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New protection -especially in stormy weather 
for the electronics you use, sell or service! 

A brief, high voltage surge - or spike 
- can occur in any AC line system 
and, at amplitudes lower than 600V, 
cause little or no damage. 

But at greater amplitudes, a spike 
can do real damage. And the greater 
the high voltage surge - resulting 
from nearby lightning, for example - 
the greater the risk of harm, 
especially to solid-state devices. 

That's why Zenith now announ- 
ces the availability of two Spike 
Suppressors - one with a grounding 
plug and the other without. 

Both are designed to provide 
susceptible TV receivers, household 
appliances and other electronics 
with two-way protection from high - 
voltage surges. 

First, a Zenith Spike Suppressor 
absorbs a wide range of voltage 
spikes so only a safe voltage level 
reaches the protected equipment. 

Second, heavy or prolonged 
voltage surges cause a Zenith Spike 
Suppressor to cut off power com- 
pletely to protected equipment 
thereby signaling the need for a 
replacement Spike Suppressor. 

That's double -duty protection 
against spikes for the electronics 
you use, sell or service. And ample 
reason for you to lay in a supply of 
Zenith Spike Suppressors soon. 

Both should be available at 
your Zenith distributor's now. Call 
and pick up several before the 
next storm hits! 

PEAK 
VOLTS 

marginal 

60') 

with Spike Suppressor 
safe 

In tfús graph, the solid curve represents the excess 
voltage or "spike" imposed on an electric system and, 
represented by the dotted line, the protection provided 
household appliances as the Zenith Spike Suppressor 
absorbs the excess voltage and prevents it from 
surging thru the system. 

IN/TN 
The quality goes in before the name goes one 
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ConJoINatecJ 

Elocfirorics, 

Incorporated 
705 Watervliet Ave., Dayton, 

Ohio. 45420 

DIGITAL VOM 
*Deluxe model with built in 
transistor checker. 
*Great for shop or on the road. 

Part No. 3T2 -200e 

$3975 
each 

T.V./GAME SWITCH 
*Replaces most T.V./game switches. 
*Easy to install. 

Part No. 5S2 -110e 

1 75 each 

89C 
10 or more 

CB REPLACEMENT 
MICROPHONE 
*Low impedance 
*b' coiled 
*3 conductor 
*1 shield 
Part No.6M 1-100 
$495 

I-9 

$395 
10 -UP 

IN DAYTON: (513) 252-5662 

1-800-543-3568 
NATIONAL WATS 

ECONOMY PHONE 
*12 no. memory 
*Two year warranty 
Low cost 

Part No. 7T1 -200e 

$6?5 h 

ADC MAGNETIC 
CARTRIDGE 

*OLM30-MK1 1 1 

*Economy boxed 
*Our lowest priced 
cartridge available. 

Part No. 4C1 -101e 
$ 595 

1-9 

$495 
10 -UP 

AGC TYPE FUSES 
*Box of 100 pieces 
*Low cost 

3'/2 c 
each 

ANY VALUE 
SORRY, NO MIXED QUANTITIES 

TELEX NO. 288-229 

CALL TOLL FREE 
TODAY 1-800-762-3412 BVY 

NOW: 
FOR YOUR FREE 

OHIO WATS CATALOG! 
CEI YOUR COMPLETE ELECTRONIC PARTS SOURCE! 

Circle (4) on Reply Card 
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The how-to magazine of electronics... 

GIGOTRODIG, 

December 1984 

Volume 4, No. 12 

Liquid -crystal display (LCD) 
technology, thin-film tran- 
sistors and thousands of 
microscopic red, green and 
blue filters combine to make 
this palm -sized color televi- 
sion a reality. (Photo courtesy 
of Epson.) 

10 Servicing the 13 -inch K -Mart color chassis 
By Homer Davidson 
Foreign built TV chassis can be a little trickier to service than 
domestic models because of smaller circuit boards and dif- 
ferent circuitry placement. Using the Gold -Star 13 -inch color 
chassis, Davidson demonstrates some servicing techniques for 
foreign models. 

20 Emerging TV and video developments 
Hand-held TV sets-what's next? Take a look at some of the re- 
cent technological advances entering the marketplace, in- 
cluding the LCD television, featured on the cover, the RCA 
remote control programmable video recorder and video 
multiplexers. 

38 What do you know about components? 
Special-purpose diodes 
By Sam Wilson 
Focusing on a variety of special purpose diodes, Wilson 
discusses diacs, tunnel diodes, reverse breakdown diodes, 
Schockley diodes and high -frequency hot carrier diodes. 

42 Replacing upper head cylinder in RCA VCR 
Video problems could be the symptom of either a dirty or defec- 
tive VCR head cylinder but replacing the cylinders must be 
done very carefully. This article explains how to distinguish a 
dirty head from a defective head and also details the procedure 
for replacing the cylinder. 

50 Operation and servicing of cordless telephones - 
Part 2 
By Paul Yost 
Concluding his 2 -part article on cordless telephones, Yost ex- 
amines the circuitry used in the handset portion of these 
phones and also gives some servicing pointers. 

56 Test your electronic knowledge 
By Sam Wilson 
This month's quiz asks questions similar to those used on the 
associate level CET exam. 

2 Electronic Servicing & Technology December 1984 
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Next Month... 

The article, "Proven techniques for troubleshooting the 
Sony KV 1722," describes the theory behind the pulse -width - 
modulated (PWM) power supply Sony introduced in their 
televisions in 1973. The article also will detail some specific 
procedures for servicing the extremely complex circuitry. 

December 1984 Electronic Servicing & Technology 3 
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Editorial 
Wv 

My word 
When I wrote the editorial that appeared in the 

September issue of ES&T, I had no idea what I was 
getting myself into. In that editorial, I wrote about 
words that are familiar to anyone who's involved in 
electronics and wondered about their derivation. 
The words in particular were Aquadag, and 
Klystron. As it turns out, a number of readers are as 
interested in words as I am and considerably more 
informed. Three wrote me letters. One called me on 
the phone. 

Aquadag and Klystron, according to information 
provided by these readers, are both trademarks. 
Aquadag describes a suspension of fine graphite par- 
ticles in water. Klystron, according to one reader, 
comes from the Greek word for syringe plus the suf- 
fix tron. Have a look at the Feedback department in 
this issue for more details. 

All of this information about two of the words in 
electronics is helpful. Thanks to the readers who 
wrote. Your input really is appreciated. 

But now that I've satisfied my curiosity about 
those two words, there are several more electronics 
words whose meaning I have a pretty good grasp of, 
but no one seems to know where they came from. 
Take raster for instance. Anyone involved with TV 
in any way knows that it describes the way in which 
the TV picture is formed, and, in general parlance, 
means the light that appears on the TV screen when 
everything is working all right. 

According to Webster's Ninth New Collegiate Dic- 
tionary, the term raster was coined sometime 

around 1934 and means, "The area upon which the 
image is reproduced in the cathode ray tube of a TV 
set." The derivation given says that it is borrowed 
from German, which in turn comes from the Latin 
word for rake, which in turn comes from the Latin 
for scrape. Perhaps the idea is that the schematic 
representation (of the electron beam traces on the 
face of the tube) resembles the neat scratches made 
by the tines of a rake in loose soil. 

In case you've come to the conclusion that this lack 
of knowledge of word derivation is peculiar to elec- 
tronics, ask your mechanic where the word car- 
buretor comes from. He'll probably look at you as if 
you've lost your mind. But, unless I miss my guess, 
he won't have any idea that it comes from the word 
carburet, meaning "to combine or mix with carbon 
or hydrocarbons so as to increase available fuel 
energy." (New College Edition of The American 
Heritage Dictionary of the English Language). 

I'm not implying here that studying the origins of 
words is going to make anyone better at the skills of 
diagnosing and repairing a sick circuit. But a 
knowledge of the words and their origins can help to 
conjure up vivid and correct mental images, which 
can go a long way toward a thorough understanding 
of the subject. 

eir-evri ?-11,1-2,34ang 

GIECTRODIC 
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Tough enough to work 
anywhere you work. 

Copyright © 1984, John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 4705-20 

For technical data circle number A. 

The Fluke 20 Series. 
A tough new breed of Analog/Digital 
Multimeters. 

Put them to the test. 

The new Fluke 20 Series are the first lab - 

accurate analog/digital handhelds tough 

enough to withstand water, contaminants, 

chemicals, accidental drops, extreme tempera- 

tures, and severe electrical overloads. 

They're also the first sealed meters to offer 

fast autoranging, an analog bar graph, a 

continuity/diode test beeper, and Fluke's 

unique "Touch Hold"* display. 

All in your choice of two models, the Fluke 

25, and the Fluke 27, which adds "Relative" 

(difference) and "Min/Max" recording modes. 

Each features 0.1% basic dc accuracy, and 

a unique combined analog and digital display 

for quick measurement of changing or stable 

signals. 
So now you can get high performance 

under the harshest of working conditions. 

With another first that's tough to beat. 

They're made by Fluke, first choice of profes- 

sionals worldwide. 

For the name of your nearest distributor, call 

toll -free anytime 1-800-227-3800, Ext. 229. 

Outside the U.S., call 1-402-496-1350, Ext. 229. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

FLUKE 25 FLUKE 27 
$229b $259t 

Charcoal or yellow case Charcoal or yellow case 

Analog/digital display Analog/digital display 

0.1% basic dc accuracy 0.1% basic dc accuracy 

100 µV to 1000V ac and dc 100 µV to 1000V ac and dc 

0.1 µA to 10A. all fused 0.1 µA to 10A, all fused 

-15°C to 55°C operation -15°C to 55°C operation 

Two year warranty Two year warranty 

Relative (difference) mode 

MIN/MAX recording mode 

Patent pending. 

tSuggested U.S. list price, effective November 1, 1984. 

FLUKE 
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Sound system 
aids hearing unpaired 

The Sound Plus TV listening system con- 
sists of a lightwave transmitter (upper 
left) and an electret microphone (upper 
right) that transmits TV sound to a 
lightweight, 3 -ounce wireless headset 
receiver (foreground). 

The compact Sound Plus transmitter, 
placed on top of the television, uses in- 
visible Iightwaves to send TV audio to 
the headset receiver. 

The Sound Plus Infrared Professional 
Sound System employs a wide -area 
transmitter (shown above). It uses invisi- 
ble lightwaves to send speech and 
sound to individual wireless headset 
receivers worn by hearing -impaired au- 
dience members at public assemblies, 
such as movies, theaters, churches and 
auditoriums. 

A recently developed wide -area 
lightwave listening system allows 
hearing -impaired individuals to 
clearly hear sound from home elec- 
tronic entertainment systems, as 
well as performances in public as- 
sembly areas, such as concert halls 
or movie theaters. The system, 
called the Sound Plus Infrared 
Professional Sound System by 
Controlonics Corporation, of 
Westford, MA, will produce up to 
112dB sound pressure level - 
enough sound for those with a 
moderate to severe hearing loss. It 
is effective for those who would 
benefit from a hearing aid. 

"The Sound Plus system brings 
to the hearing -impaired some of 
the enjoyments of life that we 
often take for granted - the ability 
to clearly hear movies, concerts, 
speeches and virtually any activity 
performed in a public center," said 
George Olmsted, Controlonics vice 
president, consumer division. 

"Sound systems are necessary 
because most of the hearing - 
impaired population - estimated at 
one in 15 Americans and one in 
three over age 60 - cannot clearly 
hear radio, television or public per- 
formances," Olmsted said. 

Only 20 percent of those affected 
use hearing aids. Additionally, 
hearing aids tend to amplify all 
background noise, such as air con- 
ditioning, rattling paper and near- 
by conversations, to such an ex- 
tent that the principal sound 
source may be obscured. This con- 
dition worsens where sound can 
reverberate off of walls and ceil- 
ings. Moreover, the acoustics of 
many theaters and concert halls 
have been designed to effectively 
reflect sound. 

Sound Plus employs a transmit- 
ter that uses invisible lightwaves 
to send speech or music to in- 
dividual lightweight wireless 
headset receivers. Transmisson is 
confined to the room containing 

the sound source because the light - 
waves do not pass through walls. 
Sound Plus is interference free 
and is not affected by radio fre- 
quency signals. 

The receivers reproduce high 
fidelity audio (100-800Hz) at per- 
sonally adjustable levels up to 
112dB sound pressure level. They 
weigh three ounces, and can be 
used anywhere in the room. Two 
speakers deliver audio directly to 
the ears. Two AAA (penlight) bat- 
teries, installed in the receiver, 
supply more than 100 hours listen- 
ing time. 

Although designed for the hear- 
ing impaired, the system is also an 
excellent product for use in areas 
where selective listening is 
desired. Its features make this 
system suitable for use in group 
settings where the broadcast may 
be of interest to some, but not all 
of the audience. 

The system has been designed 
for fast and simple installation in 
churches, theaters or classrooms. 
Inputs are provided for connection 
to an existing audio system or 
single microphone. A single 
transmitter will cover up to 4000 
square feet. Any number of addi- 
tional transmitters may be con- 
nected by standard cables to cover 
a larger area or added rooms. 

The transmitter sends light - 
waves through an array of eight 
infrared LED sections. Each sec- 
tion is independent. If one section 
fails, the rest will continue to 
transmit lightwaves. The system 
also features automatic gain con- 
trol (AGC) to prevent sharp in- 
creases in volume caused by sud- 
den loud sounds. 

Sound Plus is available in a home 
unit for use with a TV set. In this 
version, a small transmitter sits on 
top of the television and a 
microphone is placed in front of 
the TV speaker. The same headset 
receiver is worn by the viewer. 
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"THE CONIFER SYSTEM 
IS TERRIFIC! 

IT HAS THE PICTURE QUALITY 

WANT TO PASS ON TO MY CUSTOMERS." 

Paul Giberti has been selling Conifer 
for over a year in the Whitman, 
Massachusetts, area and is convinced 
it's the best mesh system available 
today. Here, in his own words are the 
reasons why! 

HOW DID YOU BECOME SOLD 
ON CONIFER? 
"I had installed a couple of the Conifer 
dishes and liked them. Then, I went to a 

satellite show and saw the rest of their 
equipment and became completely 
hooked. The Conifer system is terrific!" 

WHAT DO YOU CONSIDER THE 
MOST IMPORTANT FEATURE? 
"From a dealer's standpoint 
performance is the most important 
quality of any satellite system. 
Conifer's performance is the best of 
any mesh satellite dish. I compare the 
Conifer system to competitive systems 
and customers want to know why 
Conifer's picture is so much better. As 
far as I'm concerned Conifer is 
commercial quality." 

WHAT ABOUT THE 
APPEARANCE OF THE DISH 
AND RECEIVER? 
"The dish looks nice. You can get it in 
different colors to blend into the 
environment. You can locate the 
receiver just about anywhere into any 
living environment. The system really 
fits in." 

HOW ABOUT THE DURABILITY 
OF THE ANTENNA? 
"The survivability of the Conifer dish is 
way up there on the list of outstanding 
features. We installed one dish forty 
feet up in the air that became 

completely caked with ice during a 

storm. Icicles were hanging 10 -feet 
below it. Winds were blowing 60 to 70 
miles per hour and the dish was 
completely operational the whole time. 
Another dish is located 35 feet from 
the Massachusett's shoreline and is 
constantly exposed to salt spray. Its 
been out there for a long time and so 
far I haven't had any problems. The 
antenna construction is outstanding 
and the mount is extremely well-built. It 
has to be to survive this environment." 

DO YOU HAVE ANY 
COMMERCIAL APPLICATIONS 
FOR THE CONIFER DISH? 
"Yes. I've put in a Conifer SMATV 
system and it's working perfectly. The 
dish performs well in SMATV 
applications and Conifer has all the 
equipment I need for a reasonable yet 
good quality SMATV system." 

WHAT ABOUT CONIFER'S 
SERVICE? 
"Service is probably one of the key 
advantages I find when I deal with 
Conifer. Whenever I have a problem or 
need help they're right on it! All the 
Conifer people are that way. And, their 
service and repair turnaround 
work is great." 

WHY DO YOU RECOMMEND 
CONIFER? 
"If any dealer out there needs someone 
to help them out, Conifer is the answer. 
I've had nothing but great experiences 
with Conifer. They'll be here long after 
many other TVRO suppliers are gone." 

Conifer's DE -2001 "complete dealer ready 
TVRO system" includes: AN -1200C 12 ft. 
coated antenna (white, black, tan or green), 
Polarotor ITM Feed horn, 100k LNA, 36VDC 
Motor Drive, 100 ft. 13 conductor cable, 
RC -2001 deluxe receiver with convenient 
built -In features - motor drive control 
polarity control modulator. It all ships In a 

6' x 3' x 2.E' box that weighs 300 lbs. and can 
fit in a family station wagon or van. Full one 
year warranty. 

