Cure — Check resistor R111 and replace it if open or
increased in value

Symptom — Shutdown at 120V line voltage, but not at
100Vac
Cure — Check zener diode CR135 and replace it if leaky

1
Chassis — RCA CTC97 3 : Chassis — RCA CTC97 4
PHOTOFACT — 1862-1 : PHOTOFACT - 1852-1
o P s un " 1 CRT
- | ;Ii;BACK ! ™ FOCUS
Bk X-RAY PROTECTION Lo ' |
- GRAY WIRE

24V ZENER i i : :
1 I 1
: 1 i
[} b I
: ! ' CRT
' : > SCREENS
1 FLYBACK  R13| | |
oA |
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Chassis — RCA CTC76 5
PHOTOFACT — 1468-2

Chassis— RCA CTC72 6
PHOTOFACT - 1622-2

T403

L401

C409

0.18uF

470Q

R412 2 3300 RA263 oo

v

OPEN GROUND

Symptom — Intermittent narrowing of picture with
Symptom — Bright 1-inch vertical line in picture at center flashing lines
Cure — Check for open connection at pin 4 of T403 Cure — Gheck for an open PW400 ground stake at R426
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(T/B pincushion); repair open : (CR306 and R326 also might be ruined by overload)
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If you'’re buying your first
answering machine,
Insist on Dictaphone.

If you're buying your second,
you'll know why.

Andits| t
Why subject yourself to the ﬁ { ltS Jus announcements ring clear.

uncertainties of a cheap store-
bought gadget to answer your
phone when for a surprisingly
modest price, you can have

a professional Dictaphone
answering machine?

The Ansafone 757 by
Dictaphone. No rubber band
motors. No dimestore tech-
nology. Instead, consistent,
trouble-free performance, 24
hours a day.

The Ansafone 757 has a
full array of features to answer
your phone as efficiently as

*395.

you would. Solid state elec-
tronics with Pulse Touch con-
trols. Telephone conference
recording (with office confer-
ence recording

capability). True

There are interchangeable
announcement cartridges so you
can tailor your message to the
situation. And the Ansafone 757
lets you retrieve messages from
anywhere in the world.

Plus lots more. For not a lot
more than you’d
expect to pay for
those iesser machines.

zgtilr;(i{ldellty i And most important,
A~ LA brilliantly reliable
- » | " R \\‘
iecordRel - k”ab performance backed
AL\ by Dictaphone’s one

=1= Dictaphone

A P”:ney Bowes Company L 1982, Dictaphone Corp.

Circle (8) on Reply Card

year warranty.

Ansafone by
Dictaphone. When
you need a pro-
fessional to pick up
where you leave off.

We've got a professional Ansafone
model that is just right for you.
To find out more, complete coupon
or to order, use your
major credit card and call today:

1-800-431-1710

Except Hawaii and Alaska)

(In New York call 1-914-967-3810)

Address = = = — = iam
___ State. Zip.

O Visa O Mastercard [0 American Express
: Card# __ _Exp.Date _

1 Mailto: Dictaphone Corporation

120 OId Post Road

Rye, New York 10580

t Dictaphone and Ansatone are trademarks of
t Dictaphone Corporation, Rye.New York
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RCA’s Irresistible Resistor Kit

Stock No. 199125

289 Flameproof
Metal Resistors

in 4 Drawers
for just

' 4
SYLVANIA
ChassisE32-8/9 . .......... .. ... ... ... .... 2110-2
ChassisE53-21/22 ... ... ... .. .. . . ... ... 2112-2
MTAQO22W . .. 21131
‘ MWA130WH/38W . . .. ... ... . 2115-2
PHOTOFACTS
™ WARDS
These Photofacts for TV receivers have been re- ggg-ﬁgggﬁ/gwA/gzaA ““““““““““ gu;g
leased by Howard W. Sams & Company since the last - EHS" FE emawa s den BT Dol wE £03 3T m) )
report in ES&T. ZENITH
MAGNAVOX N1926W22 . . . .. .. . . . 2113-3
Chassis 09M101-00AA . ... ... ... ... . . 21121 (={1% P
MGA
CS:21195% & metus 202 2 a6 a8 Wil a5 FE 7 Ve gLl 21141 Comingin
ELEETRONIC
ChassisNMX-GLA . . ....................... 2114-2 .
TR-9000T . .o\ 2116-1 Sepicho 8o G Doiogy
QUASAR Servicing Atari video games. A typical repair
Chassis NGTS/SNGTS-976 . ................. 21101 takes about 15 minutes for a technician ex-
Chassis 1275628 . .. ... .. 0 T 3T LD ¥ B 2114-3 perienced in video-game servicing. This arti-
Chassis A/AEL/AN/AS/YAIYAE/ cle describes actual field failures and
YAN/YAS/DTS-980 .. ..................... 21151 repairs.
SEARS Methods of equalizing tape recording. Cir-
564.42120150/51/52 ... ... ... .. .. ... ... 21111 cuits that use capacitors and resistors to in-
SONY crease or decrease the frequency response
Chassis SCC-285D-A, at specific frequencies are described.
A NAANIET NERIZEY w5 iais s Thvur azanalea s i 2116-2
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Get organized with RCA’s new flame-
proof metal resistor kit. 289 of our most
popular resistors in a neat cabinet
designed especially for resistors.

