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Start The 
New Year 

Right 
with a full line of video accessories 

featuring the selling power of TV's best name 
in Quality Home Entertainment Pro ducts 

Now Zenith brings 
you a carefully selected 
assortment of the in- 
dustry's fastest -moving 
video cassette recorder 
accessories, each indi- 
vidually packaged and 
labeled to sell on sight 
from this 54" x 36" floor 
display. 

Prominently dis- 
played are such acces- 
sories as dust covers, 
video tape ID kits, cas- 
sette storage modules, 
signal splitters, atten- 
uators, terminators, A B 
switches, "F," mini, and 
other types of plugs 
and jacks in virtually 

EN/%ls/ rreo) 

EN1771 
The quality goes in before the name goes one 

any combination... 
plus cables in a wide 
variety of lengths, each 
with gold -electroplated 
connectors. 

All this with the 
built-in acceptance of 
the electronics indus- 
try's best name for 
home entertainment 
products! 

Call your Zenith 
distributor now for his 
'85 New Year promo- 
tion program so you 
can strike -it -rich with 
the one line of video 
cassette accessories as 
strong as its name. 

Zenith Service, Parts & Accessories 
11000 Seymour Avenue, Franklin Park, Illinois 60131 

A Division Of Zenith Electronics Corporation 
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Buy Name Brand Parts 
At The Lowest Prices! 
ñ SANYO 

s335 
1-9 

NEC 

PART NO. V1,; audio-technicac 
2SC1308K 

$ 
21 

PART NO. 

BUY69A 

$275 10 -UP 

PAFT NO. 

UPC1185H 

«P -mount cartridge 
Tracking:I-I.5 grams 
TM -I 7mí1 conical stylus 
`Response:20-20 KHZ 

$55" 
LIST PRICE 

A MATSUSHITA 

$ 179 
-9 

B 0 R 
PART NO. 

4T6-100 
INTRODUCTORY PRICE 

$2595 
EACH 

Q 
s' 69 

1-9 

it> HITACHI 

$359 
1-9 

PART NO. 

4C1-503 
INTRODUCTORY PRICE 

$1195 
EACH 

PART NO. 

AN2140 

$ 139 
10 -UP 

PART NO. 

TA7205AP 

$ 1 29 
0 -UP 

PART NO. 

HA1377 

$2s5 10 -UP 

CorssolicicitecJ Electronics. Incorporciteci 
Your Complete Electronic Parts Source 

CEI 
You can count on Consolidated Electronics to 

have thousands of name brand parts you need 
at the lowest prices. Common or hard to find, 
we have what you want when you need it. 

Your order is quickly and accurately expidited by 
our staff. Call today for a free catalog. 

Call Your Order Toll Free 
1-800-543-3568 1-800-762-3412 

NATIONAL WATS OHIO WATS 

705 WATERVLIET AVE, DAYTON, OHIO. 45420 
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The how-to magazine of electronics... 

GIGOTRODIO s 
12 
Tapoffs, droptaps and 
directional taps in MATV 
By James E. Kluge 
MATV systems use more 
taps than any other 
component. Here you'll learn 
what taps are available, for 
what applications and how 
and where each tap should 
be used. 

20 
Waveform tests in the 
horizontal -sweep section 
By Robert G. Middleton 
Problems in the horizontal - 
sweep section of a TV set 
sometimes defy diagnosis. 
This article describes how 
use of an oscilloscope to 
observe the waveforms 
involved may lead quickly to 
a solution. 

39 
What do you know about 
components? Another 
look at transformers 
By Sam Wilson 
Taking a second look at 
transformers, Wilson 
discusses motor -driven, self - 
saturating, ferroresonant 
and autotransformers. He 
also decribes when a coil is 
not a transformer. 

Departments : 

4 Editorial 
6 Technology 

37 Photofact 
58 New Products 
59 New Literature 
60 Symcure 
61 Books 
62 Readers' Exchange 

42 
Troubleshooting the Sony 
KV1722 
By Michael Steele 
Introduced in 1973, the Sony 
KV1722 chassis is nowadays 
experiencing component fail- 
ure more often. Dynamic 
and statics tests, along with 
other troubleshooting 
techniques, are detailed for 
this chassis and its gate - 
controlled switch circuits. 

52 
Index of 1984 articles 
Compiled by Warren G. 
Parker 
Here is a complete index of 
all the articles published in 
ES&T during 1984. Articles 
are listed both 
alphabetically and by 
subject matter. An index of 
all the Profax schematics 
published in 1984 is also 
included. 

56 
Test your electronic 
knowledge 
By Sam Wilson 
Take this quiz and review 
some basic electronics 
theory to see if you know as 
much as you think you do 
about electronics. The 
questions are similar to the 
ones used on the associate 
level CET exams. 

Volume 5, No. 1 January 1985 

Troubleshooting in electronics equipment 
is greatly simplified with the use of an 
oscilloscope. Sometimes, a scope is an in- 
dispensable tool. For testing methods us- 
ing your scope, see the article beginning on 
page 20, Waveform tests in the horizontal - 
sweep section. (Photo courtesy of Sencore) 

Page 6 
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EC 1000 
e Dial controlled 

with EC1201P 

iron. 

EC 2000 
Three digit LED 
readout with 
EC1201P iron. 

EC3000 
Dial controlled 
with lightweight 
EC1301 soldering 
pencil. 

EC 4000 
Three digit LED 
readout with light- 
weight EC1301 

soldering pencil. 

All EC Series 
stations meet 
Mil -spec DOD - 
STD -2000-1 

When you need controlled output soldering for 
sensitive components, you don't need uncontrolled 
temperature fluctuations at the work station. In the 
Weller EC Series, the tip temperature is maintained 
throughout the range of 350°F -850°F to within 10°E 
In addition, an electronic system utilizes thyristor 
power control with zero voltage thyristor drive. This 

ensures that no high voltage spikes or magnetic fields will be present on the soldering tip. 
These technologically advanced stations are capable of handling all the delicate 

soldering operations necessary, in even the most sophisticated applications. They offer 
the ultimate in soldering flexibility with a choice of controls and readouts to suit 
your needs precisely. Weller® EC series ei Check with your Electronics Distributor. 

Coo serTools) 
The difference between work and workmanship. 

BOKER®CRESCENT`LUFKIN®NICHOLSON®PLUMB WELLER WISS" XCELITEC 
The Cooper Group PO Box 728 Apex NC, 27502 USA Tel (919) 362-7510 Telex 579497 
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Editorial 
90, 

A new start 
The start of a new year is truly nothing more than 

a convenient way to mark the return of the earth to 
an arbitrary starting point in its yearly travel 
around the sun. Many years ago, a day during the 
coldest, darkest part of the year was chosen to be 
the start of the new year. It would have been just as 
valid to choose a day in summer or spring or fall as 
the "first day of the new year." 

Even though the start of a new year is an ar- 
bitrary event, it provides us with a psychological 
break. On December 31, we close the books on the 
old year, and on Jan. 1, we start with a fresh new 
year. It's a time of renewed hope and promise. If last 
year was lousy, that's behind us now. This new year 
gives an opportunity for better times. If last year 
was good, this year can be even better. 

And most of us see the new year as an opportunity 
to improve ourselves. Who can resist the temptation 
to make at least one resolution. And if we don't 
manage to keep our resolutions faithfully, what does 
it matter. The point is we tried, and really, sincerely 
planned to do it. And that makes us just a little bet- 
ter, doesn't it? 

There has been so much innovation in electronics 
technology recently that some of us might feel a lit- 
tle left behind. If you're still trying to decide what 
kind of resolution to take for 1985, a good one might 
be to take one kind of circuit or product technology 
and resolve to learn everything you can about it. 

For our part, we at Electronic Servicing & Tech- 
nology have resolved to work even harder to bring 
information about new electronic circuitry to you. 
For example, in the February issue of ES&T, you'll 
find an article about the drive/pickup systems in the 
compact digital audio disc player (CD). Future issues 
will cover other aspects of CDs. Also in February, 
the first in a series of articles will discuss distur- 
bances on the ac power line, how these disturbances 
can damage electronics equipment and what you can 
do to prevent such damage. 

A particularly exciting project is being evaluated 
behind the doors of the ES&T test lab. We have on 
loan from one of the major manufacturers a TV set 
with stereo sound and second -language program 
capability, comb filters and scan velocity modulation 
to name a few of its features. Soon we'll be bringing 
you articles on how this circuitry works and how to 
fix it. 

We'll be bringing you all of this and a lot more in 
1985. 

Happy New Year. 

\ 

51.9871101110 

Editorial, advertising and circulation cor- 
respondence should be addressed to: P.O. Box 
12901, Overland Park, KS 66212-9981 (a suburb 
of Kansas City, MO); (913)888-4664. 

EDITORIAL 
Nils Conrad Persson, Editor 
Carl Babcoke, Consumer Servicing Consultant 
Rhonda Wickham, Managing Editor 
Joy Culver, Associate Editor 

ART 
Kevin Callahan, Art Director 
Joni Harding, Graphic Designer 

CIRCULATION 
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ADMINISTRATION 
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ELECTRONIC SERVICING & TECHNOLOGY (USPS 462-050) 
(with which is combined Electronic Technician/Dealer) is 
published monthly by Intertec Publishing Corp., 9221 
Ouivira Road, P.O. Box 12901, Overland Park, KS 
66212-9981. Second Class Postage paid at Shawnee Mis- 
sion, KS 66201. Send Form 3579 to P.O. Box 12952, 
Overland Park, KS 66212-9981. 

ELECTRONIC SERVICING & TECHNOLOGY is the "how-to" 
magazine of electronics. It is edited for electronic profes- 
sionals and enthusiasts who are interested in buying. 
building, installing and repairing home -entertainment elec- 
tronic equipment (audio, video, microcomputers, electronic 
games, etc.). 

SUBSCRIPTION PRICES: one year $18, two years $30. 
three years $38 in the USA and its possessions. Foreign 
countries: one year $22, two years $34, three years $44. 
Single copy price $2.25: back copies $3.00. Adjustment 
necessitated 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. 

PHOTOCOPY RIGHTS: Permission to photocopy for internal 
or personal use is granted by Intertec Publishing Corp. for 
libraries and others registered with Copyright Clearance 
Center (CCC), provided the base lee of $2 per copy of arti- 
cle is paid directly to CCC, 21 Congress St., Salem. MA 
01970. Special requests should be addressed to Cameron 
Bishop, publisher. 
ISSN 0278-9922 $2.00 + 0.00 

=/NTERTEC 
PUBLISHING CORPORATION 

01985 All rights reserved 
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TEv 2200 K PORTABLE OSCILLOSCOPES 
THE ANSWER 
BY ANY MEASURE 

You can't judge a scope 
by its cover. 

When you look at our simplified, 
practical internal design, you 
see why the Tek 2200 Series 
delivers unparalleled high 
performance and reliability in 
the field. You get quality that's 
unmistakably Tektronix in scopes 
so advanced, they cost you less 
to buy and own. 

Through ar innovative new con- 
cept in scope design we reduced 
the number of mechanical parts 
by 65%. Reduced cabling by 
90%. Virtually eliminated board 
electrical connectors. And elimi- 
nated the need for a cooling fan. 

The result: a scope with 
designed -in simplicity that 
increases reliability as it cuts 
downtime and repair costs. All of 
which means outstanding value in 

a compact, lightweight package 
that your service technicians will 
appreciate. 

Plus, you get a selection of per- 
formance to precisely match your 
needs. There are the 60 MHz 
single time base delay 2213A at 
$1200* and the 60 MHz dual 
time base 2215A at $1450* And at 
100 MHz, the dual time base 
2235 at $1650* and the 2236 
with an integrated counter/timer/ 
multimeter at $2650* 

The industry's first three-year 
warrantyt is testimony to 2200 
Series dependability. Adding 
value to value are a variety 
of optional service plans that can 
economically extend this cover- 
age to five years. 

Consider what you're paying 

now in downtime, in service, in 
back-up scopes. On the bottom 
line, a Tek 2200 Series scope will 
save you money, time and trouble 
now and in the years to come. 

Contact your Tek Sales 
Engineer for a demo today. Or 
call 1-800-426-2200, Ext. 201. 
In Oregon, call collect: 
(503) 627-9000, Ext. 201. 

Téktronbc 
COMMIT TED TO EXCELLENCE 
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Phone device for hearing -impaired 

Let your fingers do the talking 
Hearing -impaired persons soon 

will be able to use a telephone 
anywhere they go - thanks to a 
new portable electronic device. 
The battery -powered device, 
known as the Echo 2000, attaches 
to a handicapped person's tele- 
phone. Equipped with a liquid - 
crystal screen, it displays written 
messages tapped out by callers on 
the keys of their push-button 
phones. 

The varying tones generated by 
the caller's push -buttons are 
translated by special decoder cir- 
cuits into letters that flow across 
the device's display window in 
ticker -tape fashion for the hearing - 
impaired person to read. 

A patent covering the tech- 
nology was awarded to the Gen- 
eral Electric Company earlier this 
year in the name of inventor Ed- 
win Underkoffler, a computer 

specialist at the GE Research and 
Development Center. He de- 
veloped a device similar to the 
Echo 2000 to help a colleague com- 
municate with his deaf son. 
Underkoffler has been involved 
with a number of local projects 
with the hearing -impaired in re- 
cent years. Under terms of a re- 
cent agreement, GE has licensed 
Palmetto Technologies, of Dun- 
can, SC, to manufacture and 
market its version of the device, 
the Echo 2000. 

The innovative device com- 
plements the teletype keyboard 
printers currently used by the 
hearing -impaired to communicate 
via telephone. Because it is por- 
table, it can be hooked up to a 
phone anywhere - even in a tele- 
phone booth. Also, only the 
hearing -impaired person needs a 
device, whereas teletype keyboard 
printers must be located at both 
ends of the line. 

The key to the device is an in- 
tegrated circuit capable of 
decoding the various frequencies 
produced by push-button tele- 
phones. "I realized that the signals 
generated by this microchip could 
be employed to activate the ap- 
propriate letters of an electronic 
display. All that was needed was a 
code and the circuitry to make it 
work," Underkoffler said. 

While Underkoffler was busy 

The battery -powered Echo 2000 enables 
hearing -impaired persons to use a tele- 
phone anywhere. Varying tones gener- 
ated by the caller's push buttons are 
translated by special decoder circuits in- 
to letters that flow across the device's 
LCD window in ticker -tape fashion. 
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Exclusive Offer 
for Microprocessor Based 

Equipment Servicing MANAGERS 
...and key technical personnel 

If you manage a facility which services computers, word processors, health care equip- 

ment or any other equipment which is microprocessor based, you can receive FREE a 

new magazine written exclusively with your management interests in mind. 

Introducing... 

icroservice 
Management 

With MSM, you receive in-depth, useable management information to help you run your 

business for maximum profit and efficiency. And updates on the newest equipment and 
technologies presented with a management perspective, to help you determine which 

products will work best for you and your technical staff. 

Typical articles and topics covered in MSM include: 

Business/Service Management 
Marketing Strategy & Techniques 
Personnel Management/Employee 
Training 

Pricing Strategy 
Successful Business Case Studies 
Technology Updates for Managers 

New Products 
New Literature 
Association/Industry News 

MSM is the only international magazine which directly serves management in the 
microprocessor based equipment servicing industry. And it's absolutely FREE to all 

qualified microservicing facility managers and key technical personnel. 

To receive your free 
subscription to 
Microservice 
Management, simply 
complete and return 
the coupon . 

We'll promptly mail 
you a subscription 
order form. 

r 
YES! Send my free subscription form for Microservice Management 

Mail to: Jane Powell, Subscription Department 
MSM 
P.O. Box 12901, Overland Park, KS 66212 

Name Title 

Company 
Address 
City State Zip 

Equipment Serviced 

J r 
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developing the device, an electrical 
engineer named Stephen Fowler 
of Duncan, SC, was also trying to 
develop a communications tool 
that would enable him to be 
understood on the telephone by his 
hearing -impaired mother. 

"When my father was alive, I 
had no problem communicating 
with my mother on the telephone 
because my father would simply 
answer the phone and relay what- 
ever I wanted to say to my mother, 
who is an excellent lip-reader," 
Fowler said. "But after my father 
died, I was faced with a tremen- 
dous communications problem. I 
could communicate with my 
mother only in person - not on the 
phone." 

Fowler developed a device 
similar to Underkoffler's and then 
discovered that Underkoffler 
already held the patent. When 
Fowler called GE to ascertain its 
plans, he learned that the company 
was hoping to license the tech- 
nology. For a nominal fee, Fowler 
then purchased the commercial 
rights to the innovation, which the 
company he founded (Palmetto 
Technologies) is now marketing. 

The Echo 2000 is compact 
(7"x4"x1"), portable (weighing 10 
ounces) and powered by four 
rechargeable batteries that allow 
at least six hours of continuous 
operation between recharges. 

To talk to a hearing -impaired 
person, the callers must depress 
two telephone buttons for each 
letter - the first being the key on 
which the letter is located, the se- 
cond being the number key (either 
1, 2 or 3) to indicate the position 
of the letter on the key initially 
depressed. For example, to trans- 
mit the letter A, the user taps the 
middle key in the top row (which 
contains the letters A, B and C), 
followed by the 1 key to indicate 
it's the first letter in the series. To 
transmit the letter B, the user 
would first hit the same middle key 
and then the 2 key, and so on. 

To transmit a number, a caller 
simply strikes the desired number 
key and then the pound (#) key. 
Also, there are abbreviated, 
2 -button codes for some of the 
most frequently used words. For 
example, 00 denotes hello and *0 
indicates goodbye. 

Computer drive 
memory 
uses compact 
disc format 

A non -audio application of the 
compact disc format has recently 
been achieved by Nippon Columbia 
of Kawasaki, Japan, parent com- 
pany of Denon. The advanced in- 
formation storage technology of 
the compact disc has been applied 
to a very high capacity read-only 
memory (ROM) storage system for 
personal computers. Dubbed the 
CD-ROM, this disc has the same 
compact dimensions (120mm or 
43/4 -inch) and uses the same type of 
laser -pickup player mechanism as 
the audio CD. 

The primary advantage of the 
CD-ROM, this disc has the same 
550 -megabyte storage capacity on 
one side; this is the equivalent 
memory potential of 500 to 1000 
conventional 51/4 -inch floppy disks. 
This density is achieved without 
degradation of access time or data - 
transfer rate. Also, the interface 
circuitry built into the CD-ROM 

The CD-ROM allows the advanced 
information storage 

technology of the compact disc to be 
applied to a very high capacity 

read-only memory (ROM) storage 
system for personal computers. 

drive mechanism allows 
connection to most 

current personal 
computers. And 

all the application 
software a computer 

could use (including the 
necessary documentation) 
could fit on one CD-ROM. 

According to the manufacturer, 
the ruggedness and reliability of 
the optical CD-ROM disc and its 
drive mechanism exceeds that of 
conventional magnetic memory 
media. Aside from its freedom 
from magnetic mishaps and head/ - 
drive problems, the CD-ROM has a 
unique built-in error -detection/ 
correction system. This system 
supplements the normal audio -CD 
correction system and improves it 
by a factor of 100. The shape of the 
information -carrying pits on the 
ROM disc also can be simplified 
during mastering to reduce the 
chance of moulding defects during 
manufacture. 

The CD-ROM's enormous stor- 
age capacity (the equivalent of 
more than 275,000 pages of text) 
provides the opportunity to in- 
clude sophisticated, high -resol- 
ution graphics to accompany the 
text. Among the potential can- 
didates for CD-ROM storages are 
all manner of reference works, 
directories, professional journals 
and catalogs. 
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ADVERTISEMENT 

THE TV SERVICE INDUSTRY'S - INSTANT - 
LOVE AFFAIR 

WITH ITS NEW DIAGNOSTIC COMPUTER 

ACCURACY IS TOTALLY INDESCRIBABLE 
(FOR START UP, SHUT DOWN OR ANY HV RELATED PROBLEM) 

SIMPLICITY OF OPERATION IS AMAZING 
Remove the TV set's Horiz Output Transistor, install Super Tech's Interface Plug in the now empty 

socket then, make one ground connect on. Hook up is universal, no other connections are required. 

WHAT HAPPENS NEXT WILL ASTOUND YOU 
(Con't. on Page 10) 
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ADVERTISEMENT 

(Con't from Page 9) 

SUPER TECH MARK IV 

TAKES LESS THAN 30 SECONDS 

TO ACCURATELY 

CHECK OUT THE ENTIRE CIRCUIT ! 

This includes the Primary LV Supply, Regulated LV Supply, Horiz Osc and Driver, Horiz output Circuitry, 
Initial Start Up Circuit, B + Resupply or "Run" Circuit, HV Multiplier, Entire Flyback (every aspect), 
The Yoke, Each and Every Scan Derived B + Source, and all Shut Down Circuits. 

After checking the above circuits, it will then "power up" the TV set and allow you to visually observe the 
operation of all other circuits on the set's CRT. (Even in cases where a Shut Down, Start Up, Osc Driver, 
LV Regulation, or B+ Run Supply Problem, or combination of problems exist, it will still power up the 
TV set). This allows you to verify tuner, audio, Video, Chroma, AGC, ABL, etc. for accurate estimates ! 

In the process, it will light up the title of those circuits that are working in green and, 
indicate the circuit or circuits that are not working with either a red or an unlit green light. 

100% ACCURACY IS GUARANTEED 
In just two short hours of practice, any technician can become proficient at using his Super Tech 
computer. Once he does, he will then be able to accurately diagnose any type of a Start Up, Shut Down, or 
Hi -Voltage related problem in any TV set that employs a Horiz Output Transistor - - - IN THIRTY 
SECONDS ! 

REGARDLESS OF WHICH CHASSIS YOU ARE WORKING ON, 

SUPER TECH ALREADY KNOWS HOW THE CIRCUIT WORKS ! 

* No Test Points To Locate * No Probe Work To Keep Track Of 
* No Schematic To Read or Follow * No Voltages To Decipher 

WHEN IT COMES TO TELLING YOU WHICH CIRCUIT HAS FAILED, 

SUPER TECH DOES NOT RELY ON ANY OF YOUR KNOWLEDGE WHATEVER. 