FREE! Fill out this coupon or send your business card and receive 
Conifer's "77 Ways To Succeed In The Home Satellite TV 
Business" 

Mail to Conifer Corp., Box 1025, Burlington, Iowa 52601 

Name 

Company 

Business Address 

City State zip 

Phone Number t I 

FOR QUICKER RESPONSE, CALL OUR TOLL FREE NUMBER 
1-800-358-3058 In Iowa Call (3191 752-3607 

HOW DO YOU SELL THE 
CONIFER SYSTEM? 
"I show my customers a demonstration 
of the complete Conifer home satellite 
TV system and ask them to compare It 

to our competition. They don't always 
know what a good picture should look 
like. When they see the competition 
and then Conifer there's no doubt 
about it, Conifer always has the best 
picture." 

CONIFER CORPORATION 1400 N. ROOSEVELT 

BURLINGTON, IA 52601 1-800-358-3058. 

in Iowa (319) 752-3607 
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A/D converter 
brings high -definition 

TVa little closer 
A recently developed, mono- 

lithic -type, ultra -high speed, 8 -bit 
image processing analog to digital 
(A/D) converter can be used for 
high -resolution image processing 
equipment, high -definition televi- 
sion, measuring equipment and 
medial products, such as computer 
tomography equipment. 

With the advent of New Media 
systems, such as teletext and 
videotex, the A/D converter is ex- 
pected to play an increasingly im- 
portant role as a data conversion 
device for electronic equipment 
with digitalized signal processing. 

CONVÉRTER6O 
SU 

NO COYVERTERSIVE %IYAiI 

SE.WL-YAMLLEL 
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EN 
AU010 EQUIPMENT 

ELECTRONIC DIGITAL SCALES 

AUDIO EQUIPMENT 
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'qOL 

TV STUDIO MILIIPYENT 
r STILLPICTURE 

VIDEO RECORDER VOICËAÉCxOpITICuNl 
WAVE SIGNAL ANALYZER 20>g é:ilm' 

A14NYGT 

TV SSGACCA;TINO 

ULl"MSON GOUIOSCSIS 

I NO M 
SAMPLING FREQUENCY 

Uses to which A to D converters are put 
depend upon sampling frequency and 
resolution. 

The ultra -high speed of the A/D 
converter, announced early this 
year by Matsushita, represents a 
breakthrough in converter tech- 
nology, according to the manufac- 
turers. Conventional 1 -chip, 8 -bit 
monolithic A/D converters for 
video use operate at a speed of 
30-40 million samples per second 
on a signal frequency of approx- 
imately 10MHz. This low speed has 
prevented use of the converters in 
high definition television, which 
uses a frequency range higher 
than 25MHz. 

The new converter, dubbed 
AN8108, has attained a speed of 
120 million samples per second, 
with an input signal range of 
40MHz, making it suitable for 
high -definition picture processing. 
High definition television has 1125 
scanning lines, compared to con- 
ventional TV pictures which have 
525 lines. 

The AN8108 was created 
through use of design technology 
for ultra -high speed circuitry and 
high precision processing tech- 
nology whose features include: 

A 3 -stage comparator circuit 
that decreases clock signal - 

MAT SUS HItA 
-311i 

1II1I11I1i1111 i Rif 
s R 

Eight-cit ultra -high speed A/D converter is expected to be used in high -definition TV 
technology. 

talking back into an analog 
signal at a ratio of 1:25; 
Circuitry that integrates cur- 
rent source of decoder section 
and decreased power con- 
sumption of the decoder section 
down to 1/7, without loss 
of speed; 
A high -precision, innovative 
double ion implantation process 
made possible by decreasing off 
set voltage to less than 0.2mV. 
The new converter is a step 

toward digitalization of high - 
resolution video pictures.. It will be 
used in high resolution studio 
equipment, receiving equipment, 
optical transmission equipment, 
medical equipment and in the 
digitalization of high performance 
equipment. 

Features of the new converter 
include: 

Ultra -high speed, 8 -bit 
monolithic A/D converter 
with maximum conversion 
speed of 120 million samples 
per second and maximum 
input frequency range of 
40MHz. 
World's highest level of integra- 
tion on an analog [C: 24,000 
elements are integrated on 
a chip by adopting high - 
resolution, high speed IC 
technology (double ion 
implantation technology). 
Decreased offset voltage with 
realization of high speed and 
high resolution. 
Superior S/N ratio of 40dB has 
been attained at 30MHz input 
signal area which is used 
in high -definition video pic- 
tures. 
Applications: 
High -definition television broad- 
casting and transmission equip- 
ment 
Ultra -high speed measuring 
equipment 
Medical equipment 
High-speed optical transmission 
equipment 
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Meet Our New LogicScope 136. 
.. A True Dual Trace 10 MHz 

Digital Storage Scope. Only $495. 
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True Dual Trace 10 MHz Real Time Bandwidth 3 Input Channels I/O Port 
Digital Waveform Storage Boolean Waveform Operations Audio Functions 

8.25 (L) x 4.5 (D) x 1.75 (H) Inches 1.25 Pounds 9 Volt Battery/AC Operation 
Consider the LogicScope 136 

The LogicScope 136 is the next logical step in test instru- 
mentation for you. It combines many of the features and capa- 
bilities of sophisticated logic analyzers and oscilloscopes .. . 

and it fits in your hand. Never before has so much technology 
been available in so small an instrument, at such a low price. 

The pocket -sized LogicScope 136 is made possible by a 
patented breakthrough in display technology. The conven- 
tional cathode ray tube has been replaced by a unique array of 
400 LED's that permits simultaneous display of two digital 
waveforms. 

The 136 can be used for viewing single shot events, or 
repetitive waveforms. It can be operated in real time mode, or 
in memory mode which permits acquisition and storage of up to 
24 128 -bit waveforms. These can be recalled, logically com- 
pared (AND, OR, EXCLUSIVE OR) to other stored/input 
waveforms, or output to an external device via an RS 232 port. 

Its very low cost, convenience and ease -of -use make the 
LogicScope the ideal instrument, for designing, troubleshoot- 
ing or repairing digital systems. 

Circle (7) on Reply Card 

Consider its Engineering & Field Service Applications: 
On microprocessor -based systems, check the timing rela- 

tionship of various parameters relative to the system clock and 
other key events. Its storage capability allows visual and logi- 
cal comparison of non -repetitive waveforms to known refer- 
ence signals. Output in the start-up of the digital device can be 
compared to reference signals to determine the operating state 
of the device. Questionable waveforms can be stored for analysis. 

Its light weight and small size make the LogicScope conve- 
nient to take on every service call. The 136 provides much 
more information for trouble shooting a digital system or pe- 
ripheral than a logic probe or digital multimeter, without hav- 
ing to lug an oscilloscope or logic analyzer along. 

Contact us for the name of your local distributor 

?OCCE< monotocte Inc. 
7320 Parkway Drive, Hanover, MD 21076 
301-796-3300 



Servicing 13 -inch 
K -Mart color chassis d D,..o. 

Repairing foreign -built color TV 
receivers frequently, presents pro- 
blems and frustrations. Working 
space often is crowded. Certain 
circuits are different from the 
American counterparts, and thus 
more difficult to understand and 
troubleshoot. A few components 
are so critical that they should be 
ordered from the manufacturer's 
representatives. 

Although these problems often 
are real, there are solutions. First, 
a good schematic and suitable 
items of test equipment are im- 
perative. Proper replacement com- 
ponents are becoming readily 
available. Malfunctioning tuners 
can be removed and sent to a 
tuner -repair depot for cleaning 
and overhaul. Universal replace- 
ments can be substituted for most 
transistors, ICs, capacitors and 
resistors. 

The 13 -inch color receivers sold 
under the K -Mart name are manu- 
factured by Gold Star, and Photo - 
facts 1870-1, 1993-1, 2021-1 and 
2106-1 cover most circuits. Com- 
pare the actual circuits against 
those of the various Photofacts, 
and use the one that most nearly 
matches the one on the bench, 
even when the model is not 
covered by the Photofact. 

Typical repairs of these K -Mart 
receivers by Gold Star are il- 
lustrated by the following case 
histories. 

No sound or raster 
Dc -supply voltages for some 

sound, video and chroma stages 
are produced by rectification and 
filtering of horizontal power from 
the flyback. A complete loss of 
horizontal deflection eliminates 
the raster and all sound. Of course, 
sufficient low -voltage dc voltage is 
required for operation of the hori- 
zontal -deflection system. There- 
fore, both the regulated low - 
voltage supply and the horizontal 

system must operate correctly for 
the receiver to produce sound and 
a color picture. 

One diode (D801) rectifies the 
120V line voltage, producing about 
+ 156V, which is reduced to 
+ 115V by the regulator (Figure 1). 
If + 156V cannot be measured at 
the regulator collector (case of 
Q801 regulator transistor), check 
diode D801, filter capacitor C807 
(470µF), 3A fuse F2, surge resistor 
R802 (104 10W), or on/off switch 
SW801. 

Both the regulated low -voltage 
supply and the horizontal 

system must operate correctly 
for the receiver to produce 
sound and a color picture. 

Several model CR401 receivers 
(Photofact 1870-1) were found to 
have a bad connection of the board 
wiring between R802 and Q801 
(see Figure 1). An open there pro- 
duces a completely dead chassis, 
without sound, picture or do 
voltages. For a dependable repair, 
solder a piece of insulated wire 
from R802 to the Q801 -collector 
terminal. 

Convenient testpoints for meas- 
uring the + 115V regulated vol- 
tage are fuse F1 and the case of 
Q551, the horizontal -output tran- 
sistor. Low voltage there might in- 
dicate a regulator problem or ex- 
cessive current in Q551. 

Figure 2 shows how to perform 
in -circuit tests of Q551 collector - 
to -ground leakage or junction 
voltage drop. Because the base 
and emitter have only about 0.40 
between them, and the emitter is 
grounded, they are both con- 
sidered grounded during leakage 

tests. Connect the ohmmeter 
positive probe to the Q551 collec- 
tor (case) and the negative probe 
to ground. The reading will be in 
ohms or megohms, and higher 
readings are desirable. Usually the 
reading will begin at a low resis- 
tance and increase rapidly as the 
filter capacitors charge. Wait until 
the reading becomes relatively 
stable. A high reading proves 
there is no leakage. The short or 
leakage might be in the power sup- 
ply or in Q551, so when the read- 
ing is too low, remove Q551 from 
the chassis for external tests. 

Some digital multimeters have a 
special diode test that applies a 
constant current to the diode or 
transitor junction and then meas- 
ures the resulting voltage drop 
across the junction. As shown in 
Figure 2, the collector/base junc- 
tion of Q551 is tested when the 
negative probe is touched to the 
Q551 collector (case) and the 
positive probe is grounded. The 
reading on the meter is 0.518V, 
which is normal for a power -tran- 
sistor junction (small silicon -tran- 
sistor junction often test above 
0.7). This same test usually 
proves conduction of the damper 
diode (connected between collector 
and emitter), but two Photofacts 
fail to show a damper diode on the 
schematic. (If a chassis originally 
had a damper diode, but it is 
removed, the operation will not be 
changed appreciably. However, 
the collector -base junction must 
function as a damper. If the output 
transistor is not designed for the 
heavier load, it probably will fail 
prematurely.) 

While Q551 has been removed 
for external tests, the receiver 
should be switched on and the 
+ 115V source at F1 (Figure 1) 
measured. Without the Q551 load, 
the voltage should be higher than 
+ 115V (perhaps + 150V), because 
it is impossible to cut-off all reg - 
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ulator current because R803 
(18012) parallels Q801, the 
regulator transistor. This could 
hide a problem; a shorted Q801 will 
give the same no-load reading, but 
after a shorted Q551 is discovered 
and a new one installed, the supply 
voltage will be excessive and the 
new Q551 probably will be ruined 
within a few minutes. While Q551 
is removed, one solution is to con 
nect temporarily a 250Q, 50W (or 
higher wattage) resistor from the 
CircuiTrace-1 + 115V source to 
ground and measure the resulting 
voltage. A normal regulator 

should supply about + 115V to the 
test resistor, but a much higher 
reading proves the regulator is 
defective and must be repaired 
before a new Q551 is installed. 
Rememoer to remove the test 
25012 resistor. 

A low voltage at the + 115V 
source, while Q551 is removed, in - 

If the fuse clips have changed 
color...the clips should be 

removed and replaced with a 

pig -tail fuse. 

F2 

120 VAC 3A 

LOSS OF LOW VOLTAGE 

dicates a problem in the low - 
voltage circuit (Figure 1), or 
perhaps a double defect in the 
regulator. Be certain all these 
potential problems are solved 
before a new Q551 is installed. 

Regulator problems 
Regulation of the + 115V supply 

in the Gold Star/K-Mart receivers 
is accomplished by varying the 
collector -to -emitter resistance of 
Q801 (Figure 3), which is placed 
between the regulated + 156V and 
the regulated source voltage 
(Figure 4). Increased C/E resis- 

L801 
SW801 D801 

Figure 1. Each K -Mart 13 -inch color 
receiver by Gold Star has a single diode 
that rectifies ac -line voltage. A series - 
type transistor regulator provides a 
steady +115V for the horizontal -output 
transistor. Several receivers have been 
found with an open circuit in the board 
wiring (see arrow) that eliminates the 
supply voltage. 

Figure 2. Case of the Q551 horizontal - 
output transistor is a convenient point 
for several tests, such as the + 115V sup- 
ply (when power is on) or leakage and 
transistor tests when the ac power is off. 

R802 
10 

10 W +156 V 

OPEN 

REG 

F1 

lA +115 V 

SOURCE 

10 V] 

C812 = 
33 µF 
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tance for example, will produce in- 
creased voltage drop, and this 
voltage drop is subtracted from 
the output voltage. Therefore, 
when Q802 and the associated 
components provide the correct 
varying base -to -emitter, bias at 
Q801, the Q801 C/E resistance is 
varied as needed to provide a 
steady + 115V at the voltage 
source for the horizontal -output 
transistor, regardless of minor 
variations of line voltage and 
horizontal dc power. Voltage at 
the Q801 emitter is sampled by the 
R811/R812/R813 voltage divider, 
which varies the bias of Q802, and 
the Q802 collector current passes 
through R808 to the Q801 base. 
Also, the Q801 base is clamped to 

120 VAC 

804 0 001 

--I I- 
D801 

+158V 

11803 
R802 ---- 
1011 18011 20W 
10W +156V 

0806)78804 
o2+117V 

R808 

R805 R806 
8200 4711 

470 µ0807 

' 
R807 r 080º' 2208 Q2 

ERRO80R 

AMP 

15K 

Q 01 

0+ 
RG 

R813 

5600 

an almost fixed voltage (from 
diode D806), so the Q802 collector 
current varies the Q801 base 
voltage enough for full regulation. 

Actually, there are two allied 
regulation actions. The Q801 base 
voltage is clamped to about 40V 
less than the + 158V that comes 
from C801, while the Q801 emitter 
voltage is the + 115V source volt- 
age that varies with the current 
supplied to the horizontal -output 
transistor. When the load current 
increases, the Q801 emitter 
voltage decreases. But the base 
voltage is unchanged. This is an in- 
crease of Q801's forward bias, so 
the C/E resistance is reduced, 
which lowers the voltage drop and 
restores the emitter voltage to 

Figure 3. Regulator transistor 0801 is 
mounted on one side of the chassis that 
functions as a heat sink in this Gold Star 
KMC1320 model. Q801 is rather difficult 
to remove, so make all possible tests in - 
circuit before removing 0801. 

Figure 4. Operation of this K -Mart 
regulator is described in the text. The 
collector -to -emitter resistance of 0801 
and resistor R803 are in parallel, and the 
circuit varies the 0801 C/E resistance as 
needed to maintain a constant output 
voltage. 

F1 

IA 

R811 

47K R508 

R812 

115 V 

A01 

2000 

ra +115 V SOURCE 

C812*1 
R256 r33 F 

220 

C256 ' 
6800 10 µF 
2W 

r 115 V SOURCE 

R50í 
6800 2W 1+1.591 

ROT 

C506 

17 µ 

+129 V SOURCE 

SHORTED IC 

C506 
47 µFr 

+114 V SOURCE 

+12.9 V SOURCE 

CRITICAL REGULATOR COMPONENTS 

Figure 5. Excessive current in IC401 is 
proved by excessive voltage drop across 
R508 that produces a low dc voltage at 
pin 11. If the voltage becomes normal 
after pin 11 is disconnected, this is proof 
that IC401 is drawing too much current. 

almost the same as the starting 
voltage. Of course, a decrease of 
load current raises the emitter 
voltage (which is decreased for- 
ward bias) and Q801's C/E resist- 
ance increases to increase the C/E 
voltage drop, and this in turn 
decreases the emitter -to -ground 
voltage to almost the same do 
voltage as before the change of 
load current. This provides mod- 
erate regulation. 