Use RCA flameproof metal resistors to
replace most other types in entertainment

nonmetallic cabinet, single-piece molded
drawers with 60 compartments. Preprinted
labels, mounting feet included. Stackable.

Available now through your RCA Dis-
tributor. For further information, write to
RCA Distributor and Special Products

and industrial TV, and com-
puter, business, factory,
design-lab electronics.

Kit contains 2, 1, and
2 watt resistors from 10
to 820,000 ohms — all
+2% tolerance. Sturdy

*Price is optional with RCA Distributors.
The complete 199125 kit — with cabinet —
is priced below the total price of unit
resistors if they were bought separately.

Division, 2000 Clements
Bridge Road, Deptford, NJ
08096, Attention: Sales
Promotion Services.

Flameproof
Metal Resistors

BOOKS

Editor's note: Periodically Elec-
tronic Servicing & Technology
features books dealing with sub-
jects of interest to our readers.
Please direct inquiries and
orders to the publisher at the ad-
dress given for each book,
rather than to us.

Complete TV Servicing
Handbook, by Walter H.
Buchsbaum; Prentice-Hall; 251
pages; $19.50.

This book shows the reader how
to service any device that hasa TV
screen, including computer CRT
terminals. It is written by an ex-
pert for readers who understand
the basics of electronics.

The book begins with a quick,
reliable way to diagnose most TV
defects by using only the TV
screen and the readily accessible

controls. Then, without getting in-
to complicated mathematics or
theoretical physics, the following
“how-to-do-it” chapters cover
topics such as how TV receivers
and monitors work; how color
television works; color TV picture
tubes; TV tuners and IF circuits;
syne, deflection and high-voltage
circuits; color circuits and audio
and power supply circuits.

More than 120 illustrations and
17 color pictures of actual TV
screen symptoms help explain the
latest information needed to ser-

vice all types of monitors.

Prentice-Hali, Business and Professional
Books Division, Englewood Cliffs, NJ 07632.

Basic Solid-State Electronics,
Volume I, by Van Valenburgh,
Nooger and Neville, Inc.; Hayden
Book Company; $6.95 (set of
volumes 1-5 $33.75 paper and
$27.95 cloth).

This is the first of a 5-volume
course that presents solid-state
electronics in terms of the overall
information management system.
The course begins by explaining
discrete components and discrete

circuits, then examines ICs and
system-level microtechnology.

This series, a course on basic
electronics for beginners, is a re-
vised edition of ‘“Basic
Electronics,” the civilian version of
the U.S. Navy COMMON-CORE
Training Program. More than
100,000 Naval technicians were
trained under this program.

All information on the latest ap-
plications of basic solid-state elec-
tronics is covered in detail.
Features of this revision include
extensive review sections,
numerous illustrations and experi-
ment/applications.

Each volume covers a specific
area of solid-state electronics that
explains the configuration and
management of information sys-
tems. Volume I, #0885, covers In-
formation System Building
Blocks; Volume 2, #0886, Audio
Information Systems; Volume 3,
#0887, Information Transmission;
Volume 4, #0888, Information
Reception; and Volume 5, #0889,

Information Management.
Hayden Book Company, 50 Essex St.,

Rochelle Park, NJ 07662. ESQIW
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DBS: Opening up

the satellite

earth station market

By Elaine Cole, publications editor, Winegard Company

With the unanimous approval of
interim rules for licensing and
operating direct broadcast satellites
(DBS), the Federal Communica-
tions Commission gave official
sanction to a potentially explosive
new technology.

The FCC approved the rules on
June 23, nearly three years after
DBS was first proposed by Comsat’s
Satellite Television Corporation.
Comsat is one of nine companies
whose DBS applications have
already been accepted for filing by
the FCC. The other eight are: RCA
Americom, CBS, U.S. Satellite
Broadcasting Company, Graphic
Scanning Corporation, Video
Satellite Systems, Focus Broadcast
Satellite Company, Western Union
and Direct Broadcast Satellite Cor-
poration.

Direct broadcast satellites have
been heralded by proponents of the
new technology as a way to bring
quality and variety of programming
to rural and non-cabled areas where
TV reception is limited.

DBS programming will be trans-
mitted via a new breed of high-
powered satellites, broadcasting
with some 200W of power per trans-
ponder and tentatively scheduled
for launch in mid to late 1985.

These high-powered satellites will
allow the use of small, relatively in-
expensive dish antennas that can be
stationed on a homeowner’s roof or
aimed out an apartment dweller’s
window.