SUPER TECH DOES ITS OWN THINKING ! 

Super Tech is so totally accurate, it will spot such things as a Dynamic Short in the 2nd Anode of a CRT. 
If a circuit that relies on Scan Derived B+ is shorted, Super Tech will tell you so. In most cases, it will 
also tell you which of these circuits is shorted. Its Flyback test is so sensitive and accurate it will even 
spot Hi -Voltage Arcs. Flybacks with integrated Tripiers pose no problem for Super Tech. In less than 
five seconds, the Mark IV Super Tech will spot any type of a shut down problem, even those that are being 
caused by a shorted CRT, Vertical, Video, or Color Output circuit, and tell you which circuit(s) are causing 
the set to shut down. From beginning to end, the entire test sequence takes less than 30 seconds. 
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ADVERTISEMENT 

ORDER YOUR SUPER TECH TODAY ! 
BY CALLING DIEHL ENGINEERING AT (806) 359-1824 

It will arrive in less than ten days. The very same day as it does, locate a working TV set to use for test 
purposes. 
(RCA CTC 85 thru CTC 125 Chassis are good candidates but any set that uses a Horiz Output Transistor will do just fine.) 

NEXT, SIMULATE THE FOLLOWING PROBLEMS BY USING CLIP LEADS. 

Short the 2nd Anode to Chassis Ground 

Short the LV Regulator (E to C or A to K). 

Short some (or all) of the Flybacks 
Secondary Windings to Chassis Ground. 

Disconnect the B + "Run" Supply for the 
osc / driver circuit. 
Disconnect the Emitter to Ground Circuit 
for the Horiz Output Transistor 
Open the Primary LV Supply 

Disable the Driver Circuit for the 
LV Regulator. 
Disconnect one side of the Damper Diode. 

Short out the Initial Start Up Circuit 

Short out the Horiz Driver (E to C). 

Short Across the Horiz Yokes Discharge 
Capacitor. 

Short across the Fail Safe, Shut Down 
or X -Ray Protect Transistor or Zener 
(E to C or A to K). 

Short across the Primary of the Flyback. 

Short out a Vertical Output Transistor. 

Short out a Color Output Transistor. 

Do all of the above simultaneously or 
create each of the above problems one at a time - it won't make any difference to your Super Tech. Because of Super Tech's inherent 

design, neither the TV set nor the computer can be damaged even when all of the above 
problems exist. Just hook it up properly and follow the simple step by step instructions. 

Once these problems have been simulated, spend just two hours with your Super Tech 
practicing how to troubleshoot them. If you have any problems or questions call us for 
assistance. We will explain to your satisfaction exactly what you are doing wrong. 

If at the end of just two short hours of practice, you are unable to diagnose any of the 
above problems one at a time in less than 20 seconds or, all of them at the same time in 

less than 60 seconds, don't even bother to keep your Super Tech overnight. Super Tech 
is easier to use than any other piece of test equipment including scopes, analysts, 
generators, flyback ringers and even most meters. Most technicians are all but totally 
familiar with using their Super Tech in only fifteen minutes. If you haven't learned to use 
yours in two hours - - - perhaps you never will. If this is the case, put your Super Tech 
right back in its box and return it immediately. We will very promptly refund all of your 
money including postage both ways. All we ask is that you hook it up properly and 
follow the simple step by step instructions that come with your unit. If you do, you will 
immediately fall in love with your Super Tech d C7 sigh ! 

Super Tech sells for only $995.00. If you consider the amount of time, effort and 
headaches it will save you, then add those savings to the amount of additional profit it 

will earn you, Super Tech is truly the greatest bargain in test equipment today. 

DIEHL ENGINEERING, 6004 ESTACADO, AMARILLO, TEXAS 79109 

If you have any doubts as to whether Super Tech can do what we have stated, if you have any reservations 
as to whether or not you could learn to use one, if you think that our claims are exaggerated or overstated 
in any way, we will be happy to send you an actual instruction manual. This in itself will convince you. 

To order your Super Tech call (806) 359-1824 For an instruction manual circle ( 8 ). 
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Tapoffs,droptaps 
and 

directional taps in MATV 
By James E. Kluge, Technical Editor, Winegard Company 

The quality of a TV picture de- 
pends greatly on the quality of the 
signal reaching the antenna ter- 
minals of the television. The quali- 
ty of that signal, in turn, depends 
on the quality of the transmission 
medium. 

Whether you ever plan to become 
involved in installing a master 
antenna TV (MATV) system, or if 
you are ever called upon to diag- 
nose problems and service a TV 
set that receives its signal from an 
MA TV system, or if you just have 
your own television connected to a 
master antenna or other cable 
system, this article will enhance 
your understanding of how these 
systems are constructed and pro- 
vide some clues as to what might 
cause signal degradation. 

Tapoffs, droptaps and 
directional taps 

A large MATV system involves a 
large number of taps. Besides in- 
itial cost, performance, insertion 
loss, isolation, future system ex- 
pansion and ease of installation 
must all be considered in choosing 
taps for an MATV system. 

Most MATV manufacturers of- 
fer a wide variety of tapoff devices 
that meet every requirement for 
jobs large and small, home and 
commercial. There are tapoffs, 
drop taps and wall outlets; flush or 
surface mounted; 30052 or 7512 in- 
put and output; brown or ivory; 
fixed, selectable or variable isola- 
tion; VHF or UHF; directional or 
non -directional. Nearly any varie- 
ty you could need is available, and 
of course, capable of passing all 
82 TV channels plus all the CATV 
channel frequencies. 

There are three basic types of 
taps: 1) the line tapoff (type used in 
loop -to -loop systems), which is the 

most common; 2) the drop tap, 
which is least understood; and 3) 
the pressure tap, which probably 
isn't even available any more. Let's 
take them one at a time, see what 
makes them different, and learn 
how they can best be applied. 

Line tapoffs 
Line tapoffs derive their name 

from the way they are connected 
to a long trunkline. By cutting the 
trunkline and connecting the cen- 
ter conductor of each end to a com- 
mon screw on the tap, a small por- 
tion of trunkline voltage is tapped 
off through an isolation resistor 
and appears at the tap output. An 
independent short section of coax- 
ial cable then delivers this voltage 
to the antenna terminals of the TV 
set. The trunkline is thus routed 
from one tap location to the next. 

Before the tapoffs are installed, 
the trunkline cable is drawn out of 
the wall through the roughed -in 
opening, to form a loop. The loop is 
cut and cable ends are connected 
to the tap. A serrated clamp holds 
the cable securely and pierces the 
jacket to make electrical contact 
with the shield. The excess cable is 
then pushed back into the wall, the 
tapoff mounted in the opening, 
and finished cover plate installed 
over the tapoff. 

Each tapoff connected to the 
trunkline cable causes some inser- 
tion loss; i.e. it drops the signal 
level on the trunkline at that point. 
The insertion loss is somewhat de- 
pendent on frequency and the 
amount of isolation desired. With 
many taps connected into a long 
trunkline, the total voltage drop 
accumulates as you add tapoffs 
along the trunkline moving toward 
the last tap. At some point, the 
signal voltage level will drop below 

a certain minimum. It will then be 
necessary to insert a line amplifier 
to restore (i.e. raise) the trunkline 
signal level. 

However, higher values of isola- 
tion are not only desirable, but 
they also produce lower values of 
insertion loss. Isolation shows up 
as a voltage drop across the im- 
pedance existing between the 
trunkline and the TV set. A rule of 
thumb prescribes using the highest 
value of isolation possible com- 
mensurate with the existing signal 
voltage on the trunkline. 

The voltage available to the TV 
set, (at the tap output) should be 
1000µV (OdBmV) or more. With 
10dB isolation, at least + 10dBmV 
will have to be on the trunkline at 
the tap. With + 15dB isolation, 
there will have to be + 15dBmV or 
more and, likewise, with 20dB 
isolation, +20dBmV needs to be 
on the trunkline. 

Almost all taps offer either 
fixed, selectable or variable isola- 
tion. Fixed isolation means the tap 
is manufactured with a fixed value 
of isolation that cannot be changed 
conveniently. These taps are 
manufactured with either 10, 15, 
or 20dB of isolation. The principal 
disadvantage of fixed -isolation 
taps is an inventory of three dif- 
ferent taps is required. 

Selectable isolation means one 
tap can offer three values selec- 
table in the field. For example, the 
Winegard SLT series provides 
either 12dB, 15dB or 20dB of 
isolation by merely clipping out 
one or two of the three installed 
fixed, parallel resistors. This tap 
solves the problem of multiple in- 
ventory, but once the resistors 
have been clipped out, you cannot 
easily change the isolation value 
back again to a lower value with - 
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out soldering new resistors in their 
place, usually done in the shop. 

The variable isolation tap pro- 
vides a continuously variable 
amount of isolation. In the 
Winegard VTF series, the adjust- 
ment is easily accessible under- 
neath the wall cover plate. With 
this adjustment, you can vary the 
isolation anywhere between 10 
and 25dB. It can be set to exactly 
the value needed and then changed 
to a new value whenever it 
becomes necessary to readjust 
part of the system, to add taps or 
to upgrade the system. Accom- 
plishing any of these procedures 
will produce changes in voltage 
levels at the taps which, in turn, 
may require resetting their isola- 
tion values. 

One more type of tapoff de- 
serves mention: the directional 
line tapoff. Although a bit more 
costly than the others, it has a 

Figure 1. Simplified diagram of MATV 
system shows tapoffs connected to 
main trunkline by looping from tap to tap 
at various locations. 

Figure 3. Directional drop tap employs 
transformer action in T1 and T2 to im- 
part directional properties to signal 
paths inside the tap. T1 primary, in 

series with trunkline, senses phase of 
reflections as being opposite to that of 
incident signals. T2 primary, connected 
between trunkline and ground cannot 
sense direction. Signals and/or reflec- 
tions on the trunkline appearing at point 
A induce a voltage into T2 secondary 
that appears between point B and 
ground. Trunkline signals and/or reflec- 
tions incident upon T1 also induce 
voltage into T2 secondary that appears 
between point B and ground. Signal 
voltages at point B are in phase and rein- 
force each other. Reflected voltage at 
point B are out of phase and tend to 
cancel each other. Reactance of ac/dc 
blocking -capacitor (500pF) is considered 
negligible at frequencies above 5MHz. 
Small capacitors and resistors provide a 

proper impedance match at input/output 
and tap output. 

number of advantages that can 
make it cost effective. The line 
tapoffs we've discussed previously 
have employed resistive voltage - 
divider networks to achieve the 
necessary isolation. In addition to 
the resistive isolation networks, 
the directional line tapoff employs 
transformer action to isolate the 

TV set from extraneous signals 
originating farther down the 
trunkline. 

In other words, directional 
tapoffs are designed to pass 
signals only from the signal source 
(e.g. headend) to the tap output. 
Extraneous signals and reflections 
generated downstream on the 

Figure 2. Simplified diagram illustrates 
drop -tap hookups in an MATV system. 
Drop taps typically are available with 
one, two or four outlets each connected, 
via drop (feeder) cables, to wall outlets. 
Drop taps also offer control of signal 
level, ensuring each TV receiver a suffi- 
cient signal, while limiting excessive 
feed-thru loss. Drop -tap isolation 
reduces interaction between TV sets 
connected to the system. Trunkline can 
follow long horizontal corridors or ver- 
tical elevator and ventilaton shafts while 
permitting short cable runs to the wall 
outlets in building units. 
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cable are prevented from reaching 
the tap or trunkline-input connec- 
tor (via the trunkline output con- 
nector) by as much as 25dB of 
built-in 1 -way attenuation plus the 
isolation impedance of the tap. 

This directional characteristic 
prevents reflections and extrane- 
ous signals, usually generated in 
TV sets and other devices farther 
down the trunkline, from getting to 
the tap outlets (and thus the TV 
sets) of those taps connected to 
the trunkline ahead of the 
disturbances. 

Furthermore, this tap has little 
effect on the trunkline signal when 
connected in series with it. It has a 
trunkline voltage standing -wave 
ratio (VWSR) of 1.1:1 -and a return 
loss of at least ' 26dB. The back - 
match, which the TV set sees look- 
ing back into the tap, is also low 
(typically 1.3:1), thus eliminating 
the possibility of generating stand- 
ing waves at the TV set terminals. 
Standing waves caused by an 
impedance mismatch, are a com- 
mon cause of multiple ghosts and 
picture smear. 

The result of all this is a cleaner, 
clearer, sharper picture devoid of 
smears and ghosts usually caused 
by the undesirable signals and 
reflections many conventional 
tapoffs cannot completely discrim- 
inate against. 

TV wall outlets-The non -tap 
Another group of devices, called 

TV wall outlets, cannot be clas- 
sified as taps but bear a close 
resemblance to them, at least in 
outward physical appearance. TV 
wall outlets come in a variety of 
configurations. They are available 
in two colors - brown and ivory - 
to match the room decor or the col- 
or of the ac power receptacles. 

They mount in any standard 
electrical box or wall cutout for a 
flush mounting, or in a compact, 
plastic, low -profile box, for surface 
mounting. The latter type is com- 
monly used where wire or cable 
must be run on the surface of the 
wall or along the baseboard and/or 
where it is not possible to cut holes 
in walls (such as concrete) to run 
cable and install flush boxes. 

Both tapoffs and outlets are 
available with either 30012 or 7552 
input/output connections: no -strip, 

The SLT-77 82 -channel tapoff offers 
selectable isolation. By clipping out one 
or two of three equal -valued resistors, 
the isolation value can be selected in 
discrete steps of approximately 10, 15 
and 20dB. 
Similar in appearance, the VTF-77 
82 -channel tapoff, features variable - 
isolation and employs RC components 
that are effective but non -directional. 
Tapoff cannot distinguish between inci- 
dent signals arriving at the trunkline in- 
put and reflections returning to the 
trunkline output. Isolation adjustment 
can be made from the front by removing 
the wall cover plate. A variable resistor 
controls the portion of trunkline signal 
delivered to TV set and, at the same time 
the impedance (isolation) between the 
TV set and trunkline. 
Booster Coupler (BC -274) combines a 
4 -way splitter with a distribution amp. It 
divides the input signal four ways and 
provides 6dB gain between the input and 
at each of the 75Q outputs. The high- 
level input spec (0.2V) avoids overload 
and allows it to operate as an amplified 
4 -way splitter. It can supply signals to 
four TV sets, usually via wall outlets. 

TV wall outlets have no isolation and, 
consequently, are, fed from only set 
couplers, booster couplers and/or drop 
taps, each of which provide the 
necessary isolation between their out- 
puts. T -77A Wall Outlet consists of wall 
plate and double -ended F connector to 
bring cable neatly through the wall. 

screw -type terminals for 30052 and 
F -type coaxial connector for 7552 
impedance. Trunkline connections 
on 7552 tapoffs are accomplished 
easily with a handy clamp -and - 
screw attachment on the backside 
of the tap. 

Drop taps 
A drop tap serves as a junction 

box for several coaxial feeder 
cables radiating outward from it. 
Each feeder cable terminates in a 
wall outlet or passes directly 
through a wall plate on its way to a 
TV set. 
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A drop tap consists of a metal 
box having several connectors, 
and is commonly installed in a con- 
cealed, out-of-the-way, but rea- 
sonably accessible location, such as 
a utility -service area, a basement 
or the attic of a building. Elec- 
trically, a drop tap is connected in 
series with a trunkline and may 
have one, two or four separately 
isolated outputs feeding signals, 
via feeder lines, to wall outlets or 
through a wall plate directly to the 
antenna terminals of the TV sets. 

The advantage of using drop 
taps instead of wall tapoffs is the 
typically large, low -loss trunkline 
cable does not have to run the ad- 
ditional distance to each individual 
tapoff location and suffer the at- 
tendant loop loss and the resulting 
feed-thru and cable losses. In- 
stead, the trunkline can be run in 
an approximately straight line, 
such as horizontally over a cor- 
ridor or vertically in an elevator or 
ventilation shaft, with the smaller 
feeder lines radiating outward in 
short runs to carry the signal to 
the individual room outlets. This 
simplifies the installation, reduces 
the cost and requires only simple, 
inexpensive wall outlets instead of 
tapoffs. 

The required isolation is built in- 
to the drop tap and is selected by 
removing or installing a jumper 
underneath a snap out plastic 
cover. And, as an additional bene- 
fit, the feeder line may be con- 
nected or disconnected without 
having to enter a private apart- 
ment or some other restricted or 
otherwise inaccessible area. 

Drop taps are especially handy 
in applications in which there are 
several outlets close together, as 
in a dealers' showroom, a service 
shop, a mobile -home park or in 
garden apartments. Where cable 
must be exposed or run along a 
wall surface, drop taps eliminate 
the necessity of cable loops which 
must go to and return from a wall 
outlet or tapoff. 

Directional drop taps 
Directional drop taps are de- 

signed to pass the trunkline signal 
in only one direction-forward. 
Extraneous signals generated 
downstream and returning back 
toward the source are severely at- 

tenuated when they attempt to 
enter the directional drop tap in a 
reverse direction. 

Any unwanted signal appearing 
on the trunkline after the tap, such 
as reflections or spurious signals 
generated by other equipment 
downstream, are isolated from the 
drop tap by its directional proper- 
ties. Likewise, the individual tap 
outputs have selectable resistive 
isolation, thus minimizing any in- 
teraction between TV sets con- 
nected to the drop taps. The high 
reverse isolation between the tap 
and the continuing trunkline 
allows VHF and UHF signals to be 
tapped off the trunkline with little 
change in the trunkline VSWR. 
And, because the backmatch 
(VSWR looking back at the tap 
from the TV set or the wall outlet) 
is less than 1.3:1, standing waves 
on the drop line are virtually 
eliminated. 

Directional drop taps give the 
system designer and installer the 
additional flexibility often needed 
to solve layout and installation 
problems in MATV systems and 
still provide acceptable pictures on 
every set at minimum cost. Useful 
applications include systems in 
which subscriber's taps must be 
remotely serviced (i.e. connected, 
disconnected and reconnected) as 
tenants move in and out. 

This device combines an in- 
herent 30dB reverse isolation at- 
tributable to the directional pro- 
perties of the tap and 15dB re- 
sistive forward isolation with the 
option to bring it up to 23dB by 
merely unplugging a resistive 
jumper located inside the box and 
accessible underneath a snap -out 
plastic cover. The 2- and 4 -output 
taps simply incorporate 2- and 
4 -way line splitters respectively at 
the output. Be sure to properly ter- 
minate all unused outputs. 

Booster couplers 
Booster couplers are little more 

than line splitters preceeded by a 
built-in voltage amplifier. The 
amplifiers are designed to offset 
the splitter loss and line losses. 
Although splitters and booster 
couplers do not fall in the same 
category as taps, they are men- 
tioned because they frequently are 
employed like a drop tap; i.e., their 

output signals are fed through a 
wall outlet directly to the antenna 
terminals of TV receivers. 

Again, unused taps and outputs 
should be properly terminated to 
avoid reflected signals and 
resulting smear. Even if the 
change (terminated vs. non - 
terminated) is not perceptible, a 
small system modification could 
aggravate the condition, causing it 
to become noticeable. If, in a small 
system, you don't need the gain 
provided by booster couplers, use 
drop taps. 

Pressure taps 
Pressure taps are used in out- 

door applications. You'll typically 
find them installed in older mobile - 
home parks where they serve as 
house drops from an aerial or pole - 
line cable, as in mini -cable sys- 
tems. There are three types of 
pressure taps, and the difference 
between the three involves the 
method by which they achieve 
isolation. One uses transformer ac- 
tion, another uses resistor net- 
works and the third employs ca- 
pacitive coupling. Those using 
transformer action or resistor net- 
works are capable of handling all 
82 channels, while the type that 
uses capacitive coupling is good 
only through VHF (at UHF fre- 
quencies, the capacitive reactance 
becomes so small that there is lit- 
tle, if any, isolation). 

Even at VHF frequencies, the 
capacitive isolation is reduced 
substantially between channel 7 
and channel 13. Isolation provided 
by transformer action or resistor 
networks remains relatively con- 
stant over all 82 channels. 

The pressure tap gets its name 
from the way it makes contact 
with the conductors of the trunk - 
line or feeder -line cable. The other 
jacket, the shield and dielectric of 
the cable are pierced with a coring 
tool so the pressure -tap inner con- 
ductor (called a stinger) may ex- 
tend into the feeder cable and 
make a pressure contact with the 
center conductor. The tap then is 
clamped around the outer jacket. 

Pressure taps may be attached 
anywhere on a feeder cable, and 
the cable need not be severed. 
Their big advantage is they may be 
attached to the cable in the middle 
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of a span. Most pressure taps are 
equipped with a strain relief for 
the drop cable and include a provi- 

sion for clamping the strain relief 
to an available steel messenger 
wire that will remove any strain 

Directional line -drop taps allow VHF 
and UHF signals to be taped off the 
trunkline with virtually no change in 
trunkline VSWR. Designed to pass only 
upstream signals to the outputs, un- 
wanted or undesirable signals 
generated or reflected from any point 
downstream (i.e. beyond the line drop 
tap) are attenuated an average of 30dB 
as they attempt to reach the tap outputs. 
Units are available with single (LT -1000), 
double (LT -2000) or 4 -way (LT -4000) out- 
puts to provide signals to feeder lines or 
wall outlets. Isolation is selectable be- 
tween 18 and 23dB by changing a jumper 
under the snap -out cover on top of unit. 

otherwise applied to the feeder 
cable. 

As you might expect, moisture 
and other elements may enter the 
feeder cable where the outer jac- 
ket has been pierced; and the 
pressure contact at the inner con- 
ductor leaves something to be de- 
sired in terms of the reliability and 
the integrity of the pressure con- 
nection that passes the signal. 
Pressure taps are no longer avail- 
able, and, for obvious reasons, are 
not recommended for new MATV 
applications. Many pressure taps 
still are in service, however. 

