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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.

December 1982 Electronic Servicing & Technology 5
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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-
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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

HIGH VOLTAGE
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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INTERNATIONAL TRANSISTORS
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90¢

NEW JERSEY:
201-688-0300

NATIONWIDE:
800-526-4958

UVF-300

INIERIEC
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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
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47uF
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—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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Circle (15) on Reply Card

u‘&;‘s
)

2
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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 that is flat
over the 20Hz to 20kHz audio
range. There are a few, but not
many. If you are interested only in
gain, then use a low frequency
such as 400Hz for signal-tracing
tests.

Comments

Figure 4 shows several critical
voltages of typical audio-output
stages that should be tested care-
fully during each repair.

Complementary output stages
that operate from a single power
supply typically have about half
the supply voltage at the signal
output (C219 here). With the gain
reduced to give weak volume, the
base-to-emitter forward biases of
the two complementary transis-
tors should be almost identical (ex-
cept, of course, one will have
negative and the other positive
bias).

The first measurements made
during each troubleshooting ses-
sion should include these voltages
plus all bias resistors and diodes of
the output stage.
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Why pay their high prices?? DER EXTR
CHECK TH’S’ SOL . Easy—to—tOperate Control Center is
H ompac
IDENTICAL REPLACEMENT FOR ECG® a g Deso?dering Vacuum Operates on
(Rinmls e Toaely . (Slzz?rcf;;;d Heat and Vacuum are i
ECG® YOUR ECG® YOUR 5 ® ‘ E the Same Handpiece Tip "
Type No. PRICE Type No. PRICE " @ * Easily Releases
128A.......... 28 500A......... 8.95 £ © = s Components from
152 o wmmacramara .60 523.......... 10.75 ¥ e pRlnE SEd PE
1153 riggnimen = .65 526A......... 10.95 z * Superior Technical
165 ........... 2.25 H|D|V-1z ..... g;g A Manuat
238k iz 4 wnpns 2.25 HIDIV-3®..... . s
. Y A LS _CONTAINED

BEFORE: Pad and Eyelet are missing.

pe— W"“
——F

i

- J

@ A. P.E. AFTER REPAIR with SRS-050 Kit, the Pad
and Eyelet have been neatly replaced.

‘ Automated Production Equipment Corp.

142 Peconic Ave . Medford. N.Y. 11763 (516) 654-1197 TWX: 510-228-2120

Circle (16) on Reply Card
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READERS’
EXCHANGE

Needed: Schematics and/or operator’s manuals for
B&K model 1070 Dyna-sweep circuit analyzer. Roy
L. Marcum Jr., 2132 Eleanor, Springfield, IL 62702,
1-217-544-4187.

Needed: The following “recently out-of-print” Sams
books at reasonable prices: 23800, Small Engine
Maintenance and Repair; 21148, ABCs of Calculus;
and 20784, Collected Basic Circuits. Shannon O.
Sellers, 7308 Franklin Drive, Rock Creek, Bessemer,
AL 35023.

Needed: New or good used flyback transformer,
part #AM-WM-20, for Crown color television, model
13 CX-1. Joe Kurata, 377 Santa Ana Ave., San
Francisco, CA 94127.

Needed: Calibration information on a model 209 A
Hickok VTVM. Willing to pay copy costs and ship-
ping, or will buy manual if necessary. Howard
Adams, 209 W. Shadywood Drive, Midwest City, OK
73110.

Needed: Replacement record-playback (one or two)
heads for a Realistic TR-101 reversing reel-to-reel
recorder, catalog #14-901. Could use hubs if they are
available. Any help would be appreciated. Don
Graham, 125 Cedar Hill Road, Baltimore, MD
21225.

Needed: Sencore TF 54 pocket Cricket, reasonable.
Instruction manual and schematic. State price and
condition. I. Anchia, 615S. Louise St., Glendale, CA
91205.

Needed: TEK/HP/GR test equipment catalogs;
TEK 3L5 p/i. Send SASE for electronic list. J. Allen
Call, 1876 E. 2990 South, Salt Lake City, UT 84106.

Needed: EMC model 802 signal tracer/generator,
Heath model 1G-5237 FM generator and B&K
model 1640 regulated power supply or similar
models. Caswell Davis Jr., 601 Delmar, Apt. 2, San
Antonio, TX 78210.

Needed: Schematic and part list for model 20585
Lemart stereo multiplex receiver with 8-track car-
tridge player, or information on where to get same.
Dawvid Hurlbert, 438 Koster St., Wallington, NJ
07057.

Needed: Picture tube #13VAMP22 for 13JC10
model Zenith color portable, tuner control module

30 Electronic Servicing & Technology December 1982

for Zenith model 17GC45 color portable and remote
control (transmitter and receiver) for Heathkit
GR-2001 color television, GRA-2001-6. Call James
L. Young, 1-2138-,20-9832, Long Beach, CA.

Needed: Schematic and part list for any of the
following metal detectors: Garrett “Coinhunter”
BLF/TR featherweight, D-tex “Coin King” CK30, or
Whites Coinmaster 5000D GEB. Will buy or copy
and return. G. Leediker, 1705 Althea Drive,
Houston, TX 77018.

Needed: Used service monitor, signal generator for
2-way FM radios and Bird wattmeters. Robert
Haley, Route 3, Box 378K, Longview, TX 75603,
1-214-643-2236.

Needed: RF probe, leads and manual for a Sylvania
polymeter, model 221-Z; manual for RCA TV sweep
generator, model WR-59-A; and a manual for a
Tektronics 555 oscilloscope. Ken Miller, 10027
Calvin St., Pittsburgh, PA 15235.

Needed: Will pay $500 for RCA color television,
model CT-100 (CTC-2) from 1954. Also need 15GP22
kines. Jeff Lendaro, c¢/o Morris TV, 1 Padanaram
Road, Danbury, CT 06810.

Needed: Sencore VA48, B&K 520B, schematics for
Funai F-067, Dynaco A-431 and Philmore FS-1.
Fred Washington, 4004 Prospect, Kansas City, MO
64130.

Needed: Schematic for Panasonic recorder, model
RS-760S. Tom Hamilton Audio, 24,09 Gates Ave.,
Redondo Beach, CA 90278, 1-213-371-598}.

Needed: Quasar flyback transformer
#24P65171A49. Bedford TV, 662 Broadway, Bed-
ford, OH 44146.

Needed: Operating manual or copy of Sony TC 580;
advise charges. George Bleeker, 271 Emporia, San
Antonio, TX 78209.

Needed: Schematic for Toshiba car radio, model
7CN-15T, 12V, 7 transistor. Also parts list if possi-
ble. Louis A. Loos, 1112 N. Lafayette, Bremerton,
WA 98312.

Needed: Sams Photofacts from 1473 and newer;,
Sams MHF series; back issues of ES&T and ETD
for the last 10 years. Rich Clark, Route 1, Belmond,
IA 50421, 1-515-444-3171 after 6 p.m.

Needed: Reward of $50 will be paid for the first
schematic or service manual on a Craig CCTV
camera, model 6107. Joe Wagner, Mid-Co TV
Systems, 646 Mendelssohn Ave. North, Minneapolis,
MN 55427, 1-612-544-3375.

Needed: Sencore VA48 in first-class condition with
all cables and manual; will pay to $700. M.E. Baker
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When this Profax pull-out section is rermoved from the
magazine and horizontally aligned with the other RCA
schematic, the entire chassis circuitry of the color

unit may be viewed.
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This schematic is for the use of qualified
technicians only. This instrument contains no
user-serviceable parts.
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When this Profax puil-out section is removed from the
magazine and horizontally aligned with the other RCA
schematic, the entire chassis circuitry of the color
unit may be viewed.
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Manufacturers’l'
schematics

Schematic No.

NAP
B&W TV model MQAO14GY ..........................2006
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NOTES:

I. ALL CAPACITORS ARE IN MFD, 30V UNLESS OTHERWISE SPECIFIED.

2_ALL RESISTORS ARE 174 WATT, 5% UNLESS OTHERWISE BPECIFIEQ.

3.VOLTAGES TAKEN WITH SPEAKER CONNECTED.

4.MAINTAIN LINE VOLTAGE AT I120VAC, 60Mz.

B.ALL VOLTAGES TAKEN UNDER NO SIGNAL CONDITIONS, WITH SELECTOR SWITCH
ON RADIO AND AM/FM SWITCH SET TO THE APPROPRIATE POSITION.

6. VOLUME CONTROL MUST BE SET AT MINIMUM

This schematic is for the use of quailfied
techniclans only. This instrument contains no
user-serviceable parts. Reprinted courtesy of NAP

Copyright 1982, Electronic Servicing & Techn
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Sr., 1200 78th St., Newport News, VA 23605,
1-804-826-539/.

Needed: Sencore VA-48, SC-61, PR-47, DMV-56A,
SG-165 and/or DMV-37. Rod Wells, 4528 N. Dearing
St., Fresno, CA 93726, 1-209-291-5071.

For sale: Oldie Sams from 275 to 675 and antique
RCA television, model 630TS. Mike’s Repair Ser-
vice, P.O. Box 217, Aberdeen Proving Ground, MD
21005, 1-801-272-498/, after 6 p.m.

For sale: Heath IM-2215 DMM, new and complete,
$100. George Lazoryszak, George’s TV, 4422 N.
Chadwick St., Philadelphia, PA 19140.

For sale: National Radio Institute Discovery Lab,
assembled, $65; Conar frequency counter, model
202, $30. Shipping prepaid. William Shevtchuk, 1
Lois Ave., Clifton, NJ 07014, 1-201-}71-83798.

For sale: “TV Field & Bench Service Handbook,”
“Solid-state Servicing Guide,” “Servicing Transistor
Equipment” and “Study Guide for CET Exams,”
$3.50 each, post paid. P. Valer, 428 W. Roosevelt
Blvd., Philadelphia, PA 19120.

For sale: ET/D and predecessors back to 1954. Also

Tekfax from same years. Russell Scarpelli, 5727 W.
Becker Lane, Glendale, AZ 85304.

For sale: Sams Photofact folders 1 to 1000, good
condition, 99% complete, many never used, original
file cabinets; $1500, FOB, Norwalk, CT. David
McKnaght, A-OK TV & Audio, 520 West Ave., Nor-
walk, CT 06850, 1-203-8,7-3676 or 1-203-8,7-925)
afier 5 p.m.

For sale: B&K Precision model 1077-B TV analyst,
ser. #18-06009, new in original carton, never been
used, $290; Sears-Penske automotive analyzer,
model 244-21033, made in USA, like new, all test
leads with ‘unit, $40; Sears-Penske timing light,
model 244-2115, like new, $22.50. Instruction books
with all three units. Will sell separately or together.
Cashier’s check or money order, will ship UPS.
James K. Sattgast, Wholesale Service Co., P.O. Box
308, Mar-Ken Acres, Warrenton, MO 63383.

For sale: Tube tester, $75; alignment generator,
$35; Pix tube tester/restorer, $190. WSEP, 318
S.K., Sparta, WI 5,656, 1-608-269-2392.

For Sale: RCA RF signal generator, type WR-50B,
$50; RCA dc constant voltage power supply, type
WP-704B, $30; RCA master color-bar generator,

IN OUR
CONTINUING EFFORTS
TO SERVE YOU...

From time to time, Intertec Publishing Corp.
makes its subscriber lists available to carefully
screened companies or organizations whose prod-
ucts, services, or information may be of interest to
you. In every case, list users must submit their
promotional material for approval. They may use
the list only once.

No information other than name and address is
ever divulged, although names may be selected by
segments to which the particular offer might ap-
peal.

We are confident that the majority of our readers
appreciate this controlled use of mailing lists. A
few people may prefer their names not be used.

If you wish to have your name removed from any
lists that we make available to others, please send
your request, together with your mailing address
label to:

Direct Mall Mgr.

Intertec Publishing Corp.
P.O. Box 12901

Overland Park, KS 66212

FINALLY. COMPUTERS AS A
NEW TOOL FOR T.V. REPAIR.

Primefax puts computer-assisted repair capability in your shop today.

Primefax drastically reduces the accurately. You have more satisfied
number of sets requiring extensive  customers, and your profits are
trouble-shooting procedures. increased substantially.
Through the use of today's tech-
nology. Primefax maintains—in a
central computer—a database of
problem-solving solutions for
television set malfunctions
Primefax is a compilation of the
most current, applicable technical  The more Primefax is used, the
information acquired from hun- more profit you realize.

Reduced call backs ® faster turn-
around e reduced chance of
repeated failure ® more thorough
service and complete repair at
reasonable cost.

dreds of valuable sources - and Al Us OR WRITE. No matter how
updated datly. you compute it, Primefax means
With a Primefax Computer Terminal  profit for you. It's worth looking

installed in your shop, you can do  into.
your job more quickly and more

In Texas. call (512) 344-5999 @ Out of Texas, call 800-531-5953

PrimeLaz

4825 Fredericksburg Road e San Antonio. Texas 78229

Circle (27) on Reply Card
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type 515A, $125. William Shevtchuk, 1 Lois Ave.,
Clifion, NJ 07014, 1-201-471-3798.

For sale: Sears 15-inch color portable chassis,
model 528-4064-302. In perfect condition, with
cabinet, less CRT. Make an offer. Also a Heathkit
1G5257 post-mark/sweep generator, new, $175.
Ron’s TV & Stereo, Box 365, Highland, KS 66035,
1-918-442-5580.

For Sale: Old Sams from #275 to #765, plus some
scattered older ones; best reasonable offer. Also old
RCA TV, model 630TS (KCS 20A); best offer. Mike
Danish, P.O. Box 217, Aberdeen Proving Ground,
MD 21005, 1-801-272-4,984 (after 6 p.m.).

For sale: Sencore PS163 dual-trace scope in ex-
cellent condition, $550; 3-month-old Sencore FC61
1GHz frequency counter, $650. Both have complete
manuals and leads included: $1100 for the pair or
make an offer. Hefner Electronics, 111 E. Broad-
way, Coleridge, NE 68727, 1-4,02-283-4333.

For sale: Hewlett Packard model 202A low-
frequency function generator, $65; approved Elec-
tronic Instruments Corp. A-460 TV field strength
meter, $25; CRTs for Tektronix scopes 535, 515A,
RM15, 310 series, $25. T'll pay all shipping costs.
Frederick Jones, 407 Morningbird Court, Niceville,
FL 32578.

For sale: Fully equipped service shop and service
van. Includes state-of-the-art Sencore equipment,
tools, racks, parts, literature and more. For list,
send SASE. Mike Adams, Able TV & Electronics,
Route 4, Box 764, Panama City, F'IL 32405.

For sale: Conar Oscilloscope (Capitol Radio
Engineering Institute), DC-5MHz, single trace, trig-
gered for general purpose use. Instrument is brand
new with instructions and original box. Asking $150
or best offer. Might consider a trade for a good
curve tracer or CRT checker or rejuvenator.
Postage paid. Edward E. Ramsey, 816 N.E. 79th
Ave., Portland, OR 972183, 1-503-254-015}.

For sale: To be sold as entire lot only, to the best of-
fer over $995: 50 new RCA and Zenith modules, 650
new Westinghouse tubes, used B&K CRT checker,
B&K CRT restorer, B&K tube checker, Sencore
13-channel color generator and new FSR meter.
Economy TV, 158 South Anacapa, #D, Ventura, CA
93001, 1-805-653-7440.

For Sale: Sencore VA48 video analyzer, $800; B&K
467 CRT restorer/analyzer, $250; B&K 747B GM
tube tester, $200; or all three for $1150 (if purchased
new, $2340). All in mint condition, includes manuals
and accessories. Leo Mosby, 3823 David Lane,
Brighton, IL 62012.

