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Sylvania, of course. And there are 594
more just as good. It's the most complete
line of flameproof resistors in the industry.

Our flameproof resistors come in Y4, V3, 1
and 2-watt sizes for use in home entertain-
ment, communications, industrial equip-
ment or any job requiring a fuse resistor.
They can replace carbon composition, car-
bon film, metal film, wirewound and fuse
resistors with tolerances of 2, 5, 10 or 20
percent. And noncombustible ceramic con-
struction provides stable resistance plus
indefinite shelf life.

All Sylvania flameproof resistors come
in color-coded blister packs for easy iden-
tification. For a good look see your nearest
distributor. You can find his location by con-
tacting GTE Sylvania, Distributor and Spe-
cial Markets Div., 1025 Westminster Drive,
Williamsport, Pa. 17701.

SYLVANIA
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This is not just another
continuity checket Infact, this
amazing pocket tester is so
unique, it's pctented. It does
everything! And it do=s it
without expersive mefers and
hard-to-hcrdle test leads.

CORDLESS! SWITCHLESS!

With just a touch ¢ the orobe,
you can test for:

« Continuity

« Voltage

» Polarity

Test: 6 voltto 240 VAC
1voltto @C vc i DC

Tre100% solid state CVP
Mul- testercan be keptin
pocket ortool box to instantly
check:

* =|aating grounds
Zapacitors
—eakage
Fuses
AZ line voltage
DC voltage
DC polarity
Lamps
Diodes
Auto voltage check
B-2aks in printed circuit
boards

* AC neutrals
* Ground potential on
medical and other
equipment
* Much more
Once youtry the Workman
CVP Multitester you'll never
be without one again. See it
now at your WEP/Workman
distributor.
Uses 3 “N” cells (not included)

workman battery

#33-134

PO. Box 3828 W P
Sarasota, Fla. 33578

813-371-4242 R KMAN

TWX 810-864-0401 uscmomc PRODUCTS 1NC
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it’s extendable

for greater reach and torque.

5 DIFFERENT HANDLE STYLES
...regular and Tee, with and without h ; :
revergible ratchet; junior, and stubby; About the cover—These pictures of Compu-Matic Touch Tuning
all with Xcelite's unique spring device components are shown by courtesy of the Quasar Corporation.

for quick blade insertion and removal.
All shockproof, breakproof (UL).

85 INTERCHANGEABLE BLADES
...all the popular types and sizes. All
precision-made, genuine Xcelite qual-

ity. Fit all five handles. DEPARTMENTS
IN SETS, KITS, {
OR PIECEMEAL
...Toll-up service kits ; i
compact?stand-up, 4 8 Electronic Scanner 50 Test Equipment
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AMERICA'S LARGEST SUPPLIER

of ORIGINAL Japanese Semi-Conductors
for CB, TV and Stereo Repair

We carry only genuine replacement parts

TYPE - c 1.9 l TYPE TYPE 25-UP  10-24

2SA 102 25C 696 1.30 2S0 234 TA 7205P 1.60 1.80
2SA 234 2SC 710 30 2SD 235 TA 7310P 1.30 1.45
2SA 473 28C 711 2S0D 261 TBA 810SH 190 210
2SA 484 & 25C 730 2s0 287 TC 5080P 500 520
2SA 495 2SC 732 2SO0 313 TC 5081P 3.00 3.20
2SA 497 2SC 735 2SD 315 TC 5082P 340 3.55
2SA 509 2SC 756 2S0 325 UHIC 002 4.20 440
2SA 561 2SC 756A 2S0 427 UHIC 004 1.20 440
254 562 2SC 781 2SD 525 UHIC 005 4.20 440
2SA 5644 2SC 784 2S0D 526 UPC 20C 210 250
2SA 634 2SC 799 UPC 563 190 210
2SA 643 2SC 828 UPC 575C2 1.30 145

2SA 673 25C 839 UPC 576 190 | 210
25A 678 25C 867 UPC 592H2 70 80
25A 682 ) 25C 867A UPC 1001 190 | 210
2SA 683 25C 897 UPC 1008C 4.20
254 684 i 25C 930 UPC 1020H 1.90
25A 695 25C 945 UPC 1025H 1.90
2SA 699A 25C 983 UPC 1154 2.00
2SA 706 2SC 959 UPC 1155 2.00
25A 719 2SC 1000BL 4 UPC 1156 1.90
25A 720 25C 1014 UPC 14305 3.00
25A 733 2sC 1018 UPD 861 800
25A 747 2SC 1030C UPD 857 8.00
2SA 818 25C 1061 UPD 858 6.00
2SA 841 28C 1079 PLLOtA
2SC 1096 PLL 024
25Ca1098 PLL 034
25C 111
25C 1124
25C 11728
28C 1173
25C 1226
25C 12264
2SC 1239
25C 1306
2SC 1307
25C 131
25C 138
25C 1384
25C 1419
2SC 1675
25C 1678
28C 1728
2SC 1730
25C 1760
25C 1816
2SC 1856
25C 1908
25C 1909
2SC 1945
25C 281 25C 1957
25C 372 25C 1970
25C 373 25C 1978
25C 380 25C 2028
25C 394 25C 2029
2SC as8 25C 2076
25C 495 25C 2091
2sC 509 25C 2092
2SC 5154 2SC 2166 3
25C 517 SG 613
28C 535 : 78LOS
2SC 634A MPS U31

Minimum order $5.00. Add $1.00 postage and handling. Ask for our complete price list when ordering. Overseas
buyers, Manufacturers. Distributors or Dealer orders welcome. All parts are guaranteed againstfactory defects
for one year. C.0.D. orders are welcome. 48-hour delivery.

ORDER TOLL FREE Fuii-Svea

Nationwide ________ 800-543-1607
Ohio S— PR L] Califormia  (Cal Collect) 213-533-1221

Mon-Fri 10:00 1o 7:00 - Saturday 10:00 o 5:00 Mon-Fri 9:00 to 5:00 *Sal. 9:00 to 3:00
P.O. Box 40325 <« Cincinnali.Ohio 45240 P.O Box 3375 Torrance.Calitorma 90510

Telex: 21-4732
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Here's how to
become as good
a businessman as
yOou are a service
technician.

SIGNT AND SOUND BUSINESS MANAGEMENT | = 1o75

1.1 Introduction
1.1 Seiection of Location

1.2 Insurance

Business management course for service technicians —proved in classroom
use for over 3 years—now available on audio cassettes with 48-page workbook!

Whether you work for yourself or
not, it's important for you to know the
dollars-and-cents side of the electronics
business.

How and why rates are set and
revised periodically, for example. How to

organize and maintain customers’ records.

Ditterent techniques, too, for.speeding
up collections.

These are just some of the business
management subjects —originally tested
and proved in actual classroom use by
Zenith—now available to you on audio
cassettes with a 48-page workbook.

There’s simply no easier, faster,
more convenient way for you to become
as good a businessman as you are a
service technician!

You listen and learn at your own
pace...at your own convenience. And
then you review and refresh yourself on
any one or all of the subjects whenever
you choose.

You'll learn about inventory control
of parts, about budgets, about how to
prepare a balance sheet, a profit and
loss statement.

Such subjects as site selection are
covered, too. Accounts receivable and
payable. Insurance. Purchasing. Taxes.
Telephone usage. Analyzing income
and expenses. Equipment depreciation.

All in all, the 19 essentials of
management—as they apply in today's
inflationary economy —are discussed
thoroughly and clearly as they relate
directly to your profitable performance
as a service technician.

There's even a "case study” —
patterned after the teaching method of
the graduate schools of business manage-
ment—to prove dramatically how much
you've learned so easily, so quickly,

50 well.

Order your Business Management |
self-training program now by completing
and mailing the coupon below!

Your livelihood may depend on it.

Please send one set of four audio cassettes and the 48-page workbook of the Service
Technicians’ Business Management | sell-training program. Enclosed is a check for
$39.95 to cover the cost of the complete program plus shipping and handling expenses.

Name.

Company Name

Address.

City -

____State __2ip.

Please complete and mail this coupon with a check or money order to: Zenith Radio Corporation,
Business Management Services, Dept. 10, 11000 Seymour Avenue, Franklin Park, llinois 60131,

Circle (6) on Reply Card

4 Electronic Servicing December 1978

Electronic Servicing

Editorial, advertising and circulation corre-
spondence should be addressed to: 9221
Quivira Road, P.O. Box 12901, Overland Park,
KS 66212 (a suburb of Kansas City, MO)-{913)
888-4664

EDITORIAL
Bill Rhodes, Editorial Director
Carl Babcoke, Editor
Cindy Nelson, Managing Editor
Beth Brugman, Editorial Assistant
JoAnn Vella, Editorial Assistant

Dudley Rose, Art Director
Linda Franzblau, Graphic Desligner

EDITORIAL ADVISORY BOARD
Les Nelson, Chairman
Howard W. Sams & Co., Indianapolis
Joe A. Groves, Technical Consultant
Howard W. Sams & Co., Indianapolis

CIRCULATION
John C. Arnst, Director
Evelyn Rogers, Manager

ADMINISTRATION
George H. Seferovich, President
George Laughead, Publisher

ADVERTISING SALES
Marilyn Carroil, Production
Regional and Advertising Sales Offices
near Advertising Index

ELECTRONIC SERVICING (with which is
combined PF Reporter) is published monthly
by Intertec Publishing Corp., 9221 Quivira
Road, Overland Park, KS 66212.

ELECTRONIC SERVICING is edited for tech-
nicians who repair home-entertainment elec-
tronic equipment (such as TV, radio, tape,
stereo and record players) and for industrial
technicians who repair defective production-
line merchandise, test equipment, or indus-
trial controls in factories

Subscription prices to qualified subscribers
1 year—$10, 2 years—$16, 3 years—$20, in
the USA and its possessions. All other
foreign countrles: 1 year—$13, 2 years—$22
Subscription prices to all others: 1 year—
$25, 2 years—$50, in the USA and its
possessions. All other foreign countries: 1
year—$34, 2 years—$68. Single copy price
$2.25; back copies $3.00. Adjustment neces-
sitated by subscription termination to single
copy rate. Allow 6 to 8 weeks delivery for
change of address. Allow 6 to 8 weeks for
new subscriptions.

SCABP
l INTERTEC PUBLISHING CORP.

Subsidiary of HOWARD W. SAMS & CO.. INC




Best by test
after test.

to mak e the length
You're dOl.lbly sure and diaf;f‘:trer are rigk%tt.
of quallty with twice tested Few manufacturers

| test each and every small
Bus§°fuses, dimension glass tube fuse
they make. Even fewer test
each fuse both physically
| and electronically.

Our tougher testing
assures that the Buss
fuses you buy will per-
form exactly the way you
want them to. When you
want them to.

I It also explains why
Buss fuse quality isin a
class by itself.

This small dimension |
glass tube fuse may look ‘
good to you. And to us. .
But looks aren’t enough ‘
at Bussmann. 1

That’s why Bussmann |
quality control involves ;
more than a quick visual
inspection. Or testing a |
random sample from our
production line.

Instead, Bussmann
tests every one of these l
fuses twice. Once for |
resistance, to measure
electrical performance.

Then again for dimensions, | MeGRAWEDISON

X Bussmann.
The Protection
Experts.

Bussmann Manufacturing Division
McGraw-Edison Company

P O. Box 14460

— St Louis. Missouri 63178
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Servicing

Information. ..

What kindis best?
What kinddo yvou want ?

By Carl Babcoke, editor

Theory versus practice

Some electronic technicians think of general service
information as being *“theory,” while specific informa-
tion is called *“practical.” After they graduate from
tech school, many believe no more theory ever will be
needed. That is wrong! A technician who uses correct
theory in practical ways is certain to find defective
components or wrong conditions much faster than if
he only tapped, prodded, twisted and replaced parts
instead of making accurate tests with proper
equipment. I proved that in my own case. I was a
competent tech although I had little formal training,
but I diagnosed faster and mare accurately after I
learned correct theory.

In addition, one engineer in the Bureau of
Standards is quoted as saying that nearly 50% of the
“facts” in electronic books either are wrong or
incomplete. I believe that statement is true. That's
why most of our articles that describe circuit behavior
use original material and not textbook explanations.
Some of our descriptions of fube-powered and SCR
sweep circuits have become classics of corrected
theory.

Fortunately, the choice is not ‘‘theoretical or
practical” but it can be “theoretical plus practical.”
You should have the best of both.

Effects of solid-state

Unfortunately, many of the quick-and-dirty tech-
niques we used successfully with tube circuits are
useless when applied to solid-state circuits. One
reason is that solid-state circuits are not standardized
as much as tube circuits were. A helpful shortcut for
ane brand and model of solid-state product probably
won't work right if applied to another model and
brand.

Another reason is the inability of solid-state devices
to tolerate overloads (a transistor will blow before its
protective fuse can open). I am not foolhardy enough
to attempt some unproven shortcut that might ruin a
whole string of transistors. Nor will I recommend
such methods to you.

Plug-in modules have reduced the amount of
troubleshooting by allowing a choice of total replace-
ment or diagnosis plus repair.

Too much information

One of the answers for successfully servicing these
new-technology machines is for technicians (who
already know how the circuits work) to use better test
equipment while making many more tests.

6 Electronic Servicing December 1978

However, a common discouragement for techs who
try this kind of upgrading is when their tests give
them information they can’t handle. As one tech said,
“My new scope tells ma more than I want to know."
He meant that he could not interpret the confusing
readings. If you keep trying and learning, eventually
you'll advance to where these sophisticated tests are
clearly understood. They then will be valuable and
indispensible to you.

We believe Electronic Servicing can help you reach
this desirable goal.

Space-age information

In early 1676, we began a continuing series about
the circuits and servicing of modular color TVs. Our
coverage of seven different models has been quite
detailed, with original explanations of all major
circuits, including actual voltage readings and special
waveforms (some never printed before). Many
discussions went beyond the immediate circuit, so you
could adapt the information to other circuits and
models.

Two unusual training devices we have emphasized
are current waveforms and dc waveforms. These dc
waveforms included a line marking the average-
voltage or zero-voltage paint. One reason tube theory
can't be used also with transistors is that silicon
transistors ignore any forward bias of less than 0.5
volt. These low voltages do not cause C/E current.

Dc waveforms also ere essential to our clear
understanding of digital circuits. Digital signals are
pulses of dc veltage. Therefore, proper measurements
must include the positions of zero and supply voltages
in relation to the pulse waveform.

In short, we at Electronic Servicing have been
attempting to prepare you for successful and
profitable servicing of whatever circuits the future
may bring.

Our efforts have not always been appreciated. One
technician, whose address was obliterated, com-
mented that even the engineers who designed these
circuits could not understand our explanations. He
wanted “practical” information he could use at his
bench each day. Of course, we believe a correct
knowledge of circuit operation is the first (and
probably the most valuable) step in any kind of
troubleshooting.

What kind of articles would you like to see in
Hectronic Servicing? Write to the editor at P.O. Box
12901, Overland Park, Kansas 66212. 0
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Make the TV recepltion connectlion pay off....
with Channel Masler accessories!

When you‘re making a TV antennz installation,
don’t miss out on half the sale....with Channel
Master Accessories you could be making greater
profits and improving your customer’s reception.

An antenna alone can’t handle many reception
problems. Channel Master rotors, preamplifiers and
passive devices solve problems and earn you more
money at the same time....and Channél Master
masting, hardware and transmission line assure that
your installation goes up and stays up—that’s what
keeps customers coming back to you for service!

Channel Master has put more than a quarter cen-
tury of electronic engineering experience and the
finest materials available into every product.

There's a lot of profit between the antenna and
the set....that’s why it pays to specify Channel
Master all the way!

Lhannel Master

Division of Avnet, Inc.
ES1278, Ellenville, N.Y. 12428

World's largest manufacturer of Communications
Antennas and Accessories!
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news of the industry

Zenith will spend $7 million to expand and modemize its Chicago-area
manufacturing facilities. Part of the expanded capacity is to be used for
production of the “Extended-Field Lens” (EFL) 100-degree in-line color picture
tube. This is the type used in the Zenith ‘‘System 3" color TVs. The ““Color Sentry”
tuner system and the “Triple-Plus” chassis are the other two features. There is no
conventional chassis. The modules are connected by cables and plugs.

A new helmet for fire fighters has a bone-conduction microphone that is pressed
firmly against the forehead. According to an article in Electronics, noise-free
pickup of voice sounds is possible in locations as noisy as a subway platform.
Other features of the Grumman Aerospace helmet are a public-address system
and a radio signal that permits location of a fireman who is injured or trapped.
With batteries, the helmet system weighs 1.5 pounds and transmits over a S-mile
line-of-sight path.

A videotape player system for autos has been demonstrated by Sony in Japan. The
tape player has no TV tuner, and it can’t record. The weight is about 17 pounds
and the size is about one-fourth that of home Betamax machines. A power unit
with rechargeable batteries, a S-inch color TV, a case for holding the various units
and a speaker comprise the remainder of the system. Price of the package is
almost $2500.

Blood tests without drawing any blood may be possible. In West Germany, on
experimental electronic method has been demonstrated for measuring the levels of
ethanol, glucese, cholesterin and uric acid in human blood. The method is based
on infrared spectroscopy, according to Electronics and requires a carbon dioxide
laser that emits infrared toward a reflective plate which evenly distributes it over
the lips of the patient. When the infrared frequency is varied, the amount of the
substance under test causes peaks and valleys in beam current of the infrared
detector. These waveforms are recorded on a moving strip chart, and are
compared to a standard which provides a readout figure. Each substance produces
a different waveform. High accuracy is claimed. For example, measurement of
alcohol in the blood is said to be accurate to within 0.001%.