Q802 is added to multiply the ef- 
fectiveness of the regulation, 
because a sample of the Q801 emit- 
ter voltage (the so-called + 115V 
source) is applied to the Q802 base 
where a higher + 115V -source cur- 
rent produces a lower Q802 for- 
ward bias. The reduced forward 
bias decreases the Q802 collector 
current drawn through R808 from 
the Q801 base. The reduced cur- 
rent from the Q802 base increases 
the base -to -ground voltage, which 
increases the + 115V -source volt- 
age. A decreased current drawn 
from the + 115V -source increases 
the Q801 emitter and the Q802 
base voltages. Both voltage 
changes increase the Q801 B/E 
resistance and cancel most of the 
previous voltage increase. 

Of course, that assumes all com- 
ponents are perfect and the R812 
115V adjustment has been proper- 
ly made. Although almost any 
component shown in Figure 4 can 
affect either the output voltage or 
the efficiency of regulation, the 
troublemakers usually are Q801, 
Q802, zener diode D806, R802 and 
R804. Q801 and Q802 often open 
or become leaky. Zener D806 
usually shows leakage by 
operating too warm. Replace D806 
when fusible resistor R804 is found 
to be open. Also, visually check all 
soldered joints and resolder any 
suspicious ones. 

With one Gold Star CR407 
(Photofact 2021-1), the regulated 
supply measured too low at Fl, 
and there was no sound or picture. 
Even more significant, the 
+ 12.9V source measured only 
about + 1.5V and R508 (Figure 4) 
was operating very warm, in- 
dicating excessive current. The 
12V source supplies the 
sync/horiz/vert functions in IC401, 
and the pins had low voltage. As a 
test for shorted IC, we discon- 
nected pin 11 and the + 12.9V sup- 
ply increased to normal. IC401 
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LBO -518 emerges as the proven 100 -MHz standard. 
Hundreds of companies 
have proven it. 
A year ago, we predicted that 
the Leader LBO -518 would replace 
the TEK 465 as the new industry 
standard. Now, there is no doubt 
about it. Hundreds of companies 
have evaluated and purchased the 
LBO -518, some in very large 
quantities. Ard new orders are 
pouring in. 

The LBO -518- beats TEK 
465 & 2235. 
Although the LBO -518 costs 
51090* less than did the TEK 465, 
this versatile 4 -channel alternate 
time base scope provides superior 
performance and features. It has a 
faster, 'briighter, higher voltage CRT; 
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'Based on price & specs published in 1983 Tektronix 
catalog. TEK is a registered trademark of Tektronix. 

sensitivity; an extra calibrated input; 
and it's compact enough to fit under 
most airline seats. Of course, the 
LBO -518 beats the TEK 2235, since 
that's -lot even in the same league 
as the 465. 

Your company will love it. 
Try one Leader LBO -518. You'll 
be impressed with its amazing 
versatility, performance, accuracy 
and ease -of --use. Compare this 
cost-effective, feature -packed 
oscilloscope to any on the 
market. Once you do, we're sure 
the LBO -518 will become your 
company's new 100 -MHz standard. 

Two-year warranty. 
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CRT, is backed by factory service 
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was replaced with an SK9249 
universal type, and the receiver 
operation was restored. 

An unusual intermittent 
Sometimes the Gold Star 

KMC1311G would operate for 
several hours without loss of high 
voltage. But sometimes a small 

Figure 6. Some intermittents are caused 
by loose fuse clips. If the original clips 
have changed color because of heat, sol- 
der a pigtail -type fuse to the board, as 
shown. 

movement of the chassis or tap- 
ping it with a plastic screwdriver 
handle would cause the high 
voltage to collapse. When the dc 
voltage at the case of the horizon- 
tal -output transistor was mon- 
itored, it was found that the 
voltage became zero when the high 
voltage disappeared. 

Checking back through the cir- 
cuitry proved that the picture 
would return when fuse Fl was 
touched with a test probe. The fuse 
was loose in the clip. Although 
crimping the end clips together 
sometimes will solve such intermit- 
tents, it should not be attempted if 
the clips have changed color. This 
indicates heat damage, and the 
clips should be removed and re- 
placed with a pig -tail fuse that is 
soldered to the proper points on 
the circuit board (Figure 6). 

Fuses blow 
An overload in the horizontal - 

deflection system is indicated 
when Fl (1A) blows. Usually a 
defective component in the low - 
voltage or regulator circuit is 
responsible when F2 (3A) blows 
(see Figure 1). If F2 is open, con- 
nect a 100W incandescent light 
bulb across the clips. The bulb will 
be bright when the current is ex- 
cessive and will glow dimly for a 
normal current. 

If the bulb glows brightly when 

power is switched on, turn off the 
power and remove F1, which pro- 
tects the horizontal system. If the 
bulb is dim or black when the 
receiver is powered again, the 
overload is in the horizontal - 
sweep system. Remove the 
horizontal -output transistor, 
replace Fl and again switch on the 
power. When the bulb is bright, 
the defect is in some branch of the 
+ 115V supply, and resistance 
tests should be used to find the 
component. But if the bulb is dark, 
the problem is the transistor or 
some excessive signal load such as 
a shorted flyback or yoke. If the 
bulb continues to glow brightly 
with F1 removed, the defect is in 
the low -voltage power supply or in 
the regulator. 

In a K -Mart KMC1311G re- 
ceiver, the Fl fuse continued to 
blow unless the horizontal -output 
transistor was removed. However, 
Q551 tested normal when out of 
the circuit. Fl was replaced by a 
2A fuse as a test and a 100W bulb 
was used instead of F2. Various 
loads on the flyback were re- 
moved, but the bulb retained high 
brightness until the picture -tube 
socket was unplugged. This indi- 
cated the picture tube was shorted 
or highly gassy, so a very quick 
test was used with full power. 
Heavy arcing was seen in the neck 
of the picture tube. Replacement 
of the picture tube restored nor- 
mal operation with the correct 
fuses installed. 

No high voltage 
A few simple tests usually find 

the general location of the problem 
causing a loss of high voltage. 
First, measure the dc voltages at 
Fl and the case of Q551, the hori- 
zontal -output transistor. Virtually 
the same voltage should be found 
at both. An open in the T502 fly- 
back primary winding or the con- 
necting wiring is likely when the 
voltages are different. When both 
testpoints have the same excessive 
voltage, the Q551 transistor is 
open, the Q551 transistor has no 
base drive, or the low -voltage 
regulator is defective and produc- 
ing excessive voltage that has 
forced the receiver into shut -down 
mode. 

The following short series of 
tests will show which possibility is 
true: 

Remove Q51 and check it 

thoroughly. Do not reinstall it yet. 
Scope the Q551 base terminal 

for amplitude, frequency and ap- 
proximate waveshape (without the 
transistor, the waveshape will 
more nearly resemble a square 
wave). If there is no base signal, 
the defect probably is in the 
oscillator or driver stages, which 
should be checked in detail. If 
there is a proper base signal, it is 
likely the regulator is producing 
excessive voltage and the receiver 
originally was in the shut -down 
mode. As suggested before, con- 
nect a 2500, 50W resistor from the 
Q551 collector lead to ground 
(while Q551 is removed), power the 
receiver and check the do voltage. 
If it is near + 115V, the regulator 
is not defective; if it is + 140V to 
+ 150V, the Q801 regulator tran- 
sistor probably has a C/E short. 

After these defects have been 
found and corrected, finally install 
Q551 (either the good original or a 
new one as needed). Some Q551 
failures ruin base resistor R517 
(0.270), so R517 should be checked 
visually and for resistance. 

During scope tests, look for 
1VPP square waves at pin 10 of 
IC401 (see Figure 7). Next, scope 
for strong square waves at the 
Q502 horizontal -driver collector. 
Finally, 16VPP waveforms drive 
the Q551 base. Failure to find 
these waveforms calls for do 
voltage and resistance measure- 
ments to find the cause. Resistor 
R516 in the driver stage has a 
record of failures. 

In one actual case, the Q551 col- 
lector voltage was very high, there 
was no horizontal drive at the 
bases of Q502 driver or Q551 out- 
put transistors, and a weak dis- 
torted waveform was found at 
IC401 pin 10. All symptoms 
pointed toward a horizontal - 
oscillator failure. Then about + 1V 
was measured at B + pin 11 of 
IC401. Obviously, the IC could not 
operate correctly with such a low 
supply. When pin 11 was un- 
soldered from the supply, the sup- 
ply voltage exceeded + 13V. In- 
stallation of a new IC401 brought 
back normal operation. 

Excessive brightness 
When the brightness is exces- 

sive, several retrace lines often 
can be seen at the raster's top. 
Excessive brightness is caused 
usually by incorrect picture -tube do 
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S.W. Sperry Instruments introduces 

Another R.W. Sperry Instruments first! Our new 
combines the precision of 41/2 digit readings with all th 
wanted features you've been looking for. We've even include 
built-in frequency counter (up to 200KHz)! With 9 functions and 
33 ranges, the AWS DM -7010's expanded capability can't be beat 

And that's not all! Included among the special functions built 
into the DM -7010's small, self-contained housing are: conductance, 
diode test and an instant audible continuity check. The DM -7010 
has a basic DC Volt accuracy of 0.05% and loads of built-in 
safety features. 

You'd expect to pay $300 or more for an instrument boasting this 
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$170! Now there's no need to pay more for the accuracy and qual- 
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Figure 7. Scope IC401 pin 10 expecting 
to find horizontal -rate square waves. 
When pin 10 does not have the proper 
drive signal, measure and analyze the dc 
voltages at all active pins. Replace IC401 
if the voltages are incorrect. 

Figure 8. Loss of the + 148V supply to 

?-10-..,n ei ß - 

r .... ti> 

` t.,-...4 1z i.'; ' 

causes excessive brightness. Diode 
D504 and R548 in the supply often re- 
quire replacement. 

e tá 
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Figure 9. Symptoms of a defective IC601 
video/chroma IC include excessive 
brightness, insufficient brightness, a 
negative picture or a tinted raster. IC601 
is in the lower right corner of the 
photograph (Gold Star/K-Mart KMC- 
1310G model). 
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Figure 18. A heat -related erratic condition reduced the brightness at times. Although 
some dc voltages changed when the problem occurred, the most important symptom 
was a return to normal when canned coolant was sprayed on IC301. A new replace- 
ment IC301 stopped the intermittent condition. 

voltages, a shorted picture tube or 
defects in a video stage. There- 
fore, the first step should be check- 
ing do voltages at the picture -tube 
socket. 

In one Gold Star CR401, the col- 
lectors of Q353, Q351 and Q352 
color -output transistors measured 
about + 40Vdc, producing insuffi- 
cient bias for the picture -tube guns 
and causing excessive brightness 
with some blooming. Voltage and 
resistance tests located an open in 
R548 (Figure 8). The k + 148V sup- 
ply was producing no voltage. How- 
ever, a low voltage was produced 
at the color collectors by current 
from the picture -tube cathodes. 

Another potential cause of ex- 
cessive brightness is an open or in- 
creased value in R362, a 1.8MQ 
bleeder in the picture -tube screen - 
grid control circuit. Also, arcs in 
the picture tube can short diode 
D504 (Figure 8), or the short and 
arcs together might burn out R548 
(mentioned before). In this re- 
ceiver, replacement of R548 cor- 
rected the excessive brightness. 

In a KMC1310G model, symp- 
toms of incorrect brightness com- 
bined with a negative picture or a 
tinted raster might indicate a 
defective IC601 video/chroma IC, 
which should be replaced (Figure 
9). Scope waveforms usually are 
limited to input and output video 
signals. Remember that a defec- 
tive IC might not change the do 
voltages more than 10 percent to 
30 percent at some of the pins. 

Intermittent picture 
After a K -Mart KMC1310G 

operated normally for about 10 
minutes, the screen became dark 
red and the brightness control had 
little effect. IC301 (Figure 10) was 
suspected, and do voltages at all 
pins were measured during normal 
and abnormal operation. Although 
several do voltages changed, the 
cause was not clear. Cooling spray 
was applied to IC301 while the re- 
ceiver was malfunctioning, and im- 
mediately normal operation was 
restored. Replacement of 1C301 
with an ECG1164 universal IC 
stopped the intermittent brightness 
problem. 

Erratic picture and sound 
One cause of intermittent pic- 

ture and sound in these Gold Star 
receivers is a defective AGC con - 
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Our Twelve 
Inexpensive 
Ways To 
Look Inside 
Your ICs. 

Testing and troubleshooting digital circuitry no longer requires expensive 
equipment and complex, time-consuming processes. Global Specialties 
offers a family of twelve inexpensive and easy -to -use logic -test products 
ranging from hand-held digital logic probes and pulsers to multi -point logic 
monitors. 

These IC troubleshooting tools provide fast, accurate testing of all logic 
families in laboratories, production, quality control and field service applica- 
tions. We've advanced the design and use of logic probes and other digital 
test products. 

Your local Global distributor can help you select the model which precisely 
fits your needs. 

Global Logic test family .. . 

LM -1 Clip Type 16 Ch. LM 

LM -2A Pocket Size 16 Ch. LM 

LM -4 Pocket Size 40 Ch. LM 

LP -1 Low Cost Dual State Probe 

LP -2 Dual State Probe 

LP -3 High Speed Probe 

LP -4 High Speed ECL Probe 

DP -1 Probe Type Digital Pulser 

LPK-1 Dual State Probe (Kit) 

DPK-1 Probe Type Digital Pulser 
(Kit) 

LTC -1 Logic Analyze Test Kit 

LTC -2 High Speed Logic Analyze 
Test Kit 

Call our Product Availability 
Line: 1-800-243-6077 

GLOBAL SPECIALTIES 
An Interplex Electronics Company 

70 Fulton Terrace 
New Haven, CT 06512-1819 
(203) 624-3103 TWX: 710-465-1227 
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C452 
100 µF 

Q451 

VERT OUT 

TO VERTICAL YOKE 

CHECK FOR VERTICAL SIGNAL 
AT TI -IF ARR(1WC 

GREEN RASTER 

Figure 12. Shorted, leaky or open color - 
output transistors change the picture - 
tube cathode dc voltages (and thus the 
brightness of each primary color). A 
shorted or leaky transistor (Q353 is 
shown here) increases the brightness of 
its associated color (green, in this case) 
and also causes excessive heating of 
the collector resistor. For these symp- 
toms, dc voltage tests should be per- 
formed first. 

trol. In several cases, the control 
pin that connects internally to the 
wiper blade appeared to be loose. 
Replacement of the AGC control 
with a miniature screwdriver - 
adjustment type control and an ad- 
justment corrected the intermittent 
operation. 

Loss of height 
For a model CR407 (2021-1) that 

has no vertical deflection, scope 
pin 2 of IC401 and the positive ter- 
minal of C452 (Figure 11). If pin 2 
has no signal, the IC probably is 
defective. A strong signal at pin 2 
and virtually none at C452 points 
toward trouble in Q452 or Q451 
stages. However, a strong signal 
at both, but only a horizontal line 
on the screen, often indicates the 
vertical yoke or R460 is open. 
R460 is connected between the 
cold end of the vertical yoke and 
ground. It supplies negative feed- 
back to the vertical -height control. 

Figure 11. Scope the input and output 
points (at the two arrows) for vertical 
waveforms to determine whether the 
problem is inside 10401 or in the 
Q4521Q451 output stage. 

Resistor R451 (3302, 5W) and 
4.72 R452 often are burned open, 
especially when Q451 shorts. Re- 
move Q452 and Q451 for tests out 
of the chassis. These flat types 
have a tendency to break down 
under load, so they might require 
replacements as a test, in severe 
cases. While the power transistors 
are out of the chassis, all resistors 
and diode D451 should be tested. 
This provides greater accuracy, 
free from paralleling loads. 

Intermittent green picture 
When one color is greatly domi- 

nant, or missing from the raster, 
suspect problems with the picture 
tube or the color -output tran- 
sistors, which supply matrixed 
luminance and chrominance sig- 
nals to the picture -tube cathodes 
(Figure 12). Leakage between col- 
lector and emitter in one tran- 
sistor will reduce the associated 
picture -tube cathode voltage, thus 
increasing the brightness of that 
one color. An open in one tran- 
sistor will increase the do voltage 
of the associated picture -tube 
cathode, thus decreasing the 
brightness of that one color. 
Therefore, the first three 
measurements should be the color - 
output transistor collectors, which 
should test within 10V of each 
other. If one is much higher or 
lower than the other two, that one 
probably has the incorrect voltage 
and the defect. Shorted tran- 
sistors can ruin their collector -load 

resistors, so the three collector 
resistors should be tested for 
resistance. Defective color -output 
transistors can be replaced with 
GE -232 or ECG -157 universal 
types. 