For sale: Hundreds of tubes, 80% off and more,

40 Electronic Servicing & Technology December 1982

some antiques: Tab books; Tekfax #106, 107, 109,
110, 111, 118; 125 Sams from #70 to 1600. $50 plus
shipping. Kay TV, 644 Lincoln Ave., Maywood, NJ
07607.

For sale: B&K 1077B, $450; B&K 1472C dual-trace
oscilloscope, $550; Sencore SG165 AM-FM MX
analyst, $500. Al Dolgins, 1905 N. Woodley St., Arl-
ngton, VA 22207, 1-708-524-2493.

For sale: Fordham radio BP DVM-532 3%-digit
autoranging multimeter, not used, still in original
carton, $59.95 new or make an offer. Gerald L.
McKouen, 534 Pacific Ave., Lansing, MI 48910,
1-517-872-2479 after 5 p.m.

For sale: EICO scope, 460-S, new, still in box, with
probes, $200. Also have 800 tubes and 700 Sams;
make an offer. Pete Soroka, 6323 Jack St.,
Finleywnlle, PA 15332.

For sale: Riders radio manuals, volumes 1-14 com-
plete. Also volumes 8, 13 and 14. Best offer. Barry
Evans, 5028 Downey Ave., Independence, MO 64055.

For sale: New Heathkit #4540 oscilloscope Kit,
$185; Heathkit cap checker, IT-28, $65; Heathkit
RF signal generator, 1G-102, $65. All have manuals
and leads. Richard L. Bednarcik, 28 Steele Ave., Lin-
coln Park, NJ 07035, 1-201-694-687), in evenings.

For sale: B&K 415 sweep marker generator, ex-
cellent condition, $200; Sencore Little Henry
multimeter, $50. Larry Poffen, Route 5, Box 282,
Broken Arrow, OK 7,012, 1-918-455-1041.

For sale: Sams Photofact folders 1-100; very good
condition, 99% complete, many never used, original
file cabinets; $1200 FOB, Norwalk, Ct. David
McKnight, A-OK TV & Audio, 520 West Ave., Nor-
walk, Ct 06850, 1-203-847-3676, 8,7-925) after 5 p.m.

For sale: Heathkit sweep generator/post market,
model 1G-57A, $100; EICO CRT tester and re-
juvenator, model 663, $75; Conar oscillocope, (tube
type), recurrent sweep, model 250, $60. Schematics,
cables and manuals included. Henry H. Perry, 37
Grand View Ave., Lynn, MA 01904, 1-617-595-2855.

For sale: Heathkit ignition analyzer, CO-1015, com-
plete with 12V inverter, $105; Heathkit veec-
torscope/color generator, 10-4101, $75; Sencore
VA-48 TV-MATV, VTR video analyzer, new condi-
tion, first $950. Richard Sanderford, 64,00 Andy
Driwve, Raleigh, NC 27610, 1-919-884-3504.

Readers’ Exchange items are listed for free, but
may contain only three items. “For sale” items must
consist of used equipment, parts, etc., owned by in-
dividuals and not new items for sale by companies or
manufacturers. If you can help with a request,
please write directly to the reader, not to ES&T.

asiy..



SWD-1 U EO CONVERTER

. TM
FOR CABLE TV S t
The SWD-1 Video Converter is uti- w1 ' O am .
lized on cable TV systems to re-

move the KHz's signal from a

distorted video (channel 3 in/ = ~
out} and also pass thru the El t ll
normal undistorted/detected ec ronlca

F audio signal. Rocker switch

baesautLESILERISESE Bam:bi Electronic Video Switch ...

~ dis-ortion from the video or pass all other chan- N A o
nels normally. Simple to assemble—less than 30 makes SWltChlng Of your VCR/VTR:
minutes. Pre-tuned. Input/output Channel 3. Impedance

o IO, Pay TV Decoders, Cable TV, Video -
SWD-1 Video Converter Kit .. Xl Discs, Video Games, Closed Circuit 'fﬁ

wn Accissomis TV, Antennae and Microcomputer as
SIMPLE SIMON VIDEO STABILIZER easy as pushing buttons.

Simpie Simon Video Stabilizer,
Model VS-125. eliminates the ver-
= tical roil and jitter from “copy guard’
' ’b 2 video tapes when playing through
large screen projectors of on an-
other VTR. Simple to use. just adjust
the lock control for a stable picture. Once the control is set, the tape Now vou can eliminate ... the drudgery of disconnecting and

will play all the way thrcugh without further adjustments. Includes : " - ; 5
12V power supply reconecting your video equipment each time you use it ...
VS-125 Video Stabi izer, wired .. .. ... ... . $54.95 the tangled mess of cables which are impossible to trace
out ...10t being able to use more than one function

SIMPLE SIMON VIDEO SWITCHING BOX | 44 time.

direct:ng the inputs to any or all of the three cutputs.

The Affordable Video Bamb lets you enjoy using your video equipment the
Control Center way it should be ... electronically and on line at the
Excellent in isolation and no loss push »of a button.
o routing systemn. Simple Simons VSB-
300 Video Switcling Box enables Od
you to bring a variety of video components. M al . $ I !995
together for easy viewing/dubhing. Also you gain the ability to record BEVS-1  wired

one channel while viewing another. Unit includes two F-type quick
connector ended cables,
VSB-300 Video Switching Box, wired

.$19.95

e~ 290 9006

A SR )
@

@

YEFED

335353:::‘ Bambi's front panel was designed with the Check the quality of Bambi against that of Bambi's Specifications:
® Not A Kit | serin mind Computer styled construction,  much higher priced competition. All solid o input/Output Impedance 75 ohm
®19-25 GHz  ®38%" Long | with soft-touch keyboard (rated for over 10 state electronic switching provides low atien- = 2'0‘{'5‘:‘ Loss 335 s
® 23dB Average Gain  ® Commercial Grade million operations), arranged in matrix form uation (3dB), wide frequency response (40- ® input Return Loss 12dB min
® Die Cast Waterproof Housing with 4%4" x 2'2" allows easy input/outout selection without 890 MHz), and excellent isolation between ® Isolation 65dB min,
Area for Electronics refering ta charts. Functions selected through  signal sources {each 1/0 section individually : gﬁwer Req 10" 1V7VVAéZ%S([)) TISVEVF\"
® Includes P.C. Probe, F-61 Connector and Mounting Hardware the keyboard are i y displayed on for 65dB min. isolation) o v&:;zf‘ons - 4% Ibs

the 18 LED status indicators.

MAE-2 32 Element YAGI Antenna ... .. . .. . ... 52395
Kato Sons' Down Gonverter Kit % 1.9- 2.56Hz%
Designed for Simple Simon by former Japanese CQ Amateur Magazing's UHF M |Ts U M I
Editor/Engineer. Unit utilizes 1ew ingenious Printed Circuit Probe for maximum

gain. Circuit board fits inside MAE-2 antenna housing Requires 1 hour assembly. VARACTO R

IC and capacitors pre-sokdered

7+11 PWD PARTS KITS

INTRODUCING OUR
1+11 PWD

Model KSDC-KIT 1.8 - 2.56Hz Down Converter Kit .. $34.95 UHF TUNER -
) . . R
Kato Sons’ Regulated Varible DC Power Supply Mode! UESIARGF = g PARTS KITS
For use with KSDC-KIT 1.9 - 2.5GHz Down Converter. Completely assembled $24.95 11
with Attractive Cabinet, TV/Converter Mode Switch, Frequency Contral and p . OREE70Y- B85 T
LED Indicator. req. Range - z K@E Kit PART
. Antenna Input 75 ohms No NO QESCRIPTION PRICE
Model KSPS-1A  Assembled Power Supply . -1 52306 —_— 4-83p0utpm Chamel 3 @ 1 IVTI-PWO  Varactor UHF Tuner, Model UES-AS6F $24.95
2 2CB1-PWD Printed Ciscuit Board, Pre-drilled 18.95
SPECIAL QROER AL THEERY FENS W W owscaenon smce | 3 3TPI-PWD  PCB Potentiometers 4-20K, 1- 5K, 2-10K, 2-5K,
INTRODUCTORY )2 KSDC-KITand 37495 1 VTT-SW  Varactor UHF Tuner, Model UES-AS6F $24.95 1-1K, and 1-50 {11 pieces) 8.95
SAVINGS KSPS-14 for Only 2 CB1-SW Printed Circuit Board, Pre-Driled 18.95 | 4 4FR-31-PWD  Resistor Kit, "W, 5% 29-pcs, % W 2-gcs 4.95
ey loe ;*Z“T’“:::chzf)g 3 TP7-SW P.CB. Potentiometers, 1-20K. 1-1K. and 5 SPTI-PWD  Power Transformer, PRI-117VAC, SEC-24VAC
B 5-10K ohms, 7-pieces 5.95 at 500ma. .. 9.95
4 FR33-SW Resistor Kit, % Watt, 5% Carbon Film, 32-pieces 4.95 6 6PP2-PWD Panel Mount Potentiometers and Knobs, 1-1KBT

zvzzx VHF-UHF W|d§hand Antenna Amp“"er 5 PT1-SW  Power Transtormer, PRI-117VAC, SEG-24VAC and 1-5KAT with switch 595
. - 250ma 6.6 7 75817-PWD IC’s 7-pes, Diodes 4-pes, Regulators 2-pes
’ X -‘ 6 PP2-SW  Panel Mount Potentiometers and Knobs, 1-1KBT Transistors 2-pes, Heat Sinks 2-pes 29.95
)’ @ - and 1-5KAT w/Switeh 5.95 8 B8CE14-PWD Electrolytic Capacitor Kit, 14-pieces 6.95
P 7 SS818-5W IC’s T-pcs, Diodes 4-pes, Regulators 2-pes 9 9CC20-PWD  Ceramic Disk Capacitor Kit, 50 WV, 20-pcs. 795
AMPLIFIER e Heat Sink lc-plece . zz:: 10 10CT5-PWD Vanble Ceramic Trimmer Capacitor,
CE9-SW  Electrolytic Capacior Kit, 9-pieces . 5-85ptd. 5- pi 4
: . . . 5-pieces .95
ﬂevnlullnnary New HYBRID IC Broadhand Amplifiers 9 CC33-SW Ceramic Disk Capacitor Ki. 50 W.., 33 pieces 795 |11 s-pwo Coil Kit. 18mhs 3-pes, 224ths 1-piece (prewound
50 MHz - 900 MHz Model ALL-1 12dB Ga!n 10 CT-8W  Varible Ceramic Trimmer Capacitor Kit, inductors) and 2 T37-12 Ferrte Toroid cores
Th Jable anywhe ese in L 11 1a-sw 2'75.'3”' 168_'“:“; 22pths 1-prece | ! o petiClle 26 et 2.
ese unils are not available anywhe e else in the world Each unit will serve many purpeses and 1s - ail Kit, mhs 2-pieces, ths 1-piece (prewound. ¥ . ~
available in Kit of Assembled form Ideal for outdoar or indoor use 1/ impedance is 75 ohms nductors) and 1 T37-12 Ferrite Torroid 13 ZESRAD = Sucke(‘s, MURES UL G B8 2 i
Ampifiers include separate co-ax feed prwer supply. Easly assembied in 25 mites No cail, Core with 3 f1 of #25 wire 5.00 a0 TGO i &v
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Solid-state

switching

By Bernard Daien

Solid-state switches handle milli-
volt signals, and kilowatts of
power, from direct current to high
frequencies. They can be locally
controlled or remotely controlled.
They have no contacts to wear, arc
or bounce. They are explosion-
proof and can be used in any at-
mosphere. They can be mounted in
any position and are relatively im-
mune to vibration. They can be
more sensitive than the most sen-
sitive magnetic relay. Finally, they
have an indefinite life and operate
faster than any other switch or
relay.

With a few simple additions to
their internal circuitry, solid-state
switches can be set up to close or
open as the ac power source goes
through the zero crossing point,
which greatly reduces radio fre-
quency interference.

Solid-state switching is used in
such diverse applications as tele-
phone switchboards, switching-
type power supplies, “choppers” in
precision instrumentation, photo-
optic relays, digital flip-flops and
power switches in electrical ap-
pliances.

Solid-state switches and relays

Solid-state switches have been
with us since the advent of the ger-
manium diode because diodes can
be used for switching and switch-
ing matrixes (witness the use of
diodes in solid-state TV tuners,
where they are used for band
switching).

With the coming of the transis-
tor, solid-state switches were pro-
vided with power gain. The silicon-
controlled rectifier ushered in very
high-power solid-state switches. It
might be of interest to note that
some power transmission is now
being done with direct current,
which avoids the radiation losses
inherent in ac transmission lines

running at hundreds of thousands
of volts, over thousands of miles.
The dc is chopped back into ac at
the receiving end with the use of
series SCRs, each of which handles
a thousand or so volts, at hundreds
of amps. One hundred SCRs in
series will handle 100,000 reverse
volts, with about 200V forward
drop—a loss of 0.2%. The power
savings on long transmission lines
is appreciable, and with today’s
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essentially regenerative internal-
ly: Once you hit the gate with a
positive-going pulse of sufficient
amplitude, the SCR turns on and
stays on in a fully saturated state.
This means that the internal volt-
age drop is at a minimum and re-
mains that way. In contrast, it is
possible to partially turn on a tran-
sistor (not fully saturated) and
have it remain in that state due to
insufficient base drive. Then the
combination of high current and
appreciable voltage drop in the
transistor results in high heat
generation, which soon destroys
the transistor. Also, the SCR will
fully turn on if it is subjected to
overvoltage, and thus protect it-
self, while the transistor will be
“punched through.”

S

Vces
100V

Vceo
60V

Vcex

s 3 o8 | T

Note reverse emitteribase biasing. ,/

Figure 1. Transistor voltage ratings are established by connecting the transistorin a
number of different configurations. It is important to exercise care in interpreting
these values in light of the intended application.

energy costs, amount to large
dollar and oil savings.

The emphasis of this article will
be upon transistor switches, be-
cause SCRs are latching devices
and must have some form of turn-
off circuitry when used on direct
current. SCRs are especially effec-
tive for alternating current use
when the load is primarily re-
sistive, because inductive (reac-
tive) loads result in a phase shift
between voltage and current,
which makes it difficult to turn off
the SCR, even on ac. The main ad-
vantage of the SCR is that it is
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As you can see, the SCR is a
more rugged device due to the
above considerations and is there-
fore attractive as a high-power but
comparatively slow (relative to a
transistor) switch. It does well on
50- and 60-cycle power systems,
and at 400 cycles, but not in the
new trend toward 20kHz and
40kHz systems, where transistors
really shine. Because SCRs latch
on, extra electronic circuitry is re-
quired to turn off the SCR, which
increases direct current switching
complexity. Because of this, it
would require a separate article to



do justice to the SCR. We are,
therefore, concentrating on the
use of transistors for solid-state
switching in this article.

Transistor power switches
and relays
Most texts spend a great deal of
time discussing the transistor

S Load

switch from the viewpoints of in-
ternal construction and solid-state
physics. We are not going to do
that, because the subject has been
beaten to death in past and current
literature. You should be aware of
a couple of simple facts, however.
First, you must specify a transis-
tor capable of the switching speed

dc power source
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Figure 2. Depending upon the application, the transistor may experience ac or dc.
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Figure 3. There are two methods of isclating the input of a solid-state switch. One
uses a transistor, rectifier and filter to provide turn-on bias for the transistor switch;

the secand method uses opto-coupiing.

required. Because turn-on and
turn-off waveforms are not sinu-
soidal, but approximate a square
wave with fast rise and fall times,
you must choose a transistor
characterized for the use intended.
For example, if you are going to
use the device in a TV horizontal-
sweep output stage, you will need
a transistor designed for such ser-
vice. Second, transistor voltage
ratings are specified in several dif-
ferent ways, and what you think
you see is not necessarily what you
are going to get.