Tap evaluation guideline 
Anyone laying out a MATV sys- 

tem should look carefully at the 
type of taps available and ask if the 
tap is the most efficient kind to use 
in terms of: 
1) Cost of the taps vs. total system 
materials cost? 
2) Cable routing versatility? 
3) Installation ease (labor cost)? 
4) Future system expansion? 
5) Integrity of the signals? 
6) Compatible with present and 
future MATV requirements? 

Many tradeoffs should be con- 
sidered when choosing the proper 
tap for the job. 

MATV design assistance 
MATV systems -layout service is 

offered by some antenna system 
manufacturers. 

Whether the system is a 
hospital, school, mobile -home 
park, apartment or hotel, a com- 
plete layout and design of the 
system is available to the installer 
by the Winegard Company for a 
nominal fee. 

Learn MATV design 
One way to learn about MATV 

design is to attend a seminar. The 
Winegard Company offers their 
MATV Home and Commercial 
Seminars throughout the United 
States several times a year. These 
often are 3 -day seminars covering 
all aspects of MATV design and 
are arranged to assist the novice 
as well as the experienced in- 
staller. For more information, con- 
tact Winegard Company by 
writing to 3000 Kirkwood, Burl- 
ington, IA 52601. 
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WAVEFORM 
TESTS 

in the horizontal -sweep section_ 
A standard SCR horizontal - 

deflection circuit has two silicon 
controlled rectifiers (SCRs) which 
act as bidirectional switches in 
combination with diodes, as shown 
in Figure 1. Note there is normally 
a peak power of 1200VA in the 
yoke, as indicated in Figure 2. 

Troubleshooting the SCR 
horizontal -sweep system 

With reference to Figure 1, the 
trace -switch SCR, SCRT, and 
diode XT switch the deflection cur- 
rent through the yoke winding Ly 
during the forward -trace interval. 
On the other hand, the retrace 
switch SCR or commutating SCR, 

SCRc and diode Xc provide 
commutating -switch action for the 
flyback interval. At the beginning 
of the forward scan, trace -switch 
diode XT conducts the yoke cur- 
rent that was stored as a magnetic 
field during the latter half of the 
previous scanning interval. This 
trace -switch diode conducts a 
linearly decreasing current ramp; 
as the current falls to zero the first 
half of the forward -scan interval is 
completed. 

Just before the ramp reaches 
zero, the trace -switch SCR, SCRT, 
is readied for conduction by the ap- 
plication of a positive pulse to its 
gate from resistor RG. The yoke - 

B f o 
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RG 

COMMUTATING 
SWITCH LR 

~lCtiLOJ 

TRACE 

SWITCH 

CR 

SCRc 

Xc 
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rTRANSFORMER 

L 

J 

HORIZONTAL 

OSC 

rl LOW C 

PROBE 

E 

E 

E 

G 
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Figure 1. Basic SCR horizontal -deflection circuit. 

current ramp then crosses the zero 
level from negative to positive, 
whereupon the circuit current 
transfers from trace -switch diode 
XT to trace -switch SCR, SCRT, as 
shown in Figure 3. Then capacitor 
Cy begins to discharge via SCRT 
to drive yoke current through 
winding Ly during the second half 
of the forward -scan interval. 

In normal operation, the voltage 
across Cy changes but slightly dur- 
ing the forward-scan/retrace se- 
quence. This constant -voltage 
source drives a linearly rising cur- 
rent through the yoke winding. 

Commutating -switch action 
As the end of the forward scan is 

approached, the commutating - 
switch SCR, SCRc, is gated into 
conduction by a pulse from the 
horizontal oscillator. At this time, 
capacitor CR is enabled to 
discharge a current pulse through 
LR via the trace and commutating 
SCRs. This discharge current is 
termed the commutating pulse; its 
peak -to -peak value increases until 
it is greater than the yoke current, 
whereupon trace diode XT starts 
to conduct. This conduction by XT 
reverse biases the trace SCR long 
enough that it cuts off. Normal 
oscilloscope waveforms that accom- 
pany this sequence of circuit ac- 
tions are shown in Figure 4. 

Editor's note: An oscilloscope is a valuable tool in the 
troubleshooting of electronics equipment. In many 
cases, a good scope is indispensable. This article, 
reprinted with permission from the book Trouble- 
shooting with the oscilloscope by Robert G. Mid- 
dleton, Copyright 1980 by Howard W. Sams and Com- 
pany, Indianapolis, IN, describes some procedures for 
using an oscilloscope to troubleshoot the horizontal 
sweep section of a television. 
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As the commutating pulse falls 
to a value lower than the 
amplitude of the yoke current, XT 
starts to conduct; thereby the 
magnetic energy stored in the 
yoke winding produces a current 
which charges retrace capacitors 
CA and CR over the first half of the 
forward -scanning interval. 

This charge rings back into the 
yoke over the second half of the 
forward -scanning interval (see 
Figure 2B). The ringing circuit is 
completed via Xc, and an adequate 
time lapse is provided for SCRT to 
cut off. Then, as the current 
through the yoke reaches its peak 
value in the negative direction, 
SCRT begins to conduct and the 
forward -scan interval starts. 

Observe that while the com- 
mutating switch is closed, input in- 
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(B) Retrace interval is one-half of a 70 -kHz sine wave. 

Figure 2. SCR horizontal -sweep arrangement. 

Figure 3. Sequence of circuit events 
during the forward scanning interval. 
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Figure 4. Normal voltage and current 
waveforms in the SCR horizontal - 

sweep system. 
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ductor LG is automatically switched 
across the supply -voltage source. 
Accordingly, magnetic energy 
stores up in the inductor. This 
stored magnetic energy serves to 
charge up the flyback capacitors 
CA and CR, replenishing the I2R 
loss in the circuit. 

Transistor horizontal -output 
arrangement 

A standard horizontal -output 
configuration that uses a pnp 
power -type transistor is shown in 
Figure 5. Transistor Q102 oper- 
ates in a grounded -collector 
(emitter -follower) circuit. The load 
for the emitter consists of the 
high -voltage transformer, T102, 
the yoke winding, and the damper 
X105. The output stage starts to 
conduct at approximately the cen- 
ter point of the forward scanning 
interval, and it produces a linear 
current rise for the remainder of 
the forward scan. 

Then, at the end of the current 
rise, Q102 is suddenly cut off by 
the input waveform from the 
driver stage. At this time, the 
flyback pulse is generated; the 
flyback produces retrace and 
drives damper X105 into conduc- 
tion. Damper conduction continues 

for the first half of the forward - 
scanning interval, and decays to 
zero at approximately the center 
of the scanning interval. The cycle 
then repeats. Figure 6 shows the 
waveforms involved in this hori- 
zontal -output circuit action. 

To protect the output transistor 
from excessive current, a current - 
limiter transistor (Q108 in Figure 
5) is included. Also, diode X107 
protects the current -limiter tran- 
sistor from breakdown due to 
spike voltages. The picture width 
is adjusted by means of the width 
coil L107, which is connected in 
series with the horizontal -yoke 
windings. 

The adjustment of L107 also af- 
fects the efficiency of yoke opera- 
tion. High -voltage pulses are gen- 
erated as a result of the flyback 
pulse that occurs during retrace 
time. This flyback pulse is stepped 
up by autotransformer T102 and is 
then rectified by rectifier tube 
V106. A + 13kV potential is ob- 
tained, which is used as accel- 
erating voltage for the picture 
tube. (It is assumed that a 12 -inch 
picture tube is being used in this 
example.) 

Note the flyback pulse at the 
emitter of the output transistor is 

also rectified and filtered. Diode 
X508 rectifies the flyback pulse 
and supplies approximately 
+240Vdc for the accelerating 
anode in the picture tube. The 
horizontal -output transformer also 
supplies a reference pulse for the 
afc comparison circuit and a key- 
ing pulse for the keyed -age circuit. 

Horizontal -output configuration 
with pincushion transformer 
Many modern horizontal -output 

circuits include a pincushion 
transformer for correction of cur- 
vature in raster edges. A widely 
used form of transistor horizontal - 
output circuit with a pincushion 
transformer is shown in Figure 
7A. The output transistor, Q702, 
functions as a switch; it is turned 
on to deflect the electron beam in 
the picture tube from the center to 
the right-hand side of the screen, 
and is then cut off for the reminder 
of the scanning cycle. Damper 
diode X701 conducts and the re- 
sulting current deflects the 
picture -tube beam from the left- 
hand side of the screen to center. 
Boost diode X704 also conducts on 
retrace pulses; it supplies about 
800Vdc to the picture -tube screen - 
grid circuits. 
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_1 
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X105 Y 
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Figure 5. A widely used horizontal -output transistor arrangement. 
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Introducing the complete line of 
Flameproof Resistors from New -Tone Electronics. 

NTE Flameproof Resistors are the 
latest addition to NTE's line of quality 
components. They're designed to 
provide you with a premium quality 
replacement device ... that won't flame 
out or short even under the most severe 
overloads. 
Our resistors range in capability from 
1/4 Watts to 25 Watts with resistance 
values from .10 to 1.5 Megohms. 
They're totally noncombustible with a 
metallic resistance material between a 
nonresistant core and a special ceramic 
outer cover. 
NTE Flameproof Resistors are the ideal 
replacement components for eoectronic 

games, telecommunications, medical, 
data processing, military, broadcast and 
home entertainment equipment. 
Don't take chances with your expensive 
equipment. Use NTE Flameproof 
Resistors... they handle the current. 
Look for NTE's full line of quality 
replacement parts in the bright green 
polybags and 
cartons at 
your nearest 
distributor. 

NEW -TONE ELECTRONICS, INC. 
44 FARRAND STREET BLOOMFIELD, NEW JERSEY 07003 
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CIRCUIT 
CONDITIONS 
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Emitter A. 
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OF PICTURE 
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DAMPER 
YOKE 
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2. Output Transistor 
Conducts Due to 
Forward Bias B 

and Positive 
Emitter A. 

Figure 6. Normal waveforms for the configuration of Figure 5. 

In this arrangement, the deflec- 
tion yoke must be operated so the 
horizontal -pulse voltage is bal- 
anced with respect to ground. The 
center of the horizontal -yoke wind- 
ing is effectively at ground poten- 
tial in normal operation. This bal- 
ance is required to keep the pulse 
voltage between layers and be- 
tween wires in the yoke winding 
within ratings, and to avoid yoke 
breakdown. 

Observe the primary winding of 
the high -voltage transformer in 
Figure 7A is split into two equal 
halves. That is, T710 is divided, 
with one winding being driven 
from the collector, and the other 

winding driven from the emitter of 
Q702. The collector winding is 
tapped at about five turns from the 
collector input terminal in order to 
provide a correct match to the 
yoke inductance. The supply volt- 
age is applied to the other end of 
the winding; this terminal is at ac 
ground potential. 

Capacitor C721 couples the emit- 
ter pulse to the yoke via T815, and 
also provides pincushion correc- 
tion for the horizontal sweep. Pin- 
cushion correction involves a 
waveshaping action whereby edge 
curvature is corrected by increas- 
ing the sawtooth current in the 
horizontal -yoke winding as the 

scanning beam moves down the 
screen from top to center. Then 
the sawtooth current is decreased 
as the scanning beam moves down 
the screen from center to bottom. 
An analogous vertical waveshap- 
ing factor is used to correct top 
and bottom pincushioning. 

When Q702 conducts, terminal 4 
of the yoke sees a negative -going 
pulse, while at the same time ter- 
minal 10 sees a positive -going 
pulse. Although the voltage from 
terminal 4 to terminal 10 is nearly 
1kV at one instant, the voltage 
from any point in the yoke to 
chassis ground is less than 500V. 
The emitter winding in T710 is 
bifilar, and the secondary side of 
this winding, connected to pins 5 
and 7, is used to provide a path for 
the centering current. As in the 
case of the previous transistor 
horizontal -output arrangement, it 
is essential that the driving pulse 
to Q702 have a rapid rise. A slow - 
rise driving pulse results in 
lowered efficiency and in over- 
heating of the power transistor. 

Transistor horizontal -output 
arrangement with high -voltage 

diode stack 
The transistor horizontal -output 

and high -voltage system shown in 
Figure 8 is an all -solid-state 
design; the high -voltage rectifier 
section uses a diode voltage - 
multiplier network with three 
subsections. The damper diode 
X20 is a pnp transistor with the 
emitter terminal floating. As in the 
arrangement of Figure 5, the hori- 
zontal -yoke windings are con- 
nected in parallel. The yoke, 
however, is returned to ground in 
the configuration of Figure 8, 
whereas both ends of the yoke 
operate above ground in the de- 
sign of Figure 7A. Observe the 
Q19 emitter waveform in Figure 8 
has a normal peak -to -peak am- 
plitude of 90V, whereas the supply 
voltage is only 11.9V. 

This voltage magnification is the 
result of the inductive kickback 
from T7. The base drive voltage 
to Q19 normally has a higher peak - 
to -peak voltage than the emitter 
waveform (95V p -p vs. 90V p -p). 
Thus, somewhat greater voltage 
magnification is in the base circuit 
than in the emitter circuit. The 
horizontal -output transistor oper- 
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Figure 7. 

Horizontal -output transistor circuit that includes a pincushion transformer. 

ates basically as a current 
amplifier; because its output volt- 
age is almost equal to its input 
voltage, the transistor functions 
also as a power amplifier. 

High -voltage ripple and filtering 
The output from a high -voltage 

rectifier -filter system is never pure 
dc; ripple voltage (Figure 9), how- 
ever, can be disregarded unless its 
amplitude is sufficient to impair 
picture shading. In a simple high - 
voltage system, the ripple frequen- 
cy is 15,750Hz, and the ripple 
pulses are comparatively narrow. 

The ripple voltage tends to in- 
crease in amplitude as the bright- 
ness control is advanced; the ripple 
pulse also increases in width. If the 
output filter capacitor is open, the 
ripple may be accompanied by high - 
voltage ringing. Or, if the output 
filter capacitor becomes leaky, the 
ripple is likely to include a 
sawtooth (exponential) compo- 
nent. Ripple waveforms can be 
checked and their peak -to -peak 
voltage measured with a high -volt- 
age capacitance -divider probe. 
However, these specialized probes 
are seldom available except in TV 
labs. 
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Figure 8. Horizontal -output transistor arrangement with high -voltage diode -multiplier section. 
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Figure 9. Typical high -voltage 
ripple waveform. 

Troubleshooting tube -type 
horizontal -sweep circuitry 

TV technicians are often con- 
fronted by horizontal -sweep trou- 
ble symptoms in tube -type re- 
ceivers. Although this receiver 
section has earned a tough -dog 
reputation, troubleshooting pro- 
cedures may often be facilitated by 
oscilloscope tests. With reference 
to Figure 10, it is good practice to 
check the drive waveform to the 
horizontal -output tube routinely. 
The waveform at this point will 
usually sectionalize a horizontal - 
sweep trouble symptom. Thus, if 
the drive waveform is weak or ab- 
sent, the trouble is almost certain- 
ly to be found in the horizontal - 
oscillator section. 

On the other hand, a normal 
drive waveform points to trouble 
within the horizontal -sweep sys- 
tem. One exception to this general 
rule is as follows: If the horizontal 
oscillator happens to obtain its 
plate -supply voltage from the B + 
boost circuit, a weak drive 
waveform can result from sweep - 
circuit defects which reduce the 
boost voltage. In this situation, 
check the B + boost voltage. If the 
boost voltage is subnormal, a 
bench power supply can be used to 
restore normal supply voltage 
while you are checking out the 
sweep circuitry. 

Troubleshooting procedures 
Referring to Figure 11, the 

widely used autotransformer ar- 
rangement is exemplified. The 
autotransformer (flyback trans- 
former) functions to match the 
plate resistance of the 6DN6 out- 
put tube to the deflection -coil im- 
pedance for maximum power 
transfer (maximum circuit effi- 
ciency). The transformer also 
steps up the flyback pulse voltage 
for processing by the high -voltage 
power supply. 
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Figure 10. Check drive first. 
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The center -tapped yoke in this 
example has a 47001 damping 
resistor included to minimize 
waveform ringing. The voltage 
and current waveforms in the 
horizontal -sweep network have 
different waveshapes because the 
load circuit is reactive (inductive). 
Although a complex voltage wave- 
form will drive the same complex 
current waveform through a 
resistive load, a reactive load will 
characteristically modify the 
voltage waveshape in development 
of the current waveform, as de- 
picted in Figure 12. Although 

voltage waveforms are generally 
used in troubleshooting horizontal - 
sweep systems, current wave- 
forms may be occasionally cross- 
checked. As an illustration, an 
oscilloscope check of the waveform 
across resistor R5 in Figure 11 
shows the amplitude and 
waveshape of the unbalanced cur- 
rent in the yoke circuit. 

The drive waveform to the grid 
of the horizontal -output tube is a 
voltage waveform. It is checked at 
point A in Figure 11, and it has the 
typical waveshape shown in 
Figure 10. Coupling capacitor Cl 

TO AGC 

Cl 

FROM . 
HORIZ 4000pF 
osc 

RI 

DC BIAS 
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Figure 11. Typical horizontal -sweep configuration. 

f n e L130V 
RFC + 

VOLTAGE 

VOLTAGE 

VOLTAGE 

(A) Resistance. 

CURRENT 

D11 
CURRENT 

(B) Reactance. 

CURRENT CURRENT 

(C) Impedance. 

Figure 12. Voltage waveforms needed for a sawtooth current. 

has a value of 4000pF and there- 
fore has appreciable reactance 
(25001) at the 15,759Hz scanning 
frequency. Whereas the horizontal 
oscillator supplies 90V p -p to the 
coupling capacitor, only 75V p -p 
are applied to the grid of the out- 
put tube. This voltage drop across 
the coupling capacitor is normal. 
However, if less than 75V p -p were 
found at the grid of the output 
tube, the coupling capacitor would 
fall under suspicion-unless, of 
course, the horizontal oscillator 
was not supplying normal drive 
voltage. 

When the capacitance of Cl is 
subnormal, the drive waveform at 
the grid not only has reduced 
amplitude, but also becomes dis- 
torted as a result of severe clip- 
ping of its positive peak. If Cl is 
completely open, no drive voltage 
reaches the grid of the output tube 
and the picture -tube screen is 
dark. 

Low -drive trouble symptoms 
When the drive voltage to the 

horizontal -output tube is subnor- 
mal, the deflection current 
through the yoke is also subnormal 
and results in a narrow picture. 
Also, the high -voltage output is 
reduced, dimming the picture. If 
the brightness control is advanced 
in this situation, the picture tends 
to bloom. When the oscilloscope is 
connected across R3 in Figure 11, 
the cathode -current waveform is 
displayed. The normal cathode 
waveform is shown in Figure 13A. 
When Cl becomes leaky, the 
cathode waveform is distorted as 
in Figure 13B. 

The cathode -current waveform 
reflects several system faults 
because it is the sum of plate, 
screen and grid currents in the 
horizontal -output tube. Leakage in 
Cl produces a narrow picture, due 
to reduction of grid bias for the 
output tube and consequent clip- 
ping of the drive waveform. 

Next, the normal screen -grid 
waveform for this configuration is 
shown in Figure 14A, and a dis- 
torted waveform resulting from an 
increase in screen -resistor value is 
shown in Figure 14B. When the 
resistance of R4 is too high, the 
picture shrinks horizontally. Two 
causes are effective in this situa- 
tion: First, too high a screen 

Continued on page 38 
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These Photofact folders for TV receivers and other 
equipment have been released by Howard W. Sams & 
Co. since the last report in ES&T. 

CENTURION 
E-4821 2291-1 

DUMONT 
D L1949W R 2287-1 

GENERAL ELECTRIC 
7-4885B 2288-3 

HITACHI 
CT1943 2286-1 

JC PENNEY 
685-1519-00 2287-2 

QUASAR 
Chassis C110 2286-2 
Chassis C119, LC119, MC119 2290-1 

SAMPO 
Chassis C4 -25F 2289-1 
Chassis C5 -19A 2290-2 

SEARS 
564.41400450/410450 2287-3 
5E2.40621150/51, 
562.40622350 2288-1 

SONY 
1204, 1204A, 1215, 1512, 1541R, 1542R 2290-3 

TOSHIBA 
Chassis TAC8321/322/361 2288-2 

WARDS 
G N B 12985 B 2285-1 

WELLS GARDNER 
19V2000 2286-3 

ZENITH 
SZ2541X, X3, X73, X77/47PN, PN3, PN73, PN77/ 
49P, P3, P73, P77 2285-2 
SZ1927W, W7, X/997W, W7 2289-2 
SZ1961W/963W, W77/973P, P77 2291-2 

For free sample guidelines on submitting 
Troubleshooting Tips and Symcures for 
publication, write to: 
Troubleshooting Tips/Symcures 
Electronic Servicing & Technology 
P.O. Box 12901 
Overland Park, KS 66212 

REPLACEMENT 

ECG®/GE®/SK® 
POPULAR 

TRIPLERS 
MIN. 3 PC./TYPE 

FOR 

HORIZONTAL OUTPUT 
TRANSISTORS 
MIN. 5 PC. PER TYPE 

500/SK3304 9.95 
GE528 

165 2 25 
523/SK3306 9-95 238 2 25 
526A/ GE521 9.95 ff 
528/sK3906 11.75 283 2 75 ,' 
529/GEcs3ó7 10.75 2SC1308K ....2.45 
556/90905 14.95 2SD1341P .... 2.25 
557/sK3904 14.95 

5E5020 350 ea. 712/L41365 750 ea. 
RF/IF OSSCILATOR. MIN. 10 PC. TV SOUND/IF/FM/pet. 

MIN. 10 PC. 

POPULAR AUDIO POWER 
DIODES TRANSISTORS 
MIN. 100 PC. PER TYPE 

152...300 
125 1000v/2 5A 7C ea. 

196 ... 49C 
196...490 

156 1000V/3.0A 18C ea. 197... 590 
177 FAST SW /DET. 9C ea. 291 ... 49C 

506 FAST RECOVERY 
VOL 

29C ea. 292... 490 PER TYPE 
PC 

SPECIAL OF THE MONTH 
152... 25C MIN. 10 PC. 