RCA plans to bring back “Nipper.” For more -
than 70 years, the drawing of a fox terrier

listening to “His Master’s Voice” (from a

wind-up acoustic phonograph) was the popular

RCA symbol. Beginning in March, RCA color

TVs again will show this trademark. Courtesy of RCA

8 Electronic Servicing December 1978



Symptoms and cures
compiled from field reports
of recurring troubles

o IGUPG, =

Chassis—RCA CTC90
PHOTOFACT—1710-2

Symptom—Intermittent loss of horizontal locking
Cure—If no parts check as defective, replace T401
flyback

: FLYBACK
: 22VPPTO T401

: MDHO001A

; 3|
E { 1

1

: EXCESSIVE

: ko PULSE =

Chassis—RCA CTC90
PHOTOFACT—1710-2

1201

00  sTaRTUP

TRANS

CR303

REVERSE
CONNECTIONS

T0
26.5V
SUPPLY
Symptom—Hum bars move up through the picture
Cure—As a test, interchange the pin 5 and pin 6
connections on T201

SOURCE

Chassis—RCA CTC90
PHOTOFACT—1710-2

1201

SOURCE

Symptom—A stationary horizontal bend In the
picture
Cure—Check diode CR302, and replace it If leaky

.
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Chassis—RCA CTC78
PHOTOFACT—1628-2

DECREASED

Symptom—|nsufficient helght with retrace lines
Cure—Check resistor R420, and replace it if reduced
in value
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Chassis—RCA CTC71

PHOTOFACT—1435-3
FLYBACK

)
Q401
HORIZ 14
OUTPUT
é

REPLACE—
T401

Symptom —Repeated failure of horiz-output transistor
Q401 and regulator transistor Q103

Cure—If no parts check out defective, replace flyback
T401

Chassis—RCA CTC86 HORIZ

PHOTOFACT—1703-1 MDHOO1A

et Neaman

12
c417

__.i(-_o

33pF

HORIZ R414
— AN ——
PULSES 68K \ OPEN

Symptom—Picture locks with horizontal-blanking bar
about 2 inches from left edge of raster
Cure—Check resistor R414, and replace it if
Increased or open
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There is no charge for listing in Reader's Exchange, but
we reserve the right to edit all copy. If you can help with

a request, write direct to the reader, not to Electronic
Servicing.

For Sale: B&K-Precision model 280 digital multimeter,
used only two hours, complete with box, leads and
instruction manual, $60 or best offer. Also, Archerkit
range-doubler VOM, 43 ranges, 50K ohms-per-volt,
DC and 10K ohms-per-volt, AC, 4.5-inch mirrored
meter, complete with box, leads and instruction
manual, $25, or best offer. Rick's Television, 3731
West 55th Place, Chicago, Illinois 60629.

For Sale: New B&K-Precision sweep/marker generator
with books, cables and carton, $350. Have other
parts, tubes, etc. Send for list. Leonard Elgart,
Educated Electronics Services, 3510 Avenue H.
Brooklyn, New York 11210.

For Sale: Assorted Photofacts up to about 800. Write
for list and prices. John H. Falk, 813 7th Street, West
Fargo, North Dakota 58078.

Needed: Schematic and service information for a First
Dimension model FD-3000W video game manufactured
by Video Design Industry. Will buy, or copy and
return. Frank C. Champlin, 8647 Abilene, Rosemead,
California 91770.

For Sale: Master control TV and audio course by NRI;
and first semester of Grantham School of Engineering.
Or, trade for Motorola Institute 2-way radio course;
NRI complete communications course; or NRI CB
repair course. M.R. Roseman, 11900 Lawnview,
Cincinnati, Ohio 45246.

For Sale or Trade: 26 items of laboratory type
equipment including a Coulter model A counter, with
visual size distribution; John Fluke VAW meter; and
EMR square wave generator, model 43-A. Will trade
for TV test equipment or a drill press. Kenneth Miller,
10027 Calvin, Pittsburgh, Pennsylvania 15235.

For Sale: Sams Photofacts 2 through 495 (some
numbers missing) $1 each; Hickok 695 sweep
generator, $50; Hickok 691 marker adder, $10;
Heathkit 10-12 lab scope, $45; Heathkit T-3 signal
tracer, $10; Mercury 101 tube tester with AD-4
adapter, $10; Precise 630 marker generator, $35; and
Sencore SS-105 sweep circuit trouble shooter, $20. All
in excellent condition with manuals—you pay freight.
Frank N. Sachs, 6803 Navajo Drive, Baltimore,
Maryland, 21209.

For Sale: Function generator using XR205s and
printed-circuit board, complete with cabinet, $23;
dual-voltage power supply 9-18V 1A, $24; SWTC-
model 205C function generator, almost new, complete
and calibrated, $35; Knight KG201 motor speed/light
control, $8; RCA TV bias supply WG307B, $7; Heathkit
10A4510 scope time-base generator, $10; Radio Shack
frequency counter with time base, complete but
without cabinet, $35; Heathkit IMD 202-2 digital

12 Electronic Servicing December 1978

multimeter, $40. All prices include postage; first check
or money order takes item. Frank B. Longenecker, 6
Cranberry Road, Buzzards Bay, Massachusetts 02532.

Needed: Schematic with repair and alignment infor-
mation for Superior Instruments Genometer model
TVS0A: and Approved Electronic Instrument model
A200. Will buy or copy and return. Frank B.
Longenecker, 6 Cranberry Road, Buzzards Bay,
Massachusetts 02532.

Needed: 7-pin selective-divider module ICs, made by
Elka Electronics for Unicord and Panther Duo Organ
(around 1967 or later). Wwill buy ICs, or complete
circuit boards. Gary D. Jones, Route 3, Box 362-A,
Boonshoro, Maryland 21713.

Needed: Audio transformer for .ERLA radio model
S-11; RCA service notes 1923-1928; and Rider's Radio
Volumes 1 and 2. J. Stephens 2275 Gray Hiway, Apt.
L-1, Macon, Georgia 31211.

For Sale: Air King wire recorder and 78-RPM disc
player combination in a portable carrying case. Rare
30-year-old gem in perfect working condition; looks
like new; museum piece; best offer over $100. Jack
Stollman, 132-02 Jamaica Avenue, Richmond Hill, New
York 11418.

For Sale: B&K-Precision cathode rejuvenator/tester,
model 445, new, never used, $100. E.R. Shipley, 3008
Revlon Drive, Dayton, Ohio 45420.

Needed: AC and DC high-voltage test probes (5000V or
higher) for Simpson 260 VOM. E.R. Shipley, 3008
Revlon Drive, Dayton, Ohio 45420.

Needed: Schematic and service information for model
DT360 Data Technology digital multimeter. Ron King,
551 East North Avenue, Flora, Illincis 62839.

Needed: H-P 150A scope for parts, also other H-P and
Tek scopes for parts. J. Allen Call, 1876 East 2990
South, Salt Lake City, Utah 84106.

Needed: A schematic for Admiral TV model P17F2C,
chassis 15A2C. Will buy, or copy and return. 50-50
Radio & Television Service, 1391 Sturdevant Road,
Smiths Creek, Michigan 48074.

Needed: Used electronic technology or TV/ audio home
study course, with training kits (NRI, Grantham, etc.)
reasonably priced. Caswell Davis, Jr., 601 Delmar,
Apt. 2, San Antonio, Texas 78210.

Needed: An assembled TV typewriter with schematics,
or all parts with instructions. Also, the PET home
computer with schematics, and service data for an ID
Ideal cassette tape recorder, code 96081. Michael



- Sam M. Patrick -
/d"""”"l"aﬁwcks TV & Radia

! 227 East Michd nue
ﬁ% A § ‘\‘-:.:'0 3 ™ '. ;

L “The new GE Rep lacemqnt
~ Semiconductor Guide is one of the
-most valuable tools in my shop.

Your reputation is our reputation

Tube Products Department - Owensboro, Kentucky 42301




Thelast time you saw areally new
bench/portable DMM was1972.

That’s the year our 8000A was
introduced. Its custom LSI and solid
owner benefits quickly established
it as the world’s leading DMM.

Now, look at the new 8010A
and 8012A: single-chip CMOS de-
signs for problem-solving in the
eighties!

RAZOR-SHARP LCD for large,
no-strain answers at first glance—
in any light.

TOUCH AND HOLD probe
option, so you can thread your way
through a component jungle and
capture the reading you need.

FUNCTIONPOWER: 22 ranges
of AC and DC volts and current,
six ranges of resistance, and three
ranges of conductance — the mis-
sing function on other bench multi-
meters.

CONDUCTANCE RANGES
fornoise-freeleakage measurements
to 10,000 MQ. A valuable function
for bench-testing boards and com-
ponents, conductance also meas-
ures transistor beta {using a bias
resistor) and light intensity (by using
a photocell).

OVERLOAD-PROTECTED —
like no other DMM, including re-
jection of 6000V transients and up
to 600V applied to the current ter-
minals.

HONEST AC ANSWERS de-
rived from a Fluke hybrid true rms
converter. You'll even see the dif-
ference on your AC line between
the correct value and what your
average-responding meter reads.
And 50 kHz bandwidth won't let
any significant distortion products
go unmeasured. Plus, 10 times the
basic response you may be limited
to now!

SPECS YOU EXPECT from
Fluke — like +0.1% on DC for one
year. Both models available with
rechargeable batteries, and backed
by the same solid warranty and
worldwide service that helped make
the 8000A the industry standard.

y X sta

o
e {5

LEADERSHIP HAS TO BE
EARNED. And we're committed
to keeping the price of your confi-
dence as realistic as possible. Like
$239 for the 8010A with a 10A cur-
rent range, and $299 for the 8012A
with two extra-low ohms ranges
that allow measurements from
0.001Q2 to 10,000 MQ2 — making
it the widest range ohmmeter avail-
able!

Contact one of the more than 100 Fluke
offices and representatives, worldwide, or
CALL (800} 426-0361* TOLL FREE. In the
U.S,, and all countries outside Europe, write:
John Fluke Mfg. Co., Inc., P.O. Box 43210,
Mountlake Terrace, WA 98043, U.S.A.

In Europe, contact Fluke (Nederland)
B.V,, P.O. Box 5053, Tilburg, The Nether-
lands. Telephone: (013) 673973. Telex
52237.

Prices U.S. only.

- Alaska, Hawall, Washington residents
774-2481

FLUKE

please call {206}

Fing

P
0 g, RN

For Demonstration Only Circle (18) on Reply Card.
For Literature Only Circle (19) on Reply Card.
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AUTHORIZED FLUKE DISTRIBUTORS

For immediate stock availability of these and other precision Fluke instruments and acces-
sories, please contact the Fluke distributor in the following cities. For the location of Fluke
offices and representatives in other areas, please CALL (800) 426-0361 TOLL FREE (Alaska,
Hawaii, Washington residents — call (206) 774-2481).

ll)\fl?lZQNA :/(VAr;IJSAS rC‘IORTH CAROLINA VIRGINIA
oenix ichita harlotte Chesapeake
Liberty Electronics Radio Supply Co., Inc. Brownell Electro, Inc. I.TR.
(602) 249-2232 (316) 267-5216 (704) 394-4341 (804) 424-5121
Metermaster MARYLAND Dixie Electronics Richmond
(602) 243-4111 : (704) 377-5413 I.TR.
Scottsdale Gaithersburg . (804) 275-1431
Barnhill A | Pioneer/Instrumentation OHIO
S (301) 424-3300 Cleveland WASHINGTON
(602) I MASSACHUSETTS Pioneer/Instrumentation Bellevue .
CALIFORNIA Billerica (216) 587-3600 Applied Engineering
El Segundo ) Metermaster Dayton (206) 455-4922
Logryflocionics (6 e 634s WSl s o

- urlington ) )
Los Angeles : Seattle
Metermaster 2'6h1e7)rv12a7r‘12c:_|8 4%8mpany EUZ%ES | Western Electronics
213) 685-4340 Framingham United Radio & Supply, Inc. (206) 284-0200

Il

L Calcotron (503) 342-3381 WISCONSIN
2135) R 40200 (617) 879-7650 Medford Green Bay
( ; United Radio & Supply, Inc Northern Radio & TV Corp
M. View ISSULN (503) 779-7933 (414) 435-8331
Elmar Electronics (S)tl" LOLéI'S et Poriand
415) 961-3611 ive Electronics ; .
Bdlo Ao (314) 426. 4800 Liberty Elecronics CANADA
Metermaster NEBRASKA United Radio & Supply, Inc. ALBERTA
(41 5) 968-0313 Lincoln (503) 233-5341 Cal: ary

San Diego

Liberty Electronics
(714) 565-9171
Metermaster

(714) 560-4841

COLORADO
Commerce City
Elmar Electronics
303) 287-9611
enver
Barnhill Assoc., Inc
(303) 750-1222

CONNECTICUT
Middleton

The Mancib Company
(203) 346-6646

FLORIDA

Orlando

Brownell Electro, Inc.
(305) 843-6770

GEORGIA

Atlanta

Brownell Electro, Inc
(404) 762-5181

HAWAII
Honolulu

EMC Corporation
(808) 847-1138

ILLINOIS

Chicago

Joseph Electronics
(312) 297-4200

Elk Grove Village
Metermaster

(312) 593-8650

Scott Electronic Supply Co.

(402) 466-8221
Omaha

Scott Electronic Supply Co.

(402) 734-6750

NEW JERSEY
Midland Park
Leasametrics
(201) 444-0662
Totowa
Ampower

(201) 790-6750

NEW MEXICO
Albuquerque
Barnhill Assoc., Inc.
(505) 299-7658

NEW YORK
Corning

Corning Electronics
(607) 962-0555
Farmingdale
Ampower

(516) 752-1078
Long Island

Harvey Electronics
(516) 921-8700

New York City
Advance Electronics
(212) 687-2224
Thornwood
Electronic Tool Company
(914) 769-8070
Vestal

Harvey Electronics
(607) 748-8211

PENNSYLVANIA
Philadelphia
Sunshine Scientific
(215) 673-5600
Pittsburgh

Pioneer/Instrumentation

(412) 782-2300
Plymouth Meeting
Techni-Tool

(215) 825-4990

SOUTH CAROLINA
Columbia

Dixie Electronics
(803) 779-5332
Greenville

Dixie Electronics
(803) 229-4554

TEXAS

Austin

Barnhill I
(512) 451-0217
REDCO

(214) 653-1041
Dallas

Barnhill 11t
(214) 231-9012
Houston
Barnhill 111
(713) 688-9971

UTAH

Salt Lake City
Barnhill Assoc., Inc.
(801) 484-4496
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ACA Electronics Centre
Allan Crawford Assoc., Ltd
(403) 276-9658
Edmonton

Cardinal Industrial
Electronics, Ltd.

(403) 455-4122

BRITISH COLUMBIA
Vancouver

ACA Electronics Centre
Allan Crawford Assoc., Ltd
(604) 294-1326

Vernon

Interior Electronics, Ltd.
(604) 545-2394

MANITOBA
Winnipeg
WE.S. Ltd
(204) 632-1260

NOVA SCOTIA

Dartmouth

Allan Crawford Assoc., Ltd.
(902) 469-7865

ONTARIO

Toronto

ACA Electronics Centre
Allan Crawford Assoc., Ltd
(416) 678-1500

Ottawa

Allan Crawford Assoc., Ltd.
(613) 829-9651

QUEBEC

Montreal

ACA Electronics Centre
Allan Crawford Assoc., Ltd.
(514) 670-1212



gst with the
professionals.

Our Rerminating RF Loads are the choice
of professional RF engineers everywhere.
Dry loads available from 5 to 150

watts. Liquid loads from 100

watts to 10 kilowatts.
Water cooled and
heat exchanger

type from 10 to 50
kilowatts. Larger
special capacities
available. All 50
ohms impedance.

RFloads
for professionals.

For the name of your local distributor cali toll free
800-341-9678

OIELECTRIC COMMUNICATIONS
A UNIT OF GENERAL SIGNAL

AAYMOND. MA'! )-341-9678

Circle (20) on Reply Card

Where's the 319232 ©%
screwdriver?

In a 100! box, tools and parts are everywhere.
They're hard to find. They get lost. (And they

get dirty.)
y With a Platt tool case. that wouldn't happen
It's designed so you'll know where everything
is. Smaller tools are in individual pockets in
our patented one-piece pallet. Larger tools and
parts are in compartments. And papers and
order book are in lid pockets. (Everything is
e neat and clean.)
And Platt’s too! case helps you look more professional.
It comes in handsome, lightweight, durable ABS Thermo-
plastic. Or rich looking vinyl reinforced by ABS Thermoplastic.
What's more. it also has a § year guarantee

Contact us for complete information on
Platt’s full line of tool cases and your nearest
distributor.

Pat. No. 3,880,285 Cases for business and industry.
2301 S. Prairie Ave.. Chicago. 111. 60616 (312) 225-6670

Circle (21) on Reply Card
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Reader's exchange

Benton, 342 North Orange Drive, Los Angeles,
California 90036.

Needed: Capstan wheel for Mayfair tape recorder
model FT-1024, or where one can be purchased.
Herman J. Kaufman, 8310 Arnoldtown Road, Louis-
ville, Kentucky 40214.

For Sale: RCA color test jig model 10J103, $75. Sam
Lasky, 1023 E. 101 Street, Brooklyn, New York 11236.

For Sale: Sencore DVM36 digital meter, new, with
manual and instruction tape, in original carton, $70.
Norm Palus, 303 East, Lutton, New Castle, Pennsyl-
vania 16101.

For Sale: Tektronix 561-A scope with A3B3 delayed-
sweep time base and type 63 differential amplifier,
$250; also, a Telequipment D67 dual-channel, delayed
sweep, $300. Both scopes were calibrated by
Tektronix last June. Cart available for the 561-A, $50.
Paul Sherbine, 716 Quarry Road, Harleysville,
Pennsylvania 19438.