For example, one Gold Star 
CR407 showed an all -green screen. 
Q353 had only about + 8V at the 
collector rather than the normal 
+ 108V, and R363 was running 
very warm. After it was removed 
from the picture -tube -socket 
board, a leakage of about 10002 
was measured between collector 
and emitter terminals. Installation 
of a new Q353 and a new R363 
(Figure 12) allowed normal gray - 
scale adjustments, a blue -gray 
black -and -white picture, and 
natural colors during colorcasts. 

Sound problems 
In these Gold Star 13 -inch 

receivers, popping noises 
sometimes are heard in the 
speakers during the first few 
minutes of operation. Most such 
noises are triggered by temp- 
erature changes inside one of the 
two audio -output transistors. 
Usually, blowing hot air on the 
transistors will start the noises, 
and careful applications of canned 
coolant applied to just one tran- 
sistor at a time will stop the noise 
when the spray reaches the cul- 
prit. Replacement of the defec- 
tive transistor is the only remedy. 

Weak or garbled sound can be 
caused by IC201, the audio IC. 
Replace IC201 when any of the 
pins have incorrect dc voltages. If 
all pin voltages are perfect, try ad- 
justing sound -transformer T202 
for minimum distortion. 

When the sound is weak and 
noisy, parallel another 114,F 

capacitor across C208. If the sound 
is very weak, parallel another 
capacitor across 10µF C253 (that 
feeds the output transformer) and 
check R256, the 2202 fusible 
resistor in the + 114V supply. 
Replace R256, if the value has in- 
creased. 

Comments 
These case histories should 

prove that troubleshooting and re- 
pairing foreign -manufactured col- 
or TV receivers is no more difficult 
than the repairing of nationally 
known brands. SSW., 
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OF 

PREVENT 
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 electronic 

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. 

.4111114e11111111111. 
NEW -TONE ELECTRONICS, INC. 

44 FARRAND STREET BLOOMFIELD, NEW JERSEY 07003 
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Emerging TV 
and video 

developments 
So much is happening in televi- 

sion and video that it's almost im- 
possible to keep up with the 
changes. There's the recent addi- 
tion of stereo audio capability for 
television (useful when broad- 
casters begin broadcasting stereo 
audio). There's modular television 
that allows viewers to assemble 
their television/video system as 
audiophiles have been doing with 
stereo for years, and even to in- 
tegrate video with audio. High 
fidelity, stereo sound capability 
has been added to both Beta and 
VHS VCR formats. 

The list of recent innovations in 
both the hardware and the soft- 
ware associated with televi- 
sion/video seems endless. Here are 
a few of those innovations. 

Tiny color televisions 
For years, the most significant 

limiting factor in TV design was 
the cathode ray tube (CRT). 
Because of its inherent char- 
acteristics, a CRT -based TV set 
needed high voltage, significant 
amounts of current and con- 
siderable depth behind the picture 
tube to place the neck containing 
the electron gun(s). Two com- 
panies, Sony and Sinclair over- 
came one of these limiting factors 
in recent years by folding the pic- 
ture tube neck so that it bends and 
runs parallel to the picture tube 
face. The development of a mono- 
chrome LCD TV set two years ago 
was a breakthrough that dispensed 
with all of these limiting factors. 

The big news in small television 
is the color LCD TV set. At the 
1984 Summer Consumer Elec- 
tronics Show in Chicago in June, 

Tiny color television measures 6.3 by 3.15 by 1.22 inches and weighs about a pound. 
The screen is two inches square. 

two palm -sized color televisions 
were displayed: one by Epson and 
one by Seiko, both divisions of the 
Hattori Seiko conglomerate. The 
description of the Epson Elf that 
follows was provided by Epson. 

In an ordinary CRT, the video 
signal is converted into a picture 
by an electron gun, which emits an 
electron beam that sweeps across 
525 lines in a phosphor -coated 

CRT some 60 times per second. 
The beam's motions are controlled 
by powerful magnets on either 
side. The image is created by the 
glowing phosphors in each line. 

In the Epson Elf TV, by con- 
trast, the video signal activates a 
selected number of dot -like picture 
elements (pixels) in each row, one 
row at a time. Switching these pix- 
els on or off is controlled by 
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N.A.P. Lowers Prices 
ON VCR PARTS 
VCR parts prices have just undergone a major repair. 
Now N.A.P. offers you a more competitive price on top of cil their other advantages. Quick service. Dependable 
supply. Compatible with many VHS models of other brands such as RCA, Quasar, G.E. and Panasonic. Plus the kind of 

consistent quality you've come to expect from the 
name behind names like Magnavox, Sylvania and 
Philco. J,, So, erase last year's price lists. Shop and compare. 
You'll find our new lower prices another great reason 
to stock N.A.P. parts. 

CONSUMER ELECTRONICS CORP. 
Product Services Operation 
P.O. Box 309, Dept. 849 
Greeneville, TN. 37744-0309 
1-615-639-1121, Ext. 5803 

CONSUMER 
ELECTRONICS 
CORP. 

EC RC ER 

CORP 
NICS 

A North American Philips Company 
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microscopic thin-film transistors 
(TFTs) placed at each pixel. The 
image is formed not by phosphors 
but by liquid crystals, long rod -like 
organic molecules respond to elec- 
trical signals from the TFTs. 
When a pixel is on, the liquid 
crystals block out light. When it is 
off, the molecules let light through. 

The Epson Elf, the product of a 
5 -year research effort by the 
R & D group of Suwa Seikosha 
that serves Epson and other com- 
panies within the Hattori Seiko 
conglomerate, was developed to 
overcome certain limitations of the 
CRT. For one thing, the relatively 
high power consumption, bulk and 
weight of CRTs make them dif- 
ficult to use in truly portable 
televisions. And CRTs cannot be 
viewed in bright sunlight. 

By contrast, the circuitry re- 
quired with liquid crystals is 

Heart of the minuscule color television is this circuit board manufactured through 
what the manufacturer calls a revolutionary new process for mounting thin film tran- 
sistors. The transistors are combined with sensitive liquid crystals capable of 
displaying a color image. 

Epson Elf 

LCD circuit board 

Enlarged 
portion of 
screen 

Blue 
filter 

Green 
filter 

Red 
filter 

Polarizer 

OFF 
(bright) 

Thin film 
transistor 

Gloss 

Colored filters 

Glass 

Output Liquid Common 
electrode crystal electrode 

ON (dark) 

Polaráer 

Liquid crystals, in conjunction with thin-film transistors and colored filters make up 
the screen of this TV set. 

typically compact and light- 
weight; therefore, the LCD televi- 
sion can be held in the palm of the 
hand. Moreover, the low power 
consumption of liquid crystal eases 
the drain on the unit's batteries. 
And because the electrodes in a li- 
quid crystal display can be made of 
transparent materials, the LCD 
screen can be back -lit with 
sunlight (or a built-in fluorescent 
light). 

In developing the Epson liquid 
crystal color television, Suwa 
Seikosha's scientists and engineers 
had to overcome some formidable 
obstacles. For one thing, the liquid 
crystals already used in watch and 
calculator displays were relatively 
slow to respond to electrical sig- 
nals -a drawback in video dis- 
plays, where the liquid crystals 
must be turned on and off many 
times a second. Secondly, most li- 
quid crystal displays LCDs were 
low in contrast and limited to black 
images on a light background. 

To solve problems of slow re- 
sponse times and low contrast, 
Suwa's research team employed 
the TFTs to turn on and off each of 
the 52,800 pixels in the display. 
Transistors, deposited on a glass 
substrate, were made of polycry- 
stalline silicon, a material known 
for its stability and reliability. 

To understand how the TFTs im- 
proved performance, it is neces- 
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New high -purity chemicals for your 
high-tech repairs. 
They're going to extend the life and improve the perfor- 
mance of your electronic components and electronic 
repairs. 

Circuit refrigerants, flux removers, restorers and 
cleaners. They'll suit your needs because they suit ours. 
As one of the world's leading suppliers of electronic com- 
ponents, we wanted to make sure that the components 
we built would be protected with the highest purity 
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Videocassette recorder allows user to program as many as eight programs up to a year in advance. 

sary to know a little about how 
LCDs operate. In a twisted 
nematic display, typical of wat- 
ches, calculators and the LCD 
television, liquid crystals are sand- 
wiched between top and botton 
polarizers, each placed at a 90 
degree angle to each other. When 
no electric field is present, the li- 
quid crystals have their long axes 
parallel to top and bottom 
polarizers and successive layers 
gradually twist through the 90 
degrees between top and bottom. 
Light entering through the bottom 
polarizer gradually gets twisted 
through a 90 -degree angle by the 
liquid crystal layers and exits 
through the top polarizer. A 
viewer looking down on this spot 
sees a light background. 

In the presence of an electric 
field, however, the molecules 
stand up on their ends, parallel to 
the direction of the field. In this 
state, they can no longer rotate 
light. Therefore, light entering the 
bottom does not get twisted; in- 
stead it gets absorbed by the top 
polarizer. To a viewer looking 
down on the display, this spot ap- 
pears dark. 

To create the hundreds or thou- 

sands of pixels needed to form an 
image in a LCD, the earlier (and 
still widely used) approach was 
multiplexing. In multiplexing, 
rows of electrodes are deposited 
on one side of the liquid crystal 
layer and column electrodes are 
deposited on the other side. The 
pixels are created at the junction 
point of the rows and columns. 

To turn on the pixels, electric 
pulses are fed rapidly to each row 
while the columns are pulsed sim- 
ultaneously. If the voltage at a 
row -column junction adds up to 
more than a threshold value, the li- 
quid crystals respond. 

Multiplexing has its problems, 
however. Because many rows 
must be addressed in a short time 
by a single electric pulse, the time - 
weighted average voltage ON- 
OFF ratio of black and white level 
is low, resulting in poor contrast. 

These problems were solved by 
resorting to an approach called 
active -matrix addressing. In this 
system, the 240 -row and 
220 -column electrodes of the 
display are deposited on a single 
glass substrate. On the opposite 
plate of the display is a common 
electrode. (See diagram.) 

The TFTs, placed at each row 
and column junction, now turn on 
whenever a pixel is to be activated. 
(The driver circuitry controls 
which pixels are activated.) 

With the TFTs, each pixel ex- 
periences the full voltage needed 
to turn it on, not a time -weighted 
average, as in multiplexed devices. 
The result is a very high ON-OFF 
ratio resulting in good contrasts. 

As for the color in the LCD tele- 
vision, it was created by the use of 
thousands of microscopic red, blue 
and green primary -color filters 
placed over each pixel electrode. 
When a red spot is to be created, 
the TFTs at the blue and green 
filters are turned on, blocking out 
light there and letting light 
through only at the red filters. If 
blue is desired, the red and green 
TFTs are turned on; and if green is 
to be displayed, the red and blue 
TFTs are activated. 

Other shades are created by turn- 
ing on various mixtures of the pri- 
mary color pixels. If all the TFTs in 
a region are turned on, no light gets 
through and the image appears 
black. If none of them are turned on 
all the primary colors get through 
and the image appears white. 
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NASD* ANNOUNCES 
THE BEGINNING OF A NEW ERA 

FOR SERVICE DEALERS. 

AT LAST a single, strong, productive association, 
specifically designed and structured 

to serve all independent service dealers. The kind of organization 
that service dealers have been looking for for years has finally become 
a reality. 

Over the years, service dealers have engaged in a seemingly endless 
string of battles to protect their businesses. Their adversaries have 
included both local and federal government, so-called consumer 
protection groups, big business interests like yellow -page publishers 
and cable TV operators, and even their own suppliers. 

All the while they fought off threats to their survival, they had to handle 
the countless day-to-day tasks involved with running a profitable 
business: maintaining healthy parts inventories, training and 
motivating technicians, pricing their services to be both competitive 
and profitable, keeping their books, keeping their customers, and 
on and on. 

Finally there's help! With the formation of the National Association 
of Service Dealers (NASD), a division of NARDA, Inc., a new era is 

beginning for service dealers. 

NASD members get immediate access to a wide range of benefits: 

Reduced insurance costs for group coverage, business 
insurance, workers compensation, life insurance, and 
much more. 

Improved performance, productivity and profits using the 
unique, computerized Service Data System 

Increased parts turns. with lower investment, through a 
special inventory control program 
Reduced costs in handling bank card transactions with a 
1.6% Visa and Mastercard program 

And the list goes on and on: a national credit union for 
dealers and their employees, a monthly newsletter just for 
service managers, extended service agreements, 24 -hour 
electronic communication system, discounts on service 
books, audio cassettes, service and delivery aids, etc., etc. 

Dozens and dozens of ways to save money, improve efficiency, reduce 
expenses, and increase profits - available, for the first time, to ALL 
service dealers! 

BEST OF ALL IT'S FREE 
To prove just how valuable NASD membership is, your FIRST SIX 
MONTHS are absolutely FREE. No gimmicks, no risks, no obligation. 

To qualify for this special offer, applications (limited to one membership 
per service or sales -and -service firm) must be received before 
December 31, 1984. After that date, membership dues will be $150 for 
the first year ($125 for subsequent years). 

Mail the application today and start taking advantage of all your NASD 
benefits now! Your first 6 months membership is FREE! 

One more benefit to NASD membership, one you can hardly put a 
price tag on, can best be termed CLOUT. 

Since NASD is run by and for servicers, the various issues and 
problems affecting service dealers will get top priority. Now, with one 
strong association, representing ALL service dealers, the government, 
the big business interests, and the industry at large won't have to listen 

hard to hear the service dealer's point of view. It will be loud and clear. 
And it's about time. 

And that's still just the beginning. As NASD members share their ideas 
and input, the association will be investigating a whole new range of 
programs including a parts discount program flat rate pricing 
manuals for all product categories a program for certifying appliance 
technicians a service managers directory hiring package including 
technician pre -employment exam and many other projects that just 
weren't feasible before the formation of NASD. 

BONUS 
As an extra incentive to mail your 
application today, we'll include with 
all free six-month memberships, a 
FREE copy of "Profitable Service 
Management," a collection of 
44 thought -provoking, profit - 
producing articles on the art 
of service management. A 
regular $25 value, yours for 
the asking! But don't wait! 
Mail your application today! 

r 

PROFITABLE 
SERVICE 

MANAGEMENT 

__ . ffl 
OK' Sign me up for six months 

FREE membership in The National Association 
of Service Dealers and rush me complete details on all member 
programs and services. As my extra free BONUS, send me a copy of 
'Profitable Service Management:' 

Firm Name 

Individual' 

Title 

Address' 

City: State Zip 

Phone: ( 

We must have the following information to process your application. 

Approximate annual service volume (parts & labor): 

under $100,0001 $100,000-$250,000L 
$250,000-$500,000 E over $500,000 1 

Products serviced: ^Kitchen appl. lAudio products 
Laundry appl. 1 I Computers 
iVideo products [I Other 

Do you have an in-house computer or terminal? Yesl 1 Non 
Number of employees: technicians other personnel 
Do you sell parts over the counter? Yes El Non 
Do you sell any other products? Yesi 7 NoL 
Numbers of years in business 

Mail to: NASD, 2 N. Riverside Plaza, 
Suite 222. Chicago, IL 60606 

NATIONAL ASSOCIATION 
OF SERVICE DEALERS 

fflIM IMMffl 
MOW fi ` MI \-7 MilW 

a division of NARDA 
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NORMAL PROGRAM 
PROGRAM 6 10101114 CH 08 ..: * 

TIME ON 0230 PMT 
TIME OFF 04.30 PM 

START DATE 03/22/84 
THU 

TO ERASE PUSH CLEAR 
TO END PUSH PROGRAM 

With this VCR, on -screen graphics guide the user through the programming 
quence step-by-step. 

Meanwhile, the company's re- 
searchers are looking at other in- 
novative LCD products. One is a 
flat -panel liquid crystal television 
that could be hung on a living room 
wall. Because of the technical dif- 
ficulties involved, however, such a 
product is still many years away. 

VCR displays command 
on TV screen 

Programming a VCR to turn on 
at some time in the future to 
record a TV program, then turn 
itself off when it's finished can be 
something of a challenge the first 
time or two the operator tries it. 

A recently introduced VCR by 
RCA Consumer Electronics Divi- 
sion simplifies that procedure con- 
siderably. According to informa- 
tion supplied by RCA, the VKP900 
is the first VCR using a remote con- 
trol unit to set the timer -clock and 
preprogram as many as eight pro- 
grams up to one year in advance. 

The VCR's wireless infrared 
remote control also activates 
alphanumeric graphic displays on 
the TV screen whenever the user 
operates primary VCR functions 
or remote programming steps. 