SPECTACULAR SAVINGS!! 
REPLACEMENT FOR ECCjeTYPES MIN. 10 PC. PER TYPE 

85 21 159 16 189 50 
102A 35 160 88 190 59 
108 18 161 65 191 65 
121 1 20 162 2 25 198 65 
123A 18 163A 235 199 18 
1234P.... .13 171 49 234 19 
128 38 184 38 287 29 
129 38 185 38 288 29 
130 59 186 48 375 49 
154 75 187 48 376 55 
157 49 188 50 398 59 

JAPANESE TYPES 
MIN 5 PC PER TYPE MIN. 3 PC. PER TYPE MIN. 5 PC. PER TYPE 

256633 .49 STK080 6.62 H413394 Call for Price 

2SC515A 1.15 STK082 7.95 HA1370 Call for Price 

2SC829 .19 STK433 4.42 H413774 Call for Price 

2S08674 2.95 STK435 4.86 HA1388 Call for Price 

2SC1114 3.95 STK436 5.63 HA1389 Call for Price 

250613 .49 STK437 6.68 MB3712 Call for Price 

2S01398 2.45 STK439 6.56 MB3713 Call for Price 

AN239A 4.95 STK457 5.42 MB3730 Call for Price 

LA1357 2.36 STK459 6.94 MB3731 Call for Price 

LA1365 .79 STK461 8.16 MB3756 Call for Price 

LA1368 2.19 STK465 10.44 TA7203P 2.25 
LA4126 1.79 STK0025 3.38 TA7204P 1.95 
LA4250 2.45 STK0039 4.34 TA7205P 175 
LA4420 1.45 STK0050 5.24 TA7222P 2 50 
LM430 .99 STK0080 8.75 UPC1156 195 
LA4440 2.46 STK2250 9.78 UPC1181H 195 
LA4460 2.12 STK3041 3.78 UPC1182H 195 
LA4461 1.99 STK3042 4.52 UPC1185H 3 50 
LA7506 1.99 STK3082 5.62 MUE1100 2 25 
LA7806 1.77 STK4773 7.54 MJE3055 2 75 
M51515BL 3.48 STK8270 9.92 2N3055 60 

STK8280 10.78 

FOR A COMPLETE LIST CALL OR WRITE 

C.O.D. Orders Welcome (Min. Order $25.00) 

DIGITRON ELECTRONICS 
110 HILLSIDE AVE., SPRINGFIELD, NJ 07081 

Toll Free 800-526-4928 In NJ 201-379-9016 
Telex 138441 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. OFFER GOOD WHILE SUPPLY LASTS. 

ECG Is a Trade Mark Of Philips ECG 
Olgltron Electronics is not associated In any way with Philips ECG. 

Circle (28) on Reply Card 
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Continued from page 28 

FROM Cl 
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Figure 13. Normal and abnormal waveforms at 

TO SCREEN 

GRID 

(A) Normal waveform at point C. 

TO 

YOKE 

C4 

1 y 
R4 

point B of Figure 11. 

TO B+ 

Figure 14. Normal and abnormal waveforms at point C of Figure 11. 

HORIZONTAL OUTPUT 
TRANSFORMER 

YOKE 

C4 

TO 

DAMPER 

HORIZONTAL OUTPUT 
TRANSFORMER 

C4 

TO 

DAMPER 

YOKE 

Figure 15. Normal waveform at point D Figure 16. Distorted waveform at 
point D when C4 is open. of Figure 11. 

resistance reduces the do voltage 
at the screen grid, which limits the 
power output from the tube; and, 
second, an unbypassed screen 
resistor is used in this configura- 
tion. Thus, when the screen 
resistor increases in value, the 
signal amplitude at the screen re- 
sistor increases, although the do 
voltage decreases. In turn, the 
screen -grid circuit operates as a 
triode plate -load circuit. 

When the load resistance in- 
creases, the output signal voltage 
increases. In a beam -power tube, 
however, the useful power is not 
supplied by the screen grid but by 
the plate. The screen -grid signal is 
180 degrees out of phase with the 
control -grid signal, and opposes 
control -grid action. 

The screen grid in a beam -power 
tube has a lower amplification fac- 
tor than the control grid, but it 
nevertheless has an effect on the 
plate current. An increase in 
screen -grid signal amplitude re- 
duces the power output in the 
plate circuit. 

Technically, the screen grid has 
a degenerative action when the 
screen resistor is unbypassed. 
Compare this action with the 
cathode signal (point B in Figure 
11). Here the cathode signal 
voltage is in phase with the con- 
trol -grid signal voltage. Never- 
theless, a degenerative circuit ac- 
tion is present in the cathode cir- 
cuit because a positive -going sig- 
nal at the control grid increases 
the plate current. 

Narrow picture analysis 
With reference to Figure 11, the 

normal waveform at point D is 
shown in Figure 15. If C4 opens 
up, a narrow picture results and 
the waveform at point D becomes 
highly distorted, as shown in 
Figure 16. Or, if C4 becomes 
leaky, the waveform amplitude is 
reduced although the waveshape 
does not change greatly, because 
the picture width is reduced. These 
examples show that for a techni- 
cian who is familiar with the ab- 
normal waveforms in a horizontal - 
deflection circuit, defective com- 
ponents can often be pinpointed. A 
narrow -picture symptom can be 
caused by more than one compo- 
nent defect, and the oscilloscope is 
often the most useful instrument 
to find the fault. US,, 
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What do you know about 
components? 

Another look 
at 

transformers 
By Sam Wilson 

For the power supply of Figure 
1, the regulator section is designed 
to hold the output voltage (or cur- 
rent) at a constant value. Some of 
the factors that can produce unde- 
sired changes in power supply 
voltage are shown in Figure 1. 

A) Changes in the line voltage 
can produce undesired changes 
in power supply output. These 
changes can be momentary, or 
they can appear over a long 
period of time. 

B) Transformers are not nec- 
essarily linear devices. They 
have a do resistance (called 
copper resistance) that can pro- 
duce undesired changes in vol- 
tage when the supply load cur- 
rent changes. 
C) The resistance of the power 
supply connectors can cause 
variations in the output vol- 
tage. In many regulated sup- 
plies, these changes in voltage 
are not compensated for by the 
supply regulator. 

D) Changes in load resistance - 
especially momentary changes - 
can cause undesired changes in 
the supply output. 
The regulator section of the sup- 

ply is designed to take care of the 
problems just cited, but there is a 
limit to the regulator's capability. 

Figure 1. High -quality power supplies 
often use a specially designed trans- 
former to provide preregulation. 

POWER 
TRANSFORMER 

REGULATOR 
AND FILTER 

OUTPUT 
TERMINAL 

D 

LOAD 
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Figure 2. One method of automatically 
changing a transformer's turns ratio is 
to use a motorized tap changer. 

Figure 3. A self -saturating transformer is 
designed to saturate before the primary 
voltage reaches its peak value. 

In some cases, the supply can take 
care of gradual changes in voltage, 
but cannot compensate for any 
rapid change. An important rating 
of regulated supplies is the amount 
of time it takes to respond to a 
rapid change in input or output 
voltage. During the time the sup- 
ply is responding to a rapid 
change, the output is unregulated. 

If the input voltage to the reg- 
ulator can be held constant, the 
supply can be designed to give bet- 
ter regulation against output 
changes. For that reason, high - 
quality supplies often incorporate 
a preregulator. This may be in the 
form of an electronic regulator, 
but companies that manufacture 
laboratory -quality supplies often 
use a special transformer design to 
accomplish preregulation. A few of 
these transformers will be dis- 
cussed here. 

Motor -driven transformers 
If I had put this idea into a sug- 

gestion box, I know I would have 
received a suggestion in my pay 
envelope. Mine would have been 
on pink paper. 

In the simplified version of 
Figure 2, there is a motor -driven 
switch that selects the amount of 
secondary voltage. A feedback vol- 
tage from the supply output con- 
trols the amount and direction of 
motor rotation. 

If the output is too high, as 
determined by a sense circuit, the 
motor switches the secondary to a 
lower number of turns. On the 
other hand, if the output of the 
supply is too low, the motor will 
turn the switch to select a higher 
number of turns. 

Stepping switches and stepping 
motors work well in this applica- 
tion. In practice, there may be 
many more switch contacts. 

\ 

Figure 2 

I 

-MECHANICAL I CONNECTION 

MOTOR f4 
i 

FEEDBACK 
SIGNAL 

Self -saturating transformers 
Figure 3 shows the symbol for a 

self -saturating transformer. You 
will remember the core of a trans- 
former is saturated when an in- 
crease in primary current does not 
produce a significant increase in 
the core's magnetic flux. Once 
saturation occurs, there is no fur- 
ther increase in the secondary out- 
put voltage, even though there is 
an increase in the primary voltage. 
(In this discussion, it is assumed 
that an increase in primary vol- 
tage produces an increase in pri- 
mary current.) 

The transformer in Figure 3 is 
designed to saturate before the 
primary voltage reaches its peak 
value. That produces the squared 
tops on the output at the secon- 
dary. Note that the output ampli- 
tude remains constant even tough 
the amplitude of the input voltage 
varies. The reason is because the 
transformer always saturates at 
the same point regardless of any 

further increase in primary 
voltage. 

Of course, if the input voltage 
falls below the value required to 
produce saturation, the trans- 
former output becomes unregu- 
lated. If the transformer is well 
designed, it will work within the 
range of input voltage amplitudes 
expected. 

Ferroresonant transformers 
Ferroresonant transformers 

also work on the principle of 
saturation. An example of this 
device is shown in Figure 4. In 
other versions, the resonating 
capacitor is connected across parts 
of the secondary winding. In this 
case, a separate winding (L) and 
capacitor (C) are used to oscillate 
at the line frequency. 

The flux due to the oscillating 
current combines in the core with 
the flux generated by the primary 
current. The combined fluxes drive 
the transformer well into satura - 
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o 

Figure 6 

O 

Figure 5 

tion of each half cycle of input 
power. 

Because of the additional flux 
produced by the oscillating circuit, 
there is less likelihood of the 
transformer going out of regula- 
tion when the input voltage is low. 
The output voltage looks the same 
as for the output of the self - 
saturating transformer. 

Autotransformers 
In its basic form, a transformer 

consists of two windings that are 
coupled, or linked, by an elec- 
tromagnetic flux. Isolation trans- 
formers have two separate wind- 
ings to prevent a technician from 
accidentally getting across the hot 
side of the power line and ground. 

At one time, there was a CET 
test question about using an 
autotransformer as an isolation 
transformer. As shown by its 
schematic symbol in Figure 5, a 
physical connection exists between 
the primary and secondary wind- 

ings, so they should never be 
used as isolation transformers! 

A Variac is an autotransformer 
with an adjustable secondary 
winding. Because it has a physical- 
ly connected primary and secon- 
dary, it should never be used as an 
isolation transformer. 

When is a coil not a transformer? 
One easy answer to that ques- 

tion is: when it is the coil in an 
automobile ignition system. The 
so-called coil in that system is ac- 
tually an autotransformer that 
converts the pulsations of current 
from the breaker points to a high 
voltage for firing the plugs. 

Would you believe the coil circuit 
of Figure 6 is another example? I 
found this circuit in an ARRL 
Electronics Data Book when I was 
looking for something else. At first 
I thought it was a mistake, but thé 
operation of the circuit gives it the 
same characteristics as a trans- 
former. 

Figure 4. In a ferroresonant transformer, 
the additional flux provided by the 
resonance of the UC circuit makes it 
less likely for the transformer to go out 
of regulation when the input voltage is 
low. 

Figure 5. In an autotransformer, the in- 
put and output are not isolated from one 
another. 

Figure 6. This unlikely -looking circuit 
performs the functions of a transformer. 

The transformer actually con- 
sists of C1, C? and L. The input 
signal source is represented by V 
and the internal impedance Ri. The 
output impedance is represented 
by RL. 

The low impedance of the source 
is matched to the higher im- 
pedance of the load by the ca- 
pacitive divider. Looking from the 
generator you see the reactance of 
C1; and, looking from the load side 
you see the reactance of both 
capacitors. So, the circuit per- 
forms one of the functions of a 
transformer: impedance matching. 

Any do that might accompany 
the input signal is prevented from 
reaching the output by the ca- 
pacitor action. So, the circuit per- 
forms the second function of a 
transformer: pass the a -c signal but 
not the accompanying dc. 

Because the L -C circuit will be 
resonant to a single frequency or 
narrow range of frequencies, the 
circuit performs the job of an r -f or 
i -f transformer: tuning. In prac- 
tice, the coil will be made ad- 
justable so the circuit can be 
aligned, and that is also a feature 
that makes it behave like a 
transformer. 

If it looks (electrically) like a 
transformer, and it acts like a 
transformer, and it smells like a 
transformer, then I guess it is a 
transformer. 

You will see versions of this 
device between transistor 
amplifiers in r -f and i -f amplifiers. 
I've been calling this an impedance 
coupling network, but I like 
transformer better. 
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1Ii0UBLESHOOTING 
mimmizammizzamizaw- 

the Sony KV 1722 By ,,-., 

An experienced Sony 
technician takes the 
mystery out of the color 
receivers that experience 
multiple failures of com- 
ponents for unknown rea- 
sons. In addition to ex- 
planations of power -sup- 
ply and sweep functions, 
complete static and 
dynamic tests are detailed 
for the Sony KV1722 and 
its gate -control -switch cir- 
cuits. 

Sony pioneered the pulse - 
width -modulated (PWM) power 
supply for TV receivers in 1973. At 
the same time, Sony introduced a 
gate -controlled switch, a unique 
type of SCR for use in the power - 
supply circuit and the horizontal - 
output stage. This 4 -layer device 
operates much like a power tran- 
sistor, because the anode current 
is controlled solely by gate current 
without any need for unlatching by 
reversed anode voltage or current. 
However, the rapid switching 
characteristics are similar to those 
of a standard SCR. One color 
receiver that included several 

GCSs was the Sony KV1722 
(Photofact 1432-2). My sugges- 
tions for troubleshooting these 
GCS circuits will be illustrated by 
this model. 

After more than 10 years in the 
field, these KV1722 receivers are 
experiencing component failures 
more frequently. Most will have 
one or more GCS devices ruined as 
well as several other components. 
This situation has created some 
unusual problems, however, Sony 
soon advanced to different cir- 
cuits, making it difficult to find ac- 
curate and detailed explanations 
for these older circuits. The re - 
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ceivers operated so long without 
repairs that few technicians ac- 
quired sufficient personal ex- 
perience to establish their own 
troubleshooting procedures for 
this critical electronic -circuit 
design. 

Many people, therefore, attempt 
one repair before becoming dis- 
mayed by the complexity of the 
PWM circuitry, and then refuse to 
try again. Further, some believe 
the circuit is impossible to repair, 
except perhaps by a genius or 
someone with incredibly good luck. 

For example, one technician told 
me he ruined nine of the expensive 
little SG613s (Sony's replacement 
for the original SG608s used in this 
model), as well as several horizon- 
tal drivers, a couple of 2W 8202 
resistors, one smaller start-up 
GCS, both error -amplifier tran- 
sistors, several diodes and one ex- 
pensive filter capacitor. Finally, he 
gave up and admitted defeat. 

Actually, his experience was 
somewhat typical of the problems 

that arise when the circuits and 
the test methods are not 
thoroughly understood. Despite 
horror stories about similar 
repairs, these receivers are worthy 
of all the trouble and work. They 
are excellent receivers, without 
quality being sacrificed for 
economy or simplicity. And they 
are designed with circuit boards 
that can be tilted downward for 
easy access. After repairs, each 
should give another 10 years or so 
of dependable operation. 

But, more to the point, repairs 
to these formidable color receivers 
need not be that difficult or expen- 
sive for someone who knows the cor- 
rect method. The repairs probably 
will require slightly more time 
than does the average, however, 
so don't rush by omitting some of 
the steps. Observe every detail 
carefully. Finally, do not attempt 
the repairs without the following 
test equipment: 

DMM or VTVM of sufficient ac- 
curacy. 

A zero-140Vac supply with 1:1 
isolation transformer. 

10Aac and 10Adc meters. 
A zero-19Vdc 2A supply. 
A scope of adequate bandwidth 

and gain. 
An audio generator with square 

waves. 
One 4A circuit breaker. 
One 2202, 150W wire -wound 

power resistor. 

Doubler, regulator and start-up 
Most of the explanations about 

these circuits and functions will be 
found accompanying the illustra- 
tions, while this text will cover im- 
portant generalities and side 
issues. Figure 1 shows the Sony 
voltage doubler to be nothing more 
than a combination of a negative - 
voltage half -wave rectifier and a 
positive -voltage half -wave rec- 
tifier. Together they form a full - 
wave -voltage and ripple -frequency 
doubler with a 120Hz ripple fre- 
quency. It is not a shunt type (or 
negative clamping) stage followed 

Figure 1. Active components of the horizontal oscillator are inside IC501. Output at 
pin 16 divides with one path going through L515 to Q410 shut -down transistor on the 
PR board, and the other path feeding 0508 and Q509 (which are connected as a Darl- 
ington amplifier). Q509 drives the gate of GCS Q510 through driver transformer T502. 
In this circuit, Q510 acts much as a power transistor, but with better bandwidth and 
other characteristics. C552, C542 and C550 tune the flyback resonant point during 
retrace time. Therefore, one being open (and particularly C542) increases the high 
voltage. Notice T501 flyback is not used to develop high voltage. Instead, horizontal 
pulses from Q510 are coupled through L753 and C755 to high -voltage transformer 
T801, and T801 supplies DC801 multiplier rectifier. Four major low voltage sources 
are provided by rectification of flyback power. D510 rectifies the pulses at Q510's 
anode, producing + 900V. D514 powers the + 17.5V source, after start-up is over. 
Also, a resistor and zener D513 produces + 11.2V from + 17.5V. D515 provides + 18V, 
and from it a regulator transistor produces + 12V. Horizontal power to D516 is 
augmented by + 130Vdc source, thus producing + 200V for the color amplifiers. 
Notice the path of the horizontal -yoke coil is through a flyback winding, a 0.01µF 
coupling capacitor, and the pincushion -elimination circuit to ground. 
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by a series type rectifier, as used in 
many older sets. That type gives a 
60Hz ripple frequency. 

Older Sony receivers incor- 
porate all of today's start-up, shut- 
down and regulator circuits even 
though they were manufactured as 
early as 1973. A schematic show- 
ing the complete regulator circuit, 
the shut -down circuit and three 
paths of the start-up voltage is 
featured in a related article at the 
end of this text. 

As is true of most new receivers, 

a failure of the start-up circuit 
gives symptoms of no sound and 
no raster. Of course, a successful 
start-up followed by instant shut- 
down also will provide no sound 
and no raster. In both cases, rec- 
tified line voltage will be the only 
do supply that continues to 
operate. 

After you have studied the Sony 
regulated voltage schematic and 
its explanation, remember the fol- 
lowing important items of infor- 
mation: 

Figure 2. Connecting the power -supply PR board as shown will allow the doubler 
and regulator circuits to be tested with high accuracy. However, the start-up func- 
tion is not tested. If the PR board tests perfect with instruments, but the start-up 
does not occur when the PR board is connected to the HV board, some compo- 
nent in the start-up circuit probably is defective. 
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izontal -oscillator and driver 
stages. 
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they have helped generate. This is 
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High Quality. Low&Prices. 

AWS 0M-6500 

MODEL DM -6500 
AUTORANGING DMM 

Priced at only 

$75 
There's no sacrificing 
quality, even at this low 
price. And check out these 
features: 

Autoranging 
Shock Resistant 
Continuity Buzzer 
Fuse Protection 
Safety Construction 

RANGES 
DC Volts: 
200m/2/20/200/ 1000V 
AC Volts: 
2/20/200/600V 
AC/DC Current 
200 mA/10A 
Resistance: 
200/2k/20k/200k/2000k9 

MODEL DM -6590 
ELECTRO -PROBE DMM 

Lowest price available! 

$6375 
Including case 

The hottest new instrument to hit the 
market. Contains features such as: 

Autoranging 
Data Hold Button 
Shock Resistant Housing 
Continuity Buzzer 
200 hr. Battery Life 

RANGES 
AC/DC Volts: Resistance: 
2/20/200/500V 2k/20k/200k/2000k11 

For more information on the DM -6500 and 
DM -6590 see your local distributor or con- 
tact A.W. Sperry Instruments Inc., P.O. 
Box 9300, Smithtown, N.Y. 11787. Phone: 
800-645-5398 Toll -Free (N.Y., Hawaii, Alaska 
call collect 516-231-7050). 

A.W. SPERRY INSTRUMENTS INC. 
The Measurable Advantage. 

so breaking the signal at any point 
stops the whole thing. 

For example, an intermittent 
condition inside IC501 that 
stopped the horizontal oscillator 
for a short time (perhaps a half to 
one second) would stop the 
horizontal sweep and all other 
functions. Most (but not all) of the 
start-up functions would attempt 
to restart the voltage sources. 
GCS Q602 would be gated into 
conduction to supply start-up do 
voltage to the + 17.5V source. But 
the temporary loss of horizontal 
drive would prevent start-up be- 
cause C605 would remain charged 
and not furnish the current pulse 
necessary to force a pulse from the 
chopper drive to the Q603 gate. 

If the power was turned off long 
enough for C605 to discharge and 
the receiver then switched on, the 
receiver would achieve start-up 
and normal operation (assuming 
the oscillator started) until the 
next intermittent. 

Remember that a normal re- 
ceiver will not go through the 
start-up sequence and begin nor- 
mal operations unless C605 has 

Circle (15) on Reply Card 

discharged sufficiently. Usually a 
wait of two or three minutes after 
the power has been removed is suf- 
ficient for start-up when the re- 
ceiver is next switched on. 

A typical failure 
Now that normal operation has 

been explained, it is time to con- 
sider the causes of the catastrophic 
failures so common with this 
model. The chain reaction (of one 
failure ruining another component 
and so on) can begin at many 
points. We chose one and will 
follow it to the logical conclusion. 