The usual voltage ratings are
Veb, Vees, Veer, Veex and Veeo
(Se€ Figure 1). Veb is the rating
for the collector-to-base junction
only, as a diode. It is usually a high
voltage, but unfortunately not use-
ful because you don't use a transis-
tor as a diode. V¢eg is the collec-
tor-to-emitter voltage rating, with
the base shorted to the emitter,
which again makes the transistor
into a 2-terminal (diode) device. It
is also a high voltage rating and
not very useful. Veer is usually
lower than V¢p or Veeg and is the
voltage rating between collector
and emitter with the base tied to
the emitter by means of a specified
value of resistor. This approx-
imates the way a transistor is real-
ly used, and is therefore a useful
rating, providing a realistic value
of resistor is specified. (If a low
value of resistor is specified, it
could be approaching a short be-
tween emitter and base, which is
the same as Veeg.

Veeo i8 the best way to judge a
transistor, because it is the voltage
rating between collector and emit-
ter, with the base open (i.e., an in-
finite resistance between base and
emitter). This is the worst case and
results in the lowest voltage, but it
is the acid test for a good-quality
device.

[ -S' E EENEES AN —l Figure 4. Analog switches may be used in either series (A), or shunt (B) con-
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Veex is the voltage rating be-
tween collector and emitter, with a
specified value of reverse bias ap-
plied to the base. It is useful only in
certain applications and results in
a very high voltage rating. It is
rather a dangerous way to fly, be-
cause if the reverse bias is lost for
even a fraction of a microsecond
with voltage applied, the transis-
tor will break down, usually de-
stroying itself. Reverse bias has
been used in some high power
switch circuits, which explains
why some switching transistors
pop unless everything in the drive
circuit is working properly.

Unfortunately, the higher the
voltage rating, the more than tran-
sistor costs. High-current tran-
sistors, in contrast, cost little more
than lower-current transistors.
Don’t be misled by attempts to
economize on high voltage transis-
tors; it just doesn’t work. The
cheaper units simply use Vg, or
Vces ratings, which are
misleading. Figure 1 shows the dif-
ferent configurations for the
ratings discussed, along with the
relative voltages of a typical (but
mythical) transistor.

Now that we have put these two
little ratings details to rest, we can
proceed with the transistor switch
circuitry. Figure 2 shows how a
transistor can be used to switch
direct currents, or alternating cur-
rents. Note that by using the tran-
sistor as an active device inside a
full wave bridge rectifier configu-
ration, the load sees ac, but the
transistor handles only de.

Isolating inputs and outputs

The circuits of Figure 2 are
useful only when there is no need
for isolation between the input and
the output of the solid-state switch
(hereafter referred to as the “SS
switch”). Figure 3 shows two
methods of isolating the input. One
way (Figure 3A) is to use a small
transformer, rectifier and filter to
provide turn-on bias for the tran-
sistor switch. If the signal is an
audio frequency of a few kilohertz,
response is fast and the filter capa-
citor required is small. If the
power transistor is a Darlington,
or if a small transistor is used as an
amplifier ahead of the power tran-
sistor, input current requirement
becomes small and the isolation
signal transformer becomes tiny
and inexpensive. (Alternatively,

the control signal can be a radio
frequency with the same circuit.)

Another method, shown in Fig-
ure 3B, is the use of electronic opto
devices (opto-couplers). An LED
provides excitation for a photo-
transistor, which controls the base
drive to the switching transistor.
These opto devices are fast and
can have thousands of volts of in-
sulation between the elements.

No doubt other methods of pro-
viding isolation will occur to you,
as one example, a Hall effect
generator, which changes resist-
ance (or current through it) with
the presence of a magnetic field,
can be used for isolation.

Signal switches

SS switches can be used for
signal switching, as well as for
power switching. A more descrip-
tive name is “analog switching,” to
differentiate between digital
switching and the kind of signal
switching we are talking about.
Digital signal levels, (1s and 0s) are
fairly large dc levels. Analog
levels, on the other hand, can be
anything from microvolts, in com-
munications, to volts, in audio
amplifiers.

When dealing with low-level
analog signals, the switch cannot
be noisy. Because bipolar transis-
tors have two semiconductor junc-
tions, emitter/base and collec-
tor/base, and because current
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sistor, which makes it a more ef-
fective switch due to the better
on/off ratio.

Analog switches can be used in
either the series or shunt configu-
ration, as shown in Figure 4. Un-
fortunately, the effectiveness of a
series switch depends greatly upon
the load into which the switch
works, as shown by the equivalent
series switch circuit in Figure 4A.
The effectiveness of the shunt
switch depends upon the source
resistance.

To eliminate these dependen-
cies, two switches are often used,
one in series and one in shunt, syn-
chronized so that when one is open
the other is closed. This makes a
very effective switch (Figure 5).

Because the bipolar transistor
has semiconductor junctions in the
current flow path, and because a
semiconductor junction requires
forward biasing in order to con-
duct (about 0.6V for silicon), it
follows that there is going to be a
voltage drop in the transistor. This
drop can be minimized by driving
the transistor into deep satura-
tion. The drop can be reduced to
tens of millivolts by using the tran-
sistor inverted, as shown in the
shunt switch schematic (Figure
4B). With 1mA drive, the switch
will bring the de small signal level
down to within 20mV of ground
potential. The FET, on the other
hand, has no junctions and will

r
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Figure 5. Series/shunt solid-state switch eliminates source and load dependencies

inherent with series or shunt switch.

flowing through such a junction
creates noise, the bipolar tran-
sistor is not the best choice for
analog switching. The field-effect
transistor has no junctions be-
tween the source and drain and
therefore is a lower noise device.

The FET has a much higher “off”

resistance than the bipolar tran-
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bring the dc level down to within
microvolts of ground level. (This
small voltage is termed the
“offset” voltage.)

As you probably already know,
switching a semiconductor on and
off produces transients in the out-
put due to the steep rise and fall
times and the capacitance inherent
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Figure 6. A solid-state switch can be used to program the gain of an op amp.
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achieve over 90dB of isclation up through video frequencies (A). The logic for inputs

to analog switches is shawn in (B).

in the switch. (This also happens
with vacuum tubes for the same
reason, but the semiconductor is
worse because of the stored charge
in the junction, in the case of the
bipolar transistor.) With FETs we
can use a little triek to reduce
these transients. FETs come in
two “polarities”, N channel and P

channel (N MOS and P MOS in the
case of MOSFETSs). By using two
of these devices together in the
now-common CMOS, the output
signal transients are of opposite
polarity and partially cancel each
other, thus reducing the tran-
sients. By using two discrete de-
vices, selected carefully, the can-

December 1982 Electronic Servicing & Technology 49

cellation can be very effective.
That’s one trick you can’t do with
vacuum tubes!

Driving the solid-state switch

The SS switch can be driven
from a simple mechanical switch,
of course, but this is not practical
because of switch bounce, slow
operating time and other undesira-
ble conditions. More often, we
want to drive the SS switch from
some other circuitry (TTL logic,
ECL logic or perhaps CMOS).
These popular logic families all
have different voltage Ilevels.
Sometimes it’s necessary to drive
the switch from a high impedance,
other times from a low impedance,
or from a slow (low-frequency) or
fast (high-frequency) source.

These factors are understood,
and semiconductor manufacturers
now make switches, complete with
drivers, for various purposes in
one IC. In fact, you can buy a
package with several such com-
plete switches, just like buying
quad logic gates, so you don’t need
to do any designing.

Figure 6 shows how a commer-
cial SS switch can be used to pro-
gram the gain of an op amp. As
you should know by now, op amps
have very high open loop gains.
The gain is adjusted by means of
external feedback resistors. The
SS switch is used to select the
desired resistors (closed loop gain)
electronically. This makes a useful
instrumentation amplifier).

Figure 7A is a 2-channel signal
switcher, using both shunt and
series switching to achieve more
than 90dB of isolation up through
video (6mHz) frequencies. That’s
good enough for audio, broadecast
and video uses on standard trans-
mission lines.

By now you must be thinking of
many other uses for these SS
switches, which are small, fast and
lightweight. They come in a wide
variety, categorized by use, so you
pay only for what you need. The
switches designed for low frequen-
cies, for example, cost less than
the high-frequency devices. The
more stringent the specifications,
the higher the cost. On the aver-
age, SS switches cost less than
conventional small relays when
you consider the lack of mainte-
nance, long life expectancy, and
other pertinent factors.

asr..
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By the end of this decade, more
than 15 million homes in the
United States will have direct
broadcast satellite (DBS) antennas
sprouting from their roofs, and
consumers will continue to
demonstrate their preference for
pay television over home video.

Those are predictions by Inter-
national Resource Development,
of Norwalk, CT, a market-re-
search and product-planning firm,
in two related research reports:
DBS Systems,and Telepay wvs.

Article and charts courtesy of International
Resource Development, Norwalk, CT, (Photo
courtesy of Andrew Antenna)

Videodisc—The Exploding Pay-
Per-View Market.

Direct broadcast satellite

The rooftop home earth stations
intended for DBS reception will be
made up of the following seg-
ments: three million from rural
homes with fewer than three
regular TV channels, three million
from rural homes with more than
three TV channels, three million
additional homes in areas not
served by cable, three million
homes that are passed by cable but
are not subscribers, and three
million from cable subscriber
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homes. The 187-page report
predicts that the rooftop ter-
minals, which are designed for Ku-
band frequencies, will make the
present day backyard terminals,
which operate on C band frequen-
cies, all but obsolete. The installed
base of backyard terminals by
1990 is only expected to be slightly
more than 600,000.

The takeover by the rooftop seg-
ment will occur gradually over the
course of this decade, according to
the study. In the pre-1986 time
period, rooftop earth stations will
be approximately 2m to 3m in size
and will be used primarily by
apartment buildings to receive
low-power Ku-band broadcasts.
The post-1985 market will be
spurred by the launch of the high-
power DBS satellites, (14/12GHz),
which will enable the rooftop ter-
minal to be reduced in size to
0.75 to1.25m. These smaller dishes
will be far more attractive to
single-family users, and combined
with significant reductions in price
($350 to $500 by 1990), will sub-
stantially boost market growth.

One group, however, will hold
off from switching to the rooftop
version until the late '80s, IRD has
predicted. Because the cable net-
works and operators already have
their system set up to receive pro-
gramming on the C-band frequen-
cy, there is no incentive for them
to move over to the Ku band—at
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least not until near the end of the
decade, when they will be moti-
vated to switch by the advent of
high-definition TV (HDTV) broad-
casts on the Ku band.

Small companies will be
squeezed out by the larger ones in
the DBS rooftop terminal busi-
ness, according to IRD. Only those
companies with substantial capi-
tal, adequate production facilities
and the necessary marketing capa-
bilities will be able to survive the
economies-of-scale game, as prices
decline from the present $5000 to
$8000 level to $350 to $500 by
1990. Companies expected to par-
ticipate include Andrew Corpora-
tion, Harris, Hughes, Microwave,
M/A-Com, Microdyne, NEC, Al-
coa, Scientific-Atlanta, Amplica,
General Instrument, RCA, Sat-
Com and SED. Partnerships are
already being explored in anticipa-
tion; NEC and Alcoa have estab-
lished a working partnership, RCA
and Comtech Telecommunications
are reported to have had joint ven-
ture negotiations, and Scientific-
Atlanta and SatCom have both an-
nounced that they are looking for
partners.

Likely winners in DBS systems

In another section of the report,
IRD observed that prospects are
good for STC, RCA, Western
Union and CBS, but only fair to
poor for the other DBS system ap-
plicants. This outlook is based on
the belief that the pre-1990 market
(i.e., the subscriber base) will not
be able to support more than four
or five dedicated DBS systems.
The carriers (e.g., RCA and
Western Union), will be in an ex-
cellent position because they will
probably be able to accommodate
programming that was initially in-
tended for those systems that are
not implemented or that subse-
quently fail in operation. IRD has
predicted that only two out of the
present six broadcast applicants
will have a good chance of suc-
cess— Satellite Television Corpora-
tion (subsidiary of Comsat) and
CBS. The others may have to re-
vise their plans and end up "piggy-
backing” on one of the common
carrier satellites.

Pay television
Pay television is expected to in-
crease its share of viewer revenues
from 63% in 1982 to 82% of the
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total pay TV/home video software
market in 1990, according to a
280-page report from the same
company.

“The continuing wide lead of pay
television over home video is based
on the far greater convenience,
value and freshness/aliveness/
sharability factors of pay tele-
vision,” according to the report.

It argues that consumers value
the ability to share their viewing
experiences with others the next
day, as well as the convenience of
turning on the television rather
than going to the local video store
to rent or buy videocassettes or
videodiscs. Thus VCRs will con-
tinue to be used primarily for
timeshifting and X-rated material,
and videodiscs will penetrate less
than 7% of TV homes by the end of
the decade.

Market-by-market competition

Competition between the
various forms of pay television is
becoming fierce in many of the top
markets. IRD has taken the 25
markets projected to be largest in
TV household population in 1990,
and has analyzed each of these in
terms of present and future com-
petition. Many of these markets do
not presently have cable; this will
create a race between over-the-air
pay television and pay cable to see
who can get there first.

As would be expected, a large
number of the top markets that do
not have cable have a higher-than-
average VCR penetration.

“In areas where cable has not yet
arrived,” added IRD staffer Joan
de Regt, “the other pay television
forms, such as STV, MDS, LPTV
and DBS, have a good chance of
survival. Where cable has made it
there first, they haven't got much
of a prayer.”

Interactive discs

According to this study, the
videodisc industry has the poten-
tial to make present-day video
games obsolete through the
development of “full-video” inter-
active game discs. If developed,
the game discs could be a signifi-
cant chunk of the projected $1.4
billion revenues for interactive
discs in 1990. These discs would be
superior to the current video-
games for two reasons: First, the
screen would show in full video pic-
tures real-life action instead of
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pure animation, and second, the
viewer’s choices would determine
how the action developed.

“In light of slow videodisc sales
and the booming videogames mar-
ket, it is surprising that the video-
disc industry has not pounced on
this opportunity to obsolete the
current state-of-the-art video
games,” according to the report.

At present, only the laser optical
videodisc system developed by
Philips is capable of playing this
type of disc because of interactive
capabilities. The VHD grooveless
capacitance system is also inter-
active but its U.S. introduction has
once again been delayed, this time
to the summer of 1983. It's possi-
ble that the system may never ar-
rive on the market. RCA’s grooved
capacitance CED system does not
have interactive capabilities as
yet, but has promised them “some-
time in the future.”

“There is an excellent opportuni-
ty here for the laser camp to end
their slump and bring out a truly
exciting product,” de Regt said,
“although it would require working
closely with the program pro-
ducers to develop these discs.
While the initial market may be
small because of the high equip-
ment costs (a videodisc player
hooked up to a personal computer
or smart terminal), the long term
potential is mouthwatering for
both players and dises.” It won't be
until the late '80s that this market
really begins to develop, however.

Telesoftware

The advent of “telesoftware”
could dramatically change the
distribution of videocassettes, says
the report. Telesoftware is essen-
tially scrambled over-the-air trans-
mission of programming low-rate
hours intended to be recorded by
home VCRs. These VCRs must be
equipped with decoders to
unscramble the signals and to
automatically turn the machines
on and off.