"This new convertible VCR 
makes programming easier than 
ever before," said Stephen S. 
Stepnes, division vice president, 
marketing. "Not only can all pro- 
gramming be set remotely from 
the comfort of your easy chair, but 
the onscreen graphics guide you 

se - 

through the programming se- 
quence step by step." 

David H. Groner, division vice 
president, marketing operations, 
said with the new convertible 
VCR, the consumer no longer has 
to approach the VCR armed with 
instruction manual to program the 
unit. "The VKP900 questions, 
listens and responds through any 
TV set while the consumer simply 
makes choices on the remote hand 
unit." 

To start the programming se- 
quence from the remote hand unit, 
the user first pushes the Program 
button and a menu of options ap- 
pears on the TV screen: 1) clock 
set; 2) normal program (for 1 - 

time recording); 3) daily program 
(for programming the same time 

every day Monday through 
Friday); 4) weekly program (used 
to record at the same time each 
week); and 5) program review. 

To set the clock, the user would 
push 1 to bring the clock -set 
display on screen, enter the cor- 
rect time, push 1 or 2 for a.m. or 
p.m., then enter the correct 
month, day and year. The correct 
day of the week (Monday, Tues- 
day, etc.) will automatically ap- 
pear. The unit has a built-in 
100 -year calendar that will supply 
the correct day for any date 
through December 31, 2083. Push 
program to enter the time and 
date into the VCR's memory and 
to start the clock. 

To program the VCR for unat- 
tended recording, push program 
again to call up the menu, then 
press 2, 3 or 4, depending on 
whether it is to be a 1 -time recor- 
ding or a daily or weekly program. 
The on -screen graphics will ask for 
the channel desired, time to start 
recording, a.m. or p.m., the time 
to stop, again a.m. or p.m., and 
the date of the desired program. 
Then push program to enter the in- 
formation in the VCR memory. 

These steps can be repeated for 
up to eight different programs. To 
review what has been pro- 
grammed into the memory, press 5 
the program review and the TV 
screen displays each program in 
the VCR's memory, pausing about 
10 seconds for each. To erase one 
or more programs, simply press 
clear on the hand unit when the 
particular program is displayed. 

Video multiplexer allows user to distribute home video signals to all TV sets in the 
home via existing antenna wiring. 
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WHEN YOU'RE HUNG UP, GnrETHE 

G R CENTERACALL. 

When you need fast response to 
servicing questions, this is the 
number you'll need. 

It's the toll -free number to 
the GE Answer Center. 

Any time, any day of the 
week, we'll help you find 
answers to questions on GE 
video and audio service. 

If you need replacement 
parts, we have instant order- 
ing via toll -free telephone 
and speedy delivery by UPS. 

You can even charge 
parts orders to your VISA' or 

way' MasterCard' account. 
If you have a technical question, we have toll -free Tech Line' ser- 

vice assistance. We also have service manuals (in addition to the mini - 
manuals found in many GE TVs) . 

So save yourself some time and trouble.Take the time to save this 
number.Write it down where it's easy to find and use. It's your toll - 

free connection to General 
Electric service support. 

It's Our Business To Make 
Your Business Easier. 

GE CONSUMER ELECTRONICS 

Circle (27) on Reply Card "GE" is a registered trademark of General Electric Company. 
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Multiplexer adds channels by allowing user to assign home video sources to unused 
channels for distribution throughout the house. 

The recorder is also compatible 
with the Digital Command Center 
remote unit introduced with 
RCA's color TV monitor/receivers 
last year. All the programming 
steps that can be done with the 
recorder's own remote hand unit 
can also be performed with the 
Digital Command Center as well. 

The unit features the popular 
modular docking system first in- 
troduced a year ago. This system 
allows the portable deck to be 
snapped apart from the tuner base 
for away -from -home taping, then 
returned to the tuner base without 
the use of extra cords or cables. 

Other features include 
133 -channel capability, a 5 -head 
record/playback system with field 
still special effects, express re- 
cording (XPR), and stereo record- 
ing/playback with high frequency 
noise reduction. 

Video multiplex assigns TV 
channels to home video sources 

With a typical home video 

system, if you have more than one 
TV set, you have to connect any 
home video unit, such as a VCR, 
directly to the TV set you wish it to 
play on. 

A new line of video multiplexers 
allows users to view their home 
video sources on all their TV sets. 
According to Multiplex Tech- 
nology, of Fullerton, CA, users can 
now watch all of their video sour- 
ces on every television in the home 
by making TV channels with Chan- 
nelPlus. This multiplexer adds new 
channels right to the existing 
antenna or cable wires. 

Any video source is compatible 
with the multiplexer - VCRs, video 
games, video disks, home com- 
puters, satellite receivers, video 
cameras, etc. The user assigns 
each video source to an unused 
UHF channel by turning knobs 
located under the decorative cover 
on the front of ChannelPlus. For 
example, the videodisc might be 
assigned to channel 21, the video 
game to channel 25 and the VCR 

to channel 35. 
Once the video sources have 

been connected and the added 
channels defined, the box, if 
desired, can be kept out of sight 
because there are no switches to 
contend with. 

According to the manufacturer, 
the unit eliminates the inconven- 
ience and loss of picture quality 
associated with conventional swit- 
chers, by using the latest high - 
frequency technology to solve 
distribution problems that switch - 
ers can't. 

These multiplexers are available 
in six different models which differ 
by the number of added channels 
and type of input accepted. Each 
model accepts antenna or cable 
service in addition to the added 
channels. Mono and stereo inputs 
are also accepted. 

When more than three video 
sources plus antenna or cable ser- 
vice are to be combined, two or 
more ChannelPlus units may be 
chained. For example, a Chan- 
nelPlus Two chained with a Chan- 
nelPlus Three provides five added 
channels. 

Another problem inherent in RF 
switchers is that they defeat both 
remote control features and VCR 
programability. The convenience 
of a remote control is negated 
when a user must walk up to the 
switch box to select the video 
entertainment source. Likewise, 
many VCRs sold today can be pro- 
grammed to record several pro- 
grams over a period of time, 
switching from channel to channel. 
This feature is also negated each 
time the video source has to be 
changed. This problem doesn't ex- 
ist when using a video multiplexer. 

And so on 
This is an exciting period for 

television and video; but it's also a 
time that challenges anyone in- 
volved with television and video to 
keep up with so many develop- 
ments on so many fronts. The raw 
technology for dozens of future 
new and startling developments, 
like hang -on -the -wall thin televi- 
sion, stereo TV broadcasting and 
more, is in place. It's just 
a matter of time. 
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ADVERTISEMENT 

TECHNICIAN'S REVENGE ! 

We know that this situation has never happened to you (chuckle - 

chuckle) but, a certain technician from a "friendly camp" decided 
to play a trick on his fellow shop owner. He had an old RCA 

CTC 88 that he was about to junk out because he was convinced 
that it had an intermittant CRT and probably wasn't worth repair- 
ing (the price of new TV sets being what they are). 

Since our prankster whore we will call "Bill" (not his real name) 
had coffee almost everyday with his friend and victim, whom we 
will call "John" (not his real name either), he saw nothing wrong 
with having a little fun. 

On Monday morning (over coffee) Bill began telling John about 
this "miserable" bench job that he was working on. You can just 
imagine the conversation. 

On Tuesday morning Bill brought it up again. This time, he told 

John that he had just found out that his "infected dog job" had 

been down at Henry's shop (another friend of theirs) adding, I just 
can't imagine Henry butchering a TV set like that. With a straight 
face he continued" the problem is, the TV set belongs to Henry's 
mother-in-law. All I'm trying to do is fix it, and get it back to her 
without telling her that Henry butchered it". You're not real busy 
John, would you consider helping me (and Henry), Bill 
asked. Sure, I'll help, said John. 

The trap was set, John had taken the bait! 

Bill went back to his shop and began surgery on his "ill fated" 
RCA. Here is a list of what he did: 

(1) Removed the horiz driver transistor and installed a short piece of wire across the 
now empty collector and emitter foils. 

(2) Shorted across the secondary winding of the start up transformer. 

(3) Shorted the base to emitter of the error amp transistor in the LV regulator circuit 
(MDR001). 

(4) Took a lead pencil and made a good heavy path to ground beginning at the button 
on the 2nd anode cap of the CRT. 

(5) Removed the B+ regulator transistor and its 47 ohm shunt resistor from the 
luminance module (MDL001) in order to disconnect the B + resupply circuit for the 
horiz osc. 

(6) Shorted the x-ray protect transistor (E to C). 

(7) Removed the 1.8 ohm ten watt surge resistor from the LV supply. 

(8) Connected a well concealed wire across the primary winding to the flyback. 

(9) Replaced the .62 OF discharge capacitor in the horiz yoke circuit with a .5 ohm ten 
watt resistor. 

(10) Disconnected the emitter of the horiz output transistor then installed a .047 
capacitor from emitter to floating ground. 

(11) Installed all new rectifiers in the scan derived 8+ sources (backwards) ! 

(12) Removed the damper diode. 

(13) Cut the pins off of the LV regulator SCR, then installed a well concealed wire on the 

bottom of the SCR socket (A to K). 

(14) Removed the 10 K feed resistor from the focus circuit. 

The next morning Bill dropped the RCA off at John's shop. He 

smiled grimly, as he asked John to do what he could to fix it ad- 

ding, "I'd like to stay and help you but I have jury duty! John nodd- 

ed "ok" and Bill went out of the front door in a fit of "silent" 
laughter. - - - He was headed for "Henry's" shop. 

Bill and Henry spent the next three hours laughing. They now plan- 
ned to have Henry's mother-in-law (who was a good friend of 

John's), call him and claim that "the set was working just fine 
when I gave it to Henry. All it needed was a light bulb for the chan- 
nel numbers". After which, both Bill and Henry planned to call 

John every day and ask him how soon the set would be ready! 
With that, Bill headed back to his own shop. 

When he arrived, the RCA was sitting on his front counter playing. 

(About a half hour earlier, John had brought it back, set it on the 

counter, plugged it in, put a perfectly good picture on it and col- 

lected $180.00 in cash from Bill's secretary. He had even fixed 
the solder bridge in the 202v line that had made Bill think the CRT 

was intermittant). 

As soon as Bill walked in, his secretary looked up and said, "You 
just missed John. He brought our RCA back about a half an hour 

ago. The bill was $180.00. When I paid him, he started laughing so 

hard I thought he was crying. On his way out he said to tell you 

that he would buy the coffee tomorrow morning!" 

John had diagnosed and corrected all 15 separate problems in 

less than three hours with his Super Tech computer. 

You too, could have very easily done so! In case you don't believe 
it, we would like to send you a free operator's manual for same. 

The first part of the manual tells you what not to do. The second 
section explains in generic form how all start up and shut down 
circuits work and, the third section tells you how to operate your 
Super Tech computer. The actual test sequence itself takes only 

five seconds plus CRT filament warm up time. At the end of which, 
you know exactly where the problems is, one defect at a time! 

After reading just the operator's manual, you will have no choice 
but to believe it. Call 806-359-1824 and ask for Super Tech 

Manual; they're free to any TV technician or shop owner. We'll 
even send it pre -paid or circle ( 14 ) ... we'll still send you one. 

December 1984 Electronic Servicing & Technology 37 



By Sam Wilson 

I can remember the time when it 
took two days to cover the subject 
of diodes in the classroom. One day 
of that was for review. Now, there 
are so many types of diodes that 
we need to look them over period- 
ically so we don't get out of step 
with the times. 

In this article, I will review some 
of the special-purpose types. 
Breakover diodes are considered 
first. They don't conduct until the 
voltage across them reaches a cer- 
tain minimum value. 

Diacs 
One example of a breakover 

diode is the diac. A diac is a 
3 -layer diode which is basically 
equivalent to a neon lamp. When a 
voltage is placed across the diac, it 
will not readily conduct. This is 
because it is a 3 -layer device and 
one of the PN junctions will be re- 
verse biased. If the applied voltage 
is made large enough, the diode 
will begin to conduct due to zener 
effect in the reverse -biased junc- 
tion. Figure 1 shows the symbol, 
characteristic curve and construc- 
tion of a 3 -layer diode. The voltage 
at which this conduction begins is 
referred to as Vbo, or breakover 
voltage. Breakover voltage is the 
equivalent to the firing position of 
a neon lamp. 

Once the diac fires or begins to 
conduct, the voltage across the 
diac remains nearly constant re- 
gardless of the current flow 
through it. It is always necessary 
that current in diac circuits be 
regulated by a series resistance. 

After firing, a diac can only be 
turned off by reducing the applied 
voltage to nearly zero, or reducing 
current flow to a value below the 
minimum holding current of that 
particular device. 

Figure 1. Diac does not begin conduct- 
ing until voltage across terminals 
reaches breakover value. 

What do you 
know about 
components? 
Special-purpose 
diodes 
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Be Sure... 
with RCA's 
Antistatic Kit. 
Protect static sensitive devices 
from costly damage. 

Electrostatic charges build up all 
around the work environment, posing a 

constant threat to static sensitive devices. 
RCA's Antistatic Kit (Stock No. 162351) 

protects these devices from the damaging 
effects of static buildup. The kit consists of a 

static dissipative mat, a lightweight wrist 
strap and coil cord, and a six-foot ground- 
ing cable that safely drains electrostatic 
charges to ground. 

No matter what kind of static sensitive 

devices you test, repair, or work with, you 
need RCA's Antistatic Kit working for you. 
See your RCA Parts Distributor; or for more 
information write RCA Distributor and 
Special Products Division, 2000 Clements 
Bridge Road, Deptford, NJ 08096-2088. 
Attention: Sales Promotion Services. 

Rea Distributor and 
Special Products Division 
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Diacs are commonly used to con- 
trol the conduction angle of triacs 
in industrial control circuits. 

Shockley diode 
Another type of breakover diode 

is the Shockley diode. Figure 2 

shows its symbol construction, 
equivalent circuit and operation. 
This diode is a 4 -layer device, and 
is actually the equivalent of two 
transistors (one pnp and one npn). 
It has only two external leads, and 
therefore, it classified as a diode. 

The operation of the Shockley 
diode is similar to that of a 2 -tran- 
sistor latch circuit (Figure 2). The 
diode operates essentially in one of 
two states, open switch and closed 
switch. Because there is no trigger 
input, the only way to close the 
switch (diode conducting) is to ap- 
ply a voltage of sufficient value to 
ensure breakover. To open the 
switch (diode not conducting), the 

Figure 2. Shockely diode is a four -layer 
device with operation similar to that of a 
two -transistor latch circuit. 
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current through the diode must be 
reduced below the diode's mini- 
mum holding current. 

Unlike the diac, the Shockley 
diode must not be operated in a 
reverse direction. If the zener 
voltage is reached, that diode will 
be destroyed. 

High -frequency hot 
carrier diodes 

Ordinary diodes are able to turn 
on and off with little trouble at 
most frequencies. At very high fre- 
quencies, however, the diode can 
reach the point where it can no 
longer turn off at a sufficient rate 
to prevent a noticeable amount of 
reverse current to flow. This is a 
result of the ability of the PN junc- 
tion to momentarily store charges. 
The amount of time required to 
turn off is referred to as reverse 
recovery time. 

As shown in Figure 3, the hot 
carrier, or Schottky, diode uses a 
metal such as platinum, or gold on 
one side, and silicon on the other. 
As N material is a faster conductor 
than P, the silicon is typically 
doped as N type. The electrons of 
the unbiased silicon stay in a 
smaller orbit than those in the 
metal. This difference in the orbit 
size is referred to as the Schottky 
barrier. When the diode is forward 
biased, free electrons in the silicon 
material are able to gain enough 
energy to travel in larger orbits 
allowing them to cross the barrier 
and produce forward current flow. 
As the metal does not have holes 
available, there is no charge 
stored, eliminating reverse 
recovery time. 

This lack of reverse recovery 
time makes the hot carrier diode 

Figure 3. Hot carrier or Shottky diode 
eliminates reverse recovery time and so 
is especially suited to high -frequency 
applications. 

Figure 4. When the reverse bias on an 
avalanche diode reaches the avalanche 
value, high current is produced because 
of electron -atom collisions. 

Figure 5. Tunnel diode exhibits negative 
resistance for a portion of its 
characteristic curve, useful in certain 
applications. 
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especially suited to high frequency 
applications. 

Reverse breakdown diodes 
There are two basic types of 

reverse breakdown diodes: the 
zener diode and the avalanche 
diode. 
Zener action is the result of a 

narrowing of the depletion region 
of the diode due to doping methods 
used in the manufacturing pro- 
cess. This narrow depletion region 
allows a very strong electric field 
to exist across the junction, which 
results in a tunneling of carriers 
through the layer. This effect is 
called zener action and normally 
occurs at around 4.5V in silicon. 

By contrast, avalanche occurs in 
silicon at voltages of about 6.7V or 
higher. Avalanche is a condition 
brought about by mechanisms to- 
tally different from zener action. 