Assume that Q603 regulator 
GCS begins to leak, allowing the 
+ 130V source at its cathode to 
rise above the normal level. Pos- 
itive voltage at the Q609 emitter 
also increases, which increases the 
Q609 forward bias and producing a 
positive voltage at the Q609 collec- 
tor. The Q609 -collector positive 
voltage provides saturation bias to 
shut -down Q610, and its saturation 
collector -to -emitter conduction 
will ground the horizontal -rate 
square waves. This removes all 

drive from the horizontal system, 
so it stops (shut -down). 

Also, the horizontal pulses for 
operation of the pulse -width mod- 
ulator (PWM) circuit are elim- 
inated. Indirectly, this removes all 
gate pulses from Q603 and stops 
the regulator action. However, the 
+ 130V supply would have some 
positive dc voltage from the Q603 
leakage, and the leakage with 
resulting heat probably will cause 
a thermal runaway in Q603 that 
ends with a dead short. 

Furthermore, the + 17.5V 
source will not be totally elim- 
inated, although the horizontal 
sweep system is dead and D514 no 
longer is rectifying. When voltage 
from the D514 cathode stops and 
the source voltage drops, zener 
D610 stops conduction, turning off 
Q601 conduction. 

Resistors R605 and R606 bring 
forward bias to the Q602 (GCS) 
gate and Q602 conducts current 
from the + 320V doubler output 
through R608 and D605 to the 
CircuiTrace-3 + 17.5V source. 
Also, the + 130V source has in- 
creased to almost + 320V because 
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of the light load and the Q603 
short, so current flows from that 
source through R642 and D604 
(now forward biased) to the Q602 
anode. Therefore, the + 17.5V 
source voltage begins climbing 
toward + 320V, but transistors or 
filter capactors usually short 
before that level is reached. 

Long before the + 17.5V source 
reaches + 320V, the greatly in- 
creased Q509 driver bias (through 
R577 and Q508) and the higher - 
than -rating source voltage have 
shorted Q509 driver. Transients 
from that Q509 destruction pro- 
bably will apply excessive pulses to 
the Q510 gate (the anode already 
has B+) and Q510 will short also. 
After Q509 shorts, R608 is over- 
loaded and begins to smoke. Usual- 
ly, R642 does the same thing. 

All the previous actions perhaps 
happen in a few milliseconds. The 
4A fuse blows immediately after 
Q510 shorts. 

Other sequences of failure can 
occur, but usually these defects re- 
main: a blown F602 4A fuse, a 
shorted Q603 GCS regulator, a 
shorted Q510 GCs horizontal - 
output device, a shortened Q509 
horizontal -driver transistor and a 
burned R608. 

All too often, also, another un- 
seen problem exists; either the 
original defect or another compo- 
nent is ruined by the original 
failure. Therefore, if the com- 
ponents known to be defective are 
replaced and the receiver powered 
with full voltage, the result-all 
too often - is another sequence of 
massive failures. 

The following 3 -part method will 
stop this repeated waste of com- 
ponents: 
1. Disconnect the PR power -supply 
board, check it statically, repair all 
defects found and finally use test 
equipment to operate the board by 
itself. 

Figure 3. The two gate -controlled switch (GCS) 
devices operate much like power transistors, 
although each has four semiconductor layers in- 
side where transistors have three. Notice the ex- 
tra arrow in the symbol. Actually, a GCS is a 
special type of SCR, which gives GCSs the high- 
speed switching characteristics of SCRs. The 
defects in most GCS devices can be identified by 
resistance tests out -of -circuit. Use a digital 
multimeter that has a high -power type of 
resistance function, a VOM or a VTVM to test the 
Q603 and Q510 GCSs according to the following 
chart: 

OHMMETER CONNECTIONS TO SG608 
Anode NC NC - + - + 
Gate Pin + - + - NC + 
Cathode Pin - + NC NC + - 
Meter Range R1 R1OK R1OK R1OK R1OK R1OK 

Normal Reading 15 INF. 15K 10M INF. 0 

Note: the smaller Q602 (SG609) tests about the 
same, except no conduction should be found be- 
tween anode and gate. 

2. Disconnect the do sources from 
the VH deflection board, operate it 
from an external power supply 
while using scope and meter to 
find defects during low -power 
operation. Replace all defective 
components. 
3. Connect the two boards to the 
receiver, but operate at low line 
voltages until normal operation is 
verified, then apply full power for 
a heat run. 

Checking the PR board 
Disconnect the gray wire (for the 

+ 17.5V source) from pin 16 on the 
PR power -supply board. Also, dis- 
connect the brown wire (output of 
the + 130V regulated source) at 
pin 18, as shown in Figure 2. 

Remove the regulator chopper 
GCS Q603 and check it for opens 
and leakages (see Figure 3). Check 
the F602 4A fuse. If it has been 
blown, it is likely Q603 has been 
under extreme overload, which 

GATE \PI CATHODE 

Q603 GCS 

Q510 GCS 

GATE 

O 

CATHODE ° ° ANODE 

ANODE IS CONNECTED TO THE CASE 

SG608 ¡ORIGINAL¡ 

SG613 ¡NEWER¡ 

IBOTH ARE 

PIN VIEWS¡ 

Q602 GCS SG609 
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sometimes produces a defect that 
will not show up in a resistance or 
other static test. Therefore, re- 
place Q603 if there is a possibility 
of a dynamic defect. 

When replacing Q603 or Q510, 
always use only Sony's SG613 
replacement part. I have tried at 
least three different universal 
replacements, and each failed im- 
mediately or within a few weeks. 
There is a secret the universal 
manufacturers haven't learned 
yet - probably careful selection 
based on exactly standards (which 
might explain the high price). 

On the other hand, there is no 
need to accept the rumor that all 
replacement components must be 
Sony originals. I have used ECG 
replacements for almost all other 
semiconductors on the PR and VII 
boards with no adverse results. 
One other part should be replaced 
by a Sony original: the Q509 
(2SC1475) horizontal -driver tran- 
sistor. Perhaps the reason is the 
critical waveshape of the collector 
signal it must generate. 

Inspect the board visually, 
especially R608 and R642. Push 
back the asbestos sleeve to allow 
an examination. If either shows 
signs of being overheated, replace 
it, using flameproof resistors. 

Install and resolder Q603. Then 
check resistance with positive lead 
to the Q603 cathode and negative 
lead to ground. A reading of 20KSI 
or higher is satisfactory. If a lower 
reading is obtained, check the 
reason and correct it. At PR -board 
pin 16 (+ 17.5V source), the 
resistance should be 20052 or 
higher. 

Q602 can be tested in -circuit on 
the ohmmeter's RX1 range. Either 
polarity of test leads between 
cathode and anode should read in- 
finity. Also check Q608, Q609 and 
Q610 on the RX1 range. If any 
readings seem out of line, discon- 
nect the associated components 
and recheck them separately. 

Dynamic operation 
After all obvious problems on 

the PR board have been repaired, 
it is time to start powered dynamic 
operation. Connect an external 4A 
circuit breaker across the open 
F602. Connect a 22052 150W wire - 

wound resistor from PR board pin 
18 to ground. Insert 15,750Hz 
square waves 5VPP from a gener- 
ator at pin 17 and ground. Monitor 
the dc voltage at pin 18 with a dc 
voltmeter. Connect the ac am- 
meter in series with the variable - 
voltage transformer and the isola- 
tion transformer (as shown in 
Figure 2), turn the variable 
transformer to OV and plug the set 
into it. 

While carefully watching the ac - 
input current and the dc voltage 
reading at pin 18, begin advancing 
the transformer voltage. An initial 
surge of up to about 2Aac is per- 
missible, but when the receiver 
line voltage reaches 90Vac, the ac 
ammeter should show less than lA 
(load of the 220&1 dummy load). 
Also at 9OVac input, the pin 18 
+ 130V source voltage should read 
+ 130V. Slight adjustments of 
VR601 should produce + 130V 
somewhere near midrange of rota- 
tion. Further increases of ac 
voltage up to 130V should not 
change the + 130V reading. 

After everything checks as in- 
tended, operate the PR board for 
about 10 minutes to show any 
heat -related problems or any com- 
ponents that are running too hot. 
If any problems show up, they 
must be repaired and time tested 
before you go to the next step. 
Disconnect the variable -voltage 
transformer and all temporary 
connections. 

Checking the sweep board 
Remove GCS Q510 from the 

vertical -horizontal (VH) board and 
check it (Figure 3). If there is any 
doubt about its condition, remem 
ber substitution is the only certain 
solution. Test horizontal -driver 
transistors Q508 and Q509. Check 
the D517 damper diode. It should 
read infinity on the highest 
resistance range. Any resistance 
reading indicates unacceptable 
leakage, and the damper should be 
replaced. Check + 17.5V -source 
D514, and verify continuity from 
the D514 cathode to pin 16 on the 
VH board. Incidentally, the gray 
wire formerly at pin 16 and the 
brown wire previously removed 
from pin 18 on the PR board both 
remain disconnected. 

60MHz or 

100MHz scope? 

Look at all the 
features of 

B&K-PRECISION's 
60MHz 3 -trace model! 

"eir - e 

Model 1560 $1150 

With most of the features you 
would expect to find on 100MHz 
scopes, the Model 1560 is the 
ideal scope for situations where 
a 100MHz unit is not essential. 

Check these features: 

1 mV/div sensitivity 

Signal delay line 

Video sync separators 

X -Y operation Z axis input 

16 kV accelerating voltage 

X10 sweep magnification 

Delayed sweep/dual time base 

Single sweep Auto focus 

V mode - displays two signals 
unrelated in frequency 

Sum & difference capability 

Channel 1 output 

Includes probes 

For $950, the 40MHz, Model 
1540 has all the same features, 
except it is dual trace with 12kV 
accelerating voltage. 

In stock for immediate delivery 
from your B&K-PRECISION 
Distributor. 

iji(PRfCISION 
DYNASCAN 
CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635.312/889-9087 

InternatIonal Sales. 6460 W Cortland St.. Chicago, IL 60635 
Canadian Sales. Atlas Electron,cs. Ontar,o 

South and Central American Sales. 
Empire Eaoorters. Plainr,ew, NY 11603 
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With your ohmmeter, check for 
shorts at the cathodes of D515, 
D516 and D510. When the meter 
positive lead is connected to the 
Q510 anode, check the resistance 
to ground. Less than 20ko is 
reason for suspicion. Carefully in- 
spect the VH board for loose con- 
nections or burned resistors. 

After the VH board passes these 
tests, it is ready for controlled 
operation with power. 

Dynamic operation 
Adjust the 18V external power 

supply to zero and connect it in 
series with the do ammeter and the 
gray wire that is hanging loose 

Figure 4. (A) This is the desired 80VPP 
waveform at the Q509 collector. (B) 
The 0510 anode waveform is conven- 
tional, although the amplitude will be 
small when operating temporarily 
from the + 18V test supply. (C) 
"Glitches" between the normal 
flyback pulses indicate serious 
overloads. A shorted D516 causes the 
glitch to have this appearance. 

near pin 16 of the PR board. Con 
nett the scope probe to the Q509 
collector. Watch the current as 
you advance the dc voltage to 
+ 18V. Current of more than 
400mA indicates trouble. 

If the current is moderate at the 
test + 18V, compare the Q509 col- 
lector waveform and amplitude 
with Figure 4A. The amplitude 
must be 80VPP and the waveform 
as shown. If not, make repairs. 
Substitute Q509 first (remember 
to use a genuine Sony transistor). 
Try a new Q508 if Q509 does not 
help. The T502 driver transformer 
seldom fails, but it or something in 
the output circuit might cause the 
incorrect waveform. IC501 might 
be at fault, but that is not likely. 

Up until now, Q510 has had no 
anode dc voltage. After the proper 

driving waveform is obtained, 
jumper the brown wire (hanging 
loose near PR pin 18) to the same 
external + 18V supply that already 
is connected to the gray wire for- 
merly at PR pin 16. (Remember 
both wires remain disconnected 
from the PR board.) Q510 now is 
operating with only + 18V of sup- 
ply voltage. The Q510 anode wave- 
form should be correct as shown in 
Figure 4B. If the waveform is 
distorted, the problem must be in 
Q510 itself or in the output circuit, 
for the performance was good up 
to the Q510 gate. 

Many defects that cause an ex- 
cessive load on the horizontal - 
output transformer (flyback) add 
extra distorted pulses between the 
normal flyback pulses (Figure 4). 
However, some problems do not 
produce these distortions at low 
B+ voltages. 

If the output pulse waveforms 
looks healthy, and nothing oper- 
ates too warm, disconnect all the 
test equipment and prepare for a 
test with both boards connected. 

Cautious powered tests 
At the PR power -supply board, 

reconnect the gray wire to pin 16, 
and reconnect the brown wire to 
pin 18. Using the ac ammeter, con- 
nect the variable -voltage trans- 
former to the receiver but start 
with OV. Position the scope probe 
near the Q510 case so the expected 
800VPP pulses can be viewed 
without risk to the scope or the 
GCS. 

Advance the line voltage and 
watch for any glitches to appear 
between the pulses on the wave- 
form. If none appear, stop at 
90Vac and allow it to operate for a 
minute or so. When all is well, a 
normal picture will be obtained. 

If glitches appear at the Q510 
anode, remove the ac power quick- 
ly and troubleshoot the cause 
before continuing. Common fail- 
ures occur in D514, D510 and 
D517. Occasionally, leakage might 
be found in C755 which feeds 
horizontal power to the high - 
voltage transformer T801. Or the 
DC801 HV multiplier might be 
defective. Check L752 for damage 
or for burned windings. 

After all repairs and ad- 
justments have been made, and 
the output waveforms are correct, 
operate the receiver with 90Vac 
for about 10 minutes. Observe 
everything about the receiver dur- 
ing this heat run. 

After the heat run has been suc- 
cessful, remove the test equip- 
ment, solder in a new 4A fuse, ap- 
ply normal line voltage and oper- 
ate the receiver for about two 
hours. After all these precautions, 
there is little possibility of a 
callback. 

Comments 
One peculiarity of the pulse - 

width regulator should be em- 
phasized. If horizontal pulses to 
the PWM circuit are lost while 
GCS Q603 is not conducting, the 
regulator probably will merely 
stop operations, and the + 130V 
source will go to zero. On the other 
hand, if the pulses stop while Q603 
is conducting, there is no provision 
for turning off Q603. Therefore, 
Q603 remains a virtual short cir- 
cuit, and the + 130V source rapidly 
equals the line -rectified doubler 
voltage. 

Of course, many components (as 
described before) immediately are 
ruined, the 4A fuse blows and all 
receiver operations cease. Essen- 
tially the same sequence happens 
when Q603 shorts. This action re- 
sembles that of a crow -bar circuit 
used to protect a power supply 
from overload by applying a short 
circuit across the load and tripping 
the breaker. Perhaps this is the 
one shortcoming of an otherwise 
excellent circuit that was included 
in Sony receivers only a short 
time. 

Because of this peculiarity of the 
GCS pulse -width -modulator regul- 
ator, the recommended sequence 
of static and powered tests should 
be followed carefully. If the 
instructions are followed, few ad- 
ditional components should be 
ruined during troubleshooting of 
KV1722 Sony color receivers. The 
testing sequence also should vir- 
tually eliminate the call-backs 
where the same trail of previously 
installed components are found to 
be defective again. 
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Start-up and shut -down circuitry 
In addition to the dc -voltage 

previously described in Trou- 
bleshooting Sony KV1722 and a vol- 
tage regulator circuit, the Sony 
KV1722 power -supply PR board 
(Figure 1) also contains the start-up 
voltage supply and a simple type of 
shut -down circuit. Components are 
shown for all sections except two: 
the chopper -drive transistor stages; 
and the two pulse -width -modulator 
transistor stages. Repairs are 
seldom needed for those two areas, 
so no details are provided except in- 
put signals, output signals and 8+. 
As shown in Figure 2, the horizontal - 
output transistor is powered by the 
regulated + 130V supply, while the 
oscillator and horizontal -driver 
stages receive power from voltage 
produced by rectification of horizon- 
tal power. Therefore, a start-up cir- 
cuit must temporarily provide sup- 
ply voltages to the oscillator and 
driver stages each time the receiver 
power is switched on. 

When the doubler output begins 
to climb toward +320V, capacitor 
C605 charges, producing a pulse of 
charging current that is sufficient 
for the chopper -drive transistors 
Q605 and Q604 to produce a pulse 
that keys Q603 into brief conduction 
that places some voltage on the 
+ 130V source (for the horizontal - 

output GCS). This same pulse of cur- 
rent is applied to the +17.5 source, 
but it is not strong enough to power 
the large load during start-up. That 
is the function of small GCS Q602 
and switching diode D605. But Q602 
must be turned on at the correct 
time, and that is the function of 
0601 switching transistor and zener 
diode D610. 

Positive voltage for the 0602 GCS 
gate is available through R605, R606 
and R609 anytime the voltage dou- 
bler has +320V, except when Q601 
grounds the Q602 gate. The D610 
zener cathode receives voltage from 
the +17.5V source has insufficient 
voltage to pass through the 12V 
zener. Therefore, at the beginning of 
start-up, the base of 0601 has zero 
dc volts, and GCS 0602 has positive 
gate bias. Power therefore flows 
through R608, 0602, D605 (now for- 
ward biased) and to the + 17.5V 
source (CircuiTrace 3). 

The partial voltage on the 17.5V 
source allows the horizontal oscil- 
lator and driver stages to operate. 
As previously explained, output 
GCS Q510 has some anode dc pos- 
itive voltage, so the horizontal - 
deflection system begins to operate 
weakly. As the 0603 switching 
regulator begins to operate, the 
voltage of the + 130V supply begins 

to rise. When the voltage exceeds 
that at the Q602 anode, D604 is for- 
ward biased and additional current 
is available through R642 to supply 
the heavier load during the latter 
part of start-up. 

In a series of small steps, the 
sweep becomes stronger until the 
+17.5V source is supplied only by 
diode D514 which rectifies power 
from the T501 flyback, as shown in 
Figure 2. The deflection system now 
is operating at 100 percent power, 
and it is time the start-up system 
should be disconnected. Zener 
diode D610 has sufficient cathode 
voltage that it conducts, supplying 
forward bias to the Q601 base. Q601 
now conducts, and its C/E path 
grounds the Q602 gate bias at the 
junction of R606 and R609. Without 
positive gate voltage, 0602 GCS 
ceases to conduct, and in turn D605 
is reverse biased so it becomes an 
open circuit, disconnecting the 
+ 17.5V source from 0602. At the 
Q602 anode, the dc voltage rises to 
+320V which reverse biases D604 
so it becomes an open circuit, thus 
disconnecting R642, which other- 
wise would connect the +320V and 
+ 130V levels. Start-up now is com- 
pleted, the voltages should be as 
shown on the schematic, and all de- 
flection -rectified supplies should be 
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operating correctly. Start-up can be 
repeated anytime C605 has been 
completely discharged before the 
receiver is switched on. 

Regulation 
Regulation of the + 130V supply 

should begin just before the supply 
voltages stabilize following start-up. 
Remember that regulation is ac- 
complished by the integration of dc 
pulses. Specifically, the pulse -width 
modulator (PWM) and chopper -drive 
circuits produce variable -width 
pulses that determine when during 
each horizontal cycle the Q603 gate - 
controlled switch (GCS) feeds 
through L601 to C621, where it is 
smoothed to the average voltage 
determined by the pulse's duty 
cycles. 

If 0603 conducts continuously (ig- 
noring the damage that would re- 
sult), the duty cycle is 100' percent 
with the same voltage at regulator 
input and output. If the duty cycle is 
33 percent, the filtered regulator 
output will be approximately 105V. 
When the line voltage goes down or 
the load on the + 130V regulated 
supply increases, the output voltage 
would decrease. However, the cir- 
cuit lengthens the time during each 
horizontal cycle whe Q603 passes 
power to the + 130V source, and this 
restores the correct voltage. Con- 
versely, if the line voltage goes up or 
the load current decreases, the 
PWM and chopper circuits shorten 
the time during each horizontal cy- 
cle that 0603 passes power to the 
+130V source. Thus, excellent 
voltage regulation is produced. 

Error -amplifier 0608 continuously 
monitors the + 130V source through 
several resistors (not all are shown 
here) and the VR601 control. The 
Q608 varying collector voltage is ap- 
plied to the PWM circuit as one step 
of the regulation. Notice both 0608 
and Q609 are PNP types. Base and 
emitter of shut -down detecter Q609 
parallel emitter and base of 0608, 
so they are controlled by VR601 ad- 
justments and voltages. But notice 
that the Q608 base is connected to 
the Q609 emitter, and the Q608 emit- 
ter is connected to the Q609 base. 
Thus, one transistor forward bias is 
increased and the other decreased 
by each voltage change. 

In normal operation, Q608 has a 

moderate negative forward bias and 
a moderate CIE current, while 0609 
is reverse biased and without collec- 
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tor current. If the +130V supply 
voltage increases significantly, the 
decreased Q608 current attempts 
(through narrowed pulse width) to 
correct the increase. But when that 
correction is not possible (perhaps 
0603 is leaky), Q609 is forward 
biased by a more positive emitter 
voltage, causing a positive collector 
voltage which is applied to the 0610 
base, and the Q610 CIE resistance 
becomes very low, shorting to 
ground the horizontal pulses that 
are essential for PWM operation 
and for horizontal drive (Figure 2). Of 
course, loss of pulses for the hori- 
zontal -driver base stops the sweep 
instantly (shut -down). 

When Q603 is leaking heavily, a 
series of component failures is pro- 
duced, as explained in the text. 

TO CRT FOCUS 

C2261. 
10µF 

D510 NI 
900V I BOOST 

C534 

00687_ N4 

©17 5V 

SOURCE 

a11 2V 

SOURCE 
C537 
4 7µFr 

REG 

#5 

O+18V SOURCE 

+12V 
SOURCE 

10 

BIO 

0001 f+ 200V 

SOURCE 

25 RV 

25 RV 

When 0603 is not leaking or 
shorted, loss of pulses to the PWM 
circuit stops Q603's conduction of 
variable -width pulses, and this 
either eliminates the + 130V source 
or increases it to the doubler's dc 
voltage, depending on the state of 
Q603's conduction at the time the 
pulses were lost. 