Needed: Two each type 1A5, 1C5 and 1D8 tubes;
please quote price. Unitronix, 2409 Avenue N,
Galveston, Texas 77550.

For Sale: Twenty-three years of PF Reporter and
Electronic Servicing, to date. Best offer. John
Southard, 6066 Flora Villa Drive, Worthington, Ohio
43085.

For Sale: Bell & Howell color TV course with scope
and TVOM, $250. Q.S. Hoshal, 1513 Hillside Drive,
Bel Air, Maryland 21014.

Needed: Parts for power supply and chassis of Victor
radio “Electrola’” RE-45 console radio-phono. Parts
from RE-75, RE-32 or R-42 will substitute. Jim Lowry,
4117 Arroyo Trail, Fort Worth, Texas 76135.

Needed: Schematics and service information for
Sylvania TV lab scope model 404, TV scope model 400,
and TV sweep generator model 500. Also, for
Tektronix TV adapter model 124. Clyde N. Smith, 11
Brown, Reynoldsville, Pennsylvania 15851.

For Sale: The following RCA Institute study courses:
color TV, 8 studies, $40; communication electronics,
18 studies, $27; transistor course, 12 studies, $36; FCC
first phone, 14 studies, $28; and electronics at work
guide, 90 lessons, $25. William D. Shevtchuk, 1 Lois
Avenue, Clifton, New Jersey 07014.

Needed: One 15VAETCO1 used color picture tube. Joe
Mehalko, 324 4th Street, Blakely, Pennsylvania 18447.

For Sale: Heath AA-11 stereo preamp, $60; Heath
AJ-41 stereo tuner, $65; 2 EICO HF-50 hi-fi amps,
$120; Craig 2408 open-reel tape recorder, $125; Conar
CW/AM 20-watt transmitter, $25; EICO 955 capacitor
checker, $25; Knight KN-701 reverberation unit, $10;
Superior TW-11 tube tester, $15: Heath GD-212
solid-state ignition system, $10. All are operational
and have spec sheets; you pay for shipping. O.M.
Voelkel, 4102 South Park Drive, Belleville, Illinois
62223. O



Haven’t you wanted and waited
long enough for your Sencore
VA48 TV-Video Analyzer?

CHANNEL VIDED PATTERN HAR SWEEP CMROMA BAR SWEER
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Your VA48 Is practically jumpin’ out of the box In the Sen-
core stockroom, anxious to help you increase your color
TV, black and white TV, VTR, or closed circuit TV service by
as much as 50 percent. The VA48 will help you double your
shop income next year and bulld a service reputation that
will never go away.

How can | heip you and your VA48 get together? Just drop a
note to the Sencore Customer Service Department or call
our toll-free WATS number 800-843-3338 today and ask for
Rich Brockway. | will see that your VA48 is delivered to you
Immediately, on a 30-day money-back guarantee that it will
do just what we say It will do. How can you lose? The only
way you can lose is by not picking up the phone right pow.
Need financing? Perhaps | can help you there.

1 Video Bars

The VA48 TV-Video Analyzer is like having a miniature
TV station at your fingertips for troubleshooting.

The VA48 provides all phase-locked signals for fast si
stage of every TV, video tape recorder, MATV, CATV, or

for simplified IC troublshooting.

@ Patented Bar Sweep patterns enable you to align all RF, IF,
and Chroma stages from top of chassis. Cuts aligning and
troubleshooting time in these sections to less than one half.
. Crystal-controlled trap frequency markers equip you to set
all traps from top of chassis without removing a single nut or
bolt. What a time-saver!

B Phase-locked color bars, crosshatch, and dots speeds up
your convergence, troubleshooting, or alignment of any color
circuit. No more"running color patterns and no more guesswork
as the entire TV stays locked in. Scope waveforms stay in sync
for comparison of any stage to another stage, anywhere in the
TV.

@ Only TV analyzer that provides all variable drive signatls for
tube, transistor, and SCR TV sets as well. All drive signals are
monitored on peak-to-peak meter for accuracy and to help
determine defective stages.

gnal injection troubleshooting into every single
closed circuit TV. Makes all TV systems look alike

® Provides highly filtered 0 to 35 Volt power supply for bias,
troubleshooting automatic circuits, powering circuits with
horizontal sweep derived voltages, and SCR checks .

8 One-third the cost of equivalent instruments that have up to
60 separate test leads and non-synchronized signals. The
VA48 is all phase-locked and all signals delivered from three
circuit-matched test leads for only $975.

J‘ljﬁ "Eo,oQ é’-‘o BY “Aﬁl
z L/ 100% )
(o sENCORE h
' 3200 SENCORE DRIVE, SIOUX FALLS, S.D. 57107 q}»‘" GU";

{605) 339-0100
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Servicing Betamax Videotape Recorders

C

= o)/Roundup of

£ O videotape servicing

Here are symptoms and troubleshooting suggestions for the Betamax
videocassette tape recorder.

By Harry Kybett

Troubleshooting and
servicing Betamax

@Al servicing is done best by the
use of a logical method. For
videocassette tape recorders, this

sequence should be followed:

e You should understand how the
machine operates. At the minimum,
you must know the areas that
should not be disturbed (generally,
the video heads and certain me-

chanical assemblies).

e Ideally, you should have a service

manual for reference.

e Tools and essential test equip-

ment should be available.

e Attempt to playback and record
for yourself. Don’t depend too
much on a customer’s description
of the problem. Make a note of any

troubles.

e Visually examine the entire ma-
chine and write down any secon-
dary defects, for repair after the

main problem is eliminated.

e Determine from these prelimi-
nary tests what function is affected,
and try to localize the defect to a
certain circuit board or mechanical

assembly.

e Using test equipment and the
service manual, pinpoint the bad

component.

As you can see, general servicing
methods for videocassettes are not
much different from those for
repairing color TVs or stereo audio-

tape recorders.

18 Electronic Servicing December 1978

Tools and
test equipment

A dual-trace triggered-sweep
scope having at least a 10-MHz
bandwidth, an accurate frequency
counter and a good digital multi-
meter are the major items of test
equipment needed for video record-
ers.

One essential small item is the
Sony SL-0001 alignment tool. It has
a screwdriver blade at one end, and
a noninductive bit at the other end,
for adjusting coils.

You MUST have an alignment
tape for the type of machine
needing repairs or adjustments.
These tapes are expensive and
should be treated with care. Never
insert this tape into a machine

before all defects have been elimi-
nated. For example, a machine with

a tape-tension problem or a serious
trouble with the tape guides or
treading ring can totally ruin an
alignment tape.

In addition, you should keep
handy for constant use a ‘‘test
tape” and a “work tape.”

The test tape should have good
material recorded on it, for check-
ing the playback system and the
servos. Recordings to check the
record quality should be made on
the work tape.

Use the test and work tapes
during troubleshooting and servic-
ing, then switch to the alignment
tape for final alignment tests only.

Locate the bad function

First determine if the problem
affects the playback or the record
operation. Play your test tape. If it
does not play correctly, then the
machine has playback troubles.

If the machine does play cor-
rectly, record a short section on the
work tape and play it back. If there
is a problem. then the recording
circuit has a defect. Also, play the
customer's tape on a good machine
to prove whether the customer's
tape is good or bad.

After a machine is fixed, record
a section on the work tape. Play it
back on the repaired machine and
also on a good machine. If the tape
plays normally on both machines,
you have eliminated the problem.

Another excellent test is to deter-
mine if the defect is in the
luminance or the chrominance sec-
tion.

Diagnosis by adjustments

Many defects can be located and
identified by attempting to follow a
complete adjustment series or an
alignment process.

Locate in the service manual any
adjustments or alignments in the
suspected area.

Go through the alignment or
adjustment sequence, staying alert
for any result that’s abnormal. Any
step that can’t be completed pro-
perly points toward the problem
source.



NO
BAD

HABITS

The problem: finding a com-
mercially- priced line of depend-
able drivers.

The answer: University Sound's
new B-8 and BT series drivers.

Compression drivers have fong
been recognized as effective
transmitters of audio program-
ming. They have also had some
annoying habits. Habits like
poor frequency response, low
power handling capability and
poor serviceability.

At University Sound we don't
think you should have to live
with these problems and to
prove it we are introducing a
versatile new line of profes-
sional drivers. Each driver
boasts improved frequency
response, impressive power -
handling capability, reduced
distortion and five-minute
serviceability.

The key to the line’s versatility
lies in the interchangeability
of its components. Each of the
four drivers in the line feature
identically-sized housings
which allow voice coils, mag-
nets and transformers to be

changed in a matter
of minutes. Field
service becomes
areality. This
feature also allows
any single driver to
become any one of
the other three models
in the line with a
simple, five-minute
interchange of parts.
Updating no longer means hav-
ing to purchase new equipment.

And this serviceability is
accomplished without sacrific-
ing performance. In fact per
formance has been improved
over previous models. Each

of the drivers provides a flatter
frequency response from
100Hz to 6kHz and up
to 40% less distortion
because of the new
1-inch throat design.

Other unique Univer-
sity Sound features
include a Cycolac
rear housing cover for
easy access, a BX con-
nector for conduit installation
and, in the transformer mocels,
connections for 25V and 70V

lines . . . screwdriver selectable
to any of six power levels.

Improved performance, excel-
lent serviceability and
commercial

price.

A tough new

line of drivers

backed with a tough

five-year warranty. Only
from University Sound,

a leader in commercial sound

products for over 40 years.

UNIVERSITY: SOUND

ALTEC SOUND PRODUCTS DIVISION

1515 South Manchester Avenue, Anaheim, Califomia 92803

Circle (14) on Reply Card
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Betamax

No video and no audio

A complete failure of both video
and audio—giving a black TV
screen and complete silence—usual-
ly will be caused by system faults
common to both audio and video
circuits. Often, this occurs in all
modes (neither record or play
produces anything, and the EE
picture can’t be seen in the rewind,
fast-forward and stop modes).

First, look to see if the tape is
threaded, and if it is moving. When
it’s threaded but not moving, check
the capstan belt. See if the heads
are rotating. If not, check the head
belt and the ac motor. If the tape
will not thread, test as advised in
an earlier article about mechanical
problems.

If none of these obvious mechan-
ical faults is there, the likely
trouble is the speed detect and the
muting sections of the capstan
servo. One quick test is to use a
scope to look for playback control-
track pulses on the RS board at
slide switch S501-2 (pin 2 of S501).
If the switch is open, the CTL
pulses can’t get to the capstan
servo, causing the mute to remain
active. As a test, the video can be
unmuted quickly by grounding the
base of Q7 on the YC board.
Normally, it has zero volts when the
video is seen and +35.7 volts when
the video is muted.

Audio, but no video

A blank screen rarely occurs
while the audio remains good.
Check for a bad video transistor, a
video IC, or the video-muting
transistor.

Trace the video circuits with a
scope, noticing where the signal
disappears.

If the video is missing on
playback, scope TP3 on the YC
board. Then, scope pins 4, 12, 14
and 21 on IC3 (CX135) for video,
and also pin 1 for FM. If the signal
is lost between two IC pins, then
check the components between the
pins, since these are more likely to
be defective than the IC.

If the machine plays back a tape,
but will not record video, check the
video coming from a connector at
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the rear. It might not be connected
to a cable having video. Next, check
IC1 (CX131A) for video input and
FM output. Scope IC3-7 for an EE
signal. On the RS board, see if the
FM signal reaches TP1 and TP2.
Other trouble spots might be the
slide switch S1 on the RS board,
and the record-level control.

Noisy picture

When the picture is noisy or has
excessive snow with little video, first
check the wiring and connections
between the Betamax and the TV
set used as a playback screen.

However, the most likely problem
is the video head that needs
cleaning, Or perhaps the head is
worn or broken, needing replace-
ment. But don’t be in a hurry to
change video heads. They have a
working life of about 1000 hours,
and will not shatter under normal
use.

Check to make certain a good
recording is on the customer’s tape.
Also, check slide switch S1 on the
RS board.

If the trouble seems to be in the
record mode, check the video heads
and the record current (as shown in
the alignment procedure).

Some unlikely problems might be
broken leads between the heads
and the rotating transformers, or
from the head drum to the PC
boards. Rotary transformers rarely
go bad.

W oW e o

Figure 1 Dirty or defective video heads
are the most likely cause of black
streaking into white areas of the
plcture.

Streaking in picture

Streaking usually shows in the
picture as black lines in the white
areas, as shown in Figure 1. If it
occurs during playback, the heads
are becoming dirty or worn, so
clean the heads first. Another cause
is wrong equalization of the play-
back preamplifier.

In the record mode, the heads
can cause streaking. Also the white
clip, FM deviation and recording
current should be checked.

White flashes
Excessive white flashes are evi-
dence of dropouts where the tape
oxide is thin or missing. Adjust the
drop-out compensator for minimum
white flashes.

Herringbone patterns
Varying herringbone patterns can
be caused by wrong adjustments. If

e ewm W me

Figure 2 This is the correct waveform obtained during a test of phase switching.



THE FASTES

GENERAL ELECTRIC TV PARTS IS FR

General Electric has the magic
number. A toll-free hotline con-
necting you directly with tre GE
Parts Center in most all areas. And
the simple key to using it is charg-
Ing your order to VISA, Master
Charge or an approved GE Open
Credit Account.

That’s one way we're making
your business easier. But it's not
the only way.We're coritinuing to
Increase stocks throughout our
national computer-linked parts
distribution system. And striving

to fill orders faster than ever before.

To make GE Performance Tele-
vision even easier to service, we're
packing a new Mini Manual into
the back of every color set. It gives
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you the right schematic diagram,
parts list, symptom repair infor-
mation and safety features for the
set you're working cn.Which
makes your job a lot easier.

For our list of toll-free numbers
and everything you need to order
GE TV parts fast fill out and send in
the coupon below, It'sour business
to make your business easier.

“DUTCH” MEYER

GENERAL ELECTRIC TELEVISION
ONE COLLEGE BOULEVARD
PORTSMOUTH, VIRGINIA 23705

I

I

I

I

| Please send the following:
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ONE PARTS

BOOK FOR
ALL BRANDS

they appear in playback, check the
carrier balance and the comb filter.

If they are recorded on a tape, then

The Sperry Tech pricing book
places, right at your fingertips:

o over 8,000 most used parts

e over 3,000 direct factory replace-
ment parts, including 17 major
MFR’s, both domestic and off shore

o over 1,100 receiving tube prices

© 750 picture tube prices

® 2,250 semiconductors

 plus a complete universal parts
listing.

Now, for the first time, an authority
that backs you up. That means protec-
tion for you and your customers. No
guesswork. You're ready to make the
right impression.

All parts have a built-in, automatic
updating so you'll always have current
prices.

But, that's not all. As part of our
subscription service, parts usage is
ranked by popularity and is updated

each year—a vital factor in controlling
obsolescence.

At the same time, you can adjust
prices in a manner that will compen-
sate for the slow turn and high obsoles-
cence risk of stocking solid state parts.

CALL, TOLL-FREE:
1-800-464-9181

between 8:00 A.M. and 5:00 PM., CS.T.

and we'll send you a complete parts
book with the markup percentage you
feel is correct for your shop, for only
$24.50. You'll have the opportunity to
examine the contents and make any
markup adjustments before you de-
cide to accept our parts pricing
service.

Sperry Tech, Inc.
PO. Box 5234
Lincoln, NE 68505
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check the 3.58-MHz traps and the
FM modulator balance.

Distorted audio/distored video

When both audio and video is
distorted, the RF modulator unit
(that feeds the TV used as a
monitor) usually is bad. But first
check the TV receiver, makin
certain it’s on the right channel an
has correct fine tuning.

If the RF modulator is bad, do
not attempt to repair it. These are
made to FCC specs, and might
cause interference when repaired
wrongly. Replace the RF modula-
tor, it you are sure it’s defective.

Chroma problems

Color problems can occur, al-
though the b&w picture appears to
be normal. These various problems
can be caused either by component
defects or by misadjustments.
Therefore, first go through the
chroma alignment. if this does not
cure the symptom, a component
probably is bad.

No color
Check the TV receiver fine
tuning, and make certain the

program is in color. Play the
customer’s tape on another machine
to be sure it is recorded in color.

On the YC board, check for the
688 kHz signal at pin 1S of IC4
and CN1001-10.

The color-killer voltage at 1C2-1
should be +4 V for color, and zero
for monochrome. Measure this vol-
tage, and reset the killer if neces-
sary.

Additional check points are listed
in the service manual.

Weak color

Usually weak color is caused by
misadjustment of the level controls.
It most often appears after replace-
ment of component parts and can
be cured by doing the alignment.

Color flicker
Color flicker can occur only
during playback. Sometimes, it's



difficult to distinguish color flicker
from luminance flicker.

The most common cause is
failure of the ACC to switch as the
heads are changed during tape
playback. Check for the 30-Hz
square wave at IC4-7 on the YC
board.

Another possible cause is a leaky
capacitor at a pin of IC7.

Intermittent color

Most intermittents are caused by
faulty connections in the circuit.
Typical places are PC-board solder
joints, and cables broken near a
plug.

Intermittent chroma might result
from a poor adjustment of the
692-kHz oscillator in the hetero-
dyne circuits. If the color remains
unsatisfactory after the alignment,
just adjust the color for maximum
output.

Color banding

Color banding appears as thin
horizontal bands of color. It’s
caused by failure of phase reversal
in the 688-kHz signal to the “A"
head. The fault will be common to
both record and playback.

Check for 692 kHz from the VCO
at ICS-11, for 3.57-MHz at 1C5-13,
and for phase switching (as shown
in the service manual). The wave-
form of Figure 2 should be obtained
for phase switching.

Also, check for sync at 1C7-4, for
30 Hz at IC7-10, and for chroma at
IC7-2.