Over-the-air delivery
of software may be
more convenient than
shopping for tapes or
discs in the store.

“Consumers will find that over-
the-air delivery of software, to be
received by their VCR or videodise
player (when VDPs become re-
cordable), may be far more conve-
nient than shopping for tapes or
disecs in the store,” the report
stated. High-speed recording is
likely to be the next development
in this area, whereby several pro-
grams could be transmitted via
fast-forward in the time it now
takes to transmit one.
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Taping-at-home controversy

The report also addresses the
controversy concerning the
taping-at-home of copyrighted
materials, and predicts that it will
eventually be solved by Vertical
Blanking Interval (VBI) coding.
According to the report, VBI is a
continuous subliminal code that
would be placed on all video
masters and their copies for iden-
tification purposes. A non-remova-
ble meter, which would be built in-
to the VCR, would keep track of
the titles copied and would relay
this information back to central
computers during unused tele-
phone time. Program copiers
would then be billed through a cen-
tral clearinghouse.

Cable challenges Bell by 1990

The report predicts that by 1990,
fiber optics will have replaced
coaxial cable, which will allow the
carriage of over 200 full video
channels. Some of these channels
will be able to feed full video
upstream from home video
cameras. [RD suggests that cable
subscribers will be able to circum-
vent AT&T by use of fiber-optic
multipoint-to-multipoint transmis-
sion, and could even use home
cameras to see each other during
conversations. “While cable will
obviously not replace the Bell
system, it could be a very viable
alternative to phone conversations
within a particular cable system,”

de Regt added. ESMW



_How to edit
videocassettes

Reprinted courtesy of 3M Company.

Everyone has some unbelievable
scenes of good friend Paula learn-
ing to water ski or a classic Steve
Martin monologue in the middle of
an otherwise re-usable video-
cassette. Ultimately, most VCR
owners want to do some serious
editing of their cassette collection.

It takes two machines, a televi-
sion and a little time, but almost
anyone can do a reasonable editing
job himself. There’s no need to cut
and splice like film; in fact, cutting
is an absolute no-no. If there’s a
goof, no harm has been done. Just
start over. That’s one of the great
advantages of video vs. celluloid -
videocassettes can be used over
and over again.

The easiest way to edit video-
cassettes 1s by using a uniform
radio frequency (RF) channel, 3 or
4, to switch the RF output from
the player VCR into the tuner sec-
tion of the recorder VCR. (For best
results, use your own machine as
the recorder unit.) This type of
editing is as simple as A, B, C.

A. Connect the VHF (RF) output
of the player VCR to the VHF
input of the recorder VCR with
a 750 coaxial cable.

B. To monitor the editing, an-
other cable is needed to con-
nect the VHF output to the
recorder VCR and the tele-
vision.

C. To edit the material you've
selected, simply push the play
button on the player VCR and
the record button on the re-
corder VCR during the appro-
priate segments. Voila! You're
an editor.

Be sure the recorder VCR has
been fine-tuned to the RF channel
so the copy is as picture perfect as
possible. Use the television as a
monitor. There are two problems
that can come up using the RF
technique The first is annoying
noise from either or both of the RF
converters. The second is that the
lower signal-to-noise ratio of this
method may not meet your expec-
tations of picture clarity.
However, you won’t know until
you try.

If your machines are too sen-
sitive for the first technique, here’s
another idea. This method is a bit
more complicated, but produces a
slightly more professional look. It
involves direct dubbing between
the player VCR and recorder VCR
using both the audio and the video
lines. Again, use your own VCR as
the recorder for best playback.

A. Use patch cords or dubbing
cables to connect the two ma-
chines. Hook-up is simple.
Audio output of the player to
audio input of the recorder,
video output of the player to
video input of the recorder.
The difficult part is getting the
correct set of cables. Machine
hook-up varies, so take your in-
struction booklet with you
when buying cables.

B. For a VCR with an input
source selector switch, the
recorder VCR should be set in
“camera” or “aux” position, not
in “tuner” position. If your
VCR doesn’t have this switch,
don’t worry about it.

C. To double-check your wiring,
hook up the VHF (RF) of the
recorder to the TV monitor.
What you see is what you get.

D. Depending on the circuitry of
your VCR(s) you may have to
use TV monitors from the play-
er as well as the recorder. The
television connected to the
player can be used to watch the
playback picture and to locate
scenes to copy. The television
connected to the recorder can
be used to check overall picture
quality and content.

E. When you find the piece you
want to add to your permanent
cassette, start the player up a
few inches before the piece you
selected begins. These few sec-
onds of warm-up let the record-
er unit focus in on the signal
and stabilize. When the seg-
ment starts, release the pause
key on the recorder.

You'll be pleased to know that
the two machines used for editing
can be, but don’t have to be, the
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same format. This is one time,
Beta, VHS and U-matic all work
together. Electronic editing is just
a matter of transferring a signal
from the player VCR to a recorder
VCR, and the electronic makeup of
the signals is the same on all for-
mats.

If you use unlike-format ma-
chines, yours will be the player
and the other will be the recorder.
When the editing is complete, the
new program will be on the “other”
format and you must make a copy
compatible with your VCR. Just
reconnect the VCRs so the other
VCR becomes the player and plays
back the newly edited master
while your VCR is the recorder.
The only drawback with this tech-
nique is that there will be some
overall loss of picture quality since
the final copy is one generation
removed from the edited master.

Post-production

Remember that both the player
and recorder must be operating up
to speed to produce a quality copy.
Where the videotape speed varies,
the result will be distortions to the
picture (glitches) as well as the
sound. Once glitches become re-
corded, they’ll remain until the
tape is erased/recorded over.

Editing is a great time to add
titles and audio to dress up home
productions. Adding new audio
background to edited material will
help cover up some of the glitches
that are bound to happen in any at-
home electronic editing.

Keep in mind that the better the
recording, the better the edited
material can be reproduced. Every
time a tape is reproduced (dubbed)
the reproduction loses some quali-
ty from the original. For direct
dubbing, a low-cost black-and-
white portable television works
fine as the monitor.

Probably most of the time you
spend as editor will involve finding
the tape segments you want to
preserve. So it’'s important that
before editing you watch the tape
and tape counter and note the cues
of where to begin and end each
segment. (Keep in mind that some
tape counters have a way of slip-
ping slightly.) Also, be sure you
use the proper length of blank
tape. There’s nothing worse than
short-changing yourself by losing
those last precious scenes.

EstT..



A TDR, or time domain reflec-
tometer, is one of the most useful
tools for working with any type of
transmission line. Keep in mind
that transmission lines are not just
wires that connect antennas to
2-way radios; they are also the
cable used by cable-TV systems,
master antenna systems and many
other areas of electronies.

The transmission line is not al-
ways a coaxial cable, but it is
usually made of coax in modern
systems. A TDR unit will allow you
to test a transmission line,
whether coax, open-ladder line,
twin-lead or the twisted pairs used
in many intercom and telephone
systems. In fact, a “twisted pair”
of wires is often recognized as a
transmission line with a
characteristic impedance (Zg) of
approximately 70 to 80Q. The TDR
unit will use the properties of the
transmission line that give rise to
SWR and other phenomena to test
the line for proper match to its
load, open circuits and short cir-
cuits. It is interesting to note that
the TDR provides quantitative in-
formation about the line and will
allow you to find a fault in the line
to within a couple of feet, without
leaving the head end.

A classic case of TDR usefulness
occurred in a community antenna
system operating in the mountains
west of Shenandoah, VA. A
master antenna on a mountain top
picked up TV and FM-radio
signals, amplified them and then
forced them down a 4-mile coaxial
cable to a secondary amplifier at
the foot of the mountain. The
signal was then amplified again
and distributed to the homes in the
community with just a little snow.

By Joseph J. Carr, CET

Then one day, the snow in-
creased dramatically, and the pie-
ture disappeared. The local techni-
cian went to the head end (at the
top of the mountain) and found the
antenna and amplifier working —
there was a cable break some-
where in that four miles of coaxial
cable. This could mean a pains-
taking search along the entire
line; and because there is no
guarantee that the break would be
visible, it could also mean climbing
poles every few hundred yards un-
til the break was isolated by loss of

sing a TDR

the signal on the down-slope side
of the line.

There had to be a better way.
This technician used his head and
came up with a test method that
eliminated the grueling physical
search. He had a portable oscillo-
scope with him, and it formed the
basis of a test method that allowed
him to predict the location of the
break (in a few seconds) to within a
few yards of its actual location.

Transmission lines revisited
Technicians engaged in com-
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Figure 1. A transmission line can be viewed as having distributed capacitance and
inductance.
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Figure 2. If the load impedance (Z|) does not match the characteristic impedance of
transmission line (Zg), a portion of a transmitted signal will be reflected back to the

source.

54 Electronic Servicing & Technology December 1982



munications regularly refer to
antenna cable as transmission line.
Similarly, people in the MATV
business will use the term trans-
mission line for the downlead. But
cable-TV people, intercom and
communications (telephone) peo-
ple and others also use what are in
fact transmission lines. For exam-
ple, the computer technician who
finds a length of RG-59/U carrying
analog data signals up to the A/D
converter card inside of the com-
puter is dealing with transmission
lines.

A transmission line can be
viewed as having distributed ca-
pacitance (C) and inductance (L).
The capacitance is due to the
mutual proximity of the conduc-
tors, either side-by-side as in
twisted pairs and twin lead, or con-
centrically as in coaxial cable. The
inductance comes from the natural
inductance of the conductors in the
cable. Figure 1 is a model of a
transmission line. If we take
dimension A as a unit of length
(i.e. foot, meter, etc), then L is the
inductance per unit of length and
C is the capacitance per unit of
length.

Transmission lines have a prop-
erty called characteristic imped-
ance, also called surge impedance,
generally symbolized by Zgy. Sim-
ply stated, the surge impedance is
the square root of the ratio L to C
[Zy = (L/C)l/z]. We can best under-
stand the operation of a transmis-
sion line with some examples. Sup-
pose that as in Figure 2, we con-
nect a pulse generator to one end
of a transmission line that has a
characteristic impedance of Zg.
The other end of the transmission
line is terminated in a load imped-
ance. What happens? When the
load impedance Z[, is equal to the
characteristic impedance Zg, the
engineers tell us that the transmis-
sion line will act as if it were in-
finitely long. In simpler terms, this
means that the load will dissipate
the entire amount of pulse energy.
If we were to impose a pulse onto
the line at the head end, then we
would never see it again...it would
travel to the load and be dissi-
pated.

What happens when the load im-
pedance is not equal to Zy? In that
case, some of the pulse energy is
reflected back toward the source.

Pulse Vtin Figure 2 is the forward
pulse, and is sent from the
generator. When it hits the load,
some of it is absorbed and some of
it is reflected (Vy). Note that the
phase of the pulse is reversed, it is
now upside down. Radio techni-
cians will recognize this as the
phenomenon that brings on stand-
ing waves, but we can use it to test
coaxial lines.

Radio waves travel down a
transmission line at a known
velocity and so do pulses. This
velocity will be some fraction of
the speed of light. If we know the
velocity and can time the interval
between the transmission of the in-
cident pulse and the arrival of the
reflected pulse, then we can tell
the length of the line. If the line is
shorted, or open, then the length
calculated will be the distance
from the test point and the fault.

Oscilloscope
Pulse
generator @
O |
-—b Test box v
B

Cable

under

test

A

Figure 3. One method of locating problems with a TDR uses a scope
+ GATE output or pulse generator to generate the signal. Curves
labeled C and D show the general shape of the scope trace for open-
circuit and short-circuit conditions, respectively.
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Now you can see how the tech-
nician on that mountain top
managed to use his portable Tek-
tronix scope to find the distance to
the cable break. The model oscillo-
scope that he toted to that moun-
tain top has a + GATE output that
generates a pulse every time the
sweep 1s triggered. In the auto-
trigger or free-run mode, there
will be a stream of narrow pulses
from that output. The technician
sent them down the cable and then
timed the return pulse on the
scope screen.

Two methods

There are actually two related,
but slightly different, approaches
that you can take to making a TDR
test on any good oscilloscope. I
have successfully used both on
color-TV-grade oscilloscopes.

The first method is shown in
Figure 3A. Connect a pulse
generator (or the oscilloscope
+ GATE output) to the input of the
test box (Figure 3B). The outputs
of the test box go to the vertical in-
put of the oscilloscope and to the
cable being tested. The test box
(Figure 3B) consists of a 100pF
capacitor connected to the coaxial
line. The line is terminated in a
resistor, R1, that has a value equal
to the characteristic impedance of
the cable (52Q for communica-
tions, 75Q for MATV/cable/twist-
ed-pair, etc). In some cases, we
might also want to trigger the os-
cilloscope sweep from the pulse
generator, but most of the time
free-running sweep is adequate.

The problem on the line will be
shown by the polarity of the re-
flected pulse, while the distance to
the fault is given by the spacing be-
tween incident and reflected
pulses. Figures 3C and 3D show
the general shape of the scope
trace for the open-circuit and
short-circuit conditions, respec-
tively. Note that the incident pulse
is wusually sharper than the
reflected pulse, and will have a
greater amplitude because line
losses will attenuate the reflected
pulse. The distance to the fault is
determined by measuring the time
difference, t. This measurement is
determined by observing the
number of divisions between peaks
and the time/div setting of the os-
cilloscope. The formula for the
length is

L = 983.5 Vt/2 (1)

Where L. is the distance to the
fault in feet, t is the time between
pulses in microseconds (us), meas-
ured on a scope, and V is the
velocity factor of the cable under
test. V is 0.8 for foam coax and
0.66 for regular coax (check cata-
log for other types). 983.5 is the
number of feet light travels in 1
microsecond.

Let’s look at an example in which
a 500-foot section of RG-59/U foam
coax is to be tested for a fault. We
make a measurement of the time
between the incident pulse and the
inverted reflected pulse (Inverted!
Aha, the line is shorted!) and find
that the time for return is 0.85us.
How far down the line is the short
located? L = (983.5) (0.8) (0.85)/2
= 334.4 feet. In an actual case, we
would find the fault approximately
334 feet from the measurement
point. In this case, the cable was
part of a long run to input analog
data to a computer, and a
carpenter hanging a shelf had
driven a long nail right
into the coaxial cable.

tion should have a sweep speed of
at least 0.1us/div, which will work

+5VDC
The scope used for this applica-‘)

if desired. Some circuits have C1
variable so that a variable pulse
width is obtained. The combination
of R1/C1 sets the pulse duration.
The pulse repetition rate can be
set with your squarewave
generator, provided that

it has a TTL-compatible R1
output. Because 0.1us 1.5K
corresponds to 10MHz, "*
we want a frequency less
than 10MHz for the trigger
source. C1

building this type of 1OOPFL

Be careful when

circuit. The layout should

W a

Trigger

be consistent with good high-fre-
quency practice, and the power
supply bypass capacitor (C2) sould
hug close to the body of IC1.
Some improvement in the per-
formance of this circuit can be ex-
pected if it is built right into the
box of Figure 3B. Pomona
Electronics makes a line of
blue boxes that can

with cables as short as
approximately 40 to 50 feet.
Shorter cables have the + 2

incident and reflected
pulses

on top C1 ks 3
of each 300pF ]

other.
This problem can be

1

4

g’% 1 be obtained without
_-1 connectors, or with
~— I"j the three BNC
— jacks already
14 — mounted. If you
R1
6 470Q

Figure 5. This circuit,

overcome by placing a
delay line in series with
the cable under test. If you

based on a TTL multi-
7 vibrator, will provide a
squarewave output for
TDR measurements.

do not have a pulse delay line,

you can make one with a length of |

coaxial cable. Insert a value of t
into equation (1) that is equal to
the desired delay (several tenths
of a microsecond) to find the length
of cable needed. Try to use a type
of cable that is the same as the
cable under test. Also, when con-
necting together the equipment,
try to use as short a length of cable
as possible. This is especially
critical of the cable to the scope.
If you lack a pulse generator, or
+GATE output on your os-
cilloscope, try building a pulse
generator such as the one shown in
Figure 4. This circuit is a
monostable multivibrator based on
the 74121 TTL One Shot. The tim-
ing of this circuit is set for approxi-
mately 0.1 us, but could be longer
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R2=2, of cable

use this approach, bring the two
power supply lines into the box via
a pair of wires through a grommet
in the side of the box.