Finally, remember this about 
start-up: Start-up cannot occur 
unless C605 has been discharged 
first. But turning off the receiver for 
several minutes allows C605 to dis- 
charge, and this permits an attempt 
at start-up when power is applied 
next time. If the cause of the ex- 
cessive regulator -output voltage 
was temporary, or has been re- 
paired, the next start-up should be 
successful. an, 
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AUDIO 
Positive thinking about negative feedback .Jan 
Tools & test equipment for audio servicing Oct. 
Toward better TV sound Mar 

40 
54 
58 

CIRCUIT PROJECTS 
Build this alarm troubleshooter Feb 54 

Build these electronic car accessories Apr 56 

Build this digitally controlled precision 
timer Nov 8 

Build this simple DMM temperature probe May 28 

Build this speaker protector circuit Oct 20 
Voltage regulators for circuit projects Jun 12 

266 Ready to build power supply circuits ...Jul 50 

NETWORK TELEPHONY 
Operation and servicing of cordless 

telephones, part 1 Nov 18 

Operation and servicing of cordless 
telephones, part 2 Dec 50 

Telephones, changes on the horizon Jan 22 
What's inside your telephone? Feb 20 

TECHNICIANS .. . 

Get serious 
about your profession! 

GET CERTIFIED! 

Now you can order the "Study Guide for the Associate 
Level CET Test" from the International Society of 
Certified Electronics Technicians. It includes material 
covering the most often missed questions on the 
Associate CET Exam. 81/2" x 11", paperback, 96 
pages. 

Send check to ISCET, 2708 W. Berry 
Ft. Worth, Texas 76109 

Name 

Address 

City 

State 

CERTIFIED 

P 

Copies @ $5.00 ea. 

Zip 
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REPORTS FROM THE TEST LAB 
Fluke 70 series DMM Feb 39 
Sencore VA62 Analyzer Aug 12 

Satellite Technology 
An introduction to satellite TV receiving 

systems Jul 12 

Clearing up a snowy TVRO picture Nov 54 
Satellite receiving stations Apr 46 
TVRO waveguide & LNA Aug 50 

SERVICING METHODS 
Avoiding electrostatic -discharge damage . . Apr 20 
Chemicals in electronics Feb 26 
Desoldering today's circuit components Oct 26 
Fighting intermittents Mar 10 

How to troubleshoot VCR servos Jan 12 

Interpreting waveforms, part 2 May 50 
Interpreting waveforms, part 3 Jun 49 
Know your oscilloscope May 40 
RCA VCR upper cylinder replacement Dec 42 
Servicing GE's A/B chassis May 20 
Servicing Intellivision video games Jun 18 
Servicing K -Mart color TV Feb 14 

Servicing K -Mart 13 -inch color TV Dec 10 

Servicing the NAP 63 chassis Aug 37 
Ten dogs in TV repair Sep 12 
Testing diodes Feb 84, May 39 
Troubleshooting Op -Amp circuits Jan 46 

CA28 UNIVERSAL PICTURE TUBE ADAPTER 
NOW YOU CAN USE YOUR CRT/RESTORER/ 

REJUVENATOR/CLEANER ON ANY COLOR CRT 
YOU DO NOT NEED TO BUY A NEW CRT TESTER 

SAVE HUNDREDS OF DOLLARS 
THIS IS THE ONLY ADAPTER YOU WILL NEED" 
-USE ON NEW IN -LINE & ONE -GUN TUBES- 

If your tester is the CLEANER/RESTORER type or the REJUVENATE type, you can 

use the function on your present machine or any Color Tube listed from a 9" to a 

27", including foreign types. Checks Quintrex, Japanese Miniature Base, Japanese 
In -Line, Sylvania, and GE 90 Degree lnline, New Sony Trinitron, Zenith Special In - 

line, European 110 degree in -line, Sylvania 100 degree Color Tri -Potential, RCA 90 
degree In -line, 110 degree Color, 90 degree Button Base, Large Trinitron, Small 
Trinitron. 

DANDY OAP>@'- 
In order to test the tubes presently on the market. 
you need 60 different sockets. At $15 a socket, 
that will cost you $900 for sockets alone. 

That's a lot of money, and it still doesn't prepare 
you for all the new CRTs to be announced next 
week, next month and next year. But, what can 
you do? 

Well, you can continue paying $100, $200, and 
$300 a year for new sockets, and still never be 
totally prepared. Or, you can make a one time in- 
vestment and be able to test every color CRT, now 
and in the future. 

We will have over 9000 CRTs to test in five 
years. 

CHECKS OVER 2200 COLOR TYPES' 
'REPLACES OVER 60 ADAPTERS' 

B&K, BELTRON, SENCORE, REND, 
EICO, CONAR, HICKOK, HEATHKIT, 

RCA, ALL OTHERS 

Call Toll Free 
1-800-331-9658 

A MUST FOR THE TV TECHNICIAN 
CALL US OR WRITE 

COD. Send Check or Money Order. CA -28 Kit $61.95, 
add $2.00 shipping and handling. Visa 8 Mastercard 

accepted. U.S. Currency only. 
DANDY MANUFACTURING CO. 

2323 Gibson, Muskogee, Oklahoma 74403 
918-682-4286 

Send material about ISCET 
and becoming certified. 
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Troubleshooting with a signal level meter .. Mar 
Typical problems with RCA CTC 97 chassis Nov 
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How to troubleshoot VCR servos Jan 
RCA VCR upper cylinder replacement Dec 
VCR basics Feb 
VCR basics: VHS servo operation Oct 
VHS basics Mar 
VHS basic recording and playing Jun 

MISCELLANEOUS 
A source of computer servicing 

information....See also Jun 11 Jun 
An introduction to digital logic gates Mar 
Caring for your phonograph records Jul 
Characteristics of resistors Jul 
Inside a microcomputer, part 1 Apr 
Inside a microcomputer, part 2 May 
Low power microwave generators, part 1 ... Jul 
Low power microwave generators, part 2 . . Sep 
Pi: More about Pi in electronic equations Jan 
Pi: Continuing the discussion of Pi Mar 
RCA CTC 131/132 color TV chassis: 

Overview Oct 10 
Test your electronic knowledge....Jan 8, 

Feb 12, Mar 8, Apr 52, May 6, Jun 16, 
Jul 28, Aug 28, Oct 52, Nov 58, Dec 57 

Using linear ICs, part 2 Jan 46 
What do you know about 

components'? Jun 24, Aug 24, Sep 46, Oct 38 
What do you know about components? Neons, 

lasers, LEDs Nov 38 
What do you know about components? Special- 

purpose diodes Dec 38 

Titles of Articles Month Page 

Digital Audio Technology...by Sony 
26 Corporation Mar 
44 Handbook Of Electronic Safety Procedures...by 

Edward Lacy Mar 
How To Maintain And Service Small 

Computers...by John Stephenson May 
Installing Your Own Telephone...by Radio 

Shack Feb 
Linear IC/OP-Amp Handbook...by Joseph 

Carr 

12 
42 
46 
42 
20 
41 

TECHNOLOGY 
A picture is worth a thousands bytes. Graphics 

plotter by Hewlett-Packard Mar 
Computer hookup enhance operation of 

scanner radio Jun 6 
Cooking on cool surfaces. Induction cooking 

by AEG-Telefunken Aug 
Home robot walks, talks and computes by 
Hubotics Oct 
How small can circuits get? COMOS static 

RAM by Toshiba Jun 
Liquid crystal displays get larger. Technical 

Tube Division of AEG-Telefunken Apr 6 
Logic analyzer & oscilloscope by Pocket 

Technologies Feb 
New PCs may be on steel, plastics, glass 

or paper by General Electric Sep 

60 
46 
38 
46 
10 
10 
20 
50 
52 
44 

BOOK REVIEWS 
All about Telephones...by Van Waterford . . Feb 
Complete Guide To Satellite TV...by KLM 

Electronics Oct 
Crash Course In Digital Technology...by Louis 

Frenzel Feb 
Crash Course In Microcomputers...by Louis 

Frenzel Apr 

61 

61 

58 

59 

Apr 53 
New Ways To Use Test Meters...by Robert 

Middleton Feb 59 
Radio Amateur 1984 Handbook...by ARRL May 58 
Satellite Communications...by Stan 

Prentiss May 58 
Semiconductor Device Technology...by 

Malcolm Goodge Mar 61 
Television Theory And Servicing...by Charles 

Buscombe May 58 
Video Cameras: Theory and Servicing...by 

Gerald McGinty Oct 61 
Video Handbook...by RCA Apr 62 

SYMCURE 
GENERAL ELECTRIC 
EC or EM...erratic or no color on some cable/ 

translator channels Apr 24 
EC or EM...intermittent loss of color or 

sync Apr 24 
EC or EM...magenta, cyan or greenish -yellow 

raster Apr 24 
EC or EM...no raster, HV with audio 

normal Apr 24 
YC 2...intermittent loss of height Apr 24 

MAGNAVOX 
T 809...incorrect horizontal frequency Feb 10 
T 809...no sound or picture Feb 10 
T 809...picture is almost black Feb 10 
T 809...picture is too dark Feb 10 

6 13C2...half height, picture is white with 
retrace lines Feb 10 

NAP 
6 E 32-4...no sound, no picture Sep 24 

E 32-4...no sound, no picture, with "tic - 
08 tic" Sep 24 

E 32-4...no sound, no 20V at IC 102, pin 14 Sep 24 
8 E 32-4...no video, snowy picture, erratic 

horizontal locking Sep 24 

QUASAR 
6 TS 958...intermittent shutdown Jun 37 

6 RCA 
CTC 53...parasitic oscillation on channel 

change Jun 37 
CTC 60...height changes with changes in 

brightness or contrast Jun 37 
59 CTC 62...picture lights up slowly Jun 37 

CTC 63...insufficient height Jun 37 
61 CTC 101C...no brightness, HV is normal Jun 37 

59 SONY 
KV 1711/SCC-63A, black cloud in 

53 picture May 38 
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TROUBLESHOOTING TIPS 
GENERAL ELECTRIC 
10 JA...erratic loss of sound and picture ...Jun 
19 XA...partial raster Jul 

39 
18 

MAGNAVOX 
T991...audio ok without raster Jun 38 

PHILCO/SYLVANIA 
D 16, 18, 19...green bar Aug 
D 16-2...poor height & linearity Jun 
E 31.. multiple triggering then shut down May 

RCA 
CTC 35A...insufficient brightness Jan 
CTC 38X...no power Jan 
CTC 68...resistor burning, no HV Sep 
CTC 85...height variations Jul 
CTC 97...distortion and low sound volume .. Jan 

54 
40 
38 

38 
38 
62 
18 
38 

SEARS 
564.42220702...no raster or blank raster 

w/o picture Jun 38 

SONY 
KV 1711/SCC-63A...black cloud in picture .. May 38 

WARDS 
GGY-12913A...multiple triggering then shut 

down May 38 

ZENITH 
SN 1323W4...receiver shuts itself off Aug 54 

Symcures Wanted 
Electronic Servicing and Technology 
needs a broader variety of television Symcures. 
Especially needed are reports of Quasar, 
General Electric, Sylvania (or Philco), Sony Sears 
and Magnavox. 

Symcures are, by definition, solutions to 
problems that have been encountered during the 
repair of more than one television set of the 
same make and model, and that may reasonably be 
expected to be a source of recurrent failure. 

Please give the brand, model number, 
Photofact number, a brief description of the 
symptoms, a rough hand -drawn schematic of the 
area containing the defect, and a short 
description of the cure (including whether the 
defective component was open, leaky, shorted or 
intermittent). 

ES&T editors will adapt the material to the 
Symcure format and have Photofact-style 
schematics prepared. 

Send seven Symcures each time. Only six will 
be published, but the extra gives the editor a 

spare for one already printed in the past (or 
otherwise not suitable to the format). $30 will be 
paid for each page of six actually published 
(remember to include full name and address). 

Send to: Symcure Department 
Electronic Servicing and Technology 
P.O. Box 12901 
Overland Park, Kansas 66212 

Titles of Articles 

PROFAX 
GENERAL ELECTRIC 

No. Month 

AB/AC chassis 2051...Nov84 
AF/C chassis 2037...Mar 84 
EC/K chassis 2044...Jul 84 
GL/X chassis 2038...Apr 84 
XE b/w chassis 2049...Sep 84 
XK b/w chassis 2039...Apr 84 
XJ b/w chassis 2042...Jun 84 

HITACHI 

NP81 X chassis 2054...Dec84 

NAP 
BD 3911 SLO1 b/w chassis 2052... Nov 84 
E 32 chassis 2040...Apr 84 
E 32-58,59 chassis 2043...Jun 84 
E 34 chassis 2034...Jan 84 
K 10 chassis 2045...J u 184 
E 53-45,46,47,48 chassis 2048.. Sep 84 
RD 425S1 & RXC 192SL chassis 2047... Aug 84 
19 C 2 chassis 2035...Feb 84 

RCA 
CTC 111 series 2041...May84 
CTC 123 series 2046 ..Aug 84 
CTC 131/132 series 2050...Oct 84 
KCS b/w AM/FM/CLOCK 2053... Dec 84 
KCS 206 b/w 2033...Jan 84 
KCS 213 b/w 2036... Feb 84 

You're Always a Winner... 
More Technicians Choose 
UTR Modules 

um Electronics 
Division Of: WORKMAN ELECTRONIC PRODUCTS, INC. 

575 University Ave. S.W. Atlanta, Ga. 30310 Ph: 404 753-5311 
Subsidiary of IPM Technology, Inc. 

Listed on the American Stock Exchange 
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Test 
your electronic 

knowledge 
By Sam Wilson 

1. The first four bands on a cer- 
tain resistor are colored RED, 
RED, RED, RED. By an accurate 
bridge measurement, the resis- 
tance of the resistor is found to be 
2.7K. Which of the following 
statements is correct? 
(A) The resistance is out of 
tolerance. 
(B) The resistance is in tolerance. 

2. The inductance of an air -core 
solenoid does not depend upon: 
(A) its shape. 
(B) the number of turns. 
(C) the coil current. 
(D) the distance between the turns. 

3. Select the correct statement,. 
(A) Electrolytic capacitors might 
have a Faraday shield, but power 
transformers do not. 
(B) A power transformer might 
have a Faraday shield, but elec- 
trolytic capacitors do not. 
(C) A Faraday shield is likely to be 
found in electrolytic capacitors 
and power transformers. 
(D) None of the above statements 
is correct. 

4. The isolation resistance of an 
optical coupler would be better ex- 
pressed in: 
(A) terraohms. 
(B) picoohms. 

5. There are a few shorted turns 
in the primary of an isolation 
transformer. This will cause the 
secondary voltage to be: 
(A) slightly higher than expected. 
(B) slightly lower than expected. 

6. A certain TTL logic circuit is 
intermittent. By raising the power 

R2 

SK 

R3 

5K 

B 
y 

1 LA L__ 

supply voltage from 5V to 10V you 
can: 
(A) locate the intermittent IC 
because it will be hotter than the 
others. 
(B) sometimes eliminate the inter- 
mittent by causing a higher cur- 
rent to flow through it. 
(C) find the intermittent by turn- 
ing off the lights and looking for 
an arc. 

(D) eliminate the intermittent by 
destroying all of the TTL in- 
tegrated circuits. 

7. In the circuit of Figure A, the 
resistance is accurately measured 
between A and B and found to be 
15k(2. You would: 
(A) consider this circuit to be OK. 
(B) suspect that R1 is out of 
tolerance. 
(C) suspect that one of the parallel 
resistors is bad. 

8. The reciprocal of reactance is: 
(A) conductance. 
(B) measured in Darafs. 
(C) both (A) and (B) are correct. 
(D) neither (A) nor (B) is correct. 

9. Figure B shows the dual -trace 
oscilloscope display of two pulse 
signals taken at two different 
points in a system. You know for 
certain that signal y is 360 degrees 
behind signal x. Which of the 
following is correct? 
(A) The display is wrong. Most 
likely the scope is not properly syn- 
chronized. 
(B) It wouldn't make any dif- 
ference in the circuit because the 
rise times occur at the same in- 
stant. 
(C) The display is correct as 
shown. However, you should use 
some other technique to determine 
if the phase is correct. 
10. Regarding the transistor cir- 
cuit of Figure C: 
(A) it is an example of a common 
emitter amplifier. 
(B) the amplifier is being operated 
Class B. 
(C) the amplifier is being operated 
Class C. 
(D) it won't work. 
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Answers to quiz 

1. (A) The tolerance band is 
red, so it is a resistor with a ± 2 
percent tolerance. The highest 
value it could have and still be 
within tolerance is 2.244K, so it 
is out of tolerance. 

2. (C) The coil current might 
influence the inductance if the 
coil was wound on an iron core. 
Excessive current would 
saturate the iron and thereby 
limit the inductance. 

3. (B) The electrostatic (Fara- 
day) shield is used to prevent 
capacitive coupling between the 
windings. 

4. (A) 

5. (A) The reduced number of 
turns in the primary causes it to 
act like a step-up transformer. 
If more than a few turns are 
shorted, the inductance (and in- 
ductive reactance) will be 
decreased. That, in turn, will 
cause excessive heating due to 
the increased primary current. 

6. (D) This test procedure 
would be ridiculous. 

7. (C) It is likely that one of the 
parallel resistors is open. If you 
short across the parallel branch 
and the resistance goes to 10K, 
you will know the problem is in 
the parallel branch. 

8. (D) The reciprocal of reac- 
tance is susceptance. Conduc- 
tance is the reciprocal of 
resistance. The reciprocal of 
capacity is called elastance and 
it is measured in darafs-which 
is farad spelled backwards. 

9. (C) Even though the pulses 
appear to be starting at the 
same time, they may be 360 
degrees apart. That means the y 
pulse is late. In some systems, 
that may prevent correct opera- 
tion. 

10. (D) The polarity of the sup- 
ply is wrong. If the polarity was 
reversed, then choice (A) would 
be correct. 

Business 
Opportunity 

It's plenty tough being 
an electronics sales and 
service dealer these days. 

That's why we're working so hard 
to make it easier for you to operate 
a cost-effective business. 

NESDA offers business contacts, 
technical and management certifi- 
cation, substantial savings on bank - 
card and insurance rates - and 
that's just the beginning! 

NESDA members are kept informed about industry develop- 
ments and are offered the most comprehensive managerial and 
technical training programs available. Besides, NESDA is your 
representative at the national level - including your voice to 
manufacturers and the agencies of the federal government. 

Opportunity knocks . . 
National Electronics Sales 

Answer it! NESDA 
Service Dealers Association 

For more information .andan application, write to: 
NESDA, 2708 W. Berry St., Ft. Worth, TX 78109; Ph (817) 921-9061 

Name 

Bus. Name 

Address 

State Zip Phone 

Member of State , Local Assn. 

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

ELECTßOiiiC 
Serviog B TeUvnUgy 

Subscriber Services 
P. O. Box 12901 

Overland Park, KS 66212 

Name 
Address 
City 

State Zip 

OPTIMA ELECTRONICS 
TO ORDER CALL TOLL FREE 1-800.327-0224 

POPULAR VCR NUMBERS 
AN6300 $ 5.25 AN6344 $ 7.25 
AN6320 $ 3.25 AN6350 $ 7.95 

AN6330 $ 3.25 AN6361 $ 3.95 

AN6332 $ 6.95 AN6677 $ 5.95 
J AN6341 $ 4.25 AN6912 $ 2.25 

Call and ask for our current flyer, 

HORIZONTAL OUTPUTTRANSISTORS MONTHLY SPECIALS 
$2.50 ea. Min. 10, 
1 yr. Warranty 2SD900 Hitachi (Rep. ECG 89) 5 for $20.00 

D 1308K Sanyo D Sanyo Focus Div. (Z0064) $18.95 
2SD1341 P Sanyo 3AMP 1000P IV Rectifiers 100 for $15.00 

TRANSISTORS & I.C: s...MIN. 10, CAN MIX 
STEREO #'s 

2SC1116 ..$3.95 AN2140...$1.50 DM133 $5.95 
D 2SC1114 ..$3.75 AN245 ....$3.50 DA101 $5.75 
D MN8303...53.95 AN247 ....$2.95 D HA1388 $5.25 
D 2SC1124 ..$ .95 AN239 ....$4.95 D HA1396 $5.50 

2SD871 ...$4.25 AN313 ....$3.95 HA1398 $4.95 
CX101G . $10.50 AN7145 ...$3.50 D UPC1181 $1.00 

CX103 ...$10.50 AN5210 ...$6.50 UPC1182 $1.00 
CX143A ..$10.50 AN5310 ...$3.95 UPC1185H $3.50 
UPC1368H2$3.95 AN5320 ...$3.25 D 2SC2580 $2.95 
UPC1367C.$3.75 AN5435 ...$2.95 2SA1105 $2.95 
(Subs CX557A) 

GENERAL 
BSR Turntable Complete (cer. cart.) $39.95 
ADC-0LM30 Cart. & Needle Boxed (needle only $2.25) $4.75 
ADC Magnetic Cart. -Integra STXLMII Series $10.95 
F59A-59U Connector Crimp -on 300 for $30.00 
Beta Video Heads $53.20 
VHS Video Heads $45.60 
Panasonic Dual Antenna -Packaged (AT -19) min. 5 $2.99 
TV/Game Switch (#AB21) min. 10 $ .89 

Quantity Prices Available 
Letters of credit and all checks placed on deposit with Bank of Hallendale, 
FL. VISA & Master Charge accepted. Min. order $75. FOB Dania, FL. 

Catalog $3, refundable upon order. 
SEND CHECK OR MONEY ORDER TO: 

OPTIMA ELECTRONICS 
2022 Tigertail Blvd., Dania, FL 33004 

Phone (305) 920.3550 TOLL FREE: 1-800.327.0224 
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Automated disk alignment tool 
Quicklign 123 automated flexible 

disk drive alignment station, 
manufactured by Brian Instru- 
ments, Fullerton, CA, is designed 
for field or factory use with disk 
drives ranging from three to eight 
inches, including high-speed 
51/4 -inch drives. The automation 
level of the Quicklign 123 also pro- 
vides on-line audit with an optional 
local printer that documents all 
final adjustments. 