During avalanche the field be- 
comes so strong that an electron 
or hole can acquire enough energy 
to ionize an atom on collision, and 
form a new electron -hole pair for 
each carrier. These carriers in turn 
create two more pairs, which then 
create two more pairs etc. The 
avalanche condition is shown in 
Figure 4. 

Although zener and avalanche 
diodes are used for similar applica- 
tions, they operate on different 
principles. Therefore, do not con- 
sider them to be identical devices. 

Tunnel diode 
Another type of 2 -element 

device is the tunnel diode. Figure 
5 shows the symbols and charac- 
teristics curves for this device. In 
this type of diode, the number of 
donor and acceptor atoms added, 
due to doping, is more than 1000 
times that of an ordinary diode. 
Because the N and P regions are 
so heavily doped, they have more 
carriers available. The forbidden 
band is much narrower in a tunnel 
diode than in a conventional diode. 
This is also due to the increased 
doping. 

Initially, it is actually easier to 
get electrons through the forbid- 
den band than over the barrier. 
When this condition exists, with 
electrons going through the forbid- 
den band rather than over the bar- 
rier, it is called tunneling. 

When a small field is applied 
from the P material, the diode con- 
ducts by tunneling. A sharp in- 
crease (between 0 and b on the 
characteristic curve) occurs at this 
time. 

As the applied field is increased, 
the current decreases through the 
device due to a decrease in tunnel- 
ing effect. At higher energy levels, 

electrons find it easier to go over 
the barrier than to go through the 
forbidden band. A continued in- 
crease in the positive field will 
eliminate tunneling and the diode 
will conduct like a regular diode. 

It is this negative resistance 
characteristic that makes the tun- 
nel diode especially useful in cer- 
tain applications. 

. Over 3,000,000 Sold and Still The 
Best General Purpose Multimeter!. . 

The Reason 
Is Clear .. . 

Simpson 
260® VOM 
Has Features 
No Digital 
Can Match! 

Latest 
260® 

Series 7 

$ 119 

"Instant" null, peak, trend and continuity indications 
High Immunity to transients, RF interference 
dB measurement capability at no extra cost 
Resistance indication from zero to infinity 
Self -powered voltage, current and dB ranges-no batteries to fail 
Reliable, accurate performance even under extreme environments 
Easy, low-cost maintenance-no expensive "chips" to fail 
UL Listed per UL -1244 Standard for Safety-Electrical and 
Electronic Measuring and Testing Instruments 
Complete Ilne of UL recognized accessories 
Options include mirrored scale, extra overload protections, roll top 
carrying case 

See the World Famous 260 Series 7, the 260-6XL, the 270 and the Pocket -Size 160' 
at Leading ElectronicslElectrical Distributors 

3IMPSON ELECTRIC COMPANY 
A Katy Industries Subsidiary 
853 Dundee Avenue, Elgin, IL 60120 
(312) 697-2260 Telex 72-2416 Cable SIMELCO 

Canada: Bach -Simpson Ltd., London, Ontario 
England: Bach -Simpson (U.K.) Ltd., Wadebridge, Cornwall 

Circle (15) on Reply Card 

December 1984 Electronic Servicing & Technology 41 



Faults in 
the playback 
picture 
resulting 
from a noisy 
video signal often are caused by a 
defective or dirty video head. Con- 
versely, defects in the signal pro- 
cessing circuits in a VCR can pro- 
duce the same symptom on the 
screen. 

True, video heads do wear to the 
point where replacement is re- 
quired. However, a dirty video 
head also can produce the same 
noisy picture symptom. Often, 
simply cleaning the video heads 
will cure the problem. 

Changes in cylinders 
Upper and lower cylinders have 

changed. The physical appearance 
of original 2 -head VCR assembly is 
quite different from the 5 -head 

EDITOR'S NOTE: This article was adapted from the 
RCA Communicator (an Electronics Technicians' 
newsletter published by RCA Consumer Electronics). 

Replacing 
upper head 
cylinder in 

RCA VCRs 

system. Figure 1 

depicts the upper and low- 
er cylinder combination for the 
2 -head VBT200, compared with 
the 5 -head system used in the 
VJP900. Whether the older head - 
wheel on the left is being replaced, 
or the newer 5 -head type on the 
right, there are a few basic guide- 
lines to follow for successful re- 
placement. 

Precaution During Replacement 
We cannot overemphasize the 

importance of care when handling 
upper cylinders, especially re- 
placements. When removing the 
headwheel from its carton for in- 
stallation onto the lower cylinder, 
do not touch the head tips with your 
fingers or bump them against an- 
other object. VCR heads are of 
precision design, are fragile and 
subject to damage with just the 
slightest abuse. Be especially 
careful when starting to place the 
new headwheel onto the lower cyl- 

Figure 1. Older VCR cylinder on left is a 
2 -head, 2 -speed unit (model VBT200). At 
right is newer 5 -head, 3 -speed, special 
effects unit (model VJP900). 

inder, as damage is most likely to 
occur at this time. 

Confirmation techniques 
Selecting the correct replace- 

ment is essential. However, there 
are several important steps you 
should perform before the replace- 
ment is ordered. You should re- 
check or reconfirm initial trouble- 
shooting analysis to ensure that 
the original head is indeed defec- 
tive. As stated earlier, symptoms 
produced by a dirty video head are 
often the same as those produced 
by a defective head. 

First, to ensure the heads are 
clean, follow the cleaning pro- 
cedure outlined in the service data. 
Confirm loss of head output by 
viewing the FM modulation en- 
velope output from the heads as 
shown in the service data. 
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Reconfirmation techniques re- 
quire that you be familiar with the 
model being serviced or have ser- 
vice data available to help answer 
some important analysis ques- 
tions. Does the defect occur in all 
speeds or only in one or two 
speeds? What type of video head is 
used in the instrument being ser- 
viced -2 -head, 3 -head, 4 -head, or 
one of the more recently 5 -head 
models? Also, which heads are ac- 
tually used for recording and play- 
back? 

Some conventional 4 -head 
systems use one pair of heads for 
SP record/playback, and the other 
pair of heads for LP/SLP record 
and play. Perhaps the problem is 
occurring only in special effects. In 
this instance, you must determine 
if special effects are performed by 
a specific pair of heads, or by a 
separate head with one of the 
other play/record heads. 

It should be apparent that with 
the various systems used in pre- 
sent day VCRs, reconfirmation of 
the original defective head symp- 
tom is necessary. Otherwise, mis - 
analysis could lead to extra time 
being spent in replacing the head - 
wheel when faults may exist in 
signal processing circuits. 

A method which gives positive 
identification of the type head 
system used in a specific VCR can 
be found by referring to the sche- 
matic diagram shown in the ser- 
vice data. The electrical represen- 
tation of the video head(s) circuits 
usually are shown on the Lumi- 
nance/Chrominance schematic 
diagram (Figure 2). 

The electrical drawing for a 
5 -head machine is shown in Figure 
2. Each head is identified as to 
channel and speed for play/record 
functions. This diagram is valuable 
in symptom analysis or recon- 
firmation of a defective video 
head. Different heads generally 
share the same electrical input 
through head preamplifier circuits. 
If the electronics are shared - even 
though the speeds and heads are 
different -chances are the elec- 
trical circuit(s) are in good shape, 
and some defect or dirt exists on 
one or more of the video heads. 
Remember that some 4 -head upper 
cylinders use only one pair of 
heads for record/play, with the 
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other pair of heads being used only 
for special effects. 

In addition to the schematic 
diagram in the service data, there 
are other ways to identify the 
headwheel systems used in various 
models. One example is illustrated 
in the photograph and simplified 
drawing which shows the top of 
the 5 -head cylinder used in a 

Figure 2. Electrical drawing shows func- 
tions/connections of VCR heads. 
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VJP900 VCR. Notice that the 
video head at the top head is la- 
beled 6H-2CH. This indicates that 
this head is used for 6 -hour (SLP) 
play/record for channel 2. 

Proceeding clockwise, the next 
video head is labeled 2H-2CH, in- 
dicating that this head is used for 
two hour (SP) play/record for 
channel 2. The video head at the 
six o'clock position is labeled 
6H-3CH, indicating that this is the 
special effects video head. Continu- 
ing around we find the SLP and 
SP heads for channel 1. The actual 
labeling on the upper cylinder 
printed circuit board is shown in 
the photograph. Although not evi- 
dent in this photograph, the video 
head wiring is color coded as in- 
dicated in Figure 3. 

Essential cleaning and 
service aids 

Some of the tools and service 
aids that are essential for correct 
headwheel 
replacement 
and/or 
cleaning 

Leeds (Brown, White, 
Yellow, White, Red) 

BR WH YE WH R 

2H-1ch 

Leads 
WH OR 

6H-2ch 

000 

00 00 
t 

61-1-1ch 6H-3ch 

0 2HQch 

GRY BL WH 

(White, Orange, Gray, 
Blue, White( 

Figure 3. Drawing of 5 -head cylinder 
shows location and functions of each of 
the five heads. 

are illustrated in the photograph. 
Shown are: 

A spray can of TF solvent that 
leaves no residue. 

A box of lint - 
free cleaning 

tissues. 

A trio of special sticks with 
non-abrasive material for head - 
wheel cleaning. 

Plastic guides to aid in placing 
the upper headwheel cylinder onto 
the lower cylinder. 

Techniques for upper cylinder 
replacement 

The replacement of a defective 
video head begins with removal of 
the defective upper cylinder. Cau- 
tion and cleaning are essential 
from the moment the upper cy- 
linder head -connection wires are 
desoldered, to the final job of 
resoldering the new upper cylinder 
on the lower cylinder. 

Remember, because the upper 
and lower cylinder assemblies are 
precision -engineered, care must be 
exercised at all times. Even 
though the original upper cylinder 
is defective, be careful when re - 

Figure 4. Lint -free tissues, TF cleaning 
solvent and head cleaning sticks are 
needed during headwheel replacement. 
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moving it to prevent damage to in- 
ternal and external surfaces of the 
lower cylinder. Desoldering should 
be performed before loosening the 
two retaining screws holding the 
upper cylinder to the lower 
cylinder. 

RCA recently introduced a set of 
plastic guides to aid in the 
removal, cleaning and reinstalla- 
tion of the upper cylinder of newer 
RCA VCRs. These plastic guides 
(stock No. 162350) can be pur- 
chased from an RCA distributor. 
They come in a package of 10. 

Application of the guides is il- 
lustrated in the photograph. Here, 
four guides have been placed on 
the headwheel after the head - 
connecting wires were desoldered. 
The guides fit down over the 
plastic posts through which the 
head -connecting wires protrude. 
The guides should be installed 
before removing the upper cyl- 
inder, to prevent any dislodging of 
loose wire strands or solder flecks, 
which could drop and lodge be- 
tween the upper and low cylinder 
mating surfaces. Also, the guides 
simplify seating of the new upper 
cylinder to the lower cylinder 
because they eliminate the need to 
tilt or joggle the upper cylinder 
while trying to guide the head - 
connecting wires through guide 
holes. The guides also aid in the 

Figure 5.. Wire guides facilitate removal, 
cleaning and reseating of headwheels. 

cleaning of the lower cylinder mat- 
ing surface because the wires are 
captured within each plastic guide, 
preventing the dislodging of debris 
from the wiring during the clean- 
ing process. 

After removal of the defective 
upper cylinder, the mating surface 
of the lower cylinder must be 
thoroughly cleaned and checked to 
ensure there are no scratches or 
gouges on the lower mating sur- 
faces, which might prevent correct 
alignment of the new upper cy- 
linder. Using the special cleaning 
solvent and wipes, clean the 
mating surface of the lower cy- 
linder. With a magnifying glass, 
check the mating surface for any 
scratches, gouges or minute for- 
eign particles. Head tolerances for 
SLP operation, the most critical 
speed, are in the one to two micron 
range. (As a comparison, the 
average human hair is approx- 
imately 75 microns.) Because of 
these critical tolerances, the 
mating surfaces must be complete- 
ly free of debris and imperfections 
to permit correct seating of the re- 
placement upper cylinder. The 
mating surface of the new upper 
cylinder must receive the same 
careful cleaning and inspection 

New Telephone 
Test Instruments 

from 
B&K-PRECISION 

Easy -to -use ... Fast ... Dependable, 
Telephone Line Analyzer 
Model 1042 $19.95 
Tells if problem is in the phone or 
externally in the line, ringing circuit or 
line cord. Ideal for personal, business 
and field service. Merchandising blister 
pack. 

Telephone Product Tester 
Model 1045 $395 
An in-store or in -field tester. Customer 
can check corded or cordless phone 
and auto dialers operation for all basic 
functions. Minimizes return of non - 
defective phones! 

Cordless Telephone Tester 
Model 1047 $895 
All you need for full -frequency testing 
and alignment of base and portable 
units. 

Complete Telephone Product 
Analyzer-Model1050 $1695 
The only complete system for analysis 
and servicing of corded, cordless 
phones, auto dialers and answering 
machines. 

éii __ - 
. i 
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ií 
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Available for immediate delivery 
at your local B&K-PRECISION 
distributor. 

:KPREC/S/ON 
DYNASCAN 
CORPORATION 

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

International Sales, 6410 W. Cortland St., Chicago. IL 60635 
Canadian Sales: Atlas Electronics. Ontario 

South and Central American Sales. 
Empire Exporters, Plainview. NY 11603 
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before it is mated with the lower 
cylinder. 

Carefully install the replacement 
upper cylinder, leaving the guide 
pins in place on the lower cylinder 
to simplify the operation and en- 
sure cleanliness. Be careful not to 
touch or damage the video heads 
on the replacement upper cylinder. 
Alternately tighten the mounting 
screws to ensure correct seating. 
Once the upper cylinder is seated 
on the lower cylinder, remove the 
guide pins and resolder the head - 
connecting wires. 

Performance and adjustment 
checks 

Before checking instrument per- 
formance, carefully clean each of 
the video heads with solvent and 
the special head cleaning sticks, as 
outlined in the service data. 

You are now ready to check 
instrument performance. First, 
check instrument operation in the 
SP mode with a test tape. Instru- 
ment operation in the SP mode 
will normally be satisfactory. If 
not, remove and carefully reinstall 
the new upper cylinder using the 
previously described procedures. 
If instrument operation still is not 
satisfactory, a problem other than 
a defective upper cylinder exists. 

Because head tolerances are 
most critical in the SLP mode, 
satisfactory operation in the SP 
mode does not confirm correct 
operation in the SLP mode. Con- 
firmation of correct SLP operation 
is checked best by performing the 
following procedure: 
1. Make an SLP recording. 
2. Using a dual -trace scope, apply 
the head -switching signal to the 
scope Channel 1 input, and set up 
the scope to trigger from Channel 
1. Apply head output signals to the 
scope Channel 2 input. 

Figure 6. These upper/lower contact sur- 
faces must be perfectly clean, otherwise 
poor performance will result. 

3. Play back the SLP recording 
and monitor the head output RF 
envelope. 
4. Using the Tracking Control, 
maximize the amplitude of one 
head output. 
5. Compare the relative amplitude 
of the two head output signals. See 
the simplified drawing of the en- 
velope and switching signal. This 
drawing shows the head RF output 
envelope for Channel A and Chan- 
nel B (Channel 1, Channel 2) and 
the head -switching signal. If the 
amplitudes of Channel A and B are 
with 50 percent of one another, 
perform the interchangeability ad- 
justments outlined in the service 
data. If one head output amplitude 
is less than 50 percent of the other, 
remove and reinstall the upper cy- 
linder using the procedures 
previously described under 
"Techniques for upper cylinder re- 
placements." 

If SLP playback is still noisy 
after the first replacement upper 

Figure 7. On initial check, head outputs 
should be within 50 percent of each 
other. 

One 
Head 

Other 
Head 

A Head Output 
RF Envelope 

SW 30 

cylinder has been removed and re- 
installed twice, you should install 
another replacement upper cy- 
linder and perform the previously 
described SLP confirmation pro- 
cedure. If the second replacement 
does not correct the noisy SLP pic- 
ture, the problem may be caused 
by the lower cylinder, which may 
be defective or incorrectly seated 
on the base platform. Therefore, 
install a new lower cylinder. It is 
important that the mating sur- 
faces between the lower cylinder 
and the mounting base also be free 
of any debris which could offset, 
tilt, or otherwise distort the 
seating of the lower cylinder onto 
the base platform. See the 
photograph. Consequently, use the 
same cleaning procedures and 
precautions previously described 
for upper cylinder replacement. 
After reinstalling both the lower 
and upper cylinders or replacing 
them, perform the SLP Confirma- 
tion Procedure previously de- 
scribed. If the amplitude of the 
Channel A and B head outputs are 
now within 50 percent of one 
another, perform the interchange- 
ability confirmation procedures 
and related adjustments outlined 
in the service data. These will op- 
timize the head outputs. If the 
head output amplitudes still are 
not within 50 percent of one 
another, remove and reseat the 
lower and upper cylinders, follow- 
ing the procedures previously out- 
lined. 