You can also use a squarewave
to make the TDR measurement,
an approach that is particularly
useful for those who already have
a good quality squarewave or func-
tion generator. The primary re-
quirement of the function
generator is a fast rise time of the
leading edge. If your generator
lacks a fast risetime (as is often the
case), then pass the output
through a TTL Schmitt trigger
(7413 or 7414 devices). Alter-
natively, you may build a TTL




+5VDC
C2
0.01uF
4(5] 14 -
i 6
11 ~
IC1
100 74121
__3__ Figure 4. This circuit will
provide pulse output
with a squarewave input.

4

astable multivibrator that will out-
put a chain of high-frequency
squarewaves (Figure 5). The
MC4024 device is NOT a CMOS
device, but a TTL voltage-con-
trolled oscillator made by
Motorola. It is widely available
through hobbyist electronics out-

lets.
If you use a

- Sco_pe squarewave or

S vertical function gener-

input ator to create

the 1mHz

= squarewave, then

- connect it to the

oscilloscope and

cable under test

through a coaxial

Cable UHF or BNC (as

b under needed for your

test equipment) T-con-

nector. If you

T build the circuit

shown in Figure 5, build it in-

side of the shielded Pomona boxes

described earlier. The two connec-

tors can then be mounted right on
the box.

Making the measurements

The oscilloscope sweep controls
are adjusted to display only the top
portion of the forward wave. We
want to pick a time base setting
that is calibrated and will allow
display of most of the top edge of
the waveform (see Figure 6). The
idea is to allow the reflected pulse
to be superimposed on the top of
the forward pulse. If the load im-
pedance is greater than the char-
acteristic impedance of the line

(Z1,>Zo), the scope trace will ap-
pear as in Figure 6A. If the load
impedance is less than the charac-
teristic impedance of the line
(Z1,<Zg), the reflected wave is
flipped upside down and will sub-
tract from the forward wave. This
results in the shape shown in
Figure 6B. The time t needed for
equation (1) is found by measuring
the interval between the leading
edge of the squarewave and the
return. On ‘most common scopes,
the risetimes will appear slanted
on the CRT, so pick points half-
wave up the slope for the reckon-
ing of time.

The TDR set-up shown here
can also be used to measure both

VSWR and the velocity factor of a
known length of coaxial cable.
Let’s look at VSWR first. The rela-
tionship for VSWR in any trans-
mission line is

VSWR = (V£ +VpI(VE - V) @
Where Vf and Vy are the forward
and reverse voltages, respectively,
as defined in Figure 6.

A sample VSWR calculation

We observe that the forward
voltage V¢ displays 4.2cm on the
scope CRT face. The reverse
voltage Vy occupies 1.2em. What
is the VSWR?
VSWR = (4.2 + 1.2)/(4.2 - 1.2)

VSWR = 5.4/3 = 1.8:1
The velocity factor of a line can
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Figure 6. The shape of the i wave
scope trace will depend upon {
relationship between the ! i
characteristic impedance of 1
line (Zp), and the load im- ~— ———J
pedance (Z|). B AR 4
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Crushed cable

be measured with this setup, pro-
vided we know the actual length of
the line. After all, the velocity fac-
tor is defined as the fraction of the
speed of light that an electrical
signal is propagated along the line.
We know the speed of light as
983.5 ft/us, and we have equation
(1). If we solve equation (1) for V,
then we obtain a means for
measuring velocity factor:

V = 21./983.5t (3)

Calculating velocity factor (v)
We have a 200-foot length of
coaxial cable. It is observed that
the transition time on the TDR
(either method) is 0.67us. Find the
velocity factor of this unknown
line.
V = 2L/983.5t
V = (2)(200)/(983.5)0.67)
V = 400/658.95 = 0.61
While preparing this article, I
wanted to retest some of the pro-
cedures. Using the second test
method, and a 66-foot length of
RG-59/U polyfoam coaxial cable

(MATYV cable), a number of oscil-
loscope waveforms were taken.
The results are shown in Figure 7.

The example in Figure 7A shows
the situation when the load im-
pedance is equal to the
characteristic impedance. The for-
ward wave is fully absorbed by the
load (the line appears to have in-
finite length), so no bump appears
in the scope trace (actually there is
a small bump; I couldn’t find an ex-
act 75Q resistor). The situation dis-
cussed earlier where the load im-
pedance is greater than and less
than the characteristic impedance
is shown in Figures 7B and 7C
respectively.

For a troubleshooter, it is some-
times handy to know what kind of
fault exists on the line. Figure 7D
shows the result of an open line (66
feet). This is an extreme version of
the Z1, > Zg tracing shown above.
In Figure 7E, we see the result of
an anomaly in the line, located 19.5
feet from the test end. I tried to
simulate a pinched line by crushing
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Shorted cable

the coaxial cable with a pair of
long-nose pliers. The anomaly was
enough to send the VSWR up and
would foul up a MATV or cable TV
system, as well as a radio trans-
mitter. After the anomaly photo
was taken, I finished the job by
causing a short circuit at the same
point (20 feet into a 66 foot cable).
The short was caused by a pin
through the coaxial cable. The
tracing is shown in Figure 7F.
Note that the cable was still con-
tinuous to the end, where it was
terminated in the correct im-
pedance. The short occurred be-
tween the transmitter end and the
load.

Whether you buy a ready-made
TDR unit, or make one of your
own from an ordinary bench
oscilloscope, the use of this tech-
nique is well worth the trouble for
the technician involved in radio
communications, MATYV, cable-
television or any other technology
that uses long runs of coaxial cable

or twisted pairs. ({1%




NEW
PRODUCTS

Soldering and
desoldering system

Pace’s new Micro provides a self-
contained power desoldering and
soldering system that can be used
anywhere electronic equipment
needs to be repaired.

The unit operates on ac and
12Vdc sources. Desoldering and
soldering are accomplished with a
single handpiece with a finger-
activated vacuum. The Micro pro-
vides spike-free MOS safe opera-
tion and precise tip temperature
control,

Circle (67) on Reply Card

Volt-ohm ammeters
A.W. Sperry Instruments has
announced the development of a
new series of volt-ohm-ammeter
snap-arounds. Called the Slim-
Snap series 60, model TD-6
features a 600Vac-rated, fast-
acting, high-interrupting capacity
fuse in its Ohmprobe. Another im-
portant innovation is a low-mass
meter movement, which provides
maximum protection against
damage from shock.
Circle (68) on Reply Card

Universal test lead system
Simpson Electric has introduced
a new universal test lead system
that expands the measuring capa-
bilities of all Simpson or any other
brand VOMs and DMMs with stan-
dard or reverse-type banana jacks.

The 16-piece system consists of
color-coded (red and black) pairs of
48-inch long test leads, test lead
extenders, probe-type test prods
for general purpose testing, and
6-inch spring tip hook-on probes
for no-slip connections.

Circle (89) on Reply Card

Digital pulser kit

The DPK-1, a new digital pulser
kit, designed for use as a pulse in-
jector in stimulus/response testing
of digital circuitry, has been in-
troduced by Global Specialties Cor-
poration.

This pulse generator is an af-
fordable, sophisticated, portable
test instrument that is easy to
build and easy to use. The DPK-1
features multi logic family com-
patibility and operates on both
TTL and CMOS circuits.

Circle (55) on Reply Card

Oscilloscope
The Scopex 14D-10V, with TV
line selector, offers features to
trigger onto a video color
waveform via an active TV sync
separztor, selecting any line on the

waveform to enable easy and ac-
curate alignment of VCR, VHS,
BETA and videodisc recorders. By
pushing two buttons, the instru-
ment automatically triggers the
TV line, enabling the operator to
select each individual line of the
TV waveform to be investigated

on the CRT display.
Circle (60) on Reply Card

Capacitor kit
The NAC-400 general-purpose
capacitor kit, from Century Elec-
tronics Corporation, features 62
values of the most popular

PAT #4,259,705 _
WARNING! El
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& Lightnin ;
HAZARDOUS to 1!
HIGH TECH EQUIPMENT!!

MicroComputers, VTR, Hi-Fi, Lasers,
Spectrometers are often damaged or dis-
rupted due to Power Pollution.

High Tech components may interact!

Our patented ISOLATORS eliminate
equipment interaction, curb damaging
Power Line Spikes, Tame Lightning bursts
& clean up interference.

Isolated 3-prong sockets; integral Spike/
Lightning Suppressor. 125V, 15 A, 1876 W
Total, 1 KW per socket.

ISO-1 ISOLATOR. 3 Isolated Sockets;
Quality Spike Suppression; Basic
Protection ............ .. $69.95

ISO-3 SUPER-ISOLATOR. 3 DUAL Iso-
lated Sockets; Suppressor; Com-
mercial Protection ... .. $104.95

ISO-177MAGNUM ISOLATOR. 4 QUAD
Isolated Skts; Suppressor; Labora-
tory Grade Protection . ... $181.95
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Circle (17) on Reply Card

Now, more than ever
... Men who KNOW say...
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HELP NATESA HELP YOU
BY DOING YOUR PART

Are YOU the operator of an
ethical, protessional caliber tv-
radio-home electronics service
business?

Write for details on how you can
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in the destinies of this great
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December 1982 Electronic Servicing & Technology 59



( B
MOVING?

If you're planning a move in
the near future, dont risk
missing an issue of Elec-
tronic Servicing &
Technology. Please give us
6-8 weeks notice if you're
planning on changing your
address. Just write in your
new address below and mail
this coupon, WITH YOUR
SUBSCRIPTION MAILING
LABEL, to:

Servicing & Technology

Subscriber Services
P. O. Box 12901
Overland Park, KS 66212

Name
Address
City
State Zip

. "

ATTENTION
TECHNICIANS

JOB OPENINGS

MONTHLY TECHNICAL
TRAINING PROGRAM

BUSINESS MANAGEMENT
TRAINING

LOW COST INSURANCE
CERTIFICATION
TECHNICAL SEMINARS

All of this in a nonprofit
international association
for technicians

FIND OUT MORE:

R.R. 3 Box 564
Greencastle, IN 46135

X

aluminum electrolytic, ceramic
disc, polyester film and metalized
film at a total of 400 pieces. It is
designed for circuit designers,
laboratories, R & D departments,
technical schools, universities and
repairmen.
Circle (61) on Reply Card

Soldering tool

Edsyn’s new Idle-Rest soldering
tool Pod comes in two versions
(IP288 or 1P289), each designed
for specific Edsyn, soldering tools.

The 1P288 is designed for the
Loner model 940 or 950
temperature-controlled soldering
instrument, while the IP289 is
designed for the Ersa Tip 16 (an
uncontrolled temperature solder-
ing tool).

Circle (62) on Reply Card

Preamplifiers

Blonder-Tongue Laboratories
has announced the availability of a
complete new line of mast-
mounted preamplifiers for home
installations. The 16 models allows
an installer or home owner to meet
any TV signal amplification re-
quirement. All UHF models are
operational through Channel 83.

All Galaxy IIT preamplifiers are
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designed with a low noise figure
for a snow-free TV picture. The
Galaxy IIT power supply consists
of an all new transformer/power
adder, simplifying hook-up and
mounting and improving reliabili-
ty. Each dual model Galaxy III
unit has a built-in splitter, making
it easy to feed two TV sets from
one preamplifier with no degrada-
tion of the picture, and is pro-
tected from lightning and power
line surges.
Circle (59) on Reply Card

Home earth stations
A new generation of satellite

earth stations from Channel
&
/"/
% . ,.;A" J

Master offers a high level of per-
formance combined with simplified
and convenient operation.

Each system includes a 10- or
12-foot parabolic dish, motorized
or manual polar mount, 100° or
120° LNA (low noise amplifier),
scaler feed with automatic
polarizer, full-feature 24-channel
receiver/downconverter, built-in
modulator and all necessary cables

and connectors.
Circle (63) on Reply Card

Junction box for security

Junction boxes for use in securi-
ty system wiring applications are
now available from Sentrol.
Designated as the 1990 series,
they are available both with and
without tamper switches installed
and in mahogany brown, off-white



or gray to adapt to
vironmental need.

Each box has four screw ter-
minals with protective barrier
strips to prevent accidental shorts.
Special clamping washers
eliminate the need to hook wires
around the screws. Built-in wire
clamps keep wires dressed proper-
ly and built-in clamps hold ar-

mored cable in place when used.
Circle (56) on Reply Card

any en-

ICs and modules
The Distributor & Special
Markets Division of Philips ECG
has announced the addition of 50

new ICs and modules to the
Sylvania ECG semiconductor line.
The replacement devices are
grouped as 17 entertainment/con-
sumer, 7 AF modules and 26 in-
dustrial.
Circle (57) on Reply Card

Desoldering tools
Automated Production FEquip-
ment’s models EX-500, EX-550
and EX-525 are now available for
desoldering printed circuit boards.
Models EX-500 and EX-525 are

self-contained and use a rotary and
piston pump, respectively. Model
EX-550 is pneumatically operated,
using a transducer to obtain
vacuum. The air supply is con-
trolled via a solenoid.

All three units come complete
with APE model EX-1000 desold-
ering handpiece with new im-
proved heater and SCR controller.
Vacuum flow is foot-pedal
operated on all units, leaving the
operator’s hands free.

Circle (58) on Reply Card

Oscilloscopes

A. W. Sperry Instruments has
announced their line of easy-
service oscilloscopes: the AWS
315P and the AWS620C.

Model 315P is a portable ac/dc,
15MHz, dual-trace oscilloscope
with a built-in battery pack. Major
features include ease of servicibili-
ty (three circuit boards and
minimal hard wiring); automatic
battery recharge; high sensitivity
(2mV/div); high intensity, rec-

tangular CRT with internal grati-

cule; front-panel trace rotation ad-
justment; TV (video) sync sepa-
rator and X-Y display modes.
Model 620C is a 20MHz, dual-
trace oscilloscope with built-in
component checker for use on
resistors, capacitors, diodes,
digital circuits and more.
Circie (98) on Reply Card

sy,

ESR METER

checks electrolytics
IN-CIRCUIT and is TV shop
FIELD-TESTED:

The most fantastic instrument |'ve
ever bought—Billings, Mt. Used it
3 months; it only missed once—
Marinette, Wis. (Typical). Squeal
& no sync: 3 bad caps in B+ &
AGC; Many Thanks—Taos, N.M.
Please ship another; very satis-
fied—Glen Rock, Pa. It's fantastic
—St. Joseph, Mo. Please rush;
heard good reports—Hicksville,
N.Y. One tremendous meter—
Alexandria, Minn. Send your
Super meter; heard about it—N.
Olmstead, Ohio. Love that ESR
Meter—Acton, Mass. Used it in-
tensively for 30 days; it’'s been
100% effective—Pittsburgh, Pa.

ldeal for preventive maintenance:
measures. electrolyte dryness &
shows up intermittent opens.