Six test procedures can be 
stored for operator call-up. Test 
sequence flexibility allows user to 
jump out of a test procedure and 
re-enter at a different point, per- 
form each test on a stand-alone 
basis independent of the linked 
procedure, and to step backward 
and forward through the proce- 
dure. 

Circle (75) on Reply Card 

Variable isolated ac 
power source 

VIZ Test Equipment, Phil- 
adelphia, PA, offers a new variable 
output isolated ac power source, 
model WP -30. The WP -30, with 
isolated ac output variable from 
OV to 150Vac, 60Hz, is designed to 
provide continuous OA to 5A out- 
put current to a maximum of 
650VA. The output curent can be 
set to the maximum output de- 
sired; beyond this point, a latching 
relay will open the circuit and re- 
duce output volts and amps to 
zero. Two parallel, three prong ac 
sockets are also provided, so the 
unit may be used for more than 
one load. 

This isolated voltage source is 
equipped with a power line leakage 
tester to measure ac leakage in 
electrical equipment. It has two 
31/2 -inch meters; one monitors out- 
put voltage and the other can dis- 
play output current or leakage. 
Accuracy is ± 2 percent. 

Circle (78) on Reply Card 

250MHz frequency counter 
An economically priced 250MHz 

frequency counter has been in- 
troduced by Global Specialties, 
New Haven, CT. MAX -250 pro- 
vides accuracy of 5PPM, making it 
suitable for laboratory calibration 
purposes and also for hobbyists, 
technicians and educational in- 
stitutions. 

MAX -250 has an 8 -digit, 7 - 
segment LED readout with a 
decimal indicating MHz position. 
Other features include 20mV to 
320mV sensitivity range, ± 1 - 

count accuracy, switchable 0.1 se- 
cond and 1.0 second gate times 
and switchable input frequency 
ranges of 5Hz to 100MHz and 
30MHz to 250MHz. MAX -250 
works in a variety of applications, 
including signal processing, mea- 
suring transmitter frequencies, 
measuring audio signals and 
time base calibration. 

Circle (77) on Reply Card 

Pocket-size multimeter 
Non -Linear Systems, Solano 

Beach, CA, announces the AP -105, 
a low-cost, 31/2 -digit (2000 counts) 
DMM. Features of the AP -105 in- 
clude ac and dc voltage measure- 
ment, dc current, conductance, 
resistance, NPN and PNP tran- 
sistor diode and battery test. A 
single rotary switch selects on -off 
power function and 23 different 
ranges. 
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The AP -105 measures 4.8"L x 
2.8"W x 0.9"H and weighs seven 
ounces. Automatic polarity an 
overload indication are included. 
The DMM is powered by a 9V bat- 
tery with a life of 300 hours and 
features a low power indicator. 

Circle (78) on Reply Card 

Large cable stripper 
Rush Wire Strippers, Syracuse, 

NY, announces the availability of 
model RW-1 large cable stripper 
for removing the insulation from 
the ends of wires and cables used 
in the electrical and electronics in- 
dustries. Model RW-1 is a com- 
pact, bench -mounted, hand -oper- 
ated device designed for wires and 
cables with diameters up to 0.625 
inches. 

Circle (79) on Reply Card 

Digital VOM 
Triplett Corporation, Bluffton, 

OH, introduces model 3560 hand- 
held, digital VOM. It features a 
200mA to 10A current range and 
2000 hour battery life. A 200 
resistance range and audible con- 
tinuity tone makes the 5 -function, 
29 -range suitable for in -field 
measurements on industrial, com- 
mercial, communications and con- 
sumer electronic equipment. 

Measuring 6.7" x 3.4" x 1.65", 
the VOM has a 31/2 digit, 1/2 -inch 
high LCD display. Autopolarity 
and overrange indication are pro- 
vided. Ranges include 0-1000Vdc 
in five ranges; 0-750Vac in five 
ranges; 0-10A ac/dc current in six 
ranges; 0-20M resistance in six 
ranges. Powered by a 9V battery, 
model 3560 offers lo-batt indica- 
tion and battery fuse access. 

Circle (81) on Reply Card 

Electronic chemical 
aerosol products 

Philips ECG introduces a com- 
prehensive line of electronic 
chemical aerosol products for com- 
mercial, industrial and high- 
technology applications. This line 
of products includes a variety of 
cleaning, lubricating, shielding 
and testing agents. Eighteen dif- 
ferent products are available in 
aerosol can sizes and three -bulk 
packages for larger applications. 

Circle (82) on Reply Card 
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Simpson Electric Company, 
Elgin, IL, offers its new test equip- 
ment catalog 5500 -TE. Organized 
into different product and sub- 
classes, all digital type in- 
struments are in one location, 
followed by analog test equipment 
which is separated by product 
class -general-purpose, sound 
level and environmental. The 
catalog features large 4 -color il- 
lustrations, complete engineering 
specifications and prices. 

Circle (121) on Reply Card 

A 12 -page, 4 -color brochure 
from BBC-Metrawatt/Goerz, 
Broomfield, CO, features their full 
line of digital and analog multi - 
meters. A complete description of 
each model's measurement cap- 
abilities and full specifications are 
included. BBC multimeters are 
available in bench/portable, com- 
pact hand-held and unique folding 
designs. BBC's line of multimeter 
accessories is also described in 
detail. This includes high voltage 
and RF probes, current trans- 
formers, temperature probes, cur- 
rent shunts and carrying cases. A 
compatibility chart shows which 
accessories are suited for each 
BBC multimeter. 

Circle (120) on Reply Card 

More than 7000 electron tube 
types are listed in a catalog issued 
by Unity Electronics, Elizabeth, 
NJ. Tube types listed include 
special-purpose industrial tubes, 
receiving tubes, transmitting 
tubes, magnetrons, klystrons, 
traveling wave tubes, ballasts and 
many other tube types. All receiv- 
ing tubes are shown with net pric- 
ing; all other tubes are indicated 
with list pricing. 

The catalog also contains four 
pages of ICs and solid-state 
devices available including digital 
ICs Schottky devices, diodes, tran- 
sistors, triacs, varactors, rec- 
tifiers, microprocessor com- 

ponents, voltage regulators and 
many other solid-state devices. 
Unity has included four pages of 
conversion charts allowing the 
user to substitute similar tube 
types when the exact tube number 
required is not available. The con- 
version charts include: U.S. ser- 
vice type to commercial, foreign 
numbers to U.S. numbers, Jedec 
number to manufacturer's number 
and manufacturer to manufac- 
turer. 

Circle (122) on Reply Card 

Precision Satellite Systems, 
Clearwater, FL, has a new catalog 
available for satellite dealers. The 
catalog features more than 400 
items with competitive prices and 
convenient fast shipping. 

Circle (123) on Reply Card 

Non -Linear Systems, Solano 
Beach, CA, introduces their 
88 -page product catalog for 
1984-85. It includes descriptions of 
the 58 basic instruments, which 
with variations make up the more 
than 2000 NLS products. The cat- 
alog features miniature portable 
test instruments, oscilloscopes, 
DMMs, frequency and tempera- 
ture meters, along with digital 
panel meters in three case styles: 
industrial, low profile and short 
depth. The functions of these 
meters include: ac and do voltage 
and current, ohms, line frequency, 
event counting, frequency, time in- 
terval, period and frequency ratio. 

Circle (124) on Reply Card 

Miller -Stephenson, Danbury, 
CT, offers specific techniques for 
solving 70 cleaning and main- 
tenance problems in a products ap- 
plications guide, based on the MS 
family of high -purity aerosol 
cleaners. The fold -out guide has 
been designed for workplace use, 
to be mounted on bulletin board or 
wall for immediate reference, or 
kept in desk or worktable drawer. 
Applications and recommenda- 
tions cover communications equip- 
ment, electronic components, 
printed circuits, semiconductors, 
glass products, instrument and 
metering devices, electrical and 
non -electrical machinery, med- 
ical/pharmaceutical apparatus, 

Continued on page 61 

PRB... 
OFFERS THE 
PROFITABLE 
SYSTEM FOR 
SELLING 
VIDEO 
RECORDER 
BELTS 

The PRO stock number 
describes the required 
belt. You just size the 
belt on our handy 
MEASURE -A -BELT 
gauge and you'll have 
all the info needed to 

I L l. 
find your belt. The PRB System is fast, easy and 
profitable! 
For details on our profitable belt system and 
the complete line of PRO electronic com- 
ponents just call toll free ... 

National In Wisconsin 
1.900.558-9572 1.800.242.9553 

Business Number TLX 
1.414.473.2151 4994411 PRB USA 
In Canada call collect: 1-613.225.5003 

1LNlrn 
PROJECTOR RECORDER BELT 

200 Clay Street, Whitewater, WI 53190 

Circle (20) on Reply Card 

ATTENTION 

TECHNICIANS 

* JOB OPENINGS 

* MONTHLY TECHNICAL 

TRAINING PROGRAM 

* BUSINESS MANAGEMENT 

TRAINING 

* LOW COST INSURANCE 

* CERTIFICATION 

* TECHNICAL SEMINARS 

All of this in a nonprofit 
international association 
for technicians 

FIND OUT MORE: \\ I \\ 
ETA 

1k3 

R.R. 3 Box 564 
Greencastle, IN 46135 
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Symptoms and cures compiled from field reports 
of recurring troubles 

Chassis-Sylvania D16 
PHOTOFACT -1178-3 

112 6LU8 

T300 + 282V 

VERT OUT 

OUTPUT r- 

+282 

R382 

VERT 

CENTERING 

TO 

R VERT \ YOKE 

B+ 
IN 

LEAKAGE 

TO CASE 

Symptom-Severe overload trips breaker, but filters and 
diodes are not shorted 
Cure-Disconnect R382 vertical -centering control and 
test for internal leakage to its case. Replace control, 
if shorted. 

1 i Chassis-Sylvania D16 
I PHOTOFACT-1178-3 

Chassis-Sylvania D-16-10 
PHOTOFACT-1325-2 

T400 
FLYBACK 

TO 

HORIZ 

YOKE 

T302 

SHORTED 

TURNS 

TO 

PINCUSHION 
l 

TO 

PINCUSHION 

Symptom - No HV and the 6LR6 runs red, although its 
drive is normal 
Cure- Disconnect the 1302 wire at T400 pin 2. If the HV 
returns, replace T302 pincushion -correction transformer 
(it has shorted turns). 

Chassis-Sylvania D16-10 
PHOTOFACT -1325-2 

R400 

SYNC 
1200 

82pF 

SC402 

C408 

150 
pF 

C402 470pF 

TO 

C412 
AFC IZ 

T 220pF 

SAWTEETH 

R410 

100K 

C410 15pF 

HORIZ 

SWEEP 

PULSES 

Symptom-Horizontal cannot be locked when receiver 
is cold 
Cure- Replace AFC diodes SC400 and SC402 as a test. 
Check R402, and replace it if the value has changed. 

3 

5 

HORIZ OUTPUT 

V4 6LR6 

-70V 

R442 

3 11 470 

+160V 

C433 
0.047 

LEAKY 

R444 T 82000 
= 3W 

CHANGED 
+282V VALUE 

Symptom - HV is too low, and the 6LR6 operates 
less warm 
Cure - Check C433 and R444, and replace both if C433 
is leaky and R444 has changed value from heat and 
overload. 

2 

Chassis-Sylvania D16-10 
PHOTOFACT -1325.2 

112 

6BL8 
HORIZ 

OSC 
C430 
0.0033 

R428 R434 
220K 

C429 

10µF 
R429 R440 
2200 = 33M 

+268 

R432 

200pF 

4 

+268V 
R436 R437 

100K 100K 

V4 61R8 
HORIZ 

59 
OUT , 

C434 
220K 

R446 

VDR 

FROM 

FLYBACK 

PIN 5 

\REPLACE 

Symptom-HV cannot be adjusted higher than 23kV; 
regulation is poor 
Cure-Check R429 and R428, and replace them if the 
values have changed from heat. Also, replace varistor 
R446 as a test. 

Chassis-Sylvania D16-10 
PHOTOFACT -1325.2 

Q210 

VIDEO 

OUTPUT 
VIDEO 

R256 
CONTRAST 

10000 

R254 
3300 

+205V 

e.., 
R264 / 1µF 

R257 
4700 

TO 

8200 TO BRIGHTNESS 
BRIGHTNESS RANGE 

CONTROL CONTROL 

L220 

R265 
R272 10K 

18í2 

TO CRT 

CATHODES 

+268V 

Symptom - Excessive brightness and extreme blooming 
Cure - Check video -output transistor 0210, and replace 
it if shorted. Also, check R265 and replace it if the value 
is out of tolerance. 

6 

ti 

L J 
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Continued from page 59 
metal cleaning, and plastic and 
rubber goods. Specific equipment 
is listed, along with problem areas, 
suggested remedy, and recom- 
mended aerosol product. 

Circle (125) on Reply Card 

Osborne/McGraw-Hill an- 
nounced the availability of their 
fall 1984 catalog featuring Help - 
ware, the accurate, easy -to -use 
microcomputer books. 

All Osborne/McGraw-Hill books, 
including 20 new titles are pic- 

tured in this 35 -page color bro- 
chure. The entire Helpware prod- 
uct line is described, and order in- 
formation is provided. General in- 
terest and enterment books, user 
guides to hardware, software, 
operating systems, programming 
languages, assembly languages, 
techincal reference titles, and 
ready -to -use program books are all 
featured in this catalog. 

Circle (126) on Reply Card 

Handbook for Electronics 
Engineering Technicians, by 
Milton Kaufman and Arthur H. 
Seidman; McGraw-Hill Book 
Company; $39 hardbound. 

Electrical engineering techni- 
cians will find this comprehensive 
handbook will not require an ex- 
tensive background in high-level 
engineering principles and tech- 
niques. It was written to meet the 
day-to-day needs of electronics 
technicians. This handbook covers 
topics in discrete circuits and 
analog and digital ICs from a prac- 
tical applications point -of -view. 
Each topic is illustrated with prac- 
tical, numerical worked -out ex- 
amples that can be applied to the 
reader's own particular problems. 

Twenty-four in-depth sections 
are arranged in the same format, 
breaking down each topic as 
follows: definition of terms and 
parameters; types and characteris- 
tics of components; analysis of the 
basic and special functions; de- 
tailed practical problems and 
clearly worked out solutions; clari- 
fying charts tables, nomographs 
and illustrations. 

Seven new chapters, each writ- 
ten by a recognized authority in 
the field, were added to update the 
readers with state-of-the-art 
theoretical and practical applica- 
tions. 
Published by McGraw-Hill Book Company, 
1221 Avenue of the Americas, New York, NY 
10020. 

The CET Study Guide, by Sam 
Wilson; Tab Books, Inc. $11.95 
paperback. 

For those of you interested in or 
planning to take the CET exam, 
this book will be a great help in 
your preparation. It reviews the 
information you will need to know 
for the exam - theory and practical 
workbench techniques dealing 
with TV, radio, VCR, stereo, 
microcomputer and other elec- 
tronics equipment. 

Arranged in sections, the study 
guide provides the latest tech- 
nology on antennas and trans- 
mission lines, digital circuits, 
linear circuits, test equipment and 
troubleshooting. There is a 
75 -question practice exam, with 
questions similar to those asked on 
the actual CET exam. Answers to 
every question in this book are also 
provided. Plus, the author gives 
tips on how to avoid careless mis- 
takes while taking the CET exam. 

As an ES&T reader, you are 
probably familiar with the monthly 
quizes Sam Wilson writes for the 
magazine. The questions in his 
study guide are similar to the ones 
he asked on his quizzes, but the 
book is a much more comprehen- 
sive study guide. Wilson is an ex- 
pert in his field, and possesses 20 
years of experience as an elec- 
tronics teacher and 15 years ex- 
perience as a technician and engi- 
neer. Currently, Wilson is the 
director of the International Socie- 
ty of Certified Electronic Techni- 
cians. 

Published by Tab Books, Blue Ridge Summit, 
PA 17214. 

Mew 

Video Recorder 
Maintenance 

Tentelometer° tape tension gauges and 
video cassette spindle height trouble 
shooting gauges. Solve tape eating, 
skew problems, and more. 

N 
E 

W 
N 

E 
W 

N 
E 

w 

NEWEST! Head (tip) protrusion and 
eccentricity gauge. Diagnose head wear 
life. Are your drop outs due to bad tape 
or worn heads? 
If you repair or maintain video recording 
equipment but aren't familiar with all the 
Tentel trouble -shooting, time saving 
products-call or write for details. We 
want to help! 

TENTEL (408) 379-1881 
1506 Dell Avenue 800 538 6894 (ex CA) 

Campbell CA 95008 TWX 910 590 8001 

Circle (21) on Reply Card 

SINCE 1950 

LEADING SPOKESMAN 

TRADE INFORMATION 
DISPENSER 

WATCHDOG 

NATESA SCOPE 

STANDARDS YARDSTICK 

CONSUMER RELATIONS 

PROBLEM SOLVER 

CONCISE PRACTICAL 
BUSINESS OPERATIONS 
MANUAL 

SERVICE CONTRACT 
MANUAL 

CUSTOMER PLEASING 
PROFIT PRODUCING 
ORDER FORMS 

PARTS PROCUREMENT 
EXPEDITOR 

SERVICE BUSINESS 

DIVERSIFICATION PLANS 

TECHNICIAN DEVELOPER 
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Readers' Exchange 

For Sale: Sams Photofact folders 1-1000 with file cabinets. Make offer. 
David McKnight, Butternut Lane, Norwalk, CT 06851; 203-847-9254. 

For Sale: Leader LBO -508A dual trace oscilloscope, $500. Sylvania CK 
3000 jig with 38 adapters, $350. B&K 470 picture tube tester with 
adapters, $200. Sencore TF 40 transistor FET tester, $50. Henry Price, 
640 Cambrain Court, Sacramento, CA 95825; 916-481-2418. 

For Sale: ETA 3400 Heathkit microprocessor trainer accessory with op- 
tional 3k memory chips, assembled with manual, $125. Calvin S. Logue Jr., 
17 J Washington Lane, Westminster, MD 21157. 

For Sale: Sams Photofact folders 299 to 2066 with or without six steel fil- 
ing cabinets. Test equipment, tubes, parts, send s.a.s.e. for price lists. 
Mack Kunzman, Jamke TV-Radio, 1051 Bale Lane, Calistoga, CA 94515. 

Wanted: RCA Industrial vacuum tube manual. John Vartanian, 2019 
Jackson St., Hopewell, VA 23860. 

For Sale: Simpson model 463 DMM with carrying case, in mint condition. 
$125 or best offer or trade. Stanley Todorow, G3398 S. Grand Tranverse, 
Burton, MI 48529. 

Needed: High -voltage trippler for TV NTC 1300, model No. 1300 CL, type 
No. ECX-B0085C, manufacturer part No. 2459-002-010, Sams 1777, item 
No. D509. Ed's TV, 30 Longmeadow Road, Chelmsford, MA 01824; 
617-256-3878. 

Wanted to buy: How to understand and use your Heathkit oscilloscope, 
model EF-2 for using 5 -inch Heathkit laboratory oscilloscope model 10-18. 
Will pay $25 for complete kit. Philip Butler, Box 581, West Brookfield, MA 
01585. 

For Sale: 27 Sams Photofact folders, from 804-1644, $65 or best offer on 
all or part. Send s.a.s.e. for complete list. Ray Brumbaugh, 118 Kaywood 
Drive, Statesville, NC 28677; 704-872-5742. 

For Sale: B&K 1076 TV analyst, $85. B&K CRT rejuvenator tester, model 
440, $40. All include manual, shipping costs extra. Spencer Cromwell, 
33815 133rd Ave. SE, Auburn, WA, 98002; 206-833-7298. 

For Sale: Used Sencore Super Mack, good condition, $400. Leader dual 
trace scope, new, $1450. Excellent GND, $600. Dwayne Burge, Electrical 
Services, 1112 Main, Sturgis, SD 57785; 605-347-4243. 

For Sale: MTI 2 -way radio course, complete, $175. A. Hawker, 372 Circuit 
Drive, Roseville, CA 95678. 

Needed: Schematic for a Standel amplifier, model 83115V, will copy and 
return or will pay. T.F. Gratkowski, 5 Gross Lane, Easthampton, MA 
01027. 

For Sale: B&K 1077B TV analyst, $285. Leader LV77 multimeter, $60. 
Leader RF generator, $85. All excellent condition. Scott Tanenbaum, 4 
Jarvis Court, Erial, NJ 08081; 609-627-3606. 

For Sale: War surplus aircraft amplifiers, converters, relays and tubes. 
Send s.a.s.e. Page Bledsoe, Route 11, Hill Road, Knoxville, TN 37938. 

For Sale: Sams Photofact folders 1-2100, with three filing cabinets. Calvin 
Boddie, 660 E. Yucca Street, Oxnard, CA 93030; 805-487-3170. 

For Sale: RCA transistors Vdc power supply, type WP -704B, $2500. Simp- 
son model 311 VTVM (22 MO imped.) with HV and RF probes, $35. Two 
EIMAC transmitting tubes, type 8875.50.00 $100 each. W.D. Shevtchuk, 1 

Lois Ave., Clifton, NJ 07014; 201-471-3798. 

Needed: Tuner mounting bracket, complete, including VHF and UHF 
tuners, control switch, knobs and all cables, for a Silvertone color televi- 
sion, model 528.43513303. Steve's Radio Service, P.O. Box 168, Wickes, AR 
71973. 

Needed: Schematic for VM 20241/1497-1, need dial cord information. Also 
need motor for a Keystone projector K109. Robert De Haan, Osceola Elec- 
tronics, 226 S. M66 Highway, Marion, MI 49665. 

Needed: Schematics and technical information for Bally/Astrocade Com- 
pany's Arcade home video game and computer. R. Van Den Bussche, Van- 
dy's Electronic Sales and Service, 5306 N. Magnet Ave., Chicago, IL 60630. 