Servo servicing
The servo problems show up as

Figure 3 One symptom of a servo
problem which allows a video head or
capstan to run at erratic speed is a
band of noise that either jerks up and
down or remains stationary. Servo
problems usually show on the TV
screen as alternate periods of good or
bad video.

alternate periods of good and bad
video. Therefore, the symptoms are
not like luminance and chromi-
nance defects.

Usually the trouble will be seen
as a vertical jitter in the picture, or
as a band of random noise which
either might remain stationary or
jerk up and down through the
picture (Figure 3). The cause is a
head or capstan not running at the
correct speed, thus producing mis-
tracking.

For this kind of mistracking,
adjust the tracking control in an
attempt to improve the picture. If
the tracking control can’t remove
the symptom, use your test tape
(not the alignment tape) to deter-
mine whether the trouble is in the
machine or with the customer’s
tape.

Playback problems can be identi-
fied easily by playing a test tape.
Servo problems during recording
are proved by recording a short
section on a work tape, and then
playing back the section both on
the suspect machine and on a good
machine.

One difference between head and
servo speed problems is the effect
on the audio. Capstan problems
usually cause ‘““‘wow’ in the sound,
while the head servo won’t do that.
When the head servo won’t lock-up,
you can hear a rising and falling of
the whining note it makes as the
head revolves while it “hunts’” for
locking.

Most servo problems are caused
by defective circuits or wear and
aging of mechanical parts, such as
brake pads.

Remember that processed sync
pulses are used as keying pulses.
Therefore, make certain the incom-
ing video signal is clean of noise
and smear.

The majority of servo problems
can be repaired by changing the
head-drive belt, the capstan-drive
belt, checking the tape tension, and
then doing the servo alignment.

End of the series
This is the final part of the
Betamax series of articles. Please
write to the editor if you have
suggestions or comments regarding
future articles about servicing vid-
eocassette tape recorders. =2

* In Canada: Atlas Electronics, Ontario J
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The new B&K-PRECISION DP-50 50MHz
digital probe simplifies the trouble-
shooting and analysis of all digital cir-
cuits by clearly displaying in-circuit
logic activity and pulse presence.

This compact instrument includes
every important logic probe feature
and more. Three bright LED indicators
display pulse presence and high- and
low-logic states. Unlike ordinary logic
probes, the DP-50 digital probe will con-
tinue to indicate pulse presence to
50MHz.

Available for immediate delivery at
your local distributor.
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Exploring Quasanr’s
Compu=Viatic Touch

All of the new crystal-controlled TV tuners rely
strongly on digital circuits, and many operate with
phase-locked loops. This is true of the new Quasar
Compu-Matic Touch Tuning system, which Iis
described here. Because these sophisticated circuits
have phase-locked loops, we have included additional

Microprocessor control of a phase-
locked loop allows direct-access dial-
ing of all VHF and UHF TV channels
in Quasar models equipped with
Compu-Matic Touch Tuning. Manual
fine tuning and AFT can be switched
in to accommodate video games, or
other signals that don't operate on the
exact broadcast frequencies.

Figure 1 The AFC circuits for horizontal locking of TVs are a type of Phase
Locked Loop (PLL). A filtered-dc error voltage from the phase detector controls
the oscillator frequency. This PLL is designed to do only one function: It varies
the oscillator frequency so the sample at the feedback input has the same
repetitive frequency and phase as the phase-detector reference signal has.

general information about PLLs.

By Wayne Lemons, CET

@ Although the Quasar TV Compu-
matic all-electronic tuning system
has many refinements (microprb-
cessor control, digital station selec-
tion, and digital channel display)
the heart of this sophisticated
circuit is a Phase-Locked Loop
(PLL). Therefore, we need to review
PLLs before trying to understand
the overall system.

Basics of phase-locked loops
Phase-locked loops have been
known and used for decades.
However, modern digital frequency
dividers were necessary to trans-
form the simple pioneering PLLs
into the complicated, stable, and
wide-range frequency-control cir-
cuits that are found in late-model
CB radios and now in VHF/UHF
high-accuracy TV tuners.

Simple PLLs

From the beginning of TV,
phase-locked loops have been used
as horizontal AFC for locking the
horizontal oscillator to the picture.
Later, the principle was extended to
control the color oscillators as well.

All PLLs operate by comparison
of a standard (reference) frequency
against the frequency of the oscilla-



Tuning

tor that needs to be controlled.
From this frequency comparison, a
dc voltage is produced. It varies
according to the frequency and
phase difference between the stan-
dard and the controlled oscillator.
This is called the correction (or
error) voltage, and it’s filtered and
fed to the oscillator to correct for
any frequency change or drift.

Figure 1 is the block diagram of
a horizontal-oscillator PLL. Notice
that the block diagram has been
changed from squares to triangles
which point in the direction of the
signal flow.

For horizontal-sweep oscillators,
the reference signal consists of
horizontal-sync pulses, obtained
from the sync separator in the TV
receiver. These are differentiated
and then delivered to one input of a
phase detector. A sample of the
horizontal-oscillator output signal is
integrated and supplied to the other
input. Many of these phase detect-
ors are of the twin-diode type where
the two input signals are rectified
simultaneously by both series and
shunt peak-reading action. Inciden-
tally, smoother locking control is
obtained when the reference signal
has pulses, and the sample of

SAWTOOTH

FILTER DOUBLER }-e
15734 Hz o
SAWTEETH PHASE FILTER VARIABLE
DET OSCILLATOR
15734 Hz
PULSES

SYNC

VIDED —>1 sepaRATOR

PLL LOCKS TO
HALF FREQUENCY

.

7867 Hz

Figure 2 Addition of a frequency doubler in the feedback path between
oscillator and phase detector forces the oscillator to operate at half of the
reference (sync) frequency. Again, both phase-detector inputs have the same
frequency of repetition.

Figure 3 Notice the change of names. The PLL circuit is identical to the one in
Figure 1, except for the divider in the reference-frequency path. If the divider
were adjustable, each divider ratio would deliver a different frequency to the
reference input of the phase comparator. Then, the closed loop (phase
comparator and VCO) would vary the VCO frequency until the same frequency is
present at both comparator inputs. Phase comparators and phase detectors
have widely-different circuits. The output signal from most comparators
consists of dc pulses. After filtering of the pulses to produce pure dc voltage,
this tuning voltage often ranges between about zero and +30 V. It is used to
control the VCO frequency.
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Quasar Compu-Matic

Figure 4 A divider at each
input of the phase comparator
allows a 10-MHz reference to
phase-lock a 200-MHz VCO
output. Many output frequen-
cies can be obtained, if the
dividers are ad]ustable for dif-
ferent divider ratios. Starting at
phase lock (with the frequen-
cies shown), a change of the
divide-by-100 divider to a di-
vide-by-90 divider delivers a
new frequency of 111 kHz to
the reference input. But, the
feedback input still has 100
kHz, since the VCO frequency
has not changed yet. This is a
huge frequency difference for a
phase comparator, one that
S$eems to require a large in-
crease of tuning voltage. But,
the filter action slows down
changes of tuning voltage,
making all frequency changes
less than instantaneous. So,

as the tuning voltage pulls the VCO to a higher frequency, the frequency difference is reduced at the comparator
inputs (which also reduces the need for that extra amount of tuning voltage). By the time a correct 222-MHz VCO
frequency is attained for the new phase-lock, the dc tuning voltage measures only slightly higher than the original
reading with the -+ 100 divider. But, notice that each successive VCO osclllator frequency requires a matching new dc
tuning voltage to maintain the phase-lock.

oscillator signal (called feedback)

has a sawtooth shape.

From the phase detector comes a
dc voltage which varies in polarity
and voltage value according to the
differences of frequency and phase
between the reference (sync) and
the feedback (oscillator) signals.
The polarity of this dc error-cor-
recting voltage is such that any
difference between the two signals
causes the oscillator to be forgced
nearer to the reference frequency.
Also, the error voltage must be
filtered by a network having the
proper time constant to permit fast
control without overshoot or *‘hunt-
ing.” In most of these AFC circuits
the error voltage is zero when
locked. Otherwise, it’s either posi-

tive or negative.

It is not desirable for the
frequency of TV horizontal oscilla-
tors to be varied very much by the
PLL. Therefore, the oscillators are
adjusted for approximately the cor-
rect scanning frequency when there
is no station signal to suppy sync

pulses.
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The limitation of this PLL circuit
is that both the reference and
feedback signals must have the
same repetition rate. However,
modifications of the circuit permit
it to operate at differing frequen-
cies.

Divider operation

In Figure 2, a frequency doubler
added between the oscillator and
the feedback input of the phase
detector forces the oscillator to
operate at one-half of the reference
frequency (horizontal sync pulses,
in this case).

Notice that the same repetition
frequency is supplied to both inputs
of the phase detector. This *“fools”
the phase detector into operating as
though the VCO and reference
frequencies were the same. Unfor-
tunately, analog circuits can extract
only harmonics (2nd, 3rd, 4th, etc.)
from the oscillator output, and this
limits the possible output frequen-
cies to one-half, one-third, one-
fourth, etc., of the reference fre-

quency.

Other circuit variations that per-
mit frequency multiplication also
are extremely useful. They operate
with frequency dividers.

Locking to a higher-frequency
reference

Figure 3 is a basic phase-locked
loop circuit containing one divider.
But this time, the divider is
Sfollowing the reference oscillator.

Some of the names have been
changed. Phase detectors are called
‘“phase compatators,” because the
operation and internal circuitry is
different. Usually the two signals at
the comparator are not filtered and
the oscillators are named VCO
(voltage-controlled oscillator). These
VCOs usually are varactor tuned,
and operate over a wide band of
frequencies.

Digital electronics has made pos-
sible a multitude of frequency
dividers. Small ICs can be prepro-
grammed to divide by almost any
number. Or others can be pro-
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Arrows point out major components of the Quasar Compu-Matic tuning system.

An extra circuit board on the

“works-in-a-drawer”

chassis contains most

components, except for the prescaler divider, and the two tuners.

grammed at ary time for many
different divisions that are selected
by external switches or signals
(keyboards or computers).

The divide-by-500 IC of Figure 3
changes the 10-MHz crystral-oscil-
lator signal to 20 kHz, before it is
delivered to one input of the phase
comparator. However, the other
input doesn’t afways have a signal
of the same frequency as required
for proper operation.

Now, notice an important princi-
ple: the circuit operates to change
the VCO frequency, varying it
higher or lower as needed, until
BOTH inputs have the same fre-
quency and phase. At the beginning
of the search for locking, the VCO
frequency might be any between 12
kHz and 29 kHz. The error-correct-
ing dc voltage eventually forces the

VCO to operate at the desired
20-kHz frequency, and lock is
complete. But remember, only after
lock is achieved does the phase
comparator have signals of the
same frequency at both inputs.
Those nice frequencies on all
schematics represent the end pro-
duct of the locked phases.

Programmable dividers for other
frequencies

If we want other output frequen-
cies from the circuit of Figure 3
instead of 20 kHz, we can substi-
tute a programmable divider for the
divide-by-500 IC.

Adjust the programmable divider
for a division of 499 and the divider
output is 20.04 kHz. For phase-lock
the other comparator input also
must have 20.04 kHz. Therefore,

the error voltage changes to speed
up the VCO for an output frequen-
cy of 20.04 kHz.

Adjust the divider for a division
of 250 and the output frequency
becomes 40 kHz. Later we’ll ex-
plain how to anticipate the fre-
quency. By using other divider
ratios many output frequencies can
be obtained.

Did you notice that correct
frequency at the phase comparator
reference input was determined
both by the reference frequency and
by the division ratio of the divider?
Therefore, defects either in the
reference oscillator or in the divider
can cause a wrong frequency at the
VCO output. The frequency of
either can be checked by use of an
accurate frequency counter. How-
ever, when the entire PLL works
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Quasar Compu-Matic

correctly, the frequency drift and
accuracy will be identical with those
of the reference oscillator.

PLL from a lower-frequency
reference

PLLs can be controlled also from
reference signals of lower frequency
than the desired VCO output
frequency, as shown in Figure 4. If
only this one output frequency is
desired, the divide-by-100 could be
eliminated, and the crystal-oscilla-
tor frequency changed to 100 kHz.
However, the use of programmable
dividers in both the feedback and
reference signal paths (rather than
in one alone) gives the possibility of
producing many more output fre-
quencies, as we shall see.

Effects of various dividers

There is an easy way of calculat-
ing what the VCO output frequency
should be, when dividers are used
in both the reference and feedback
paths.

In Figure 2, did you notice that a
doubler in the feedback-signal path
forced the oscillator output to half
of the reference frequency? There-
fore a <1 (no division) would have
produced 15,734 Hz; a +2 would
give 31,468 Hz; or a <3 would
force the output to 47,202 Hz
(assuming the oscillator was capa-
ble of that much change). In other
words, higher feedback division
ratios increased the VCO output
frequency.

In Figure 3, a decrease in the
reference-input divider ratio in-
creased the VCO frequency. These
examples give us two valuable rules
for understanding PLLs. They are:
o Higher divide-by numbers for the
divider in the comparator feedback
signal path produces a higher
output frequency from the VCO
(also, a lower division in the
feedback path produces a lower
VCO frequency); and
e Lower divide-by numbers for the
divider in the comparator reference
signal path produces a higher
output frequency from the VCO
(conversely, a higher division in the
reference path produces a lower
VCO frequency).

Now, let’s test these statements
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Here is a close-up view of the microprocessor and PLL areas.
The PLL is under the shield.

with the conditions of Figure 4.
Suppose the divide-by-100 was
changed to divide-by-50. The refer-
ence input to the phase comparator
would become 200 kHz (10,000 kHz
+ 50 = 200 kHz). To obtain 200
kHz at the comparator feedback
input through the <2000, the VCO
frequency must become 400 MHz.
The output frequency has increased
in inverse proportion to the change
of the reference divider ratio.

Conversely, if the refernce divider
is changed to a divide-by-200, the
phase comparator inputs must be
S0 kHz which requires the VCO
output to become 100 MHz. This is
one-half of the original VCO fre-
quency when the division was 100.
Again, the change was in inverse
proportion to the change of divi-
sion.

Going back to the feedback
signal, a change from the original
divide-by-2000 to a divide-by-1000

(a decrease) requires a VCO output
of 100 MHz to produce 100 kHz at
the phase comparator. If the divi-
sion is increased to 4000, an
increased VCO frequency of 400
MHz is required to satisfy the
phase comparator. These frequency
shifts are in direct proportion to the
change of the feedback divider
ratio.

PLL frequency analysis

These previous facts make possi-
ble a logical sequence for anticipat-
ing the PLL output frequency.
Follow this list:
e Divide the reference frequency by
the reference-divider ratio. This is
the frequency needed at both
phase-comparator inputs for phase-
lock.
e Multiply the reference compara-
tor input frequericy by the “divide-
by” ratio of the feedback divider.
e The last figure is the correct



output frequency of the VCO and
the PLL.
Note: when several dividers are
used in series, they must be
multiplied together to yield the
total division.

Apply those statements to Figure
3 and Figure 4. Figure 3 has no
feedback divider, so the divide-by
number is 1 (unity). Check my
previous figures for various divider
ratios, by using the schematic of
Figure 4.

TV PLL comments

Without any horizontal sync fed
to a TV AFC circuit, the horizontal
oscillator is adjusted so it idles near
the correct 15,734 Hz sweep fre-
quency. When a station is received
and sync reaches the AFC circuit,
the oscillator signal momentarily is
not locked (that is, does not match
the sync repetition rate). Then, the
AFC circuit develops a filtered dc
voltage to force the oscillator either
higher or lower (as necessary) until
the two AFC signal inputs have the
same frequency. Whatever dc error
voltage was required to achieve this

phase lock remains steady (at least
until something else changes). If
minor oscillator drift occurs or you
use the hold control to vary the
oscillator-output phase (without
breaking lock), the AFC voltage will
swing in step with the change.

Other PLL comments

Without any reference signal, a
modern VCO (perhaps in a CB
radio) will idle at a frequency that's
near the center of its operating
range. Then when a reference
signal is applied to the phase
comparator, the feedback frequency
from the VCO momentarily does
not match the reference frequency
at the comparator. A dc error
voltage is developed by the phase
comparator, and it forces the VCO
frequency either higher or lower (as
necessary) until the feedback input
frequency is the same as the
reference frequency at the compara-
tor. Whatever dc error voltage was
required to achieve this phase lock
remains steady (except for minor
drift). Any VCO minor defect which
would change the VCO frequency

slightly if it were not locked merely
causes the circuit to produce a
different dc voltage which provides
the correct frequency.

A dangerous analogy

Did you notice that these two
PLL comments were almost identi-
cal, except for the difference of
terminology? Well, this similarity
often is discussed as an explanation
of modern PLLs. The premise is
valid to a degree. New facts are
casier to learn when contrasted to
facts already known. If modern
PLLs operated at only one frequen-
cy, the explanation would be per-
fectly satisfactory. But they don’t.
And that brings the danger of
misunderstandings.

Error voltage versus tuning voltage

In TV PLL AFC circuits the
error voltage should vary only
enough to correct minor drift. The
voltage value is the same for all
channels and usually is centered
around zero.

In modern frequency-synthesis
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Minimum order $10.00 - N.J. Residents add 5% Sales Tax,
We pay postage for prepaid orders of $50.00 or more,
Under $50.00, add $1.00, Canada $1.50.

Ouantity Discount Prices - Ask for our complete price list
Manufacturer Inquiries welcome - All parts guaranteed.