DBS equipment
The three basic components of a
DBS home system are the dish

Reprinted with permission from Winegard Company.

antenna, the amplifier/downcon-
verter and the indoor tuner.

The parabolic dish antenna (no
more than 2 to 3 feet in diameter),
with feed horn, is mounted on a
roof, facing generally south, or
directly inside a window with a
southern exposure.

DBS
receiving
antenna
Outside
\ electronics
e
 jj -

Affixed at the rear of the antenna
is a small amplifier/downconverter,
which converts the 12GHz signal to
a lower frequency. The signal is then
transmitted through standard coax
cable to an indoor converter, which
completes FM demodulation and
remodulates it for input into the TV
set. (DBS programming can be
viewed on any unused TV channel.)

The set-top indoor converter also
provides for channel selection, op-
tional stereo or second-language
reception, and addressable signal
descrambling.

Inside electronics
(descrambler and

Optional
connection to

Cable channe! selector)
SO0}~ —>

=

i [

stereo receiver

/

Standard
TV set
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“ A DBS receiving system uses a

1-meter dish antenna to receive TV
signals transmitted directly from
satellite.



THE BEST REPAIR

NOREPAIR

B 5T Texama

Sound impossible? It's not. The Teknika 6301 lets - The Teknika 6301 is simply a miracle in a box.
you repair practically any faulty TV tuner in minutes.  « °"’7” It is compact, affordable, fits any decor and turns
And, you can give your customer wireless remote all TV’s, color or black and white into wireless
control to boot. ’ g remote control. The “infrared beam” remote con-

Service centers all across the country have trol system allows you to switch the set on/off,
found hidden profits, time saving advantages and =z} - direct access any 12 preset channels, or scan up/
customer satisfaction with the remarkable 6301. o g down in sequence. It is ruggedly constructed with
Just four external connections and less than 5- aa 100% solid-state components, has a main power
minutes gives your customer the “perfect fix” D mm o shut-off and comes VHF/UHF midband cable ready.
and gets you out the door with as much, or Maybe it's time you joined the revolution. Write,
more profit than the repair or replacement or call Richard Bush on our toll-free number below

of the old TV tuner. for complete information and find out why the best
Its a revolution. Everyone wants one. repair is simply no repair.

~ s Ko

Products Built With Pride, Backed By Integrity & Service

I TEKNIKA

1633 BROADWAY, NEW YORK, NY 10019 / 212-977-8640
NY STATE: 1-800-522-5257 / OUTSIDE NY: 1-800-223-2078
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The basic customer cost for DBS
receiving equipment has been
estimated at $400, although some
proposed systems allow for rental
options.

In establishing interim rules for
the new broadcast technology, the
FCC said that the benefits of
authorizing DBS service outweighed
any negative impact it might have
on current spectrum users Or on
traditional terrestrial broadcast ser-
vices.

Rules remain flexible

Attempting to avoid any regula-
tions that might inhibit the growth
of the fledgling technology, the
FCC commissioners purposely left
the interim rules flexible.

DBS bandwidth set aside by the
commission—500MHz in the 12.2
to 12.7GHz band for downlinks and
500MHz in the 17.3 to 17.8GHz
band for uplinks—hinges on final
approval to be given at RARC ’83
(the Regional Administrative Radio
Conference). RARC 83 will open in
Geneva in July 1983 to allocate fre-
quencies and orbital positions for
DBS satellites in the Western
Hemisphere.

The FCC’s interim rules give DBS
operators a lot of latitude in
deciding what types of services they
will offer.

The commissioners didn’t set any
restrictions on DBS ownership or on
the number of channels an in-
dividual operator can control,
stating that current applicants com-
prise sufficient competition. Also,
no technical standards were im-
posed, except those requiring com-
pliance with international agree-
ments.

DBS operators who come under
the FCC’s definition of a common
carrier or broadcaster will be subject
to appropriate existing FCC regula-
tions. Under the new FCC rules,
licenses will be granted for five
years.

To spur introduction of DBS ser-
vices, the commission will require
applicants to start construction, or
complete construction contracting,
within a year after construction per-
mits are granted. DBS applicants
are also required to start operations
within six years after construction
permits are granted.

The commission stressed that the
interim rules are clearly meant to be
only that; the staff plans to address
DBS in the future (possibly after the

first generation of DBS satellites
have run their course in about seven
years) to adopt permanent rules.

The adoption of the 12GHz band
for DBS means that nearly all ter-
restrial microwave operators cur-
rently using the 12.2 to 12.7GHz
band will have to move to other fre-
quencies. Those operators will be
allowed five years to relocate after a
study of the problem, due
September 1983, is completed by the
FCC’s Office of Science and
Technology.