Combination upper and lower 
cylinder assemblies 

Because of advancements in 
head design and the introduction 
of special operating modes (special 
effects), head gaps have been made 
narrower for optimum perfor- 
mance at the slower recording 
speeds required for SLP and 
special effects modes. Head gaps 
for LP and SLP in recent VCRs 
average about 30 microns, com- 
pared to the 38 to 58 micron head 
gaps used for SP record/play in 
earlier VCRs. 

Although rare, it is possible that 
a replacement upper cylinder will 
not correctly mate with the orig- 
inal lower cylinder. This is most 
probable in recent special effects 
VCRs with close tolerance heads. 
For certain of these VCRs, the 
manufacturer will make replace - 
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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 Zip 

Copies © $5.00 ea. 

Figure 8. Clean both lower cylinder and 
mounting base contact surfaces. 

ment upper and lower cylinder 
assemblies available only in 
matched pairs. This change is 
already effective for the RCA 
VKT550 Hi-Fi VCR. Replacement 
upper and lower cylinders for the 
VKT550 are supplied as a matched 
pair (stock No. 160649). Special in- 
structions in the carton specify 
that the upper and lower cylinders 
be replaced as a combination unit. 
Do not separate these units. Install 
them as a complete assembly. 

The matched lower and upper 
cylinder assemblies simplifies in- 
stallation and eliminates problems 
caused by mismatched assemblies. 
Installation is reduced to carefully 
cleaning the lower cylinder -to -base 
mating surfaces and cleaning the 
heads as previously described. In- 
terchangeability adjustments, as 
described in the service data, then 
can be performed without the need 
for the previously described SLP 
Confirmation Procedure. 

WORKMAN 
ANTENNAS = 

New 
complete 

line 

PORTABLE TV's 
AM/FM CASSETTE STEREO (boom boxes) 
WIRELESS TELEPHONES 
SCANNERS 

See your Distributor for Catalog & Cross Reference 

WORKMAN ELECTRONIC PRODUCTS, INC. 
75 Packinghouse Road P.O. Box 3828 

Sarasota, Florida 33578 Phone (813) 371-4242 

TWX 810-864-0401 Workman Sara 

Send material about ISCET 
and becoming certified. 
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Symptoms and cures compiled from field reports 
of recurring troubles 

Chassis - Sony KV -1920 1 

PHOTOFACT - 1455-2 

Q502 

VERT 

DRIVER 

R537 

5600 

R534 
1000 

R533 003 
6800 VERT 

OUTPUT 

C520 

10µF 

C522 I 
22µF 

R581 
1200 

C559 + 

1µF 

LEAKY 

Q504 

VERT 

OUTPUT 

+130V 

TO YOKE 

Symptom - Fold over at bottom of the picture 
Cure - Check capacitor C522, and replace it if leaky 

Chassis - Sony KV -1712 3 

PHOTOFACT - 1625-2 

T501 

FLYBACK 10 

D516 

L507 

+199V 
SOURCE 

C707 + (ON CRT 

4.7µF T SOCKET( 

OPEN 

Symptom - Right side of picture is darker 
Cure-Check filter capacitor C707 (on CRT -socket 
board) and replace it if open 

Chassis-Sony KV -1543 -Remote 
PHOTOFACT - 1881-2 

AC 

IN 

AC OUT 

Rl 
10052 

901 
MASTER 

SWITCH 

Cl 
10µF 

AC HOT 

GROUND 

o 

I¡ D2 

R27 C3 + 

. 1800 1µF 
R2 = 
5600 

D3 7W 

D1 

RELAY 

RY1 

OPEN 

Q1 

REMOTE 

+12V 
SUPPLY 

+ C2 

100µF 

Symptom - No sound or picture; remote receiver's 
+ 12V source is near zero 
Cure-Check surge resistor R1, and replace it if open 

5 

r 

J 

Chassis - Sony KV -1920-D 2 

PHOTOFACT - 1 708-2 

-j RESOLDER 
C801 

0 

1801 
FLYBACK 

R801 

270 
R807 10 

+135V 3.32 
10W 

FROM 

YOKE 

TO R804 

IN LV POWER 

SUPPLY 

Symptom-A squealing noise and appearance of two 
pictures, but horizontal frequency is correct 
Cure - Check coil L801, resolder both leads carefully 

Chassis-Sony KV -1543 -Remote 4 
PHOTOFACT - 1881-2 

AC 
r 

IN 

AC OUT D1 

R1 RELAY 

1000 RY1 

5901 
MASTER 

SWITCH 

Cl 

10µF D3 
AC HOT 

GROUND OPEN 

o 

D2 

' C3 

R21µF -- 
5600 
7W 

R27 

1800 

Q1 

REMOTE 

+12V 
SUPPLY 

+ C2 

100µF 

Symptom - No sound or picture; remote receiver's 
+ 12V source is about + 9V 
Cure - Check filter capacitor Cl, and replace it if open 

Chassis - Sony KV -1920 6 
PHOTOFACT -1455-2 

+V FROM 

PIN BIAS 

CONTROL 

VR586 R588 
2700 

PIN 

AMP 

VR585 
- C556 

0.47µF I R584 
15K 

Q586 

PINCUSHION 

AMP 

R594 

R582 82 

4700 

C585 
VERTICAL 

4.1µF /T 
SAWTEETH 

OPEN/ I 

Symptom - Picture has an hourglass shape 
Cure-Check capacitor C585, and replace it if open 

y 
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Response to Watch Your 
Language 

Nowadays dictionaries often 
outrun glossaries. My 1956 edition 
of Merriam -Webster New Colle- 
giate Dictionary shows klystron 
from Greek for syringe, and tron 
as in electron, and gives a good 
2 -line description. The 1975 edi- 
tion shows no roots but does note 
(fr. klystron a trademark) fol- 
lowed by a slightly different 
21/2 -line description. 

Aquadag, however, is not in the 
1956 edition, but is in the 1975 
volume. It is, of course, a trade- 
mark and is "used for a colloidal 
suspension of fine particules of 
graphite in water for use as a lubri- 
cant." No mention is made, how- 
ever, of its non -lubricating elec- 
tronics usage. 

Stewart K. Gibson 
Waltham, MA 

And another explanation... 
Your editorial of September 

1984 expresses a curiosity about 
the derivation of the term 
aquadag. DAG is a trademark of 
the Acheson Graphite Company 
for their Defloculated Acheson 
Graphite, a very fine, manufac- 
tured graphite powder. 

Aquadag is this DAG dispersed 
in a water solution so that it can be 
applied to such surfaces as the in- 
side of TV picture tubes and dried 
in place. Oildag is a similar disper- 
sion of DAG in an oil, and can be 
used for lubrication. 

Your servicing magazine is in- 
teresting. I've made frequent use 
of both the informative articles 
and the Readers' Exchange. 

George P. McKnight 
St. Marys, PA 

"Ten Dogs" tip 
Using the 1979 edition of the 

Merriam -Webster New Collegiate 
Dictionary, I found both klystron 
and aquadag. I suspect the trouble 
may be in that this dictionary says 
both of the words are trademarks. 

I believe the definition for kly- 

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 Inline, 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. 

e/N01' DAP7E,R" 
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 & Mastercard 

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

2323 Gibson, Muskogee, Oklahoma 74403 
918-682.4286 

stron can be related to micro- 
waves. However, the aquadag may 
require a bit more imagination, but 
I think the basic concept, as 
related to a CRT still holds. In- 
cidentally, isn't the aquadag 
coating also on the outside of the 
CRT, which forms the layers for 
the capacitor effort on the CRT? 

On another subject, but from the 
same issue of ES&T, I would like 
to remark on Homer Davidson's 
article, "Ten Dogs in TV Repair," 
which I found quite useful and in- 
formative. He states early on (see 
page 12, last paragraph) that one 
shouldn't rotate adjustment con- 
trols haphazardly, etc. I get 
around this quite easily by simply 
marking (usually at the 12 o'clock 
position) the controls with white li- 
quid correction fluid or a similar 
marking pen. Thus, I can return 
them to the original position fairly 
easily. One has to be careful only 
when the controls can be rotated 
for more than one complete turn, 
although this is usually not the 
case. For white -colored control 
shafts, use a black marker. 

Michael B. Danish 
Aberdeen Proving Ground, MD 

OPTIMA ELECTRONICS 
TO ORDER CALL TOLL FREE 1-800-327-0224 

POPULAR VCR NUMBERS 
D AN6300 $ 5.25 AN6344 $ 7.25 

AN6320 $ 3.25 AN6350 $ 7.95 

AN6330 $ 3.25 AN6361 $ 3.95 

AN6332 $ 6.95 AN6677 $ 5.95 

D AN6341 $ 4.25 AN6912 $ 2.25 
Call and ask for our current flyer. 

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

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

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

2SC1116 ..$3.95 AN214Q...$1.50 DM133 $5.95 
2SC1114 ..$3.75 D AN245 ....$3.50 DA101 $5.75 

MN8303 ... $3.95 AN247 ....$2.95 HA1388 $5.25 
2SC1124 ..$ .95 E AN239 ....$4.95 HA1396 $5.50 
2SD871 ...$4.25 AN313 ....$3.95 HA1398 $4.95 
CX101G ..$10.50 AN7145 ...$3.50 UPC1181 $1.00 

CX103 ...$10.50 D AN5210 ... $6.50 
CX143A ..$10.50 D AN5310 ...$3.95 
UPC1368H2$3.95 D AN5320 ...$3,25 
UPC1367C .$3.75 AN5435 ...$2.95 
(Subs CX557A) 

UPC1182 $1.00 
UPC1185H $3.50 
2SC2580 $2.95 
2SA1105 $2.95 

GENERAL 
BSR Turntable Complete (cer. cart.) $39.95 

ADC-QLM30 Cart. & Needle Boxed (needle only $2.25) $4.75 

D ADC Magnetic Cart. -Integra STXLMII Serles $10.95 
D F59A-59U Connector Crimp -on 300 for $30.00 

D Beta Video Heads $53.20 

VHS Video Heads $45.60 

D Panasonic Dual Antenna -Packaged (AT -19) min. 5 $2.99 

D 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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Operation 
and servicing of 

cordless 
telephones 

By Paul Yost 

In the November issue of Elec- 
tronic Servicing & Technology, 
Paul Yost described the circuit 
construction and operation of the 
Uniden EX -3000 cordless 
telephone base unit. This second 
and final segment covers the hand- 
set portion of that telephone. 

The Handset 
The handset circuitry is depicted 

as a block diagram in Figure 1A. 
Its schematic is also located in the 
text (Figure 1B). 

TR501 is the receiver's RF 
amplifier. Its sole purpose is to 
amplify the 1.7MHz signal trans- 
mitted from the base, then send it 
on to the mixer stage. It is impor- 
tant to note that the receive anten- 
na is an internal ferrite bar and not 
the telescoping rod antenna. (The 
ferrite bar is similar to the type of 
antenna used in broadcast AM 
receivers.) It is the most practical 
antenna to use at this frequency 
(lengthwise) and works reasonably 
well. 

TR502 and D510 are both used 
in the mixing process. Unlike the 
base receiver, which only uses a 
transistor, the handset requires 
the diode to aid in the mixing ac- 
tion. If the diode was not present, 
this unit would still function but 
only at about half its normal 
range. 

This circuit mixes the incoming 
signal with the output from 
TR509, the local oscillator, to pro- 
duce an IF of 455kHz. This IF is 
filtered by FL501 and then coupled 
through to the limiter circuitry of 
TR503, 504 and 505. 

The purpose of the limiter circuit 
is to limit or clip off any AM 
modulation that may be present on 
the received signal. Any AM would 
be undesirable because it also 
would be detected and heard as in- 
terference. 

All three of the limiter tran- 
sistors are biased at a point just 
below saturation. Because of this, 
the incoming signal is clipped or 
limited on its peaks. This has the 
net effect of removing any AM on 
the signal, without in any way af- 
fecting the FM modulation. 

You can actually see this effect 
easily on an oscilloscope. Looking 
at the signal at the output of filter 
FL501, you would see a sine wave 
at 455kHz (see Figure 2A). 

It will appear to be vibrating 
some due to the FM modulation. If 
you place the scope probe after the 
limiter section (collector of 
TR505), the signal will look like 
Figure 2B; a sine wave with its 
peak clipped off, which is exactly 
what happened. This signal is then 
fed to the center tap of the tuned 
circuit, L503. 

L503 is tuned exactly for 
455kHz, the IF frequency. The op - 

Part Two 
posing ends of any tuned circuit at 
resonance are equal in amplitude, 
but 180 degrees out of phase when 
referenced to the center tap. You 
might recall that this method was 
once used quite often to obtain the 
phase inversion needed for push- 
pull amplifiers. 

The two opposing ends of this 
circuit are connected up to two 
diodes. The top end is connected to 
D501 and the bottom to D502. 
When the signal is exactly at 
resonance, 455kHz, the outputs 
from the two opposite ends are 
conducted through their respec- 
tive diodes and meet at resistor 
R515. Because the outputs are 
equal in amplitude but opposite in 
phase, complete cancellation oc- 
curs and the signal output is zero. 

However, cordless phones use 
FM modulation. This means that 
the IF will only be at 455kHz when 
no modulation is present. During 
modulation, the signal will vary in 
frequency, typically ± 3kHz or 
from 452 to 458kHz. In this case, 
because the signal is no longer at 
resonance, complete cancellation 
does not occur and a voltage out- 
put is developed across R515, this 
output being the voltage dif- 

Editor's note. This is the second installment of a 
2part article that describes the theory and operation 
and some adjustment and servicing procedures for to- 
day's cordless telephones. Last month's segment 
dealt primarily with the base unit. The portable hand- 
set unit will be detailed in this segment. 
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Figure 1A. Block diagram of cordless telephone handset illustrates handset function and signal flow. 

Figure 1B. The cordless telephone handset contains all circuitry necessary for dialing, ringing, transmitting and receiving of 

voice signals, as well as the battery, illustrated in this complete schematic of the Uniden EX -3000 handset. 
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ference between the two 
amplitudes. Because the frequency 
is varying at the audio rate, the 
voltage developed across R515 is 
also varying at the audio rate and 
this recreates the audio signal. 
This is how the carrier is 
demodulated. 

This audio is passed on the 
TR506, amplified by it, then to 
TR507, amplified again, then to 
the power outputs, TR508 and 
TR520, where it is amplified a final 
time to be heard out the speaker. 

Transistor TR507 is the audio 
gate and it is directly controlled by 
TR514, the gate control. TR514 
provides the emitter ground path 
for TR507. This means TR507 
does not turn on until TR514 does. 
And when TR507 is not on, the 
audio circuit shuts off and the 
speaker is quiet. 

When the talk -standby switch 
(S501) is in the talk position, it 
grounds the base of TR522, turn- 
ing it on. TR522's emitter goes to 
+ Vcc and its collector connects to 
the base of TR514 via D507. The 
+ Vcc switched through TR522 
biases on TR514, which then turns 
on TR507 and the rest of the audio 
circuitry. 

In the standby position, the cir- 
cuits are all shut off. 

Receiving a ring 
The ring signal from the base is 

received and demodulated in the 
same manner as described earlier, 
except that it cannot directly con- 
tinue on to the output section to be 
heard out the speaker. This is be- 
cause the handset is in the standby 

Figure 2A. Output of filter FL501 is a 455kHz sine wave. (B) Limiter circuit (TR505) 
limits or clips off any AM modulation that might be present on the received signal. 
Output is the 455kHz sine wave with its peaks clipped. 

mode and the audio gate is not 
turned on. 

The ring audio instead takes a 
second path off the collector of 
TR506. It travels down through 
R531 and C528 to the base of the 
first selective amplifier, TR511. 
TR511 amplifies all audio signals 
at its input, then sends them on to 
the second selective amplifier, 
TR512. The output of TR512 is 
coupled back to the input of TR511 
through a resistor/capacitor net- 
work known as the Twin T Notch 
Filter. Because the audio signals 
fed back from the emitter of 

TR512 are 180 degrees out of 
phase with those at the input of 
TR511, they cancel themselves 
out. The only exception is the fre- 
quency to which the filter is tuned. 
Because the filter offers a high im- 
pedance to its resonant frequency, 
that frequency is not fed back and 
canceled but continues onward to 
the ring amplifier, TR513. 

The notch filter components are 
selected to create a circuit tuned to 
the ring or bell signal that is being 
transmitted by the base unit. This 
frequency will be one of the three 
possible choices mentioned earlier 

Figure 3. Output of transmitter is a signal as shown. Every third peak of the waveform will be lower in amplitude than the previous two because of the action of frequency tripling of TR516. 
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in the base unit text (730, 1000 or 
1300Hz). It is the only signal that 
is not canceled. 