TOLL FREE TELEPHONE
Nationwide 800/631-1250 Local 201/748-5089

HOURS: Mon. - Fri. 8105:30 Sat. 8101

NEW-TONE ELECTRONICS INTERNATIONAL
P. 0. Box 1738, Bloomfleld, N. J. 07003

HTERNATIONEL New Jersey Phone: 201/748-6171
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Figure 5 This is a block diagram of the Quasar Compu-Matic Touch Tuning system. Any TV channel can be obtained by
pressing two front-panel buttons. Up or down channel search, manual fine tuning, and AFT control of non-standard
frequencies can be selected, also. For the search modes, signal comparators monitor various station signals, so the
sweep stops only at channels with a TV signal. The tuners are conventional varactor-tuned types, except for the oscillator
samples brought out for use with the phase-locked loop. No memory or special setup is required.

Quasar Compu-Matic

PLL circuits, the error voltage is
better called tuning voltage, and it
is (and must be) different for each
frequency. As a divider is repro-
grammed for another ratio, the
tuning voltage (formerly called error
voltage) from the comparator
changes to (and remains at) a new
dc voltage. The usual range. is
between +2 and +30 V.

How much dc voltage?
The precise value of this tuning
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(error) voltage that controls the
VCO frequency is not very impor-
tant! The circuit will keep on trying
until the correct frequency is ob-
tained, regardless of the dc tuning
voltage that’s produced.

In other words, the dc¢ error
voltage is only incidental to the
generating of the desired frequency
through phase-lock with the refer-
ence frequency.

As stated before, the fundamen-
tal action of the PLL is to produce
identical phase of the two frequen-
cies at the phase-comparator in-
puts. The tuning (error) voltage
merely is the tool for attaining that
condition. So, the PLL output
frequency (which is different from

those at the comparator) is the
result of the PLL working to
“correct” the ‘‘wrong” frequency
that’s introduced by the program-
mable divider. This vaguely is
comparable to an oyster producing
a pearl to relieve the irritation
caused by a sharp bit of sand.

Drift

Not only do PLLs generate the
correct frequency that’s needed, but
all frequency drift is corrected also.
Normal thermal frequency drift of
the VCO and any moderate varia-
tion of the supply voltage for the
tuning (error) voltage are corrected.

Therefore, no special precautions
must be taken to provide precise




voltage regulation of the tuning
voltage.

Quasar Compu-Matic tuner

control

Several models of the latest color
TV receivers have PLLs at the heart
of sophisticated tuner-control sys-
tems. This is true of Quasar models
that incorporate the Compu-Matic
circuit.

The name “Compu-Matic” seems
to be made up from the two words
“computer’” and ‘‘automatic.” This
correctly suggests that the system
has a computer (actually, a micro-
processor) combined with some
automatic means of tuning directly
to any VHF and UHF TV channel.

Follow the block diagram in
Figure S, as the Compu-Matic
features, functions, and components
are discussed.

Developing the channel tuning
Varactor diodes in both tuners
are controlled by tuning voltages
from the PLL circuit in ICS3.
However, the actual oscillator fre-
quencies are monitored and uad-

Justed by the PLL. The method of
obtaining correct oscillator frequen-
cies is totally different from older
methods of supplying a fixed DC
voltage for each channel and rely-
ing on AFT to make corrections.
Both tuners are of conventional
design, except the provisions for
bringing out a sample of each
oscillator frequency. The VHF tuner
has two bands, and the UHF tuner
has just one band. During station
selection, the required band is
selected by dc voltages from the
microprocessor, and these are amp-
lified to operate band-switching
diodes inside the VHF tuner and
external B+ switching transistors.

Phase-locked loop tuning

Although the microprocessor, sen-
sors and optional remote control
circuits add features and con-
veniences, the PLL circuit of IC53
is the heart of the Quasar tuning
system.

As shown in Figure 5, ICS53
contains the phase comparator, two
tixed frequency dividers, and two
programmable dividers. For most

tunctions, both inputs of the com-
parator must have 976.5625 Hz.
This is supplied to the reference
input from the 3.5810546875 MHz
crystal oscillator and the -+3667
divider (the programmable 1-t0-255
divider is used only for manual fine
tuning and for cable TV or video
games that do not have correct
frequencies).

One difference from other PLLs
is that the VCO is the VHF oscilla-
tor or the UHF oscillator, depend-
ing on which is in operation.

Loop frequencies

It’'s possible to start with 101
MHz, the correct oscillator fre-
quency for Channel 2, dividing
through the <256 prescaler and the
=101 programmable divider, before
finally obtaining 976.5625 Hz at the
feedback input of the phase com-
parator. I tried it on the calculator,
and the frequencies were correct.
But, that’s starting with the end
product and such reverse thinking
only can confuse the true PLL
operation.

Instead, do the calculations by
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Improve exactness with Thordarson replacements. Choose
from the industry's widest selection of voltage multipliers,
flame retardant flybacks and yokes. They conform per-
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code. Plus usually superior to the original they replace
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Satisfy more customers with Thordarson exact replace-
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Figure 6 Variable dc pulses from the phase comparator in the PLL IC53 are
filtered by the 10K/.18 and the 3300/.01 time-constant networks. The pure dc
that results is amplified by Q58 and Q59, thus applying a tuning voltage (that
varies between about +2V and +20V) to the two tuners. Extreme stability is
not required, since the system locks according to frequency, and not from a
specified dc voltage.
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Quasar Compu-Matic

starting with the 3.5810546875 MHz
reference crystal oscillator, and
dividing by 3667 for the second
divider (the first programmable
divider is set for =1, at this time).

Then, beginning with the 976.5625
Hz phase-comparator feedback fre-
quency, multiply by 101 (the feed-
back programmable-divider ratio
for Channel 2), multiply by 4 (for
the <4 divider), and multiply again
by 256 for the prescaler. A calcu-
lator will show the Channel! 2
oscillator frequency as 100.999997
MHz. (Of course, this would be 101
MHz, if the calculations had used
more decimal places at each stage.)
The same method can be used for
all other channels, changing only
the divide-by number of the feed-
back programmable divider.

Did you notice that the Channel
2 divide-by number of the feedback
programmable divider was the same
as the oscillator frequency in mega-
hertz? Well, it wasn’t an accident.
Quasar has worked out the fre-
quencies so this is true of all
channels. For example, Channel 83
has an oscillator frequency of 931
MHz, and the feedback divider
must be programmed for 931.

Incidentally, the 1-to-255 divider
is used only for manual fine tuning
or for signals (such as video games
or some cable channels) that don’t
use the exact broadcast frequencies.
Each position chdnges the channel
frequency by 976 Hz. When two
dividers are used, multiply the
divide-by numbers together to ob-
tain the total division.

Tuning voltages

The PLL error dc-pulses voltage
comes out of ICS3 at pin 9, but it
does not directly supply the tuning
voltage for the two tuners. Instead,
the two transistors of Figure 6
control a sample of voltage from
the +33 V zener-regulated power
source.

Controlling by microprocessor

Manual adjustment of external
switches could have been used to
program the dividers in the ICS3
PLL, and thus produce accurate
and drift-free oscillator frequencies
for each channel. However, Quasar




has added a microprocessor IC to
control many of the tuning func-
tions.

In addition to decoding signals
from the direct-access keyboard
and supplying BCD signals and
multiplexing for the LED-readout
decoder and the PLL dividers, the
microprocessor (IC52) also controls
the bandswitching transistors for
the tuners.

Other control functions include
manual fine tuning; channel seek-
ing, either up or down; and AFT,
when needed.

Special comparators accept sync,
AFT, 4575 MHz picture carrier,
41.25 MHz sound carrier and
video. When these sensor compar-
ators prove a TV station is tuned
in, the microprocessor removes the
audio muting, and allows the up or
down seeking to stop (when that
feature is used).

To tune in regular TV stations, it
is necessary only to push two
keyboard buttons in the proper
sequence. For example, buttons 0
and 4 tune in Channel 4.

The tuner-control system does
not require any programming and

battery memory power is not needed.
All 83 channels can be selected in
any sequence.

Incidentally, the PLL IC has
1,183 transistors, and the micro-
processor IC contains 11,029 tran-
sistors. Therefore, functions are
explained rather than analyzing the
internal IC circuits.

Troubleshooting the
Compu-Matic

Repairing the Quasar Compu-
Matic system should not be very
difficult after you become familiar
with the system and the physical
layout.

For example, you can use a
frequency counter at the output of
the prescaler. The frequency there
should be the channe! picture-
carrier frequency plus 45.75 MHz
divided by 256. Channel 2 has a
picture carrier of 55.25 MHz. Add
this to 45.75 MHz, which yields 101
MHz, and divide by 256 giving
394,531 Hz. If some channels have
correct frequency, but others don’t,
probably the feedback program-
mable divider is bad.

If the VHF tuner works okay,
but the UHF is dead, check first to
see whether or not B+ is being fed
from the bandswitching transistors
to the UHF tuner. Otherwise, the
trouble either is in the bandswitch-
ing circuitry or is in the micropro-
cessor. Dc-voltage checks should
locate the defect quickly. However,
if B+ is reaching the UHF tuner,
then the tuner itself must be dead.

Either the UHF or the VHF
tuner can be replaced, if necessary.
And the prescaler comes out as a
unit. The control board (including
the microprocessor, the PLL circuit,
and most of the other tuner-control
circuits) is available as a complete
replacement unit at a price that is
lower than the replacement of
individual chips alone.

As shown in one of the pictures,
the digital LED readout and driver
decoder ICs can be replaced as a
unit.

‘With logical troubleshooting and
the several options for replacement
parts that are available, you should
not have many unusual problems
when servicing the Quasar Compu-
Matic tuner-control system.
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Well, we know there’s definitely
nothing wrong with your high-vol-

tage transtormer.
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The next time you need
a tuner repaired or module rebuilt:

Remember

FAST SERVICE
Remember

PROFESSIONAL QUALTY
Remember

ONE-YEAR LIMITED WARRANTY
Remember

PTS ELECTRONICS

F

Hl

PTS ELECTRONICS, INC.

SEE THE YELLOW PAGES FOR THE
PTS SERVICENTER LOCATION NEAREST YOU

Circle (15) on Reply Card
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Analyzing

True Costs

Service Management

sSeminar, Part 12

By Dick Glass, CET

Evolution of your accounting
@ Thousands of servicers have dis-
covered to their dismay that techni-
cal electronics ability alone is not
enough to produce a successful
repair business. In fact, many sharp
technicians have failed in business.

To a well-trained tech who enjoys
finding and repairing the causes of
electronic defects, it seems reason-
able that his reward of an abun-
dant income will follow automati-
cally, as he becomes faster through
experience, and his competence
becomes well known to his potential
customers.

At first, the plan appears to
work. His shop becomes very busy,
perhaps having more work than he
can finish. But his 60 or 70 hours
of work per week seem to bring in
only enough for mere existence.

He wonders what is wrong.
Perhaps he should hire an account-
ant to keep his books in order.
That would give him more hours to
do extra repairs. And, after all, he
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much prefers electronics over keep-
ing books.

The bookkeeping firm he con-
tacted was helpful, by explaining
why he must keep accurate and
adequate records of income and
disbursements. Their accountant set
up a system for him to record each
day’s business transactions, fill out
payroll information, keep track of
inventory and equipment, and ac-
count for his own draw of money.
Although these steps required some
time to do, he knew they were
necessary. Also, his mind was
relieved of all worry about trouble
from the IRS. Now, he could
concentrate on technical repairs,
and finally earn the amount of
money he needed.

However, as the months went by,
his profits still lagged behind. What
could possibly be wrong?

If this typical case history de-
scribes your situation accurately,
then read on. There's hope for you.

Always remember this statement:
Accurate bookkeeping for tax pur-
poses is not enough to give you

proper financial-management infor-
mation. Most small electronic ser-
vice shops have adequate tax infor-
mation—the IRS sees to that. But,
few have good management data of
the kind that can prove where you
are making money dand where you
are suffering losses.

Here are a few possible results of
this bad situation:
e Some shop managers receive
their annual business tax reports
which show either a meager profit
or a loss. Instead of becoming
alarmed, they assume (incorrectly)
that the accountants have somehow
hidden part of the real profits, and
shrewdly saved them tax money.
e Others receive monthly or quar-
terly Profit-And-Loss (P&L) state-
ments which have varying costs and
net-profit figures. These_varying
figures make little sense. Perhaps a
shop owner looks at the bottom
line, but takes no action because
the percentages appear unreliable
(even though he assumes that the
accounting system has made them
technically correct).



DICK’S TV SERVICE, INC.
PROFIT AND LOSS STATEMENT
FOR QUARTER ENDING 9-30-78

INCOME
Farts
Labor

$8624

_ 5254 100

$13878

COST OF SALES 2143 37

GROSS PROFIT

OPERATING EXPENSES:
Advertising
Amortization & Depreciation
Auto Expenses
Maintenance & Repair
Dues & Subscriptions
Insurance
Legal and Professional
Office Expense
Rent
Salaries
Taxes
Telephone
Utilities

L LU’II\)\ICDO—*—*: NN =N

TOTAL EXPENSES
NET PROFIT

RETAINED EARNINGS—
Eeginning of Year

Less: Dividends

RETAINED EARNINGS—

End of Period $ 4581

*Fractions have been omitted, so expenses do not add to 31%.

Figure 1 This Is a typical Profit-And-Loss statement, as produced by a CPA or an accountant

e Parts sales, parts costs, merchan-
dise sales and merchandise costs
are all combined, thus preventing
any identification of the relative
profitability of these various seg-

ments. There is no opportunity to
reduce or eliminate a low-profit
category of business, or to take
advantage of another that’s highly
profitable.

e The owner’s salary might or
might not be included in the costs.
If it isn’t, the profit picture looks
fine. If it is, the business probably
is showing a net loss.
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Service management

Analysis of true costs

To solve this real problem, you
must be able to read and to
understand your financial reports.
For example, you must know these

facts:

e the percentage of your parts cost

relative to the selling prices;

e your cost of labor, including your
own time when you do repair work.
e the value of other items, which
are not included on your fihancial
records. These iriclude the value of
rent for your own building where
the shop is located; depreciation,
which is not figured except at tax
time; and the value of work
performed by any unpaid employ-

ees, such as your wife.

Rework your P&L

You should take your P&L and
pencil in some revisions based both
on facts and on your knowledge
and intuition. This can produce a
monthly “true costs™ analysis which
gives you a more realistic picture of
your business, and one you can

understand easily.

Add all of the real costs—as you
know them to be—and discount
any unusual income or expense
items which occasionally distort the
P&L. Then, you will have the facts
needed to establish proper- prices,
or to head off problems before they

become more severe.

Information from CPA

Figure 1 is a close representation
of a typical quarterly P&L given by
a CPA firm to a service shop. From
this P&L statement, try to calculate
the parts costs, the labor costs, and
whether or not the owner made a

profit.

Quiz of the P&L

Fill in your answers to the
following quiz, marking “T” for
true and “F” for false in each

space:

(1) Percentage of parts

cost is 37%.

(2 Owner drew $300 per

month as his salary.

3 A nparttime techni-
cian and a clerk (wife) together

drew about $340 per month
salary.
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(A =3 __This firm had no
‘‘product’”’ sales, such as TVs,
radios, etc.

(5)_____ If business retains the
same level, the firm could expect to
increase its NET WORTH (retained
earnings) by more than $12,000
during the remainder of the year.
6)_—___ The 32% NET PRO-
FIT shown here is an unusually
high return for a service business.
(7 The taxes shown un-
der ‘“‘operating expenses’’ are pri-
marily sales taxes.

® ____ Compared to other
types of businesses, the 63% gross
profit is excellent.

(9 lLabor costs were ap-
proximately 20%; an excellent per-
centage.

(10 Although the parts
gross profit should be improved,
the overall operation appears to be
profitable and very efficient.

Quiz answers

Check the answers you gave
against these. If you have half (or
more) correct, you are very good at
analyzing P&L statements.
(1) FALSE Parts costs should be
shown as a percentage of PARTS
SALES, not TOTAL SALES, as
given in Figure 1. If the accountant
has not included some merchandise
sales and costs in the figures, the
parts cost percentage is 59%. If he
has included other items, no one
can know what the true parts cost
is.
(2) TRUE The owner drew only
$300 per month, totalling $900 for
the quarter, and it was shown as
dividends.
(3) TRUE Salary for the technician
is included under OPERATING
EXPENSES, and not under COST
OF SALES. The total was $1018,
and the clerk was unpaid.
(4) TRUE According to the P&L,
the firm had no product sales.
Actually, about 10% of sales was of
products, but parts and merchan-
dise sales were lumped together to
make the accounting easier.
(5) FALSE The P&L misleads you
into believing the statement. But,
when figured by true-cost analysis,
the $4443 quarterly net profit is
found to be a NET LOSS for the
year.
(6) FALSE The 32% NET PROFIT
is wrong, Probably the 32% will

tend to soothe the owner into
believing he is doing fine, when the
business actually is nearing bank-
ruptcy.

(7) TRUE Sales of more than
$8000 in PARTS (and merchandise)
would require more than $300 (at
4%) in sales taxes. The remaining
taxes might be withholding, unem-
ployment or some other taxes; it’s
not clear.

(8) TRUE If it were a true figure,
the 63% GROSS PROFIT would
be very outstanding. Unfortunately,
in service businesses, the COST OF
SALES must include the costs of
getting the repair work done. This
is not included in Figure 1,
resulting in a false and misleadingly
high GROSS PROFIT, which
fooled the owner, while being
satisfactory to the IRS.

(9) FALSE In the Figure 1 P&L,
the labor costs don’t include the
major producer of labor income in
this business, the technician/owner.
There is no practical way of
reducing labor costs to 20%. For
proper analysis of costs and prices,
the true cost of labor should
include an equivalent salary for the
owner/technician. At the $300
monthly rate of draw, the salary
would have been $3600 per year.
But, he would have had to pay a
technician about $6 per hour to do
the same work. So the salary
equivalent should have been more
than $12,000 per year.