Some 1800 microwave links cur-
rently exist in the spectrum now
reserved for DBS. Some 50% to
80% could be moved to 18GHz or
higher frequencies, which would call
for all new equipment. Services that
can’t be moved to that bandwidth
will be located in the 12.7 to
13.25GHz band or the 6GHz range.

The impending financial burdens
imposed on the affected terrestial
operators may be eased by
agreements with DBS services.
Comsat’s Satellite Television Cor-
poration has said it will help com-
pensate nonprofit organizations
whose microwave transmissions
must be relocated.

Proposed DBS service
ranges from scrambled
pay-TV signals to
advertising-supported,
unscrambled programs.

Although the vote favoring DBS
was unanimous, several commis-
sioners voiced concern about the
possible adverse effect the new ser-
vices could have on local TV broad-
casting.

Several opponents of the FCC
decision feel that DBS authorization
isn’t in the public interest because it
will undoubtedly steal some of the
audience of local broadcasters.

However, in the report on DBS
prepared by FCC staffers, the
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staff said it didn’t feel that the
commission had to consider those
staff said it didn’t feel that the com-
mission had to consider those objec-
tions in its rule making.

Even though DBS might usurp
some of the local broadcasters’
viewers, the FCC has traditionally
given weight to a new service’s effect
on an existing service only if the new
service results in a “net decrease in
service,” the FCC staff said.

Instead of decreasing service, the
staff said, DBS would spur a “great
expansion” of TV service, providing
programming to outlying areas that
are currently underserved by other
broadcasters.

The type of DBS service proposed
by the nine companies applying for
FCC permits range from scrambled
pay-TV signals to free advertiser-
supported, unscrambled services.
Assuming there are no major
changes in bandwidth allocation at
the Geneva conference next sum-
mer, DBS service could offer close
to 40 channels of programming.
(Most services currently planned call
for a start-up of three operating
channels.)

U.S. Satellite Broadcasting of St.
Paul, MN, is planning a 3-channgl,
free service for its DBS offering.

One channel would offer 24-hour-
a-day “traditional” news, sports,
weather, entertainment and public
affairs. Another around-the-clock
channel would focus on news,
sports and special interest program-
ming. Company officials have
declined to outline the third channel
for competitive reasons.

U.S. Satellite’s service would be
available at no charge to any
customer purchasing receiving
equipment. Programming would be
retransmitted via selected local TV
stations through traditional over-
the-air transmission.

These selected local stations
would become both part owner and
member stations and would also
originate programming services to
be offered throughout the entire
satellite system.

Comsat’s Satellite Television Cor-
poration, based in Washington,
D.C., plans to take a different ap-
proach to DBS.

The company’s 3-channel system
is to be offered nationwide using a
4-satellite system. Subscribers
would receive, via scrambled signal,
advertising-free programming.

The service would include a



24-hour-a-day er.tertainment chan-
nel with two 15-hour-a-day specialty
programming channels. The service
would cost subscribers $16 to $18 a
month.

According to £ company spokes-
man, Comsat is aiming at the nearly
25 million U.S. households, many in
rural areas, where cable TV will
never be offered. The company is
forecasting a lor.g-range goal of 7
to 8 million customers.

A secondary market for Comsat
might be cable companies, who
could rebroadcast DBS program-
ming to their cable viewers.

Yet another approach to DBS
programming, &nd probably the
most innovative, has been dealt a
blow by the adopted interim rules.
CBS, which has been actively sup-
porting the deve.opment of HDTV
(High Definitior. Television), was
unsuccessful in its attempt to get the
FCC to restrict the new DBS fre-
quencies to HDTV transmisisons.

HDTY setback
Although the commissioners’ new
rules allow HDTV DBS broadcasts
as long as they don’t interfere with
conventional transmissions, the

commissioners rejected CBS’ lobby-
ing to dedicate the entire spectrum
to high-definition broadcasts. The
commission also refused CBS’ re-
quest to set aside part of DBS’
12GHz spectrum so that terrestrial
broadcasters could retransmit one
HDTV channel from the CBS
system.

HDTYV technology, still under ex-
perimental development in Japan,
has been championed in the United
States by CBS.

The technology significantly im-
proves the traditional TV signal
quality, utilizing 1125 scanning
lines instead of the current 525 and
using a 5:3 aspect ratio versus the
existing 4:3 ratio. HDTV reception
quality has been favorably com-
pared to the clarity of a color
photograph.

However, because of the ad-
vanced technology inherent in
HDTYV, current TV sets used in the
United States wouldn’t be able to
receive HDTV signals without ad-
dition of a decoder or converter. In
essence, every American who
wanted to view this new
technology would have to buy a
new TV set.

HDTYV also occupies more spec-
trum space than American TV chan-
nels. (You can fit two traditional
channels into the bandwidth re-
quired for one HDTV channel.)

Because CBS’ plans were based
on the FCC reserving the entire
DBS spectrum for HDTV, the
company now is reconsidering its
future in DBS.