For Sale: B&K model 177 vacuum tube voltmeter, $85. Sencore model 
SS -137 sweep circuit analyzer, model TE -46, $75. Lafayette capacitance 
resistance analyzer, $35. Angelo Alessi, 29 Cross St., New Windsor, NY 
12550; 914-562-9152. 

Needed: Good working 16 VBMP22 picture tube, could be used part. John 
Pekar, 24 Flax Road, Fairfield, CT 06430; 203-259-9730. 

For Sale: Sencore picture tube checker, model CR143, $50. Sams 
Photofact folders TSM, AR, buy one or all, make offer. Assortment of old 
receiving tubes, make offer. For complete list send s.a.s.e. to Bill Curry, 
422 N. 5th, Marshall, MN 56258. 

For Sale: Sams Photofacts, miscellaneous numbers from 2067 and down, 
any quantity. Digital capacitance module, operates with any DMM to 
measure capacitance, $25. M.B. Danish, P.O. Box 217, Aberdeen Proving 
Ground, MD 21005; 301-272-4984. 

Needed: Vertical output transformer for Philco-Ford color chassis 3CR40, 
3CR41, part No. 32-10167-1. Reference Photofact 1366-1, page 20, T3. Jef- 
fery Blackmon, J-Tronic Electronics, 2107 Turnbull Road, Beavercreek, OH 
45431; 513-426-0232 (after 5 p.m. EST). 

Needed: CRT for a Tektronics type 422 scope or a type 422 scope for parts 
or a good, used type 422 scope. Call or write: Wyatt TV Shop, Route 5, Box 
107, Searcy, AR 72143; 501-268-1909. 

For Sale: More than 10,000 wire jumpers, plug jumpers and connectors for 
IBM computer boards. Best offer. Send large s.a.s.e. for samples. Mitchell 
Electronics, 4 Golf Ave., Maywood, NJ 07607. 

Wanted: UHF/VHF TV field strength meter. Excess audio or test equip- 
ment service manuals. J. Allen Call, 1876 E. 2990 S., Salt Lake City, UT 
84106. 

For Sale or Swap: Winegard amp DA -825B, DA -2150. Will sell or swap: 
DA -830 VHF/UHF amp, DA -405 UHF amp, three TC -48 UHF tilt and two 
CS -775 separators. Elsea 7T and Appliances, 117 S. Main, Fostoria, OH 
44830; 419-435-5505. 

Needed: Sams Book, Industrial Process Control Systems by Patrick and 
Fardo, No. 21625. Also recently used Heathkit electronic courses and back 
issues of ES&T, 1980-82. Fred Washington, 4004 Prospect, Kansas City, 
MO 64130. 

For Sale: Complete TV service shop, more than $4000 worth of equipment, 
literature and parts, including 400 Sams, Zenith, and TV service manuals, 
scope, CRT rejuvenator, 200 new tubes, tube checker, new and used 
modules, plus much more. Best offer over $2000. Ezra Hodgson, Ezra's 
Electronic Service, Route 5, Box 148D, Berryville, AR 72616; 501-423-2642. 

Needed: Schematic and instruction manual for Century in -circuit capacitor 
checker, model CT -1. For Sale: B&K CRT testers and rejuvenator, model 
400 and 440, both for $75 plus shipping. Supreme oscilloscope, model 546, 
$35 plus shipping, no manual. John Brouzakis, Route 3, Box 602B, 
Charleoroi, PA 15022; 412-483-3072. 

For Sale: Leader LBO -515 oscilloscope, $750. Bell and Howell ABR-917 
microfiche reader, $195, Sencore DVM 32 digital meter, $100. All items 
like new. Glen H. Bryant, 211 N. Maple, Hoisington, KS 67544. 

Needed: Channel selector switch for a Pearce Simpson Lynx 23 or Super 
Lynx 23 CB transceiver. P/N: SR -046 and SR -005. Thomas Norton, 10201 
S. Cedar Lake Road #109. Minnetonka, MN 55343; 612-941-6860 (work). 

Needed: New or good used b&w picture tubes No. 16ßP4, 17BP4, 10BP4, 
12UP4. Also looking for Zenith 11 -inch porthole table model (sold under the 
name Mayflower). Michael Warshaw, e/o Eaton Financial Corporation, 
P.O. Box 71, South Station, Framingham, MA 01701; 617-620-0099. 

Wanted: Complete remote control kit for Heath TV model GRD -900. G. W. 
Davenport, Box 204, Trenton, NC 28585; 919-448-4561. 

For Sale: Sencore TF 17 transistor FET tester, as new, $40. T.W. Benson, 
204 Riverside Ave., Tallassee, AL 36078; 205-283-4266. 

For Sale: B&K model 970 transistor equipment analyst, P/S signal 
generator transistor tester VOM, $100. RCA WR99A marker generator, 
$40. Conar #280 signal generator, $40. Conar #230 signal tracer, $20. 
Charles TV, Route 210 and Poplar Lane, Indian Head, MD 20640: 
301-743-7777. 

Wanted: S -meter for a Hallicnofter, model SX-28 in good condition. Paul 
Capito, 637 W. 21st. St.. Erie, PA 16502. 

62 Electronic Servicing & Technology January 1985 

T ' www.americanradiohistory.com



.404 
cpe e 

FEBRUARY 
Are you ready for surface -mounted com- 
ponents? -One of the many rapid 
developments in circuit construction is surface 
mounting, which places interconnections be- 
tween components on a PC board on the same 
side that the components are mounted. It prob- 
ably won't be long before consumer electronics 
products manufacturers will adopt this 
technology on a large scale, meaning servicers 
will need to know how to effectively remove and 
replace surface -mounted components when 
they fail. Next month's cover story will describe 
surface mounting technology from the 
manufacturers point of view: why and how it is 

being done. 

Don't let power line disturbances damage your 
electronics equipment - Power line distur- 
bances can cause a great amount of damage to 
your electronic equipment unless you have 
prepared and protected your equipment. This 
article describes typical power line distur- 
bances and gives tips for protecting your equip- 
ment against them. 

What do you know about components? More 
about resistors and diodes -Continuing his ex- 

amination of components, Sam Wilson takes 
another look at resistors and diodes, offering 
information which was not included in his first 
discussion of these components. 

Understanding the compact audio disc 
player -The increasingly popular compact 
audio disc players are being used by more and 
more consumers today. While they may be the 
preferred audio instrument among consumers, 
servicers of CD players will find they are com- 
plex, sophisticated digital instruments. To 
learn about the circuitry involved in CD players, 
watch for next month's article. 

Plus our regular monthly features - 
Technology 
Symcure 
New Products 
New Literature 
Readers' Exchange 
Profax 

Advertising rates in the Classified Section are 75 

cents per word, each insertion, and must be accom- 
panied by payment to insure publications. 

Each initial or abbreviation counts a full word. 

Minimum classified charge is $15.00. 

For ads on which replies are sent to us for forwarding 
(blind ads), there is an additional charge of $25.00 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 manufacturers unless 
used and no longer owned by the manufacturer or 
distributor. 

FOR SALE 
SENCORE 4A62, Sencore CB42, John Smekofske, 
Foley, MN 56329, 612-387-2393. 12-84-2t 

SUBSCRIPTION TV MANUAL, covers all three major 
scrambling systems, only $12.95. Includes theory, cir- 
cuits, waveforms and trouble shooting hints. Save 
your VIDEO GAME CARTRIDGES on EPROM with out 
EPROM duplicator. Plans $9.95. Catalogue $2.00, 
refundable. RANDOM ACCESS, Box 41770A, Phoenix, 
AZ 85080. 1-85-tf n 

AUTOMOBILE RADIO and tape replacement parts. 
Delco, Chrysler, Philco-Ford, Motorola, Panasonic and 
many others. Large inventory. Laren Electronics, Inc., 

3768 Boston Road, Bronx, NY 10469. (212) 881-9600. 

National (800) 223-8314, NY State (800) 446-4430. 
1-85-tfn 

BOOTLEGGERS BIBLE for CB Modification $12.95, CB 

Radio Repair $10.95. Linear Amplifier Planbook 
$14.95, kits, etc. Catalog $1.00 refundable-APS, POB 

263 Newport, R.I.02840 401-846-5627. 12-84-tfn 

SAVE TIME ON COLOR TV REPAIRS. Over 3,000 tips 
on 31 brands. 116 page manual, $21.00 PP. Send check 
or M.O. to: A. F. FERNANDEZ, P.O. Box 546110, Surf - 

side, Florida, 33154. 12-84-2t 

B&K 1076 TV analyst $75.00, RCA WV -87B Master 
Voltohmyst $65.00, Isolation transformer $35.00, Sola 
1KVA constant voltage transformer $50.00, Triplett 
3433 AM -FM signal generator $75.00. You pay ship- 
ping. 1-702-456-9048. 1-85-1t 

CCTV CAMERA AND ELECTRON TUBES SALE. 
Ikegami Cameras ITC44-89.00, ITC46-125.00. We 
stock camera tubes. Electron Tubes for: Entertain- 
ment, Communications, Industry, Radio Communica- 
tions And Broadcasting, Radar and Microwave Com- 
munications, Welding and Industrial Controls, Audio 
Preamps and Amps, and N's, and Test Equipment. 
ARS Electronics, P.O. Box 7323, 7110 DeCelis Place, 
Van Nuys, CA 91406. (818) 997-6279, 1-800-422-4277 (in 
California). 1-85-1t 

INDIVIDUAL PHOTOFACT FOLDERS (Not sets) #1 to 
#1400 $3.00 first-class postpaid. Loeb, 414 Chestnut 
Lane, East Meadow, NY 11554. 1-85-3t 

SENCORE PS -163 dual trace scope. Brite trace. $325 
including UPS, probes, manuals. Retired. Bob Begun, 
1056 Fraser Street, Aurora, Colo. 80011. 1-85-1t 

SENCORE VA62 VIDEO ANALYZER with VC63 VCR 
tester. Call 812-334-0423, $2600 gets both. Also Leader 
LBO 514A scope $400. 1-85-1t 

ALMOST NEW TELEVISION test equipment and inven- 

tory liquidation due to severe eye problem. Ask for list 
and details. Will take best offer. Oschin Peschtimald- 
jian, 111 North Kenmore Ave., Los Angeles, CA 90004. 

1-85-1t 

SCRAMBLED TELEVISION, encoding/decoding. New 
book. Theory/circuits, $9.95 plus $1 shipping. Work- 
shop, Box 393ES, Dept. E, Bethpage, NY 11714. 

1-85-tfn 

FULL LINE of TV converters. Wireless and manual 
compatible to Jerrold and Oak Systems. This month's 
special the Technlca 140CHL stereo and video com- 
patible out -put wireless converter. The only unit with a 

wireless volume control adjustment only $159; cable 
15dB Amp in -line type only $20. RED COAT ELEC- 
TRONICS, new address and phone: 104.20 -68th Dr., 

Forest Hills, NY 11374, Tele: (212) 459-5088. Catalogue 
$3 for specials. 10-84-tfn 

TUBES -Receiving, Industrial and Semi -conductors, 
factory boxed. Free price list. Low; low prices. 
TRANSLETERONIC INC., 1365 -39th St., Brooklyn, NY 

11218E, 800-221-5802, 212-633-2800. 1-85-tfn 

TV TROUBLE ANALYSIS TIPS. Over 300 symptoms) 
remedies by circuit area; tough ones over the years. 
Save time and money. Send $12.50 to CHAN N, 8151 

Grandview Rd., Chanhassen, MN 55317. 1-85-tf n 

SENCORE TV/STEREO TEST EQUIPMENT -MINT 
CONDITION. SG165 -$750.00; AC Powerite -$275.00; 
VA48-$800.00; Super Mac -$500.00; LC53 -$750.00; 
CB42-$500.00; TC162-$75.00; CB41-$75.00. Get- 
ting out of the business. Contact 707-443-6820. 1-85-1t 

MAKE TELEPHONE answering machine servicing 
simple & professional. Without tying up your phone 
lines, our ring simulator will activate any machine on 
the market. You can hear the outgoing message, give 
your message, and also have the availability to check 
machines that have remote capability. Send your 
check for $85.00 made payable to PSI, INC, to cover 
cost of machine shipping and handling or call (201) 
845-6669. PSI, Inc. is located at: 34, Route 17 North, 
Paramus, New Jersey 07652. 4-84-tfn 

SONY -PANASONIC -RCA -ZENITH EXACT RE- 

PLACEMENT PARTS -SONY PARTS AND TRINI- 
TRON SPECIALISTS. LARGE INVENTORIES. CALL 
516-678-1700 OR WRITE WITH PART NEEDED. 
GREEN -TELE -RADIO, 172 SUNRISE HIGHWAY, 
ROCKVILLE CENTER, NY 11570. 1-85-tfn 

TUBES FOR TV AND RADIO -356 ea. Washington N 
Service, 1330 E. Florence Ave., Los Angeles, CA 90001. 

11-84-121 
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HELP WANTED 

VCRVIDEOAUDIO Technicians needed. Top pay and 
benefits for well trained and experienced technicians 
who are familiar with consumer and/or industrial video 
& audio products. Training by manufactures such as 
Sony, Hitachi, Panasonic, etc., are beneficial to job ex- 
perience. Come to sunny Florida and enjoy your work 
& leisure time. Write or call ATLANTIC ELECTRONICS 
INC.. 1881 NE 26 St., Ft. Lauderdale, FL 33305. (305) 
564-827410 am to 6:30 pm Ask for Dave or Joe. 1-85-1t 

TV TECH NEEDED: Must be experienced on road and 
bench. Good pay. Incentive plan. Reply Box 894, 
Union, NJ 07083. 1-85-3t 

Educ.-Instruction 
UNIVERSITY DEGREES! Economical home study for 
Bachelor's, Master's, Doctorate. Prestigious faculty 
counsels for independent study and life experience 
credits. Free information-Richard Crews, M.D. (Har- 
vard), President, Columbia Pacific University, 1415 
Third St., Dept. 2881, San Rafael, CA 94901; Toll Free: 
800/227-0119; California: 800/552-5522; or 
415/459-1650. 1-85-1t 

WANTED 

WANTED: To buy well established TV -video repair 
shop in Brooklyn or Manhattan Boroughs of New York 
City. For offer please call: 336-9573. 1-85-1 t 

PICTURE TUBE REBUILDING EQUIPMENT, working or 
not, write or call: Chicago Television, 633 North 
Semoran Blvd., Orlando, Florida 32807, Ph. 
305-275-9543. 11-84ót 

BUSINESS OPPORTUNITIES 

LEARN TO REPAIR HOME VIDEO GAMES IN YOUR 
OWN SHOP! Did you know that more than 9 million 
HOME VIDEO games have been sold? Now you can 
learn to repair! Atari, Coleco, Intellivision, or Atari 
400/800 computers in your own shop. Our courses are 
taught on VIDEO TAPE (Beta or VHS) and come with a 
manual containing all the necessary technical infor- 
mation you will need to do repairs. For more informa- 
tion or to order, call: Electronic Institute (800) 221-0834 
(outside N.Y.) or (212) 377-0369 (in N.Y.). Customized 
live in shop training courses are also available, call for 
more information and price schedules. 1-85-tfn 

TVVIDEO RENTAL SYSTEMS. Manual or computer- 
ized for Apple and trs 80 computers. Increase your in- 
come, cut your workload and payroll,$5.00 for print- 
outs and complete details. GOLDCOAST COM- 
PUTERS, BOX 33, OWENSBORO, KY 42302. 7-84-tfn 

PICTURE TUBE REBUILDING EQUIPMENT, one man 
operation, full training and technical assistance. Buy 
with confidence from experts in the field. Call or write: 
Chicago Television, 633 N. Semoran Blvd., Orlando, 
Florida 32807, Ph. 305-275-9543. 11-84-3t 

Use ES&T 
classified 

ads 

ELECTRONIC SYSTEMS 
NEWSLETTER 

.Monthly publication written especially for the 
Hobbyist/Experimenter. Projects, Sources, New Ideas. 
FREE DETAILS. 

AF Publishing Co. 

cf 
STl 

P.O. Box 1 

So. Hadley, Mass. 01075 
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6114811101119 
Advertising Sales Offices 

NATIONAL SALES MANAGER 
Greg Garrison 
P.O. Box 12901 
Overland Park, KS 66212 
Phone: (913) 888-4664 

LONDON, ENGLAND 
Nicholas McGeachin 
Suite 460, Southbank House 
Black Prince Rd., 
London SE1 7SJ England 
Telephones: 
Central Line 
(01) 582-7522 
Direct Line 
(01) 587-1578 
Telex: 295555 LSPG 

TOKYO, JAPAN 
Haruki Hirayama, 
EMS, Inc. 
Sagami Bldg., 4-2-21, Shinjuku, 
Shinjuku-ku, Tokyo 160, Japan 
Cable: EMSINCPERIOD 
Phone: (03) 350-5666 
Telex: 2322520 EMSINCJ 

ATTENTION 
ELECTRONIC TECHNICIANS 

Highly Effective Home Study BSEE Degree Pro- 
gram for Experienced Electronic Technicians 
Our New Advanced Placement Program grants 
Credit for previous Schooling & Professional Ex- 
perience. Advance Rapidly! Our 40th Year! 

FREE DESCRIPTIVE LITERATURE! 

Cook's Institute of Electronics Engineering 
P.O. BOX 20345, JACKSON, MS 39209 

Circle (23) on Reply Card 

7 MILLION TUBES 
FREE CATALOG 

Includes all Current, Obsolete, An- 
tique, Hard -To -Find Receiving, 
Broadcast, Industrial, Radio/TV 
types. LOWEST PRICES, Major 
Brands, In Stock. 
UNITY Electronics Dept. E 

P.O. Box 213, Elizabeth, NJ 07206 
Circle (24) on Reply Card 

kv &radio 
tech's guide 
to pncin9 

Everyone benefits... 
pricing by "The Book" 

1-800-228-4338 
MON. TNRU FRI. 8-5 / C.S.T. 

Circle 25) on Reply Card 

KELTRONICS CRT TESTER/RESTORER 
Compact, and easy to use CRT TESTER/REJUVENATOR 

Only 7'/s'14 x 5'4"D x 23/4"H 

FEATURES: 

Tests/restores all types-In-line, 
Trinitron, and Delta tubes (In- 
cluding computer terminals & 

video games). Obsolescence 
proof -universal adaptors elimi- 

$260.00 pate future adaptor purchases. 

Unit guaranteed for 1 year from date of purchase. 90 days 
money -back guarantee, if not fully satisfied. 

Send money orders to: KELTRONICS CO., P.O. BOX 73, Lef- 
ferts Station, Brooklyn, NY 11225. Telephone: 
1-718-941-4720. 

Allow 4 to 6 weeks for delivery 
N.Y. state residents, please add sales tax 
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Dan Albrecht & Tom Dixon 
Technicians 

Pris Stapleton, Clerk 

Diane Hortman, Sales 

Kathy Hedges, Sales 

Claudia Campbell, Sales 

Jeff Lamb, Sales 

Cil Padgett, Sales 

Leasa Miller, Sales 

9 GOOD REASONS 
WHY MCM IS THE 

ONLY ELECTRONICS 
PARTS COMPANY 

YOU'LL EVER NEED. 
Our friendly, knowledgeable salespeople 
take pride in fulfilling your business needs 
and giving the prompt, personal attention 
you deserve. You can count on it. 

You can also count on 24 hour shipment of 
over 4500 parts in stock, including the 
largest selection of original Japanese 
semiconductors in the country. 

And best of all, you can count on saving 
money with MCM's quality electronic parts. 
Our prices are among the lowest in the 
industry, quite often by a wide margin. 

Your toll free call to one of our "9 Good Reasons" 
will show you what it really means to be a 

satisfied customer. Do it today. 

CALL OR WRITE TODAY 
FOR YOUR FREE 
120 PAGE CATALOG! 
OVER 4500 ITEMS! 
CALL TOLL FREE 
1-800-543-4330 

n Ohio .1 800-762-43151 

ELECTRONICS 
858 E. Congress Park Drive, Centerville, Ohio 45459 
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The people who gave you the 
Video Service Standard of the 70's, 
Now Introduce the all new standard -7, 
for the 80's-MODEL VA62. 
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Cut your video service time in half 
The Sencore VA48 TV Analyzer, 

introduced in 1976, quickly became 
the industry standard for video ser- 
vice. It is now used by more than 
22,000 technicians nationwide who 
have averaged an overall 54% 
reduction in service time, according 
to a recent survey of VA48 owners. 

But Times Change: Today's video 
circuits include projection TV, 4 -head 
VCRs, SAW filters, comb filters, inte- 
grated flybacks, cable -ready tuners, 

Please send complete VA62 details: 

Name 
Address 
City 
State Zip 
Phone 

(Mail to Sencore, 3200 Sencore Drive, 
Sioux Falls, SD 57107) 

and many more circuits you just 
can't service effectively with the 
VA48. That's why we now have the 
VA62-the only video analyzer that 
equips you for all of these new video 
circuits-and then some. 

In a Nutshell: Here's what makes 
the VA62 unique: 

It's a TV analyzer-Fully updated 
for the latest circuits. 
It's a VCR analyzer-Makes VCR 
analyzing a snap (using two inex- 
pensive accessories) ... and it 
meets all manufacturers' - 

requirements. 
It's cable-ready-Test all the latest 
digital tuners. 
It has unique patterns-Special 
test patterns, plus standard pat- 

terns simplify troubleshooting. 
It's obsolete proof-It can be 
updated as needed for new circuits 
or formats ... quickly and 
inexpensively. 

Guaranteed Results: The VA62 
can cut your service time in half on 
all video circuits-new and old. We 
guarantee it or we'll refund your 
money at the end of 30 days. 

Update Today: If you're ready to 
update your bench to service the new 
circuits of the 80's, write or call toll - 
free today for a complete color 
brochure. 

TOLL -FREE 1-800-843-3338 
In Canada Toll -Free 1-800-665-4871 
South Dakota, Alaska, and Hawaii call 
collect at 605-339-0100. 

SNCOR 
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