60-day Satisfaction Guarantee.
Send check or M.O. or call
(313) 435-8916 for COD
Or write for free brochure to:

C.rpa[[ue (EZ?C/ ronics

ESR Brochure $ 99.00
1417 N. Selfridge :
) postpaid
Mich.
Clawson, Mich. 48017 USA & CAN.

Circle (19) on Reply Card

It's no puzzle €
to order Oelrich T——N N
Service Forms

For TV-radio and two-way radio service —
legal forms for Calif., Florida and Utah.
Now at parts jobbers or write for cat. B64.

OELRICH PUBLICATIONS
4040 N. Nashville Ave., Chicago, |L 60634
Now call toll-free! 800-621-0105

Circle (21) on Reply Card

FREE' FREE! FREE! FREE! FREE!

=

NEW
ND FOR OUR o
19825/E1 983 PARTS CATALO

THOUSAND
ELECTRON|

SURPLUS
AZT supPLlES

VICES

2
.

‘éz
g_mo
7518 Bes
2

_ FREE! FREE! FREE! FREE! FREE!

905 5. Vermont AV

x 204
oos i:ge\ Cal. 90006

[~ EE! FREE! FREE! FREE! FREE!

Circle (20) on Reply Card
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NEW
LITERATURE

A new, comprehensive cyano-
acrylate adhesive selector guide
has recently been compiled and
published by Oneida Electronics
Manufacturing.

The guide, which has been color
coded, makes it fast and simple to
determine the most appropriate
formula of Oneida Instant-Weld
Adhesive to handle your particular
bonding requirements.

The new literature gives detailed
specifications on the 10 different
types of Instant-Weld, giving set-
ting time, viscosity, softening
point, melting point and weathera-
bility, as well as examples of the
various formula’s bonding (tensile)
strength on similar and dissimilar
materials.

Circle (84) on Reply Card

The Engineering Department of
the Electronic Industries Asso-
ciation has announced the availa-
bility of RS-198-B-3A, “Detail
specifications B/22 and B/23,”
(Single and multiple layer, en-
capsulated ceramic dielectric,
2-pin dual-in-line capacitors, style
CC2810 and style CC2820; revi-
sion of RS-198-B-3.

The major changes in this re-
vised recommended standard are
the minimum thickness dimen-
sions. The document also contains
changes in the recommended plas-
tic shipping slides for the 2-pin
dual-in-line capacitor.

Copies of RS-198-B-3A are avail-
able for $6 each.

Circie (83) on Reply Card

Mountain West Alarm Supply
has recently released their new
1983 Security Catalog, which con-
tains more than 2000 items, as
well as technical information and
color photos. Diagrams and de-
tailed descriptions make this cata-
log an asset to everyone from

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your :

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-82.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034

Your
ad gets
quick
results.
Advertise
in
classifieds.
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A FULL SPECTRUM OF ELECTRONICS

ECG EQUIVALENTS (PARTIAL LIST)

238 10 /526.00
113 10/ 450
123A 16/ 350
128 10/ 995
129 10/ 995
152 10/ 7.50
153 10/ 7.50
154 10 / 1200
157 10/ 995
196 10/ 995
197 10/ 995 292 10 / 12.50
198 10 /1250 308 5/ 25.00
230 §/1750 30 5/ 2500
231 571780 375 10 / 15.00
291 10 / 12,50 128 100/ 895

LARGE Inventory of CMOS, TTL, memory
PRODUCTS AVAILABLE.

PHOTOFACTS

All Same $6.95

TRIPLERS & SAFETY
CAPS ECG EQUIVALENTS

(MAJOR MANUFACTURE BRAND)
58 upS1285ea
529A/replaces 556  $17 75 ea
Stor $15 00,
EP25x60 GE S
EP25x75 5for $15 00

500A $1095ea
‘ D
A 16 7. 2
526 $1675¢ea R
250663-11 MAGNAVOX

523A §1395ea

58 up $14.95ea e
800-860 Zenith
250863-17 5for $15,00

3000 Sphtters UV/FM
10or $10 00 (O]
75 QSphitters UV
10 tor $14 90
Matching Transformers
10for $5.50 100for $45 00
F-59A "RING ATTACHED
100 tor 51500
1000’ 1. RG58U $49,95 5000° ft & up 546.95

SPECIALS

123A
159

47 Bulb
159 Bulb
80/450

100 for
100 for
100 for
100 for

10 tor

$19.95
19.95
9.95
15.00
1200
1007450
2007300

10 for
10 for

1400
14.90

12001 Cold Them:stor 10/87.90

15 mg Focus Pots Most Popular 10/89.95
CR-250 Brightners 6 for $5.95 ea

Kester 062 Soider $995 3/$28.00

Loop Ant 10/83 50 50/$1500 100/528.00

MAKING ORDERS

IN PA, CALL COLLECT
(215)-472-0369

ALL OTHER STATES CALL TOLL FREE
1-{800)-523-0721

PURCHASE TERMS
Minkmum order $25.00
Minimum on all MAJOR CRLOIT
CARDS $50.00

SPECTRUM
ELECTRONICS

5932 MARKET STREET
PHILADELPHIA , PA. 19139

WRITE FOR YOUR FREE CATALOG

Circle (22) on Reply Card



E{:lmem The LARGEST selection of
ELECTRONICS Japanese semiconductors!