DBS in your future

DBS will spawn an estimated
$10-billion to $12-billion market for
receiving equipment (including dish
antennas, decoders and signal con-
version equipment). Manufacturers
and retailers of current 4GH:z
satellite receiving technology feel
that DBS can be a boost to their
market as well.

Once viewers in rural areas and
urban areas not served by cable
receive three satellite-quality signals
from a DBS service, they will be
hungry for the 70-plus channels
they can receive with traditional
satellite receiving equipment.

Dealers should view the emerging
DBS market and other satellite
technologies as new centers of profit

opportunities. MW
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Audio tests w1th

DMMs

By Homer A. Davidson

Many audio measureaments formerly made by
VTVMs now can be made more efficiently and
accurately by digital multimeters.
Recommended procedures are described,

along with other measurements that often are DMMs are fecommended for tasting

not effective. the audio stages in AM/FM/stereo
radio receivers, especially those
meters that have a constant-current
voltage-drop type of diode test.

A large variety of digital mnl- ly, VOMs and VIVMs were used, voltage and current functions,
timeters (DMMs) is available now although the accuracies left much with their improved accuracies.
with the functions needed for to be desired. Audio circuits canbe However, the resistance and ac-
audio amplifier repairs. Previous- tested satisfactorily by DMM dc-  voltage functions of some DMMs

cannot be trusted completely for
all audio measurements.

Dicde problems

The problems with resistance
readings are old ones that came
with the advent of solid-state com-
ponents.

Many different readings. A diode
or transistor junction attempts to
stabilize the forward-bias voltage
across itself. This stabilization
operates by the diode changing its
internal resistance according to
the applied voltage, and the
change in resistance in turn
changes the diode current. The
voltage vs. current relationship is
highly non-linear. Therefore, the
diode resistance (as measured by
an ohmmeter) varies depending
upon:

e which ohmmeter range is select-
ed;

e what dc voltage is applied by the

When the DMM has a voltage-drop diode test, ccnnect the positive-voltage test ohmmeter to the diode;

probﬁ to thhe dio?r? agodsn?nr? _%_he;gggtive—'volﬂgaeMtesht probed.todth? dito1dhe ;:e}thgd& e the amount of ohmmeter cur-

As shown here, e bec a ec series S have a diode tes at Is iden- ]

tified by a diode symbol. A constant dc current is passed through a forward-biased EENIt (often d.etermmed by range

diode, producing a voitage drop that is displayad on the 2vdc range. Reversal of the and \‘lo'ltage), and .

probes applies reverse bias, and a normal diode should have little current flow, © condition of the diode (open,

which activates the meter overiange display. leaky, shorted or normal).
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Obviously, there can be a multi-
tude of readings for each in-
dividual diode, and that situation
can be very confusing, even under
ideal conditions. No specific
resistance can be assigned to any
diede, and this complicates ohm-
meter readings.

In-circuit resistance errors.
When ohmmeter measurements
are made on resistors in typical
circuits, the partial conduction of
transistor junctions and diodes
(from the ohmmeter dc voltages)
can produce huge errors. The
percentage of error varies with
polarity of the test probes, the
range used and the resistance
values being measured, so the ac-
curacy cannot be improved by ap-
plving a correction formula,

Many of today’s DMMs attempt
to solve the diode-conduction prob-
lems by including two ohmmeter
functions. One usually is called
high power because it has higher dc
voltages that produce conduction
through transistor junctions and
diodes. The other chmmeter func-
tion is labeled low power because
the maximum dc voltage between
the probes is maintained below the
voltage that causes diode conduc-
tion. With lower-power operation,
the probe voltage should not ex-
ceed about 0.2V for any reading
not activating the overrange.
High-power mode should be used
when the forward-bias conduction
of a diode is being measured.

When the ohmmeter is operated to
test circuit resistances (and diode
conduction would give erroneous
readings), low-power ohms mode
should be selected.

The errors caused by diode con-
duction can be illustrated by mak-
ing each resistance reading twice,
once with high-power and again
with low-power mode. Any signifi-
cant difference between the two
tests is produced by diode or tran-
sistor conduction.

Unfortunately, the use of high-
power and low-power ohmmeter

HOLIDAY
INTER-TEG
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TRIPLER

i
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§11.99
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modes does not solve all problems.
Conduction in the high-power
mode is not sufficient for accurate
analysis of diode conditions when
the circuit also has low-value
resistors. Also, some DMMs have
too high a voltage in the low-power
mode, so excessive conduction can
occur with germanium transistors
and diodes.

Diode and resistor tests
A few DMMs solve the diode-
conduction problems more satis-
factorily. First, all ohmmeter
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ranges are the low-power type that
minimizes errors due to diode-
conduction.