(10) FALSE It appears from the
P&L that the business is sound and
solvent. Actually, it suffered a net
loss for the year, even after paying
the owner a very low salary and
paying nothing to the clerk. Both
parts and labor prices must be
raised drastically, to cover all costs
and to produce a reasonable in-
come for the owner.

Change the P&L for “true-cost”
analysis

To demonstrate the recom-
mended analysis, we’ll begin with
the Figure 1 P&L, then amend the
figures so they display the real
costs. The ‘‘true-cost’” analysis is
shown in Figure 2, and it includes
some letters that are tied to the
following conclusions:
(A) The $6 per hour is what the
owner/technician should have been
paid, but wasn’t. Some might



believe the $900 draw (as dividends)
should be subtracted from the (A)

DICK’S TV SERVICE, INC. F00 3¢ o ccubeamerhcatand
TRUE-COST ANALYSIS not part of the owner’s wages.
FOR QUARTER ENDING 9-30-78 {B) We have listed the clerk’s salary

at only $3 per hour. While some
clerks can be obtained for the

TOTAL SALES $13878 minimum wage, dedicated ones
(such as family members) should
COST OF SALES receive more.

(C) Probably the technician only
Parts sales‘ works part time. However, if the
Parts costs tech is understood to be underpaid,
Parts gross profit you should (in a true-cost analysis)
include an additional *‘insufficien-
cy” expense to value the employee’s
Labor sales contribution properly.
(C) Direct labor (D) If it is to properly express this
salaries business cost, the advertising ex-
Labor payroll pense should include costs of

“Yellow Pages™ ads, which account
expense. W/H etc. for the major portion of most

(A) OWNER’S wages l(if phone bills. Many accountants
paid) for 600 hrs. merely lump them together. Both

are legitimate deductions, so the
at $6 pr. hr. p|US IRS doesn’t care.

10% benefits 3960 It’s not easy to be precise about

Labor gross profit 156 assigning parts and merchandise
costs to the proper month, since

invoices from distributors tradition-
Sales tax col. 300 ally are paid 30 days or more later.
Sales tax pd. 260 Therefore, the owner should use
+ or - sls. tax + 40 adjusted amounts, based on his
knowledge of parts sales and pur-
chases, and movements of the
merchandise.

(E) To correct the inadequate

GROSS PROFIT _ profits problem used in this exam-

ple, the owner needs to begin the
remedy by recognizing that his
labor costs are disastrously high

ESTIMATED DIRECT COSTS

OVERHEAD EXPENSES compared to the income from
labor. He must raise the prices and
ACtua_I over_head 4262 attempt to produce income of at
Less items included least twice as much as his ‘‘true-
in cost-of-sales 1318 cost” total labor costs.
(B) Add clerical salary : ot g
for_ 400 hrs at $3 1200 Try making a *‘true-costs’” analy-
(D) Shift $300 from sis of YOUR business. It will give a
telephone exp. to true picture of your business health

and allow you to make decisions
that are based on fact—not fiction.

This is the last article of the
TRUE-COST OVERHEAD EXPENSES _ 4144 Service Management Seminar ser-
ies. If you have suggestions about
other business areas that should be
covered, write to the editor. Or,
write to Dick Glass (Dick Glass and
Associates, 7046 Doris Drive, Indi-

Figure 2 The P&L, after additions and changes, becomes a “true-cost” analysis, anap(')lxs,' Indiana 4§224), if you
which shows the real condition of the business have individual questions.

advertising expense _---

(E) NET PROFIT (767) loss
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Vertical Troubleshootin

Servicing GE13”color TV,part4

By Gill Grieshaber, CET

Vertical troubleshooting
methods

@ Traditionally, the first step of
vertical-sweep troubleshooting is a
careful examination of the raster.
This should be done also for the
General Electric AA-D chassis.
Notice how much height (if any)
there is, and any non-linearity.
Later we’ll show some raster symp-
toms that result from specific
component failures.

A stable crosshatch pattern is
recommended highly for this visual
analysis. Of course, an experienced
technician can estimate the vertical
linearity by checking the spacing of
all scanning lines. But a crosshatch
pattern reduces the diagnosis time
while providing better accuracy. A
helpful feature of some generators
(such as the American Technology

ATC-10 used here for our picture
symptoms) is identification of the
center and each corner of the
crosshatch pattern. This is especial-
ly valuable with solid-state vertical
circuits, where defects can move the
picture up or down—and some-
times completely off of the screen!
With the AA-D chassis, for exam-
ple, one wrong diagnosis might be,
“Lack of height at the bottom,”
when the defect has only moved the
normal-height picture upward by
several inches.

HV or vertical?

One type of vertical problem
might seem to be a horizontal-
sweep/HV defect. Any trouble that
biases either output transistor into
full conduction can load down the
horizontal sweep. In turn, the
horizontal overload can ruin sweep
components there or blow the
1-amp fuse.

Therefore, one of the steps for
troubleshooting horizontal over-
loads is to unplug both .vertical-
output transistors. If this relieves
the horizontal overload, the vertical
sweep is at fault.

A collector-to-emitter short in
Q640 (see Figure 3A of last month)
grounds the +13.8 V supply
through the yoke coils. Similarly,
the -12.8 V supply is overloaded if
Q645 shorts.

If unplugging the two vertical-
output transistors eliminates the
horizontal overload, all of the
plug-in transistors should be re-
moved (one at a time) for testing.
Replace any bad ones, and try the
set again.

DC-voltage tests

Measurement and analysis of dc
voltages in the vertical system is
one of the standard steps. But don’t
begin by checking dc voltages a

Figure 1 An open Y610 diode eliminates all vertical sweep, and leakages cause serious height and linearity problems. (A)
Top trace of this scope picture shows the sweep-output waveform, while the bottom trace shows the Y610 waveform,
when Y610 is shorted. (B) The raster is expanded at the top and compressed at the bottom when Y610 has about 7K of
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internal leakage. (C) A shorted Y610 diode produces a raster with nothing except nonllnearity.




and Sync Separation

Vertical-sweep symptoms and troubleshooting methods are described. Also, special waveforms are
used to explain the true operation of the noise-cancellation and sync-separation circuits.

random. You’ll succeed only in
wasting time.

Three quick measurements will
prove whether or not the defect can
be found by dc-voltage analysis.
First, check for +13.8 V at the
cathode of diode Y946 (see location
last month), and for -12.8 V at the
anode of diode Y942. Obviously,
correct vertical sweep can’t be
obtained without these essential
supply voltages.

Then, measure for a dc voltage at
the output of the vertical sweep.
The cathode of Y635 is a conveni-
ent test point. If the dc reading is
more than one volt of either
polarity, there is a good chance the
vertical sweep has a defect. Higher
voltages indicate a more-serious
defect. In such cases, further dc
voltage tests are called for.

If the dc voltage at the output is
less than one volt, any further dc
voltage tests probably will be use-

Figure 2 A shorted R641 resistor or an
open C640 remove all negative feed-
back, giving excessive height and
widely-spread scanning lines. Top
scope trace shows the normal vertical
output waveform, and the bottom
trace is the waveform with R641

shorted

less (the voltages are right, already).
But one more test should be done.
Use your scope to see if a waveform
is at the output, and if so, how it is
different from the correct one. An
open yoke (or other open in that
circuit) will not upset the dc
voltages very much, but the output
will have large square waves. This
will be discussed again.

Analysis by scope

An analysis of scope waveforms
often is essential for finding vertical
problems. Waveform analysis is
much easier in the AA-D chassis
because the oscillator stage can
function correctly, even when the
following three stages are dead.

First, scope for the sawtooth
waveform that is expected at the
junction of C615 and Y615. If there
is one and it has normal amplitude,
good linearity, and the correct
59.94-Hz frequency, then the entire

Figure 3 An open yoke eliminates atl
vertical deflection, and gives an out-
put- waveform similar to the one in
Figure 2. The normal output waveform
is shown by the top trace, and the
bottom trace output square waves are
produced by an open vertical-yoke
coil.

oscillator stagé is okay. It needs no
further dc-voltage or scope tests.

If any of these characteristics is
wrong, there’s a problem in the
oscillator stage.

After the oscillator is repaired—
or is proven to be okay—then use
your scop€ to search each of the
following stages for some kind of
waveform. All three stages which
follow the oscillator amplify either
voltage or power. So, a bad stage
usually shows a signal at the input,
but none at the output or in any
stage behind it.

Of course, if any of the three
stages is dead, the waveforms will
be abnormal in all three. Without
yoke current, there’s no negative
feedback to reduce and control the
gain. Without feedback, the exces-
sive gain will overload any normal
stage and distort the waveform
there. That's why you should look
(at first) for any kind of signal

Figure 4 Reduced resistance value of
R643 causes expansion at the bottom
and compression of sweep at the top
of the raster.
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without expecting correct wave-
forms. All stages must operate
right, before the waveforms will be
normal.

Symptoms from defective parts

Here are a few symptoms caused
by component defects, as they
appear either on the TV raster or
in scope waveforms.

Figure 5 Leakage in C610 reduces the
height. The crosshatch picture shows
the effect of 500-K leakage.

Figure 6 Reduction of the + 147-volt
main supply causes the picture to be
small on all sides. (A) Line voltage of
only 95 volts reduced the picture size,
but caused no other problem. (B) An
open C910 first filter capacitor also
reduced the B+ voltage and the
picture size. In addition, the resulting
120-Hz hum produced bending of the
picture.

When diode Y615 shorts, there is
no vertical sweep. However, a
shorted Y620 causes little change.
The slight center compression is
corrected by negative feedback.

If Y610 shorts, there is no height
below a horizontal line located
about 3 inches from the bottom of
the screen, and the scanning lines
above the white line are spaced
wide apart (see Figure 1).

Reduced values of R641 increase
the height and degrade the lineari-
ty, but a shorted R641 eliminates
all negative feedback, causes over-
load of the output stage, and
spreads the scanning lines far
apart. Also, look at the scope
waveform (in Figure 2) of the
output signal to the yoke. Figure 3
shows a similar square-wave output
signal when the yoke circuit is
open.

If the value of R643 and R644 in
parallel is less than 100 ohms, the
top of the picture is compressed,
while the bottom of the sweep is
expanded (see Figure 4).

Leakage in C610 (the sawtooth-
producing capacitor) reduces the
scan more at the bottom than at
the top. Figure S shows the eftect of
a C610 leakage of S00 k Q.

These previous defects changed
both height ‘and linearity, or they
changed the linearity more than the
height. Other kinds of problems
change the height without disturb-
ing the linearity. The negative
feedback helps prevent linearity
changes, in those cases.

For example, any variation of the
R612 or R611 resistances will

Figure 7 These 0.25 VPP horizontal
waveforms were found at two
GROUNDS on the chassis. Therefore
careless connection of scope grounds
to some points of the chassis and
circuit board wili add horizontal pulses
to vertical or video waveforms.
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change the height in proportion,
without degrading the linearity.
Any reduction of the +147 V
supply reduces the total height. The
first raster picture in Figure 6
shows the effect of a 95 Vac power.
An open C910 (first power-supply
capacitor) also produces a small
picture without linearity problems,
but the vertical lines are bent by
the resulting 120-Hz hum (Figure
6).

Tips

I wasted several photographs that
unexpectedly had excessive amounts
of horizontal sweep mixed with the
desired waveforms. At first I sus-
pected capacitive pickup of hori-
zontal sweep by the shielded scope
cable and probe. I moved the scope
probes farther away from the
horizontal end of the TV. There
was no change. Finally, I remem-
bered the low amplitudes of signals
in all solid-state sets and wondered
about sweep pickup from common
grounds.

In audio amplifiers, a section of
the ground system can have a
voltage drop across it either from
raw 60-Hz current or from 120-Hz
filtering current of the power
supply. If this same ground path
also has audio signals flowing
through it, the ac voltage drop of
the hum current is added to the
audio signal, thus causing hum
mixed with the music. No amount
of shielding or B+ filtering can
remove this type of hum. The
action is called ‘“common-ground
coupling.”

So it was in this case. But instead
of hum currents, some horizontal
sweep flowing through the various
grounds was being introduced into
the scope waveforms.

For example, the horizontal
pulses of Figure 7 were obtained
from two grounds on the TV. The
scope ground lead was connected to
a ground near the center of the TV
module, one probe was slipped to a
ground near the horizontal transis-
tor, and the other probe was
clipped to the grounded VHF-tuner
frame. The result was dual-trace
horizontal waveforms of 0.25 VPP
each.

Therefore, when 1 clipped the
scope ground near the horizontal-
output transistor, I had unknowing-
ly added 0.25 V of horizontal pulses
to each vertical waveform. Since
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some of these waveforms were as
low as 1 VPP and: 1.7 VPP, the
added sweep pulses distorted the
true waveforms.

Minimize such unwanted signals
by grounding your scope as near as
possible to the circuit you are
scoping. Also, use the scope ground
that’s at the end of the probe (if
your scope has one). Without these
simple precautions, some video and
vertical waveforms will have hori-
zontal sections of the waveshape
thickened by horizontal pulses
brought in through common
grounds.

And, speaking of grounds, when
the TV is plugged into line power,
don’t attempt to solder anything on
the AA chassis by using one of the
new soldering irons that has a
third-wire ground. Even if the
power switch is off, sparks can fly,
and fuses can blow—along with
other components. I'm not going to
tell you how I learned this impor-
tant lesson!

Vertical comments

Troubleshooting the vertical-
sweep circuit in a General Electric
AA chassis should not be very
difficult. Space is a bit cramped.
But the large module can be
released and slid back several
inches, thus giving more room for
meter and scope probes during
measurements.

All vertical transistors (except the
two oscillators) plug into sockets,
making rerhoval and testing easy.
Both output transistors are
mounted on a metal panel beside
the module (see last month), and
their sockets are connected to the
module by long wires. So, a fast
test to locate a bad transistor can
be made without dismounting the
transistor if you pull off the socket
and plug the new one into the
socket. Of course, the socket and
test transistor are free to move and
have no heat sink, so don’t operate
very long with them in this tempo-
rary condition. The extra heat
might ruin the test transistor.

Stable frequency

Very few defects carl change the
vertical frequency enough to pre-
vent locking. None of the misad-
justments or simulated defects de-
scribed before changed the fre-
quency or locking. For example, the
height control can be rotated from
end to end while the locking

remains rock-solid. This is a large
advantage during troubleshooting.
By contrast, think of the old tube
receivers where moderate adjust-
ments of either height or linearity
controls would upset the locking,
and any large change of height or
linearity (from a defect) would drive
the frequency beyond the ability of
the hold control to restore it.

Vertical convergence

In Figure 8, the assembly that
resembles a conventional conver-
gence yoke is not one. It’s use will
be given later. Instead, correction
signals from "the simplified conver-
gence board (pictured in the Sep-
tember issue) are sent to a special
winding that’s buried out of sight
with the usual vertical and horizon-
tal sweep coils in the deflection
yoke.

However, for those rare cases
where the vertical lines won’t quite
converge dynamically, GE has pro-
vided an extra vertical convergence-
coil assembly (Figure 8). Although
it has the center-convergence ad-
justable magnets and the appear-
ance of convergence yokes used
with delta-gun picture tubes, the
purpose is different. By means of
four fixed lugs (see the schematic in
Figure 9) and two wires with
insulated clips, current from the
vertical deflection yoke can be
directed through either or both of
the windings that are inside this
extra convergence assembly. Seven
different connections are possible

Figure 8 This
convergence yoke, although it does
have the centering magnets. Connec-
tors and terminals permit adding more
vertical-convergence correction

is not the wusual

PG6 CONVERGENCE

p

|
L

VERT YOKE

R800
150

Figure 9 This is the schematic of coils
that add more “amplitude” correction
to the vertical dynamic convergence.
(A coll inside the deflection yoke
performs conventional convergence.)

Y502

C506
Y507

TP50
Q510

Arrows point to
some of the sync-
separator compo-
nents and test
points.

02{)(5 05?7 TP51 Q505
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Figure 10 The nolse-inverter and sync-separation functions are conventional. However, you should reter to the next two
illustrations for special waveforms that explain the operation more clearly.

General Electric

by attaching the clips to the lugs in
various combinations.

Sync Separator
The next basic circuit for analysis
is the IF system. But that's too
large a project for the space
remaining this month. Therefore,
the noise-inverter and sync-separa-
tor stages will be examined now.

Noise-inverter operation

Positive-going video goes through
the noise-inverter stage before it is
sent to the sync separator. Figure
10 has the schematic. Amplitude of
the video varies according to the
program material between S VPP
and 6 VPP (see the waveforms in
Figure 11).

Resistor RS01 isolates the input
of the noise-inverter stage from its
output, while also providing a path

through to the sync separator for
the video signal after noise cancell-
ation.

Diode Y502 rectifies the incom-
ing video, in a circuit that appears
to be a half-wave type. However,
C502 functions somewhat as the
peak-reading first filter capacitor
for the horizontal-sync pulses. Ac-
tually, the truth is in between those
extremes. Half-wave rectification
would allow too much of the
blanking pulses and video informa-
tion to come through. But true
peak-reading operation would not
leave enough ripple. Alone, neither
type is sufficient.

Therefore, resistors R502 and
R504 are added to change the point
of rectification. Also, the C502
current causes a voltage drop across
RS04, and it is drive signal and
bias for QS0S, the noise-inverter
transistor. The collector-to-emitter
path of QS0S is across the video at
the output of RS01. The AC signal

at the base has little amplitude, and
there is no path for DC bias, so
normally QS0S is cut off, and has
no effect on the video signal that
finally reaches the sync-separator
transistor.