STK-0050 230613 JB-300 GH3F (for sony)
-
100 up) A > vs
. -
(Minimum 10) (10 -99) (M|n|mum 10) (Minimum 10) &
(The above special prices are effechve unt|l October 1, 1982)
D89S 220 260 290
C1307 210 240 280| cC1913 80 90 100| C2813 30 35 4| D8 220 260 290
Se Ic 8605 802 %] Cizoek 280 29 40| C191aa 40 %0 60| Copia 30 35 40| DB 400 440 480
SoR 18 AT Il Gz a5 30 5| Gisis 50 60 70| Cogzé 110 198 13| Daos  ae 43 aen
Tran Boen 230 22 2B/ cimz 25 3 35| Ci1918 30 35 40| o83 54 ss0 seg| Dowr 50 60 10
i 3099 1028 19| 4N 700 740 BO1BA 200 23D 2501 i35 400 460 4s0| Gig21 S0 B0 70| C2838 580 600 620| D993 295 330 360
piasors A%e T 8% 680 B620 0B M0 iy 25 30 35| C1923 25 30 35| C2839 30 35 40| D993 430 460 490
25A197 120 130 140| A912 S5 85 75 Bé2! 0 2 80| g 30 40 50| C1940 40 45 50| C2921 840 B60 890 | DIV 480 520 560
A509 35 40 a5 | A913 5 B S| B 1 1S 20| iz 2 X 35| C1941 120 150 180] Coosr 860 sen seo| ooz e o %
ASI0 200 220 240 | A914 00 % %) B0 180 2@ 2200 i3s3 30 33| Cigez 280 310 39| 2550 25 30 35| D029 55 &5 75
A525 S0 60 70| A915 S0 60 70| B631 60 & 90| &35 30 35 40| Ci951 140 150 180| D234 60 70 80| D046 170 195 215
AS37 210 230 250 | A916 90 110 130 Bed S0 & 700 i3 40 50 60| C1953 & 70 80| D235 60 70 80| DI047 260 290 320
“A539 35 40 45| A917 80 %0 1101 BE3 O s W) Gimad as 380 20| C1957 85 70 80| Ds3? 220 245 298| Oioss s o8 X
AB45 50 55 60| A918 40 50 60 B64S 640 660 680 (i34 45 50 55( 1959 30 35 40| 0261 35 40 45| DI060 110 130 150
AS61 30 35 a0 | A9 40 50 80| BG4 50 & 7 s 45 50 55| C1962 160 180 200 D272 390 420 460 D106 110 130 150
AB62 30 35 40| A929 3B 45 55 B&474A 05 501 Eiaee 55 65 75 C19%69 160 170 1.80| D287A 290 310 325| DI062 140 160 190
AS564 30 35 ap | A93s 20 6 70| Bo4s S0 & 70l Cime 200 430 4s0| 1973 80 0 100| D2 240 265 295| D1063 180 190 220
ABB5 60 70 A939 60 170 180 BESOAY 90 10 110|439 25 30 35| C1974 150 170 190 D2g1 155 175 195| D1064 240 260 290
A566 240 280 320 A940 140 160 180 BESBA 420 480 480|  Gyagp 3 40 45| C1975 150 170 190| D292 180 210 230 | DiO77 65 80 0
ASOE 130150 170 | A2 120 180 180, BeeB 210 230 2401 i3s3 e0 10| Ciomo 20 e ee| o5 65 75 85 Di11} 80 100 120
AB07 160 180 200 Ag48 35 45 60 8673 330 385 390| y36 30 40 50| C1983 100 120 140| D315 80 90 100]| D1138 80 95 110
A608 35 40 45 A948 70 B0 90 B675 218 25 290 C1368 50 80 70 C1984 180 200 240 0325 5 70 90 MISC. TRANSISTORS
AB09 60 70 80 Ag52 25 30 35 8681 320 4.0 460F 4377 320 340 360| 1686 195 225 50| D330 70 80 95| Bu208 400 440 480
A610 320 340 380 | A9S3 35 40 45 Boez 120 130 1 Cigp es 75 wo|  Coo0v 35 40 45  Dadn 80 90 110|BUYESA 400 440 480
AB16 320 340 380 A954 40 45 50 B6B6A 210 230 250| (383 0 50 60| C2002 40 S0 60| D335 320 340 3.5 | SE1010 30 40 50
A620 0 80 110 A5 90 100 110 B6BBA 240 250 2801  Cy3gs 0 50 60| C2003 70 80 90| D34t 340 380 420 | SES020 95 110 120
A621 110 125 165 | A9%6 3B 40 45 BE90 125 140 160| &) 39 40 50 60| C2006 40 45 50| D348 330 355 380 ['SG60Y 620 670 740
AB27 310 330 360 A8 70 80 90 B691 230 230 290 C1390 40 45 50|  C2009 65 75 95 0350 400 425 450 |5G629 620 670 740
A628 0 3 40 A970 40 45 50 8692 260 2.0 3201 y3g9 95 115 130| C2021 30 35 40 D355 40 50 56]2SF248 680 720 750
A634 45 50 53 A979 55 60 65 B6%E 260 230 310}  Eya00 45 55 85| (2028 6 70 80| D3 80 90 105 | MARANTZ TRANSISTORS
AB36 85 110 13) | A%I 490 520 540 Boor 280 230 3101 CrippA 340 360 3%0| G029 180 210 225| D3y 80 90 105|SJ2519-2 260 280 320
AB40 300 3% 40l A2 490 520 540\ BIOO 275 345 395 Cygza 360 380 420| C2034 220 240 260| D3 70 80 95 | S4 220 240 2.60
ABa1 30 35 4| Agea 20 3 40| BT02 420 430 490|  Ci4y3a 480 580 620| G057 30 35 40| D359 65 .75 85| S60BOA 420 445 460
ABa2 30 35 40 A992 50 60 70 Br0g 120 130 1601 g5 110 130 140 2060 80 100 120 D361 70 80 95| S6080B 440 470 490
AB43 45 50 =5 A995 0 80 90 8708 300 340 39 C1417 30 35 4 2068 120 140 155 D371 180 195 215[S56087A 690 720 740
AB49 500 525 550 | A999 35 a0 4 BrogA 380 330 420 Cia9 70 80 90| G207t 9 100 110( D381 80 100 120 |S60B7B 690 720 740
ABS3 270 290 310 | AI006B 120 140 160 B718 280 330 340| &y4ka 3 35 40| C2073 120 140 160| D3BEA 95 115 | AMERICAN TRANSISTORS
AB59 35 4D 45 A1007 360 390 420 B719 155 175 195 C1439 8 95 120 c2074 70 75 80 DIBBA 240 265 285 | BF15S5 80 90 100
ABE1 6 [ ) A1011 7580 %0 8720 185 185 205|  Si4aq 180 210 230 C2075 160 180 200| D38o 80 90 105| MJE2955 295 320 380
AB63 370 390 410 A1015 40 50 60 B722 2.9 310 340 C1445 250 270 290 C2076 30 35 40 D400 40 45 50 | MJE3055 275 280 340
AB66 35 40 &5 | A1017 60 70 0| B737 0 8 70l Guaar "6 70 80| C2078 100 12 140| D401A 95 110 10| SJES003 350 565 275
A670 9 100 120 A1019 6 70 & 8740 60 70 B0 (g 90 100 110! C2086 50 80 70| D4t 80 90 100 |TiP29 S0 80 70
AB71 8 0 100 A1020 50 60 70 Br4g 120 140 1601 (449 6 80 90| C2088 55 60 65| Dais 70 80 90| TIP30C 60 70 80
A672 30 35 40| AI021 110 130 150 8753 325 355 380 Cyasq 320 350 390| G2089 30 35 40| D424 390 440 490 | TIPIC 80 90 100
A673 35 0 45 A1047 5 70 80 8754 280 920 3404 4 W 3% 40 C2001 90 100 120| D425 295 345 380 | TIP32C 80 90 100
A678 35 a0 45 A1048 3B a0 45 Bi%c 210 350 2801 Ciars 70 80 90| G082 160 180 220| 0426 295 395 359 TIPas 90 100 110
A679 375 400 425 A1049 35 40 a5 8757 420 450 480  (ys01 100 120 150| G216 275 300 325| Dasy 220 245 2,70 | TiP3s 9 100 110
A682 70 8 A1050 480 540 590 | B764 35 40 45( €507 100 120 130| ©2153 90 95 105 D437 400 440 490 ( TIPIBC 120 140 160
AB83 40 45 50| AI051 460 480 520 B772 55 85 75| C1508 45 55 65| C2166 120 130 140 D438 45 80 70| TIPa1 90 100 110
AB84 35 40 45| AI0B2 405 <30 450| B773 320 250 380| Gisia 110 130 159| Cozos 70 80 90| D467 35 40 45| TIP2C 110 120 130
A695 25 28 3 Al075 340 360 380 8775 170 190 210 C1520 100 130 160 c2210 30 35 40 D468 50 60 70 | TIP61B 65 75 95
ABITK 35 40 35| A1076 340 360 380 B776 180 z00 220| C1567 70 80 90| Ce28 70 80 90| D470A 320 340 360 | TIP122 120 135 145
A699A 60 65 70| A77 19 210 230| P88 30 35 a0 Cises 80 90 100 22 6 80 951 D47l 30 35 45| TIP127 120 135 145
A705 45 50 55| A1094 300 340 380 8813 80 100 1204 C15%69 100 120 140| C2200 B0 90 1.00| D476 105 120 145 | TIP2955 330 380 3%
A706 110 130 A1095 420 440 460 8815 30 35 40| Cis71 65 80 90| C2231 130 150 180 0478 80 90 100 (2N173 290 350 390
A715 S0 60 70| A102 260 280 320 B8I6 190 20 260| 1573 60 70 80| Ce235 80 90 100| D525 80 100 1.20|2N176 160 180 200
A719 25 30 38 A1103 290 310 330 B817 220 60 300 C1579 520 560 590 C2236 50 80 70 D526 60 75 85 | 2N918 75 90 120
A720 25 30 3 Al104 310 330 350 B825 110 -30 150 C1583 50 80 .80 C€2237 340 370 400 D551 420 450 4.80 | 2N99Q 120 150 1.80
A721 2% 3| AMOE 330 360 80| 886 140 60 190 Cisee 50 620 680| G223 70 80 90| D885 490 o9 oo | aNiiae 1030 1149 129
AT722 25 30 35 A107 320 340 360 8827 180 90 220 C1585 640 665 690 C2240 45 85 85 D571 50 65 75| 2N2089 95 120 135
A725 25 30 35{ A1108 320 340 360 B828 240 B0 290| C1s86 640 680 740| Ce242 135 1855 170| D575 270 300 325| 2N2219 130 140 150
A726 25 30 35| anw 55 65 75 B334 80 9% 100| c1589 390 420 450/ C2258 B0 70 80| D582 275 320 340 | 2N2222a 35 a0 45
A733 25 30 3| AN 9 110 130| Bed7 758 100|  C1619 225 250 275, C2261 420 44D 480| DSB6A 140 190 220 | 2N2487 140 160 180
A738 45 50 55 AM12 150 170 190 8861 110 25 140 C1624 70 80 90 C2262 420 440 480 D587A 180 220 260 | 2N2857 140 160 180
ATy 2 245 278 ANNIG 780 840 B80| 28C988 110 20 130| Cies 100 14D 1601 2270 80 70 80| DobeA 180 249 ooa| aNzeos 90 100 110
A743 60 70 80 A1124 50 60 70 €971 70 80 90 C1626 70 80 °0 c2271 45 80 70 D592 45 55 70 | 2N3053 80 95 110
A744A 430 480 490] A1135 240 260 280] G983 60 70 8| (127 40 50 80| C274k 35 45 60| D600 45 55 70| 2N3054 120 140 160
A745A 44D 470 490| A1341 280 300 340| 1000 3 4 50| Cigs 60 70 80| C2275 60 75 90| D60 190 220 250 | 2NI0SS 100 120 130
A746A 460 49 540 Al144 115 135 t50 C1012 130 (40 150 C1629 140 160 180 £2278 80 80 1.0 D610 110 125 135 | 2N3405 100 120 30
A747A 480 540 590 A1145 8 9% 105) G013 65 75 85| Cigar 70 80 90! C2291 70 B0 90| O612K 45 85 75| 2N3738 140 165 190
A748 75 8 95 AT146 420 450 475 c1014 40 80 70 C1648 25 30 35 C2298 5 60 .70 D613 70 .90 1.00 § 2N3741 180 180 220
AT50 40 45 55 AT168 630 660 690 Ci017 60 70 80 C1663 200 220 250 2308 25 28 30 D627 270 295 3.20 | 2N3766 140 160 190
A753 360 390 430| A1170 720 75 780| Ciois 55 8 75| cieesa 220 25 280 C2314 70 80 100| D635 175 200 2.25| 2N3771 200 220 260
A755 70 100 120 ATTS 3% 4 C1025 100 120 140 C1667 290 320 340 C2315 140 160 1.80 D665 500 535 575 2N3772 220 260 3.20
A757 420 460 520 A1179 3 35 4 €103 240 280 310 1669 80 100 1.10 C2320 35 40 45 D66EA 4 50 60| 2N3773 340 380 440
ATSS 320 380 420 A4 170 130 160 C103¢ 600 540 700| G1670 100 110 120] 2344 B0 90 100 DevA 45 a9 w0l INre e im0 s
A762 310 340 280 A1186 320 340 360 Cr047 3B 40 0 C1674 30 35 .40 C2354 100 130 160 D669A 70 85 95| 2N4351 220 240 260
A763 40 45 50| A1187 400 430 460 C1050 240 260 280| Ciars 0 3B 40f Cae2 70 B | D712 75 90 100 | 2N4G00 240 280 3.20
A764 320 340 60 A1215 840 860 890 1051 280 320 340 C1676 30 40 50 €2373 145 160 175 D716 135 155 190 | 2N4gi2 180 210 260
A765 320 340 60 A1216 860 890 940 C1059 160 180 200 C1678 80 90 1.00 C2375 45 55 70 D718A 200 220 240 | 2N4g918 130 140 150
A768 120 130 160 | 258476 B0 90  1.00 C1060 60 70 80 C1681 25 30 35 C2441 55 70 .80 D721 320 350 375 2N4921 150 160 170
A769 130 140 70 8481 80 90 100 C1061 60 70 80 C1683 160 180 2.00 C2458 25 30 35 D725 500 540 580 | oN5190 280 300 320
A771 280 320 540 Bag2 o 95 10| Cross 50 8 70f Cie84 30 35 40| C2481 110 120 130| D726 80 95 105 | 2N5193 140 150 160
A773 70 80 8507 70 85 90 G098 56 65 751  C1685 25 30 35 C2482 100 1.10 120 D727 180 200 2.30| 2N5458 280 3.10 340
A7T7 40 50 60 8509 110 120 130 C1106 295 345 39 C1687 30 35 40 C2486 420 450 470 D728 330 360 395| 2N5490 65 75 a5
A790 40 50 BS11 65 80 90 c1107 75 85 95 C1708 30 35 40 C2491 226 245 265 D733K 280 320 360 2N5589 700 780 880
ATQ4A 70 80 90 8512 65 75 85 Cine 200 440 460 C1723 9 110 1.30 C2497 320 350 380 D736A 290 340 380 | 2N5590 860 960 10.60
A798 45 55 6 B514 65 80 90 C15 330 370 390| Cir28 70 B0 90 €2525 380 410 445 D738 390 420 460 | 2N5591 960 1060 12.20
ABOB 360 380 4 B519 400 440 480 CI116A 210 430 460| 1730 35 40 45| (2526 380 420 465 D743 85 95 110 | 2N60B1 990 1040 1080
ABO9 240 260 280 | B524 80 100 204 g7 120 130 140| G735 B0 90 100| Cosar 338 375 38| D745 290 330 389 | oNGOB2 1020 1080 11a9
ABIO 190 210 240| B525 35 40 45 Crizt 280 280 320| Cir40 30 35 40| (543 40 50 60| D746A 44D 475 510 | 2N6OB4 1290 1360 14.60
AB14 80 90 100| B526 70 80 90| C1124 95 110 130| Ei758 90 100 120 564 380 400 420| D755 80 90 100 | 2N6102 6 75 95
AB15 80 90 100 B527 70 100 120] C1126 120 140 180 C1738 0 110 120 25 520 560 5905| D756 50 60 70 | 2N6121 85 75 95
AB16 50 60 70| B528 80 90 100y Ci127 120 140 160 C&1787 90 100 110| (2575 35 45 50| D758 100 120 140 | 2N6125 65 75 95
AB17 35 40 45 B530 280 280 300 C1151 520 580 620 C1760 65 80 90 C2577 220 260 3.00 D759 90 100 110 2N6126 65 75 95
AB18 70 80 90| B531 240 260 280| C153 520 580 6200 &1775 30 36 45| Co578 240 280 300| D760 135 160 185 | 2N6387 6 75 95
AB26 3 40 45| B536 80 90 100] C161 15 170 190| ci1778 40 45 50| C2579 260 300 340| D76 100 120 130 | 2N6516 50 60 70
AB35 180 200 220 8537 80 90 100 C1162 S5 60 701 1810 275 300 350 C2580 320 350 390 D762 60 75 85| 78LOS 100 120 149
AB36 30 35 4 B539A 260 280 300 C1166 35 40 45 C1811 120 130 1.5 C2581 360 380 460 D766 190 220 250 AD161 250 275 290
AB37 210 230 250 B541A 300 320 360 1168 160 180 200| Ci815 30 40 80| C2588A 290 320 340| D770 35 4D 45| MPS-AO6 45 50 60
AB29 90 100 110 BS44 50 60 70 CI172B 420 460 490! C1816 220 240 260 C2500 120 130 1.40 D789 35 45 55| MPS-A13 45 50 60
AB4D 100 110 120 B545 380 420 445| C1173 45 &0 0| Cisze 90 110 130 ¢2s91 9 100 120 D7 75 80 85| MPS-AS6 50 65 75
AB41 25 30 35| BS54 € o 80| Cira 420 480 40| Ci87 B0 90 100 G292 155 ‘175 185 D793 280 300 320| MPSUGY 98 198 10
AB42 30 35 40| B549 75 85 95| G175 45 55| C1828 300 320 340 C2607 780 820 860 D794 60 70 80{ MPS-US7 95 115 130
AB44d 25 30 35 B554 440 460 480 C1177 1090 1180 12 & C1829 650 700 750 Cc2611 85 75 85 D822 450 495 530 AF OUTFUTS
AB47 30 35 a0 B5SS 360 380 420| G209 30 C1845 30 3 40 c2621 70 80 90| D833 250 275 305 MRF-450A 1650 1700 17.50
AB50 40 S0 60 BSS6 320 340 360| C1210 50 55 60| C1846 3% 40 45| Coeaz 50 60 70| D838 440 475 510]| MRF454 2260 2360 24 60
AB58 115 130 160| B557 280 300 320 Gravi 30 3% 40| Cisar 60 70 80| C2634 35 40 45| DBA3 250 270 290 | MRF454A 2360 24 60 25 60
AB72 30 4 50| BSEO 40 45 50 Ci2zi2a 75 80 100| €850 70 80 90| C2665 240 260 280 | D844 240 280 320 ] MRF4SS 1780 1880 1980
ABB5 60 6 70| B56I 35 4 a5| G213 25 30 35| C1875 300 340 380| CoB69 30 35 40| D845 560 600 &40 | MRF4S5A 1880 19.80 20 80
AB86 40 45 50| BS62 40 a5 50| Gi2z2 25 30 35| Cress 5 60 701 2681 320 340 370| D847 340 375 405 | MRF644 2880 2980 3080
AB93 25 28 30| B564 30 35 40| Ci26A 50 60 70| C18%0 25 30 3] C2704 105 125 145| D848 380 420 440 | MREG4E 3060 3160 33 60
AB99 50 8 60| BS66 180 200 220 C1237 140 160 180 C1904 0 50 80| G2708 85 95 105| D869 495 545 585 | MRF64S 4080 4180 4380
A4 o D D Bge v 150 65| Ci2a9 220 240 2680| G196 40 S0 60| Co706 390 420 4495| 0e50  oan s S| MArees ‘0% 4 «m
A905 50 80 70| ©595 85 95 110| Cr2ss 30 40 50| C1907 40 50 60| (2773 635 595 740 | DBSO 70 80 90 | MRFBO04 420 460 490
A906 40 50 60| B59 80 85 95| C1295 390 440 490| C1908 35 40 50| Cz77a 745 790 825 | Ose2 40 50 60 TRIACS
AS07 520 560 590 B600 520 550 590 C1306 120 145 160 C1909 190 200 220 c2812 30 35 40 D883 290 320 360 | 4A 400V 120 140 150
1 A . o - )
Special 100-up pricing available. For a complete listing of IC’s, call and ask for our free 96 page catalog.
i y
[
RO
858 CO R PARK DR 5
A A A
O R OHIO 45459 O O
434-00
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security and alarm professionals to

the advanced do-it-yourselfer.
Circle (97) on Reply Card

Sprague-Goodman Electronics
has a new series of miniature
single-turn, air-dielectric, parallel-
plate trimmer capacitors. The
trimmers feature rotors and
stators machined from solid brass
stock.

Complete information on this
product line is given in Sprague-
Goodman Engineering Bulletin

SG-600, available from the Tech-
nical Literature Service, Sprague-
Goodman Electronics, 134 Fulton
Ave., Garden City Park, NY
11040.

Clrcle (90) on Reply Card

The new 382-page Stabiline
Automatic Voltage Control
Bulletin SVC1281 describes
Superior Electric’s complete line
plus a reference of power-line
disturbances and solutions. There
is also a glossary of electronic and
voltage-control terms.

Circle (94) on Reply Card

A line of precision tweezers with
specialized applications in the
scientific, electronic, research and
quality control laboratories fields
has been introduced by Grobet
File Company of America.

Developed specifically for the
professional market, the Grobet
tweezer line includes nearly 100

rStar View———=

Systems”

STAR VIEW MODEL 12K
s Complete System

e Easy to Install
* Reasonably Priced

*UPS Shippable
Weight 125 Pounds

* More than 100
Channels Accessible

types, shapes and sizes of
tweezers. The unusually varied
line has been given the trade name
“Arrow,” and the new 12-page
catalog #982 is now available to
help distributors and users become
familiar with the many tweezers

available.
Circle (81) on Reply Card

A new catalog of hard-to-find
tools for electronic assembly and

JENSEN
1982-83 cATAlOG

THE STAR VIEW 12K SYSTEM KIT CONTAINS:

$2595.00

precision mechanics is free from
Jensen Tools. The catalog features
more than 2000 products and in-
troduces several new Kkits. The
contents include tools of interest
to field engineers, technicians, in-
strument mechanics and electronic
hobbyists.
Circle (82) on Reply Card

asax..

* Azimuth Elevation Mount
¢ 24 Channel Receiver
*120° Low Noise Amplifier
*Feed Horn
eCables & Connectors
*No Modular Included
{May be ordered separately for $79.95)

Available through your local Craig Star View dealer ¢ Call or write for information ®
Dealership inquiries welcome ® Price subject to change without notice.

H&R COMMUNICATIONS, INC. subsidiary ot Craig Corp.
Route 3, Box 103G Call 800-643-0102
Pocahontas, Arkansas 72455 or 501-647-2291

Circle (24) on Reply Card
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NATIONAL SALES MANAGER
Greg Garrison

P.O. Box 12901

Overland Park, KS 66212
Phone: (313) 888-4664

LONDON, ENGLAND

John Ashcraft & Co.,

John Ashcraft

12 Bear Street, Leicester Square
London WC2H 7AS, England
Phone: 930-0525 Telex: 895-2387

AMSTERDAM, Holland

John Ashcraft & Co.

John J. Lucassen

Akerdijk 150A

1171 PvV-Badhoevedorp, Holland

Phone: 0-2968-6226 Telex: 18406 HARKE NL

TOKYO, JAPAN
International Media
Representatives, Ltd.

Sumio Oka

2-29, Toranomon 1-chome
Minato-ku, Tokyo 105, Japan
Phone: 502-0656

NORWOOD, AUSTRALIA

Hastwell, Williamson, Rouse PTY. LTD.
P.O. Box 419

Norwood, S.A. 5067

Phone: 332-3322

Telex AA 87113

TAIPEI, TAIWAN, R.O.C.

Antony Liu

Long Life Advertising Agency Co.
P.O. Box 17-134

Taipei, Taiwan, R.0.C.
Telephone: (02) 561-6629

Cable: Photop Taipei

Advertising rates in the Classified Section are 5C
cents per word, each insertion, and must be accom-
panied by payment to insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge $10.00.

For ads on which replies are sent to us for forwarding
(blind ads), there is an additional charge of $3.00 per
insertion to cover department number, processing of
replies, and maiiing costs.

Classified columns are not open to advertising of any
products regularly produced by manufacturers unless
used and no longer owned by the manufacturer or
distributor.