For solid-state tests, a 1-range
test is provided. This one range
checks all single diodes. A
regulated constant dc current
(1ImA to 5mA, according to model)
of forward-bias polarity is forced
through any normal diode that is
being checked. The current pro-
duces a characteristic voltage
drop: a different voltage for dif-
ferent types of diode. This voltage

drop is measured by the DMM'’s
2Vdc range and displayed on the
digital readout.

Dependable diode-forward-con-
duction readings can be made by
all DMM models, regardless of
brand, that have a voltage-drop
test. Of course, a model that ap-
plies 1mA of dc current to a diode
junction will show a slightly lower
reading than another that has
5mA, but the differences probably
will be less than 0.05V. Therefore,
the voltage-drop test will give one

To test an NPN power transistor by the voltage-drop method, connect the positive-
voltage test probe to the transistor base, then connect the negative-voltage test
probe to the transistor emitter. A normal silicon transistor should show a readout be-

tween 0.65V to 0.80V.

g e ————

[ 855

j

The second step for tasting an NPN power transistor is to leave the positive test
probe at the transistor base while connacting the negative probe to the transistor
collector. This forward-bias reading and the on2 in the first step should be approx-

imately the same.
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reading (not dozens) for each in-
dividual transistor junction or
diode.

Precise readings cannot be fore-
cast for all diodes because of
several variables. Of course,
silicon junctions will produce about
double the voltage of germanium.
This is helpful because the
characteristic voltage will dif-
ferentiate silicon devices from ger-
manium devices. High-power tran-
sistors usually have a lower
voltage drop than low-power ones
have. Other unpredictable
readings probably are caused by
differences in manufacturing tech-
niques or variations of impurities
in the silicon.

With the Beckman meter I use,
small germanium transistors have
B/E and B/C junctions that
measure about 0.30V to 0.33V,
while germanium power tran-
sistors have readouts between
0.165V and 0.207V. Many small
silicon transistors check about
0.70V to 0.75V per junction.
Silicon power transistors usually
check lower. Several top-hat-type
60Hz supply diodes tested in the
0.63V to 0.65V range, but low-
voltage-bridge diodes checked
lower (in the 0.57V to 0.59V
range).

Zener diodes can be tested for
forward-bias operation. A zener
showing normal forward-bias
voltage drop without excessive
reverse-bias leakage usually has
proper zener operation. Always be
prepared, of course, for intermit-
tent or heat-triggered defects.

Experience in testing many
transistor junctions and diodes by
the voltage-drop method will show
you rapidly the range of readings
for the various kinds of junctions.

Remember also that these tests
cannot measure switching times.
Therefore, this method can not
identify which diodes are suitable
for horizontal-blanking circuits or
rectification of horizontal pulses.

Testing transistors
Use the following steps when
testing transistor junctions and
diodes by the voltage-drop
method.
¢ Place the positive-voltage meter
probe against the diode anode
(or base of an NPN transistor
and the negative-voltage- probe
against the diode cathode (or the
NPN transistor emitter). Take



nect the test probes between
collector and emitter. Notice the
readout, then reverse the test
probes and look at the readout.
Both tests should show over-
range (a few high-power ger-
manium types might show a
| reading with one polarity —this
probably is normal). If both
polarities show a low readout,
_ the transistor has a collector-to-

emitter short.
: ® Any lower-than-normal readings
s during the preceding tests indi-
cate a leaky or shorted junction.
A~ [ e To test PNP transistors, re-
Yy ' verse the test-probe polarities.
~%% For example, the negative-
voltage probe connects to the

- ”
— base, with the positive-voltage
~— probe alternated between emit-

Q} ter and collector. When that is

done, the PNP and NPN read-
ings can be evaluated by the

¥

Silicon power transistors should not produce a cond ictive reading regardless of the
polarity of the meter probes with respect to collector and emitter. Some large ger-
manium transistors might show some conduction with one polarity. However, wher:
& low reading (as shown) is obtained with both polarities, the transistor has &
collector-to-emitter short.

the reading.

e If the device is an NPN transis-

probe to the collector. Evaluate
the reading.
o [f the device is a transistor, con-

same standards.

¢ Excessive leakage can be identi-
fied by testing the forward-bias
conduction and then reversing
the test probes to give a leakage
check. However, a leakage re-
sistance below about 400Q is
needed to bring the reading out

tor, transfer the negative test
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Figure 1 These voltage readings in a Montgomery Ward's fape player proved transistor
Q102 had collector-to-emitter leakage.

of overrange, so some diodes or

transistors might require re-

moval from the circuit for con-
ventional ohmmeter reverse-
bias leakage tests.

¢ Darlington transistors (an emit-
ter follower connected internal-
ly to a second transistor) can be
identified by the higher base/
emitter voltage. For example,
one Darlington tested 1.19V be-
tween base and emitter, while
the B/C junction measured
0.69V.

In summary, the voltage-drop
type of transistor-junction and
diode test can reveal which lead is
the base; opens between base and
collector or emitter; whether the
diode or transistor is germanium
or silicon; shorts or excessive leak-
ages across the junctions; all large
unbalances between B/E and B/C;
and if a transistor is a Darlington
or not.