If a noise pulse (which has an
amplitude higher than the sync
pulses) enters with the video, it will
apply more than +0.5 V of forward
bias to the Q505 base. For moder-
ate-intensity noise, the transistor
amplifies the noise pulse, inverts
the polarity, and delivers it to the
output of RS01. Both the original
positive-going noise and the in-
verted negative-going noise from
Q505 are at the output of R501, so
the noise is cancelled.

When the noise pulses have a
very-high amplitude, Q505 is driven
into saturation, and the C/E path
shorts out both video and noise at
the output of RSO1. Loss of a
narrow section of sync pulse, when
the noise occurs during sync time,

Figure 11 Thesge are the usual waveforms of the Figure 10 noise-inverter and sync-separator circuits.
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Figure 12 Noise-inverter waveforms help us understand the true circuit action, when the zero-voltage line is added to
each. (A) This waveform is the same as W1 in Figure 11 with a zero line. Amplitude of the waveform and the DC position
both change according to the TV scene. Therefore, it’s almost impossible to assign definite voltages. Also, such extreme
variations make necessary some kind of automatic circuit to maintain the proper level for noise inversion. (B) At the
output of rectitier Y502, there Is a small amplitude of sync and blanking shoulder riding on top of a larger DC voltage.
The semi-peak-reading rectification malintains proper clipping even with variations of the incoming video level. (C) Here
the zero line shows that the base of Q505 has about 0.4 VPP of sync pulses. This is not sufficient to cause Q505 to
conduct. However, noise pulses of higher amplitude do provide enough bias for Q505 conduction. Any Q505 amplified
collector signal is subtracted from the complete video signal; thereby, cancelling strong noise pulses.

is not detrimental. (Notice that the
noise is not removed from the
picture, but it's cancelled in the
sync.)

Producing inverted noise pulses

For proper noise cancellation,
only noise waveforms with ampli-
tudes exceeding that of the sync
pulses should be applied to the
base of QS0S5. The problem is that
the noise is mixed with video which
varies in level constantly.

So, the solution is similar to sync
separation. Video is rectified in
such a way that only the sync tips
and a small section of the horizon-
tal blanking survive the clamping.
This section of the composite video
rides on top. of a much larger dc
voltage. The dc voltage comes from
rectification of the video; therefore,
it varies in step with all variations
of the video amplitude. Without
this automatic tracking, video level
changes would change the clipping
level, leaving too much or too little
sync pulse amplitude.

Next, the dc is removed by a
coupling capacitor, which adds a
zero-voltage point near the bottom
of the pulses that reach the base of
Q505. These pulses supply almost
enough amplitude to bias-on QS05.
Therefore, only a very-small noise-
pulse amplitude added to the sync
pulses is sufficient forward bias for
Q50S to produce noise cancellation.

The only proper way to visualize
these actions is with the dc wave-
forms of Figure 12, which apply to
the Figure 10 schematic.

Sync separation

Sync separation by Q510 is
conventional by solid-state stan-
dards. A small positive voltage
(from R507, and R506 through
YS07) is applied to the base of
Q510. Without this small forward
bias, an insufficient amount of the
sync tips would survive the B/E
rectification.

Diode YS07 operates as a switch
to pass only the sync tips through
CS06, a large capacitor, to the base.

Figure 13 Dotted lines have been added to this dual-trace wavetorm (since the
actual scope line would have obscured parts of the waveforms) to show zero
voltage in base and collector signals of Q510, the sync separator. In the top
trace, only the sync pulses and a bit of the blanking pulses are positive (above
the zero line). Because silicon transistors ignore the first +0.5 volt of the

positive bias,

the sync pulses alone cause Q510 C/E conduction and

amplification. Therefore, only amplified negative-going sync pulses appear at
the collector (lower trace). Top of this waveform is the B + supply voltage, and
the tips are at zero volts. From this we can conclude: the transistor elther is
saturated, or is completely cut off. Since B+ is at the collector most of the
time, the average DC (as read by a meter) is a large percentage of the supply

voltage. These are true DC pulses.

While smaller-value CS507 couples
all of the video signal to the base.
This provides better vertical sync.

Video at the base of Q510 has
come through C506 or CS07, and
the level far exceeds the small
positive voltage there, so the base-
to-emitter junction acts as a diode
in a shunt-rectification circuit. Di-
rect current from the rectification is
negative, and this accounts for the
strange sight of a NPN transistor
apparently operating from reversed
bias.

The DC waveforms in Figure 13
show that the dc clamping from
this rectification produces a zero-
voltage just below the shoulder of
the blanking pulse in the video at
the base. Therefore, only during
each sync pulse time does the base
have any positive forward bias from
the input signal.

Next month
IF circuitry and typical operation
will be examined in the next arti-

cle.
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SamWilsons

Technical Notebook

CHANGES IN DIELECTRICS

By J. A. “Sam” Wilson, CET

Your comments or questions
are welcome. Please give us
permission to quote from
your letters. Write to Sam at:

J.A. “Sam” Wilson

c/o Electronic Servicing
P.O. Box 12901

Overland Park, Kansas 66212

Answers about capacitors

MlIn the last Technical Notebook, I
described some experiments that
demonstrated a very important

point about capacitors:

The voltage across a charged
capacitor and the capacitance
of a capacitor depend on the
flux lines that start at the
positive plate and end at the

negative plate.

I know there are some theory
argue that the
number of flux lines depends on
the amount of voltage. But, I've
said here that the amount of
voltage depends on the number of

people who will

flux linés.

The reason is that the flux lines
in the dielectric
when the capacitor first is charged.
However, when the charging voltage
the voltage that re-
mains across the capacitor is deter-
mined by the number of flux lines.

When 1 mentioned the relation-

are established

is removed,
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ship between voltage and flux lines,
1 was referring to the amount of the
flux (and voltage) in a charged
capacitor.

Weber-Ewing theory

Before I explain what happens in
a dielectric when a capacitor is
charged, I want to review an old
theory of magnetism. The Weber-
Ewing theory assumes that a mag-
netic material is made of tiny
magnets, as shown in Figure 1.

In the nonmagnetized state these
tiny magnets are pointing in all
directions at random, so there is no
resultant (additive) magnetic field
in the material.

Figure 2 shows what happens
when all of the tiny magnets are

aligned by a strong magnetizing
force. The north poles are all
pointing in the same direction.
They produce a total magnetic
field. Likewise, the south poles are
aligned, and they produce a total
magnetic field. The overall result is
that the piece of material behaves
as a large magnet having a single
north and south pole combination.

Surprisingly, the Weber-Ewing
theory is so close to what actually
happens in a magnetic material,
that it can be used as an accurate
model.

In a previous article, I discussed
the domains in a magnetic material.
You should recognize the tiny
magnets of the Weber-Ewing model
as examples of domains.

POLES

Sl E

OQ
EQQ

UNMAGNETIZED MATERIAL

Figure 1 According to the Weber-Ew-
ing theory, magnetic material is made
of a huge number of tiny magnets.
The poles of these tiny magnets point
in random directions when the mater-
ial is not magnetized.

W (W (.
s = K
W (W (.

MAGNETIZED MATERIAL

Figure 2 When magnetic material
becomes magnetized, the tiny mag-
nets are shifted so the like poles point
in the same direction. This gives the
effect of one large magnet.



Faraday’s dipoles

As an explanation of what hap-
pens in the dielectric of a capacitor
when it is charged, Michael Fara-
day proposed a model which is very
similar to the Weber-Ewing model.
And this Faraday model also is so
near to the actual truth that it
serves as an excellent model for
understanding capacitors.

First, I'll use the Faraday model,
then later I'll explain what the di-
electric dipoles really are.

Assume that the dielectric is
made up of a large number of
electric dipoles. Each dipole has
one positive and one negative
charge (see Figure 3).

When the capacitor is in an
uncharged condition, these dipoles
are pointed in random directions.

After the capacitor is charged,
the dipoles all point in the same
direction (Figure 4). Remember this
very important point:

When the capacitor is
charged, the dielectric goes
through a physical change!

In some dielectric materials, the
dipoles will remain aligned after the
charging voltage is removed. Thus,
the capacitor remains charged—
with the voltage across it—after the
charging step is over. This is the
meaning, when we say a capacitor
has become ‘“‘charged.”

When the capacitor is discharged,
the dipoles again become oriented
in random directions. As I stated
before, this model for charged and
discharged capacitors is quite ac-
curate, and probably I'll refer to it
again later.

True nature of dielectric dipoles
When a dielectric material is
placed in an electric field, there are
four factors to be considered:
(1) Voltage across a capacitor pulls
the dielectric electrons out of their
normal circular pattern, and into
an elliptical orbit, as shown in
Figure 5. This is called ‘“‘electronic
polarization of the dielectric.”
(2) When two atoms from two
different elements combine to make
a covalent bond, they do not share
electrons equally. More electrons
are captured by one of the atoms.
Therefore, the two atoms acquire
opposite charges. An external
field—such as provided by a voltage

DIPOLES
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Figure 3 According to Faraday's
theory, dielectric material contains a
large number of electric dipoles,
which point in random directions
before the capacitor is charged.

at the plates of a capacitor—will
change the equilibrium of the
atoms (Figure 6). This is called
*“atomic polarization of the dielec-
tric.”

(3) Some materials have a natural
*“dipole moment.”” This is the dual
(equivalent) of residual magnetism
in a soft iron material. Theoretical-
ly, a piece of soft iron that becomes
magnetized by current through a
coil should lose all the magnetism
when the current is eliminated. But
a small amount of magnetism—
called residual magnetism—still re-
mains. The same thing happens in
a dielectric, except the field that
remains after the charging voltage
is removed from the capacitor is
electric rather than magnetic.

(4) Any dielectric material always
has some charge carriers that are
not attached to atoms. When the
capacitor has a voltage across it,
these carriers—both holes and elec-
trons—gather at opposite sides of
the material. Flux lines from the
plates terminate at these charge
carriers, thus reducing the total
flux between the plates.

Now, what does this mean? It
verifies the concept of dielectrics
made up of many little dipoles (just
like the ones Faraday guessed were
there). Charging the capacitor
forces the dipoles to align with the
flux lines between the plates. And
that brings us back to the illustra-
tions in Figure 3 and Figure 4.

This discussion explains why
there are dipoles in dielectrics. It
now should be easier to go back to
the more simple ideas of Faraday’s
model (which is very accurate).

!

+ + + + J

lHlll

CHARGED CAPACITOR

Figure 4 After the capacitor is
charged, the dipoles all point in the
same direction. Therefore, during
charge, the dielectric undergoes a
physical change.

ATOM

s
ELECTRON ORBITS IN
DIELECTRIC

Figure 5 (A) Without voltage across a
capacitor, the electrons in the dielec-
tric move in circular orbits. (B) Voltage
across the capacitor pulls the elec-
trons into eliptical orbits. This is
called “electronic polarization of the
dielectric.”

{3 CHARGES IN
¥ COVALENT
BOND

e 3.4

ATOMIC POLARIZATION

Figure 6 Capacitor voltage changes
the equilibrium of the atoms, and it is
called "atomic polarization of the
dielectric.”
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Technical notebook

Three quiz questions

It is possible now to use the
theory of dielectrics and capacitors
to explain several capacitor ques-
tions that don’t fit the imcomplete
“tech school” model.

Figures 7, 8 and 9 give the
schematics, conditions and a choice
of answers. Mark your choice be-
side the columns and don’t read the
answers until afterward.
ward.

Explanations of quiz answers
Question 1

When the assembled capacitor of
Figure 7/Question 1 is charged, the
dipoles in the dielectric become
aligned, as shown in Figure 4.
Those dipoles remain aligned as the
capacitor is taken apart. Charges in
the X and Y metal plates repel
each other, and disperse throughout
the metal. Therefore, there is no
spark or current between the
“plates.” In fact, nothing happens
when the two metal pails are
touched together. (If the basic
action of a capacitor were, as
popularly believed from the stu-
dent’s incomplete model, an excess
of electrons on one plate, and a
deficiency of electrons on the other,
then removal of the solid dielectric
would have increased the voltage,
and the short would have brought a
giant and spectacular arc. Thus the
incomplete model is disproved.)

If you touch the dielectric pail
after it is removed from the
charged capacitor, you can feel the
static charges. For example, you
can bring the back of your hand
near the dielectric and see the hairs
stand straight out towards the
material.

Then when the capacitor is
reassembled, the charge carriers in
the metal pails regroup because of
the flux lines now between the
plates. Therefore, the reassembled
capacitor exhibits a full charge, and
it can be discharged.
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VOLTAGE AFTER
DISASSEMBLY AND ASSEMBLY ?

Figure 7

Question 1 Three pails are constructed so they
fit snugly together, as shown. The center pail is
made of dielectric material, while the two others
are made of metal. After assembly, the capacitor
is charged with about 500,000 Vdc. Then, by use
of the insulated hook, the pails are disassem-
bled and the two metal pails are touched
together. After reassembly, which statement is
true?

(A) The capacitor has no voltage, for it is
discharged.

(B) The capacitor still has the same voltage.

VOLTAGE
= ll +
Y
[yemm—; = G =
CHARGED ~—— VOLTAGE? —>
Figure 8

Question 2 A capacitor made of two flat plates
(whose distance can be varied) is charged with
high voltage when the plates are close together.
After the plates are moved farther apart, which
statement is true?

(A) The capacitor voltage decreased.
(B) The capacitor voltage increased.

(C) The capacitor voltage did not change.
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Figure 9

WHICH CAPACITOR HAS

Question 3 Which of the two capacitors has the

higher dc voltage across

capacitances)

it? (neglect stray

(A) Capacitor C1 has the higher voltage.

(B) Capacitor C2 has the higher voltage.

Question 2

In Figure 8, when the capacitor
is charged, and then the plates are
moved apart, you actually are doing
work on the system. Work is
defined as force times distance.
Keep in mind the fact that the
plates have opposite charges, so you
must exert a force to get the plates
apart.

Voltage is a measure of the
amount of work done in moving a
unit negative charge from a positive
point to a negative point. Since the
distance between the plates is
greater, the work required to move
the negative charge away from the
positive plate and toward the
negative plate will be greater. In
other words, the voltage has been
increased. However, the increased
voltage was not obtained for noth-
ing. Work was performed.

Actually, the principle of Figure
8 is the basis for understanding
parametric amplifiers.

Question 3
The answer to Question 3 in
Figure 9 is found in the equation:

Q = C x V, where Q is the charge,
C is the capacitance, and V is the
voltage across the capacitance.

Therefore, the charge for C1 is:
Q1 = C1 x VI, and the C2 charge
is: Q2 = C2 x V2.

But, the capacitors are in series,
so0 the same amount of charge must
be in each capacitor. In other
words, the same number of elec-
trons have to move into each
negative plate.

Because Q1 equals Q2, then it
follows that Ct x VI = C2 x V2.
After dividing each side of the
equation by V1 x C2, you have
C1/C2 = V2/VI. This is a simple
mathematical way of saying: Vol-
tages across the capacitors are
inversely proportional to the capaci-
tance values. In other words, the
larger voltage always must be
across the smaller capacitor.

Next month
One more question of the four
remains to be discussed next
month. In the meantime, try to
modify your capacitor ‘“‘model” to
include these ideas. ad
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, ——
COMMUNICATIONS 8 T.v.

©) YEARS
©) WARRANTY! G
EXACT Replacements For

SYLVANIA ECG

TRANSISTORS-DIODES-I.C.'s

ECGs e £CGe

100 94 183 59 0 2 289 28
10 9% 164 5.7% 22 1.80 00 98
102 . 105 69 2 1% m £l
1024 % k- 2 279 22 22
19 108 722 7 224 508 23 08
1004 " ms r82 2% ) 24 14
104 108 178 208 226 167 e 02
105 221 wr 49 2 13 x? 13
108 A0 m 508 22 108 298 13
101 Al t 588 2 360 2% 02
108 L] 18 a6 3 % 300 202
AL3] 15 182 38 232 02 &
12 9 183 (] 23 74 308 [ ]
1224 » 184 2u n x7 57
124 183 185 7 235 248 308 #
26 18 188A 1.4 2 8.7 n
127 460 127A 146 z 507 L]
128 LY 188 59 2 795

2 1% 189 1.59 23 02

0 1% W e 24 n

o 19 191 207 242 %

21 192 ) 276 872

133 114 193 o4 278 2.8 74
152 14 194 82 279 588 42
1% e 1954 o7 280 508 &
154 185 196 9 El 635 = n
15 20 197 189 282 an 20 200
187 143 19 189 % ex 2 &
158 108 199 59 284 718 22 0
159 ] 210 7 25 % 2 3
160 143 w 206 124 5
5y % ns 308 287 125 7 50
ez 87 % 288 2 9%

R-U-S-H, All orders shipped-Same Day
Received!

FREE Freight un all prepaid orders
EXCLUSIVE 3 YEAR CONDITIONAL
WARRANTY!

NO Min. Order-Quantity Discounts Available

EXACT I.C.'s & DIODES-IN STOCK!
Longer Hours-Mon-Sat. 9a-10p, Sun. 1-7p
UPS C.0.D. Orders Accepted

Call or Write TODAY...TO PLACE YOUR
ORDER:

(518) 465-3367
Communications & T.Y. Unlimited
17 Washington St., Rensselaer, N.Y. 12144

DISTRIBUTOR INQUIRIES INVITED

T.V.—C.B.—AMATEUR RADIO—STEREO—
MONITORS—ELECTRONIC PARTS
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endeco
soldering &

desoldering
equipment

SOLDERING
IRONS

Pencil style. Safety light. Two heats — 20w and
40w. 6 tips. Unbreakable handle. 2 and 3 wire
neoprene cords

DESOLDERING
IRONS

Pencil style. Satety light. Some operate at 40w, Idie
at 20w. B tip sizes. 2 and 3 wire neoprene cords

SOLDERING &
DESOLDERING
KITS

Everything needed
to solder or de-
solder or both. All
in a handy litetime metal
box with hasp

See your distributor or write

Enterprise Development Corp.