LARGEST SUPPLY OF TECHNICAL DATA. | Rlders
Sams, Supreme. Parts and equipment, too. FREE
CATALOG. Send SASE to. ARS Electronics, 646
Kenilworth Terrace, Kenilworth, IL 60043. 12-82-1t

AUTOMOBILE RADIO and tape replacement parts:
Delco, Chrysler, Philco-Ford, Motorola, Panasonic and
many others. Large inventory. Laran Electronics. Inc..
3768 Boston Road, Bronx, NY 10469. (212) 881-9600,
out of New York State (800) 223-8314. 5-79-tf

ELECTRONIC SURPLUS: CLOSEOUTS, LIQUIDA.
TIONS! Parts, equipment stereo, industrial, educa-
tional. Amazing values! Fascinating items unavailable
in stores or catalogs anywhere. Unusual FREE catalog
ETCO-011, Box 762, Plattsburgh, N.Y. 12801.  6-78-tf

SCRAMBLED TELEVISION, encoding/decoding. New
book. Theory/circuits. $9.95 plus $1 shipping.
Workshop, Box 393ES, Dept. E, Bethpage, N.Y. 11714,

7-80-tf

PRINTED CIRCUIT bodrds Irdm yout sketch or art.
work. Affordable prices. Alsg fun kit pro;ecls Free

details, DANOCINTHS INC Dept. ES, Box 261,

FOI’ sale Westland, Mi 481887 5-81-tfn
SONY-PANASONIC-RCA-ZENITH-EXACT REPLACE-

] -------— MENT PARTS-LARGE INVENTORIES-SEND PART OR
___—-—-;m MODEL NUMBERS-WILL UPS OR COD-GREEN TELE

THE GREAT ELEC RADIO DISTRIBUTORS, 172 SUNRISE HIGHWAY,

THINGS & IDEAS BOOK! ROCKVILLE CENTRE, N.Y. 11570, 5.82-4f

UNUSUAL PARTS, GADGETS & IDEA ITEMS, UNAVAILABLE IN
STORES COR CATALOGS ANYWHERE! Bargain prices on everything!
New items in every issue! Rush postcard for your copy!

ELECTRONICS
Dept 311
Plattsburgh N.Y. 129

01.
------ 1]
Circle (25) on Reply Card

HUNDREDS OF I

INDIVIDUAL PHOTOFACT FOLDERS (not sets) under
#1100. First class postpaid $3.00. Loeb, 414 Chestnut
Lane, East Meadow, NY, 11554, 11-82-3t

TUBES — Receiving, Industrial and Semi-conductors,
factory boxed. Free price list. Low, low prices.
TRANSLETERONIC INC., 1365-39th Street, Brookiyn,
N.Y. 11218E, 800-221-5802, 212-633-2800. 5-82-tf

2SC1172B's, 50 LOTS —$1.69; 2SC1308K's, orlginal
Sanyos, 50 lots — $1.99; Cheater cords, 25 lots — 35¢;
pol- and nonpolarized. 1,000 ft. reels of RG 59 U. Coax
Cable—$39/roll. Minimum order $75. Redcoat Elec-
tronics, 104-20 68th Drive, Forest Hills, NY 11375,
212-459-5088. 10-82-tfn

Opportunity knocks.

The professional world of the Electronics Service Dealer is rough.

That's why we’re working so hard to make it easier for you to operate
NESDA offers substantial savings on bank-

a cost effective business.

card and insurance rates, business contacts, technical and management
certification, and that’s just the beginning.

Our members are kept informed about industry developments, and
are offered the most comprehensive managerial and technical training

programs available. Opportunity knocks.
For more information about the National Electronics Service Dealers

Association, write to:

NESDA, 2708 W. Berry St.,

Don’t let it pass you by.

Ft. Worth, TX 76109.

FIRM NAME

FIRM ADDRESS

Member of State [ ] Local [] Assn.

CITY.

PHONE
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For Sale (Cont.)

Business Opportunity

TV TROUBLE ANALYSIS TIPS. Over 300 symp-
toms/remedies by circuit area; tough ones over the
years. Save time and money. Send $12.50 to CHAN TV,
8151 Grandview Rd., Chanhassen, Mn. 55317. 5-82-tfn

SPRING SPECIALS on Popular Electrolytics —
40/450V —75¢; B0/450V —85¢; 100/450V —95¢; 200/
300V —$1.05. Quantity 20 lot only. Minimum order of
$50. SUPER SPECIALS. Bulk Zenith safety capacitors
800-860, 12 lot only $2.50 each. REDCOAT ELEC
TRONICS, 104-20 68th Drive, Forest Hills, NY 11375,
212-459-5088. 10-82-tfn

REPLACEMENT COLOR YOKES-DEALERS ONLY.
Zenith 95-2501-2532-2887 etc. $22.95. Magnavox
361380-1 etc. $24.95. Sylvania $24.95. American-made
fuses in bulk-example 3AG 2 regular price .23 each our
price .12 each. Factory packaged GE transistors at
discounts. Example GE-20 regular price $1.10 our
price .65. Request circular on your ietterhead. David
Sims Enterprises, Inc., 665 East Jericho Tpke., Hun-
tington Sta., NY 11746. 800-645-5030, NY State (516)
549-3925-1592. 10-82-tfn

USED RADIO-TELEVISION TUBES. All types. Working
condition. 30 for $10.00 postpaid. Loeb, 414 Chestnut
Lane, East Meadow, NY 11554, 10-82-3t

RUBBER DRIVE BELTS—Lowest prices (26¢ up)
brochures free to repair dealers list belts by size, in-
cludes cross-reference. Individuals send $2.00
{credited). Electronic Parts Co., 1015 E. Escondido
Blvd., Escondido, CA 92025; (714) 741-2300/3868.
10-82-tfn

TUBES FOR TV AND RADIO —35¢ ea. Washington TV
Service, 1330 E. Florence Ave., Los Angeles, CA 80001.
12-82-12t

FOR SALE: NEW B.K. 10778 and 415 acquired
through delinquent accounts. For information or to
reply with bid write, MGC Inc. 490D Rd. #1 Macungie,
Pa. 18062, Best offer over $390 each. 12-82-1t

FTEA}H 1G-5257 Swe;p Marker Gen-erélo;, excellent
condition $135.00. 804-384-0240 Virginia. 12-82-1t

SHOP. Equipment and service manuals from warranty
service center retiree. Includes latest equipment, com-
plete Sams, Zenith, RCA, Kenwood, Litton, etc. parts
and factory manuals. At 20% of dealer cost.
1-303-641-4678. 12-82-11

800 Sams Fotofacts from 801 up $500 for all TEE VEE,
INC. 6040 1-40 West, Amarillo, Texas 806-353-9111.
12-82-1t

B&K 415 SWEEP MARKER GENERATOR complete
with cables, accessories and manual, like new condi-
tion, $250.00 plus shipping. Ph-209-924-1680.  12-82-1t

PRACTICALLY NEW B&K MODEL 830 AUTORANG-
ING capacitance meter with AC adapter. Will take
best offer over $100. Tim's TV Service, 16201 East
Sprague, Veradale, Wash. 99037, 509-924-4809.12-82-1t

AC VARIAC We built in 20 minutes for under $5 with
available parts. Plans $2.95. VARIAC, Box 131,
Sayreville, N.J. 08872. 12-82-1t

TUBES — All types, Including oldies and hard to find
tubes. 2000 different types in stock! SASE for price
list. ANTIQUE RADIO & TUBE COMPANY, Dept. 201,
1725 W. University, Tempe, AZ 85281. 12-82-2t

CLOSING SHOP—SELLING EQUIPMENT —B&K Tube
Tester, new, 747B—$225.00' B&K Sweep
415—3$240.00; Sencore MU-150 Tube Tester $79.00;
B&K 1077 Analyst $275.00; RCA oscilloscope
WO91C — $75.00;, SAMS-Fotofacts to 1350. Write AR-
TSM-CB Books Amprobe RS-3-$49.00. Maurer TV, 29
South 4th St., Lebanon, PA 17042, (717) 272-2481.
12-82-1t
SAMS FOLDERS BOUGHT & SOLD—used, ciean,
complete. Send numbers wanted to buy or sell. Box
#5, Davidsonville, MD 21035. 12:82-1t

TV TECHNICIAN, Gill's TV, St. Joseph, Mo., 525 So.
39th, contract wage $60 per set average bench, Call
Myrt 816-232-2750. 12-82-1t
MAGNAVOX 703744-, 704208, $13.99 exchange;
703646-314.95 exchange. Send your duds with order,
12 month warranty. Module Exchange, 930C S. Cedar
Ridge Rd., Duncanville, TX 75137. 12-82-1t

TV TECHNICIAN! Increase your Income up to $60,000
yearly. Rent-lease-sell TVs new-used, even from com-
tort of your home. Basic Preliminaries $10.00. Perrys
TV Systems, Hwy 181, Box 142, Route #1, Bremen, KY
42325, 12-81-tf

MECHANICALLY INCLINED INDIVIDUALS: Assemble
electronic devices in your home. Knowledge or ex-
perience not necessary. Get started in spare time.
Turn your spare or full time into cash. NO investment.
Write for free details. ELECTRONICS DEVELOPMENT
LAB, Box 1560ES, Pinellas Park, FL 33565. 5-82-tfn

RADIO TECHNICIAN: 4-5 years experience special-
izing in automobile radio repair. State of Oregon Radio
Technician and T.V. License and 2nd Class FCC Radio
Telephone License required. Excellent working condi-
tions and benefit package. Location near Portland,
Oregon. Send resume and salary requirements to: Per-
sonnel Dept., Riviera Motors, Inc., Five Oaks Industrial
Park, 5555 NW Five Oaks Drive, Hillsboro, Oregon
97123. (503) 645-56511, extension 231. Equal Opportuni-
ty Employer. 12-82-1t

HIGH PROFITS — LOW INVESTMENT: with our CRT re-
building equipment. Complete training and technical
assistance. Guaranteed resuit. Atoll Teievision, 6425
W. Irving Park, Chicago, lllinois 60634; PH. 312-
545-6667. 12-82-3t

ARIZONA TELEVISION repair business plus three
bedroom brick home. Established 20 years. Excellent
neighborhood. Nearby repair shop, adjacent lot on
one of Tucson's busy avenues. All three properties
and business, $100K. 602-622-2703. 12-82-3t

NORWALK, CALIFORNIA ESTABLISHED TV AND
STEREO SERVICE AND SALES very busy money
maker, excellent location, low rent, very good lease,
2300 square feet, 10 minutes to beaches and Los
Angeles. $40,000 includes inventory, large enough for
living quarters, owner retiring, phone 213-863-1919.
11-82-ttn

vice. RCA, Zenith, Litton. In booming east Texas area.
Total package includes modern custom building, SOQO
sq. ft.; display, sales and warehouse with complete in-
ventory; tools, fixtures. On ¥z acre. 300 ft. frontage on
major highway. Large trade area. Contact Glen Dren-
nan, Agent, 214-675-8856. 11-82-tfn

LEARN TO REPAIR ATARI'S: Did you know that more
than 2 million Atari Home Video games have been
sold and that most of them are now out of warranty?
Why not learn how to repair these games and expand
your shop's earning potential. At Electronic Institute
of Brooklyn we have put together a Video Taped
course for the T.V. technician which will take the
mystery out of repairing Atari games. These repairs
can be done using equipment you probably already
own. Included' in the course are the video tape,
schematics for the two different boards, technical
iiterature for the IC's, and a list of sources for replace-
ment parts. We have condensed months of research
into a neat package that will enable you to start repair-
ing Atari's right now! Our course is available on VHS
or Beta system tapes. For more information or to order
CALL TOLL FREE 1-800-221-0834 or (212) 377-0369.
Electronic Institute of Brookiyn, 4823 Ave. N.
Brooklyn, N.Y. 11234, 7-82-6t

BEAUTIFUL MONTEREY PENINSULA, Busy, suc-
cessful repair shop for sale. Fixtures, parts, Sams,
tools, equipment, contracts, lease. Priced ‘far below’
investment. (408) 899-1688 10-82-3t

DEALERS EARN EXTRA PROFIT selling cable TV con-
verters, Video accessories and other great items in
our brand new dealer catalog. Request a FREE copy
on your letterhead. ETCO, Wholesale Division, Dept.
535, Box 840, Champlain. N.Y. 12919. 9-82-12t

Use ES&T
classified ads
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Wanted

WANTED FOR CASH: 53, 7F7, 7N7, 6AF6, 6HUS,
304TL, 4CX1000A, 4-1000A, all transmitting, special
purpose tubes of Eimac/Varian. DCO, Inc., 10 Schuyler
Avenus, North Arlington, New Jersey 07032, Toll Free
(800) 526-1270. 5-82-tfn

EEAS, INVEN-TIOANS, new producTs wanted now for
presentation to industry. Call toll free 1-800-528-6050.
In Arizona, cali 1-800-352-0458. Extension 831. 11-82-3t

WANTED (OR NEEDED): Used VA-48 Sencore Analyzer
Newhard T.V. Call collect. Eve’s, area 215-262-3255,
Northampton, PA 18067. 12-82-1t
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Startthe
New Year right
inthe fastest growing segment

of theTVbusiness

withaline of VGR and Video Disc Player
accessories as strong as its name. -

Now, Zerith brings
you an assortment of
the fastest-moving
VCR and Video DisC
~ Player acaessories,

each individually pack- - pa

aged and labeled to
sell on sight from the
54" x 36" floor display
as shown. Prominently
displayed are such
accessories as dust
covers, video tape ID
kits, cassette storage
modules, signal split-
ters, attenuators,
terminators, A-B

switches,“F”, mini,and
other types of plugs
and jacks in virtually
any combination, plus
cables in a variety

of lengths each with
gold-electroplated
connectors. All with
the built-in acceptance
of TV's leading name
for quality home enter-
tainment products.
Call your Zenith distrib-
utor now for his strike-
it-rich VCR and Video
DisC Player ACCessory
Program!

ENITH

®
The quality goes in before the name goes on’

Zenith Racio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, llinois 60131




“\. Cut Your Service Time
1 Absolutely In Half Or
- Your Money Back.
Lo \

Y,

If you use a general purpose
oscilloscope for troubleshooting we
can cut your present service time
in half with the SC61 Waveform
Analyzer. That claim may sound a
little bold, but SC61 customers
around the country tell us it's hap-
pening every day in service
shops just like yours. That's why, in
less than one year, the SC61
Waveform Analyzer has become
the biggest selling instrument
in our 31 year history.

It's ten times faster—ten times
more accurate: The SC61 is the
firstand only instrument to integrate
the speed and accuracy of a
digital readout with the viewing
capability of a high performance 60
MHz scope. Connect only one
probe and you can view any wave-
form to 60 MHz. Then, just push
a button to read DCV, PPV, fre-
quency and time.

There are no graticules to count
or calculations to make so every
measurement is 10 to 100 times
faster than before.

The digital readout is 10 to
10,000 times more accurate than
conventional scopes for
measurements you can trust in
today’s high precision circuits.

For Information Circle (2) on Reply Card
For Demonstration Circle (3) on Reply Card
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Plus having everything you
want to know about a test point, at
the push of a button, eliminates
guesswork and backtracking which
speeds troubleshooting
tremendously.

A special Delta function even lets
you intensify any part of a wave-
form and digitally measure the
PPV, time or frequency for just that
waveform section. This really
speeds VCRalignment and calibra-
tion procedures.

And it’s neat: What's it worth
to permanently clean up your work
bench? No more tangled leads,
piles of probes or dangling
cords. The SC61 is an entire bench
in one unit. You can’t get neater
than that.

o WiaE o

MODEL 881

\

Guaranteed to cut your service
time in half: When we say the
SC61 will double your productivity,
we're being conservative. We've
seen cases of three, four, even ten
time increases in productivity
with this first-of-its-kind, automated
oscilloscope. Every situation is
different, however, so try an SC61
and judge for yourself. Here's
our offer.

30 day money back guarantee:
If the SC61 does not at least
double your productivity during the
first thirty days, you may return
it for a full refund, including freight
both ways.

Call today. The SC61 is truly a
breakthrough in conventional
scope design. Get the entire SC61
Waveform Analyzer story. Call
toll-free today, and ask for our eight
page color brochure. It could
be the most productive call you
make this year!

Sencore, 3200 Sencore Drive,
Sioux Falls, SD 57107

(605) 333-0100 TWX: 810-660-0300
Alaska, Hawaii, Canada and SD
call collect at (605) 339-0100

SENCORE

Phone Toll-Free: 800-843-3338