Most of these tests can be per-
formed in-circuit. A paralleling
resistance must be 5009 or less to
reduce a junction or diode reading
significantly. And leakages below
100Q are required before the tests
become questionable. Rapid and
accurate conduction tests can be
made on bridge-rectifier circuits,
for example.

Problems of interpretation arise
occasionally in circuits that con-
nect several transistors together
in direct-coupled mode. But these
cases are rare. The voltage-drop
method is relatively free from
complications.

Power supply testing

Leaky or shorted power-supply
diodes are a common ecause of
blown fuses or tripped circuit
breakers. Two diodes are used in
transformer-type full-wave rec-
tification, while four are necessary
for any bridge circuit (whether or
not a power transformer is used).
These open or shorted diodes can
be tested easily in-circuit by the
voltage-drop diode measurement.

First, you must know which
meter probe is positive during
these tests. If there is any doubt,
measure the dc voltage between
the two probes by using a second
meter on its low dc-voltage range.

AAA—— B+

OuTPUT

—

Montgomery Ward
cassette machine

The radio function of a

Ward’s model 3989 played norm-

AUDIO  ally, but no sound eould be

heard from the cassette

player. Both radio and

cassette use the same main ampli-

fier, so it was obvious that the

defect was located on the cassette

pre-amplifier part of the circuit
board.

With the DMM switched for
diode tests, the probes were ap-
plied to the leads of Q102 and
Q103, and a high leakage was
found between emitter and collec-
tor of Q102. Accurate voltage
measurements with the DMM dec-
voltage ranges verified the
diagnosis (Figure 1), because the
emitter had zero volts and the col-
lector only slightly higher. The
Q102 base also measured zero be-
cause its dec voltage came from the
Q103 emitter, but Q103 was cut off
because the Q102 short reduced
the Q103 base voltage to almost
Z€ero.

If the Q102 base had received its
de forward bias through a resistor
from a B+ source, the base would
have measured only slightly lower
than usual (perhaps +0.60V rather
than +0.67V).

Quicker tests of ICs
Removal of integrated circuits is
difficult if damage to the IC and
the circuit board is to be avoided.
Also, considerable time is required
for IC replacement. Therefore,

ALUEngo - TO LEFT
| i A speaker
VOLUME 470uF
CONTROL — g

et 1102
POWER
I AMPLIFIERS
VDLUNE 1+ = " om
ERAEE 2
CONTROL 0.1uF / TO RIGHT
1u ——

RIGHT 73V * SPEAKER
. 470uF

AUDIO 0V]

C170 &= 220uF
T T

LEAKY

=

Figure 2 The dual-channel pawer-amplifier IC was not defective in a Seundesign
machine, but the loss of all volume was caused by a leaky C17C capacitor.
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tains both stereo power-output
stages. The dec-voltage tests lo-
cated zero voltage at pin 2, but the
schematic called for +7.3V. Either
the IC or C170 must be shorted.
C170 was easier to remove, and it
was found to have a low-resistance
short (Figure 2). Replacement of
C170 restored normal volume in
both channels. Replacement of
IC102 because of suspicion would
have been costly and futile.

92 SHORTED
It
I

A/‘
)
10004F

R67
AR
100Q
+5.5V
[+0.5V]

R63
5600

+9V OUTPUT

3
[+9V] SPEAKER
16

1 JE S

1

=9

Panasonic without sound

The only sound from a model
RQ-483S Panasonic radio/cassette
machine was a click when power
was applied. Scope waveforms
proved sound was coming to the
IC-M5115P power-output inte-
grated circuit, but no audio was
coming out of it.

The dc-voltage tests at the #1
and #16 pins that drive the speaker
were normal, so the IC was re-
placed, but the machine remained

I\

R68 & 0.47Q

Figure 3 A shorted decoupling capacitor (C92) in a Panasonic left some dc voltages
unchanged while if eliminated all sound at the speaker.

tests should be made to prove the
IC is actually defective, and not in-
active because of a bad component
or wrong voltage connected to it.
Before any IC is replaced, you
should perform accurate voltage

and resistance tests of each pin,
plus making scope checks for input
and output-signal waveforms.
Both audio channels were dead
in a Scundesign model 2200. As is
often the case, one IC (IC102) con-

silent. Either the new IC was de-
fective or excessive heat from the
installation might have ruined it.
When the dec voltages were
measured at each pin (Figure 3),
pins 3 and 4 had only about 0.5V
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+25V +25V
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LEAKY NPN
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€206 FUSE
*ﬂ N
47uF

+25Y

—26V

Figure 4 Transistor Q208 probably failed first, with the resulting overload ruining Q212

and three bias resistors in one Pilot radio.

instead of +5.5V as specified.
Ohmmeter readings showed less
than 202 from pin to ground.
Evidently the [C or C92 was
shorted, but the IC had been re-
placed, so C92 was removed for
testing externally, where it was
found to have excessive leakage.
After it was replaced, the audio
stage performed correctly.