5127 E. 65th St.  Indiapapotis IN 46220
PHONE (317) 251-1231
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" Everything |
for the
service pro

Test Equipment [ Burgor /Mg Aarrms ] Hobovest & Automanve Eiecirorecs

1
-YOURS FREE.

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive products. Kits and assembled.
EICO quality. EICO value. For FREE
catalog, check reader service card or
send 75¢ for first class mail

m 108 New South Road
—— / Hicksville, N.Y. 11801
NS )
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You Are Not
ALONE!

IRS

OSHA FCC

S

STATE
GOV'T

'7//; W’

EEOC CONSUVMER
ADVOCATES

It you think that being in business
makes you INDEPENDENT, think again!

Consumerists and government agencies
are your silent - but greedy - partners;
AND THEIR SHARE COMES FIRST;
even if you don’t make a profit.

WELL, YOU DON'T HAVE TO
FACE THEM BY YOURSELF
JOIN NESDA £5°N

¥

r 4

AND YOUR LOCAL & " )‘M
Wig

STATE ASSOCIATIONS
Send for more information 10! "% "
NESDA, 1715 Expo Lane
Indianapolis, IN 46224
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IT"S NO PUZZLE
TO ORDER

Substitution box
B&K-Precision surge-protected
substitution box, model 2910, is de-
signed to eliminate problems of
shock hazards, accidental dis-
charges and the temporary healing

of a defective electrolytic.

2ot R CoP
aecreTcs

Ao ane

')
)

P B

The initial surge is limited by
putting a resistor in series with the
substitute capacitor. After the ca-
pacitor is charged, a switch is
moved to the substitute position,
removing the resistor from the
circuit. For added protection, an
overload indicator lamp warns
against substitution of a low voltage
capacitor when applied voltage is
over 75 VDC.

Model 2910 features 36 substitu-
tion components and is priced at
$50.
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Multitester

Model SP-160 VOM from Sperry
Instruments features a rugged shock
resistant ABS plastics case; a tilted
case design for easier reading; an
additional X1K resistance scale; and
high 100 kQ dc voltage sensitivity
(10 kQ for ac); and five resistance
scales (X1, X10, X100, X1K and
X10K).
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Dual-trace scope
Heath Company offers a low-cost,
dc to 5 MHz dual-trace scope kit,
the 10-4205. Features of the new
scope include: a maximum vertical

OELRICH SERVICE FORMS

FOR TV-RADID & 2 WAY RADIO SERVICE LEGAL FORMS FOR CALIF. FLA.
UTAN NOW AT YOUR PARTS JOBBER OR WRITE FOR CATALOG B64
OELRICH PUBLICATIONS

4040 N. NASHVILLE AVE. CHICAGO. ILLINOIS 80634

sensitivity of 10 mV/cm; a horizon-
tal triggered sweep; seven cali-
brated time bases from 200 mS/cm
to 0.2 uS/cm; and regulated verti-
cal-amplifier and horizontal-sweep
power supplies.

Other 10-4205 features include a
partial mu-metal shield, an extra
bright 5-inch flat-screen CRT and a
lightweight durable cabinet with
flush-mounted handle for easy carry-
ing and stackability with other
instruments.
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#3
DUICHSIOU NI

ANSWER:

(4 23V)
(+27.2V) R258 4154V R260
+21
8.2

(+22.5V)
+15v

D251

Voltage drop across R258 indi-
cates a current of more than 290
milliamperes, while a current of
only 48 mills is calculated for
R260, the other supply resistor
| Cause of the excessive current
MUST be between R258 and R260.

DIODE D251 HAS INTERNAL
LEAKAGE.

REFER TO PAGE 22
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Extension telephone

Pathcom, announces the Pace EZ
Phone, a wireless extension tele-
phone containing space-age techno-
logy.

The remote extension phone is in
a handset that resembles conven-
tional trimline telephones. It has a
collapsible whip antenna, a touch-
tone dialing pad and two special-
function swtiches.

The base unit contains a molded
compartment which accepts the
remote handset for battery charg-

- > it
Electronic Servicing

Advertising Sales Offices

NATIONAL SALES MANAGER/CHICAGO
Jim Reilly, 1011 E. Touhy Ave., Suite 245,
Des Plaines, L 60018
Phone: (312) 299-2601

KANSAS CITY, MISSOURI
Helen Hull, P.O. Box 12901
Overland Park, KS 66212
Phone: (913) B88-4664

NEW YORK, NEW YORK

Joe Concert, One Penn Plaza, Suite 2532
New York, NY 10001

Phone: (212) 564-8454

SAN FRANCISCO, CALIFORNIA

John MacKay, 703 Market St., Room 1109
San Francisco, CA 94103

Phone: (415) 546-1040

LONDON, ENGLAND

John Ashcraft & Co., 12 Bear St

Leicester Square, London W.C.2, England;
Phone: 930-0525

AMSTERDAM, HOLLAND

John Ashcraft & Co., John J. Lucassen,
Sloterweg 303, 1171 VC-Badhoevedorp,
Holland

Phone: 2968-6226

TOKYO, JAPAN
International Media Representatives, Ltd.,
2-29, Toranomon 1-chome, Minato-ku
Tokyo 105, Japan.

Phone: 502-0656

L CL

ing The same base unit can be used
for either pulse (rotary dial) or
touch-tone dial systems.

Useful operating range of the
system is about 300 feet, and
several remote phones can be used
with the same base unit.

Manufacturer’s suggested retail
price for the EZ Phone is $169.96
per unit.
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Capacitance-substitution unit
Phipps & Bird has introduced the
237 slide-switch capacitance-substi-
tution unit which offers a 5-decade
range of capacitance from 100 pF to
10 uF and a special discharge
feature.

e suBSTITUTION

CARACITANC

The unit weighs one pound, and is
in a metal case. It uses non-
polarized 5% capacitors and fea-
tures 5-way binding posts.

This unit sells for $95.
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Music on hold

DITTO’S offers a method of enter-
taining phone callers put on hold.
The Music-on-Hold cradle plays AM
or FM music into the phone until it
is picked up.

The machine comes in black,
yellow, white, beige or green and
sells for $29.95.
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NEW TUNERS
NOT universal or customized. NOT seconds
culls, dogs, or oddballs. Only $24.95 for ANY
new tuner. Over 5,000 In stock including Philco

TT192.
CALL TOLL FREE 1-800-433-7124
TEXAS TUNER SUPPLY
4210 N.E. 28th St., Ft. Worth, TX 76117
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APPLIANCE)
REPAIR
BOOKS

Thirteen Handbooks written in easy-to-under-
stand language by experts in the service field
with illustrations and diagrams! Acclaimed by
instructors and professionals alike! How to
diagnose and repair air conditioners, refrigera-
tors, washers, dryers, ranges, microwave
ovens, dishwashers, vacuum cleaners, electro-
static alr cieaners, RV gas appliances, hair
dryers, motors, water heaters. coffeemakers
can openers, floor polishers, steam irons, food
mixers, lawn care apphances, electric knives
electric and digital clocks and many others
Also fundamentals of solid state, setting up a
shop, using test instruments and more Only
$2.651034.90 ea.

SEND FOR FREE PRICE LIST
Gamit, Dept. ES
\ 5841 W. Montrose Avenue

Chicago, lllinois 60634
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SERIOUS ABOUT
YOUR FUTURE IN HOME
ELECTRONIC SERVICE?

The Sign of

Professional

Service

...a not for profit association
championing independents’ right
to compete, and delivering valu-
able benefits continuously since
1950.

NATESA offers low cost group
insurance, discounts on everything
from eyeglasses to motor vehicles
individual consultation on particu-
lar problems, representation to
government and industry at all
levels and a place to unite to pro-
tect each individual member with
the strength of all.

Send this ad with your card or
letterhead to

NATESA. Dept. IS
5908 S. Troy St.
Chicago, 1. 60629

3 Membership. $60.00 enclosed.
As our member premium, please
send free . . .

[3J Practical Business Manual

. OR -
[J Service Contract Manual
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[)zmarketnlace

Advertising rates in the Classified Section are 35
cents per word, each insertion, and must be
accompanied by cash to insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge $3.00.

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 mailing costs.

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

For Sale

REPLACEMENT COLOR YOKES-DEALERS ONLY.
Zenith 95-2501-2532-2638-2667-5-89633 etc. 16.95,
Magnavox 361380-1 18.95, Sylvania, GE etc. 14.95
to 19.95. Request for price list on your Letter-
head. David Sims Enterprises, Inc., 665 Jericho
Turnpike, Huntington Station, N.Y. 11746.12-76-tf

TV & RADIO TUBES 36¢c EA!l Free color catalog.
Cornell, 4221 University, San Diego, California
92105 8-76-tf

ELECTRONIC SURPLUS, CLOSEOUTS, LIQUIDA-
TIONS! Parts, equipment stereo, industrial,
educational. Amazing values! Fascinating items
unavailable In stores or catalogs anywhere.
Unusual FREE catalog. ETCO-011, Box 762,
Plattsburgh, N.Y. 12901 6-78-tf

MOVING TO FLORIDA? TV SERVICE AND RENT-
AL BUSINESS FOR SALE ON FLORIDA'S WEST
COAST. DOING $40,000-$50,000 PER YEAR. ALL
REASONABLE OFFERS CONSIDERED, ALSO
BUILDING AVAILABLE. CONTACT: MR.
SOTHERN, 1-813-535-2026 AFTER 7 PM OR
WRITE: 1834 SUNRISE BLVD., CLEARWATER,
FLORIDA 33520. 9-78-tt

TUBES-RECEIVING, Industrial and Semiconduc-
tors Factory Boxed. Free price sheet including
TV, Radio and audio parts list. Low, low prices.
Transleteronic, inc., 1365 39th St., Brooklyn,
New York 11218. Telephone: (212) 633-2800. Toll
free: BO0-221-5802. 578-12t

T.v. TECHNICIAN AND DEALERS, “INCREASE
YOUR INCOME” Thousands of dollars yearly!
“Rent-Lease-Sell TV's." Easy to start or add to
your present operation. "Guaranteed complete
basic plan and starter kit $15.00, or stamped
envelope will get you free detalls Perrys’ TV
Leasing Systems Box 1407 Santa Maria, Calif.
93456 11-78-31

T.vV. SALES & SERVICE Business. Same Ioca—t_l—&x
19 years. Bullding available. 1039 E. Marion
Avenue, Punta Gorda, FL 33950. 813-639-1919 PM

11-78-3t

TUNER SUB, $19.95, wired, tested, complete
with batteries and ready to use on tube or
transistor sets. Tunes all VHF channels. This unit
is without knobs or cabinet but very compact
with no wires or controls dangling. Easy to use,
simply connect set's coax to sub and view
picture (instructions provided). Only $19.95 and
we pay shipping or will ship C.O0.D. ($1.85
C.0.D. charge). Phone Toll Free 1-800-433-7124.
MASTER CHARGE and VISA accepted. This is
not a gimmick. If not COMPLETELY satisfied,
return within 10 days for full refund. TEXAS
TUNER SUPPLY, 4210 N.E. 28th Street, Fort
Worth, Texas 76117. 10-78-3t

OBSOLETE, HARD-TO-FIND TV and Radio Tubes.
We have several thousand, most in original
cartons. If it is available, we have it. Send stamp
for complete list. Same day service. Garrett's
P.O. Box 2055 San Diego, Calif. 92112  11-78-2t

B&K 415 $320, Sencore CA122 color analyzer $45,
Sencore TF26 cricket New! $110, Heathkit
Laboratory Oscilloscope $40. Audio Visual, 317
No. 27th St., Lincoln, NE 68503. 12-78-1t

TELEVISION SERVICING can be a cinch! Tame
tough-dogs easily with unique generator-tracer
you build. Plans-$4.00. Salvador Tarin, 294
Limonite, El Paso, Texas 79932 12-78-1t

SAMS PHOTOFACTS 8281366 plus 75 prior
assorted, $1225, John Falk, 813 7th Street West,
West Fargo, ND 58078 (701-282-6004).  12-78-1
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For Sale (Cont )

MATV-CATV INSTALLERS —Get lowest prices on
antenna accessories, fastest service from ANTSCO
CORPORATION. Call collect, ask for catalog &
prices. Al orders shipped same day. Siefra
Madre, CA 91024. 213-355-2510. 12-78-1t

TV/STEREO SERVICE SHOP. Up to date equip-
ment, parts, library, van. Magnavox, RCA, Zenith
modules, office fumiture & much more. Most
items under 4 years old. Authorized Magnavox
Service Center. Net income over $20,000 per year,
sell for $20,000 cash. Ace TV, 4018 Lillian Dr.,
Concord, Calif. 94521 12-78-1t

Help Wanted

EARNINGS OVER $20,000 YEARLY to top outside
technicians. Qualifications: 15 years experience,
absolute honesty, non-drinker, non-smoker.
Benefits: group hospital plan, paid vacations,
reimbursement for moving, excellent area to raise
families, outdoor sports paradise. Send resume
to American Television, 1032 South State, Orem,
Utah 84057. 10-78-4t

ELECTRONIC TECHNICIANS—MOTOROLA, lead-
er in two-way radio communication, presently
has openings throughout the U.S. for technicians
and supervisors experienced in the installation
and maintenance of communications systems
(two-way, paging, microwave and CCTV). If
interested In good salary and excellent fringe
benefits send your resume and geographical
preference to: BOB CLENDENIN, MOTOROLA,
COMMUNICATIONS & ELECTRONICS, INC., 1821
N. Oftice Square, Room 200C, Schaumburg, IL
60196. Equal employment opportunity/affirmative
action employer. 10—78—3!

Business Opportumty

MECHANICALLY INCLINED INDIVIDU-
ALS—BUILD ELECTRONIC DEVICES
IN YOUR HOME. GET STARTED IN
YOUR SPARE TIME. $300 TO $600/WK
POSSIBLE. EXPERIENCE NOT NECES-
SARY. WRITE FOR FREE LITERA-
TURE. ELECTRONIC DEVELOPMENT
LAB., BOX 1535A, PINELLAS PARK,
FLA., 33565.

8-78-tf
WANTED FOR CASH! We buy scrap electronic
parts containing gold, silver, platinum! Immedi-
ate top dollar cash offer by return mail. Ship to
American Metals Co., P.O. Box 30009, Dept. ES,
St. Andrews Branch, Charleston, SC 29407
11-78-tf
C. B. SERVICES-—-Make extra income doing
LEGAL, HIGH PROFIT, HIGH DEMAND modifi-
cation. Works on all radios. "How to dc it"
Information packet, $9.50 Ppd. Larsen Elec-
tronics, P.O, Box 82152, Okla. City Okla. 73148.
10-78-3t

MEN/WOMEN FOR FUN! Shaklee Wholesale
Distributors earn $200-35,000 monthly. Bonus,
New Car, Etc. Details, Golden, RT2, Box 392ES,
Fair Grove. MO 65648. 12-78-3t
HILTON HEAD ISLAND, S.C.—Television sales
and service shop. Gross recelpts exceed $100,000;
large percentage of business is resort; owner
moving from Island. Contact Mary Kirchner, P.O.
Box 6032, Hilton Head Island, S.C., 803-785-3844
or 803-671-4299. 12-78-1t

SYSTEMS ENGINEERS IMMEDIATE OPENING.
TV, RF, A/v SYSTEMS, BROADCAST BSEE or
Equivalent Experience. SYSTEM DESIGN MAIN-
TENANCE & OPERATION. Your Video & Audio
Visual Background will Guarantee Success. Deal
with America’'s Largest Companies. 1f you
Possess Drive, Want to Earn Highest Industry
Salary, Receive Merit Raises, Bonuses and Profit
Sharing, Protessional Training Program. State
your Salary Requirement and Send Detailed
Resume at Once to: INTERNATIONAL VISUAL
PRODUCTS, INC., 333 Route 46, Fairtield, N.J.
07006. An Equal Opportunity Employer M/F.

Lty
Wanted

EXPERIENCED TV TECHNICIAN WANTED, group
hospital Insurance, paid vacation, top wages.
Call 509/586-4176 or send resume to Smitty's TV
114 W. Kennewick, Kennewick, WA 99336. 12-78-1t

Education-Instruction

REPAIR TV TUNERS—High Earnings. Complete
Course Details, 12 Repair Tricks, Many Plans,
Two Lessons, all for $2. Refundable. Frank
Bocek Box 3236 Enterprise, Redding, Calif,

8-76-tf
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Carl Mever
President, A to Z TV Service
Clinton & Harlem Streets
Buffalo, New York 14224

“I buy from the source-GE.
Theyre the worlds largest suppher
of receiving tubes.

Your reputation is our reputation
Tube Praducts Department - Owensboro, Kentucky 42301

GENERAL 6 ELECTRIC




“Wed neverlose a game if I had
as sure-fire a system
for replacements
as Zenith's Instant
Parts Program!”

Notre Dame
basketball coach,
“DIGGER" PHELPS

It's the easiest, least expensive
Inventory control system ever devised by
Zenith for TV service technicians.

Organizes the most needed,

most used TV replacement parts so
they’re where you want them,
when you want them.

And ZIP (Zenith’s Instant Parts

Program) keeps these parts
organized thru periodic checks

by your Zenith distributor
salesman who replaces siow-
moving stock numbers with
new, more popular parts.

As a result, your
original investment is
protected and your
supply of Zenith parts
is always current.

Call your Zenith
distributor now for al!
the details on the
ZIP program that fits
your nesds!

For your own reputation and in your customers’ best Intarest,
always speclty Zenith exact replacement parts and accessori2s.

™

The quality goes in before the name goes on®

Zenith Radio Corporation/Service, Parts & Accessories Division
11000 Seymour Avenue/Franklin Park, lllinois $0131
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