Distortion in a Pilot

Most cases of distortion in audio
amplifiers originate in the output
stages. Check first for leaky or
open output transistors when ex-
cessive distortion is heard at low
volume. If only one of the output
pair is bad, it is advisable to
replace both. Also, check all low-
resistance bias and limiting
resistors (at the hases or emitters
usually). Disconnect one end of
each suspect before measuring the
resistance.

A Pilot model 1500 deluxe AM/
FM/stereo had low-volume distor-
tion in the right stereo channel.
When tested by the voltage-drop
method, driver transistor Q208
and output transistor Q212 were
leaky (Figure 4), while Q214 out-
put transistor had not been dam-
aged. (It is likely that Q208 failed
first, whick then overloaded Q212
and Q214 before the fuse blew.)

After Q208 and Q212 were re-
moved, all resistors of the output
stage were measured. R220 and
R224 were out of tolerance from
the previous overload. R226 was
checked, but it had not been dam-
aged. Normal volume and mini-
mum distortion were obtained fol-

SHORTED
AUDIO

AUDIO TO
SPEAKER

lowing replacement of two resis-
tors and two transistors.

Distortion in a Soundesign
A small amount of distortion
was the complaint against a
Soundesign model 4485 AM/FM/
stereo radio. Of course, it is often
much more difficult to locate such
a moderate distortion. Check First
&ll transistors and resistors in the
driver and output
stages. And don’t
overlook the bias dicdes.
In this case, the preliminary
tests found nothing wrong unfil
bias diodes D12 and DI3 were
tested by the DMM diode function.
Diode D12 tested shorted, which
applied an incorrect bias to @22,
This problem is called crossover
distortion because it affects the
point where Q20 and Q22 stop and
start conduction during each cycle
(Figure 5). Borderline symptoms
can be located much more easily if
the wvoltages, signals and com-
ponents of the bad charnel are
compared against those of the
good channel.

Signal tracing
Audio signal tracing usually is
accomplished by scoping the
stages. However, the sensitive ac-
voltage ranges of most DMMs
allow faster signal tracing with
much better accuracy.

Q22

FROM
Q18

R339 < 68

R338

R337 & 1809

'}___, TG
SPEAKEF

+25V

Figure 5 The bias offset between two complementary power output transistors is
very critical if distortion is to be minimized. A shorted D12 bias diode in a
Soundesign stereo radio produced a moderate amount of crossover disiortion at

lower volume levels.
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+33V

Q209

Figure 6 The base/to-emitter bias of a Q209 NPN output
transistor should equal the B/E bias of a Q211 PNP out-
put transistor. Also, dc voltage at the output emitter
resistors should be about half of the supply voltage.
Always check resistancas of the emitter resistors after

any overload.

+17.35V

+16.7V

10mV. Relative indications are
possible down to about 2mV.

BIAS Although transistorized pre-
+0.65V 0.68Q amplif_ers might have lower levels,
€219 all othelrh normal siagesuf?hould

ave more than sufficient

+16.6V __J}_>SP.ETP(‘)KER signal strength to be

470uF measured by a DMM.

BIAS 0.68Q There are two limitations.
0.65V Digital meters are not practical
' unless the signal being measured
+16.5V has a constant amplitude. There-

+15.85V fore, an audio oscillator should be

Q211

If the most-sensitive DMM ac-
voltage range is 2V (actually,
1.999Vac), a DMM will measure ac
signals accurately down to about

used for the signal source as the
DMM -races the levels down stage
by stage. Feed the same signal into
each stereo channel, and the good
channe! can be the standard for
the bad channel.

The other possible problem is ac
frequercy response. Many digital
multimeters have flat response on-
ly to 400Hz or 500Hz. Also, the
frequency response often is wildly
different for various acV ranges.

i cadsgaadasaaaaadoadaaandands
ECG * REN « GE - SK

SPECIAL {Min. 5 pcs. each)

Call Toll-Free 800-526-4928

COD ORDERS WELCOME (Min. order $25)
CALL OR WRITE FOR OUR 1982 PRICE LIST

DIGITRON ELECTRONIC

110 Hillside Avenue, Springfield, N.J. 07081
201-379-9016 201-379-9019

ECG IS A TRADE MARK OF PHILIPS ECG.
DIGITRON IS NOT ASSOCIATED 1IN ANY WAY WITH PHILIPS ECG.
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2SC867A.... 2.95 AN214Q..... 1.50 §
25C1034.... 5.95 STK439...... 7.25 ——
25C1114.... 3.45 UPC1181H... 1.95 7
2SC1308K... 2.25 UPC1182H... 1.95

If you do many frequency-re-
sponse measurements, it is ad-
visable to obtain a DMM