The ring signal, after amplifica- 
tion by TR513, is sent to the base 
of TR507, the audio gate (via R538 
and C533). Simultaneously, a por- 
tion of it is also rectified by D505 
and D506 into a control voltage 
that turns on TR514, the gate con- 
trol. When this occurs, TR514 con- 
ducts and provides the emitter 
ground path that turns on TR507. 
Now the ring signal can be am- 
plified by the audio section and 
heard through the speaker. 

The transmitter 
TR517 is the transmit oscillator. 

Crystal X502 determines the fun- 
damental oscillating frequency, 
which is then tripled by TR516, the 
tripler stage, to the 49.8MHz 
band. This tripling action occurs 
because the output transformer 
(L505) of TR516 is tuned to the 
third harmonic of the oscillator 
frequency. The final stage of the 
transmitter is TR515. It increases 
the signal strength up to the level 
required to drive the telescoping 
rod antenna. 

The output signal of the trans- 
mitter as seen on an oscilloscope 
would look like Figure 3. The trip- 
ling action causes every third peak 
of the waveform to be lower in 
amplitude than the previous two. 

Alignment of the transmitter is 
relatively straightforward. Adjust 
L506 for proper output frequency, 
then adjust L505 and L504 for 
maximum signal output. (Note: 
You will probably have to adjust 
L505 for a compromise of least 
signal distortion/maximum gain.) 

The most accurate and conven- 
ient way to do this is by connecting 
the ground lead of the oscilloscope 
to the negative battery terminal 
and laying the probe next to the 
fully extended rod antenna. For 
best results, do not connect the 
probe to the antenna. This would 
load it down and change its 
transmit characteristics. This is 
why it is necessary to have a 
50MHz oscilloscope. A lower fre- 
quency scope could not possibly 
see the transmit signal accurately. 

Modulation of the transmitter is 
performed by varactor diode 

FROM THE BEST SOURCE FOR OSCILLOSCOPE 
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Performance 
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PROBES, INC. TPI 
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Your Probe 
Specialists 

P.O. BOX 2113, LA JOLLA, CALPORNIA 92038 (619) 459-4197 

Circle (29) on Reply Card 

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 

GIGOTROIIiG 
Servicing &Technology 
P.O. Box 12901, Overland Park, Kansas 66212 
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D508. The microphone audio is 
amplified by TR518 and TR519 
before being applied to D508 for 
modulation. 

When the modulating audio is 
applied to D508, it causes the 
varactor's internal capacitance to 
vary in step with the modulating 
voltage. This alters the resonant 
frequency of the oscillator's tuned 
circuit at the same rate. So the 
output is caused to deviate above 
and below the center frequency by 
the value of the modulating signal. 
Control VR501 adjusts the amount 
of FM modulation and should al- 
ways the set for ± 3kHz deviation. 

It is interesting to note that the 
handset only uses one varactor 
diode, whereas the base required 
two to obtain proper modulation; 
this is because the handset trans- 
mitter uses a tripler. Not only does 
the oscillator frequency get trip- 
led, the modulation does too. In ac- 
tuality, the varactor only varies 
the oscillator by ± 1kHz. It is the 
tripler that multiplies the mod- 
ulation up to the proper level. 

TR521 is the pilot tone oscillator 
and its frequency may be adjusted 
by VR502, but must always be 
matched with the base unit's tone 
decoder circuit. Its signal is coup- 
led by C551 to the anode of D508 
to modulate the carrier. The pilot 
tone modulation is always con- 
stant except when dialing is per- 
formed. 

Dialing 
When one of the push -buttons on 

the dialing pad is pressed, the in- 
ternal circuitry of IC501 sends a 
series of timed pulses out pin 18 of 
the chip that corresponds to the 
value of the digit selected (i.e. 
pushing digit 7 sends out seven 
pulses). Simultaneously, a tone is 
sent out pin 2 to the audio gate 
TR507 to provide an audible ac- 
knowledgement of signal entry. 

Each time pin 18 is brought low 
by a dial pulse, it grounds out the 
collector of TR521, the pilot oscil- 
lator, via D514, and momentarily 
kills the oscillation. These inter- 
ruptions are passed onto the tele- 
phone line via the base unit's relay 
as dialing pulses. 

The internal pulse rate of IC501 
is determined by R574, C562 and 

(Top) Cordless telephone allows user to 
make phone calls without a connecting 
cord while up to 1000 feet away from 
base unit. (Bottom) Handset features all 
necessary functions including on/off, 
ring, dial, transmit and receive. 

R576 at pins 7, 8 and 9 respective- 
ly. External connections at pin 10 
determine whether the dialing 
pulse rate selected is 10 or 20 pps 
(pulses per second). Pin 11 is in- 
volved in setting the on/off timing 
ratio of the pulses. 

IC501 also has an internal RAM 
memory that is used to remember 
the last number dialed for the 
redial function. Pin 17 is the RAM 
reset pin. When TR525 is turned 
off, it disconnects this pin from 
ground and clears or resets the 
memory. This occurs whenever the 
cancel switch (S901) is pressed or 
the handset is turned back to the 
standby mode. 

Pin 12 is used to ground or mute 
the audio section during dialing to 
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prevent the loud dial clicks gen- 
erated in the base from being 
heard out the speaker. 

Charging the batteries 
The battery pack consists of 

three AA size nickel cadmium re- 
chargeable cells wired in series. 
The complete pack is rated at 
3.6V, 475mAH at full charge. 

On the average, the handset has 
approximately one hour of talk 
time on a fully charged battery. In 
standby, the battery will last for 
two or three days. 

Automatic recharging of the bat- 
tery pack occurs whenever the 
handset is placed in the base unit's 
charging cradle. Total recharge 
time is approximately eight hours. 

If S501 is left in the talk mode 
when the handset is placed in the 
cradle, the + Vcc from the base 
power supply passes through D512 
and shuts off TR522. This has the 
same effect as manually returning 

S501 to standby. The next time the 
handset is picked up to be used, it 
will automatically switch back to 
the talk mode providing the same 
type of operation a standard phone 
does. 

Battery low indicator 
TR523 is always turned on 

whenever the battery pack has a 
sufficient charge to operate the 
handset. While it is conducting, it 
is holding the base of TR524 at 
ground potential so that thé tran- 
sistor cannot conduct. When the 
battery voltage drops down to 
3.2V or below, the turn on bias of 
TR523 can no longer be sustained, 
so it shuts off and TR523 turns on. 
When this happens, the batt/low 
light, D515, is grounded through 
the now conducting TR524 and 
illuminates. This condition will 
continue until the battery is either 
completely exhausted or re- 
charged. 

MOVING? 
If you're planning a move in the near future, 
don't risk missing an issue of Electronic Ser- 
vicing & 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: 

For address change you MUST affix label from 
cover here. Print new address below. 

Name 
Address 
City 
State Zip 

Servicing &Technology 
P.O. Box 12901, Overland Park. KS 66212 

When D515 illuminates, the user 
only has about one minute of talk 
time left to either conclude the 
conversation or pick up on another 
telephone. 

Thermistor, TH501, is installed 
in the base circuit of TR523 to 
compensate for any outside tem- 
perature changes the handset may 
be subjected to and to provide 
thermal stability to the circuit. A 
temperature increase around 
TR823 causes this transistor to 
conduct harder, possibly causing it 
to fail to shut off at the appro- 
priate battery level. The resistance 
of TH501 decreases with a temper- 
ature increase to compensate for 
this and causes the transistor to 
always shut off correctly. 

The circuitry described here is 
very similar to that used in most 
other Uniden cordless phones. Us- 
ing this article as a guide, you 
should have little or no trouble ser- 
vicing a cordless phone. 

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 . 
Notional Electronics Solesó 

Answer it! NESDA 
Service Dealers Association 

For more information and an application, write to: 
NESDA, 2708 W. Berry St., Ft. Worth, TX 76109; Ph (817) 921-9061 

Name 

Bus. Name 

Address 

State Zip Phone 

Member of State , Local E Assn 
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Test 
your electronic 

knowledge 
1. In the class A amplifier of 

Figure 1, the polarity of the 
voltage at point A should be: 
(A) positive. 
(B) negative. 

2. To bypass the emitter resistor 
in the circuit of Figure 1, use the 
electrolytic capacitor that is shown 
in position: 
(A) x. 

(B) y. 

3. For broadband response in the 
amplifier of Figure 1, 
(A) connect the bypass capacitor 
across R2. 
(B) do not connect the bypass 
capacitor across R,. 

4. For broadband response in the 
amplifier of Figure 1, switch SW 
should be: 
(A) in the position shown. 
(B) in the other position. 

5. The milliammeter in Figure 1 9. Which of the following corn - 
will show the collector current ponents might be used to protect 
value when its: the transistor in Figure 3 from in - 
(A) positive lead is connected to ductive kickback? 
the collector. (A) tunnel diode 
(B) negative lead is connected to (B) E cell 
the collector. (C) varistor 

(D) varactor 
6. If you short the emitter to the 

base in the circuit of Figure 1, the 
voltmeter will indicate: 
(A) an increase in voltage. 
(B) a decrease in voltage. 

7. Figure 2 shows the circuit for 
a: 
(A) half -wave bridge rectifier. 
(B) full -wave bridge rectifier. 
(C) half -wave voltage doubler. 
(D) full -wave voltage doubler. 

8. A technician connects a VOM 
across the on -off switch of a bat- 
tery operated transistor radio in 
order to: 
(A) measure the battery voltage 
under load. 
(B) measure the battery load cur- 
rent. 
(C) see if the battery polarity is 
correct. 
(D) check for excessive leakage in 
the power supply electrolytic 
capacitors. 

10. Figure 4 shows a trimmer 
capacitor. It will have its greatest 
influence when: 
(A) C is tuned to the highest fre- 
quency in the AM band. 
(B) C is tuned to the lowest fre- 
quency in the AM band. 

Level 2 
This problem is for technicians 

who like their electronics laced 
with a little math... 

11. What is the value of voltage (V) 
in Figure 5? 

TRIMMER 

Figure 4 

18V 

611 

R, 
60 

R, 
60 

Figure 5 
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Answers to quiz 
1. (B) To answer questions like 

this, draw a battery between point 
A and the bottom of R3. The 
negative side of that battery must 
be connected to point A. 

2. (B) 
3. (B) Without the capacitor, 

there is degenerative feedback re- 
ducing the gain, and therefore, in- 
creases the bandwidth. 

4. (A) In that position, there is a 
negative feedback from the collec- 
tor to the base. The resulting 
decrease in gain is accompanied by 
an increase in bandwidth. 

5. (B) 
6. (B) 
7. (C) 
8. (B) This measurement is a 

quick way to determine if the 
power amplifier is operating. Loss 
of the power amplifier results in a 
low current reading. The switch 
must be open for this test. 

9. (C) 
10. (A) At the highest frequency 
the tuning capacitance is mini- 
mum. So, the trimmer will exert 
its influence more at the high end 
of the band because it is a higher 
percentage of the value of C. 
11. (3V) The circuit is redrawn in 
Figure 6. There are many ways to 
solve it. The superposition method 
is shown here. Conventional (+ to 
-) current is assumed. With V2 

shorted, V, sees a resistance of 92. 
So, the current supplied by V, is 
18/9, or 2A. Half of that current 
flows through R, that is due to V, 
is lA down. 

R, 

ibv 60 
R, 

e{t -ev 

/ 
v 

I 

J 

Figure 6 

With V, shorted, V3 also sees a 
resistance of 92. It supplies a total 
current of 1/1, or 1A. Half of that 
current flows through R,. So, the 
current through R, that is due to 
V, is 1/2A up. The actual current is 
the difference between the two 
calculated current values because 
they are flowing in opposite direc- 
tions. In other words, the actual 
current is: 1 -1/2 = 1/2A down. The 
voltage across R2 can be deter- 
mined by ohm's law: V, = 1/2 x 6 = 
3V. (Answer) This voltage is 
positive at point V. 

HOW WORN 
ARE YOUR 

VIDEO 
HEADS? 

Video heads are 
the most expensive 
component in your 
recorder. 

If you don't know 
how they're wearing, you're 
playing head roulette. You can 
now monitor head wear to 
know how worn your heads or 
your customers heads are. 

Made by the same company 
who brought you the award 
winning TENTELOMETER® 
tape tension gauge. 

Contact us, we can help! 

TENTEL (408)379.1881 
1506 Dell Ave. 800/538.6894 
Campbell, CA 95008 (ex. CA) 
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31/2 -digit hand-held DMM 
A. W. Sperry Instruments, Haup- 

pauge, NY, has introduced the 
new model DM -8010 rotary switch 
31/2 -digit DMM. The DM -8010 gas 
a built-in tilt stand, instant con- 
tinuity buzzer, auto zero, auto po- 
larity, overload protection on all 
ranges, 500V ac/dc protection on 
all resistance ranges, diode test 
function low power ohms for in cir- 
cuit resistance measurement, re- 
cessed safety designed input jacks 
and basic dc accuracy of 0.25 per- 
cent reading. 

Circle (75) on Reply Card 

Electronics pliers 
Twenty electronics pliers and a 

wire stripper have been introduced 
by Xcelite in the new Superior line 
featuring carbon steel and double 
leaf -spring opening construction. 
This line comprises 11 cutters with 
a C60 Rockwell and a variety of 
common -use pliers at C35-45. 
Sizes are in the 4- to 5 -inch mini- 
ature range. Box joints and heads 
are burnished black with blue 
PVC -covered cushion grip 
handles. Types include side, obli- 
que, end and flat cutters; round, 
flat, snip and chain nose pliers. 

Circle (76) on Reply Card 

Voltage surge suppressor 
RCA Distributor and Special 

Products Division, Deptford, NJ, 

announced a 3 -outlet voltage surge 
suppressor and interference filter 
to protect sensitive solid-state 
equipment against power line 
transients and RF or electro- 
magnetic interference. The unit, 
model AH040, is especially useful 
to guard computers from data loss 
and to protect audio, television 
and other video equipment. Model 
AH040 plugs into the lower outlet 
of any standard duplex 125V wall 
receptacle and accepts up to three 
power cords. A built-in light in- 
dicates that the unit is functioning 
properly. 

Circle (77) on Reply Card 

Hand nibbling tool 
The K-88 Hand Nibbling Tool, 

available from Davle Tech, Fair 
Lawn, NJ, is suitable for the elec- 
tronic engineer, technician and 
hobbyist. It cuts sheet metal like a 
punch and die. It is used for mak- 
ing templates, for cut-outs of radio 
chassis and panels, for making 
model parts, and causes no strain 
or distortion to the original form. 
The tool will cut mild steel up to 
0.023 -inch (0.6mm) or soft alu- 
minum sheet up to 1/16 -inch 
(1.6mm). Replacement blade 
K-881. 

Circle (78) on Reply Card 

Long -nose adapter 
Rush Wire Strippers announced 

the availability of a special long 
nose adapter for their ECT-1 tool, 
enabling the device to be used for 
cleaning, polishing and burnishing 
in areas of limited access. The 
ECT-1 is portable, hand-held, 
rotary cleaning tool using several 
interchangeable insert brushes 
manufactured from fiberglass, 
stainless steel, brass and nylon for 
a variety of applications. 

The tool is lightweight and 
operates from integral recharge- 
able batteries. Each tool is sup- 
plied with a bench stand, battery 
charger and several cleaning 
brushes. Refills of the cleaning 
brushes are readily available in all 
grades of material. 

Circle (79) on Reply Card 

Anti -static cleaner 
Statikil, Bath, OH, introduces 

Statiglass anti -static cleaner 
which was formulated to clean, 

brighten and protect CRT screens. 
Statiglass has anti -static and anti - 
fog properties and it leaves no 
gummy residue. Dust and lint are 
repelled while minute scratches 
are covered. Fingerprints and 
marks on treated surfaces are easi- 
ly wiped off with a dry cloth. 
Statiglass is used on computer 
display terminals, TV screens, 
electronic game screens and track- 
ing station screens. 

In the graphic arts area 
Statiglass is used on camera lens, 
platemakers and copiers. Other 
uses for Statiglass include clean- 
ing plastic masks, shields, helmets 
and visors for industry and the 
safety forces; airplane wind- 
shields; motorcycle and boat wind- 
shields; display cases and trade 
show exhibits; stereo dust covers; 
instrument dial faces; and optical 
lenses - all Lexan, Lucite and 
Plexiglas surfaces. 

Circle (80) on Reply Card 

Quadraplexer 
Model X3303-2/4/6/11 quad- 

raplexer, from Microwave Filter, 
E. Syracuse, NY, combines or 
splits four TV channels from the 
total TV spectrum or combines 
four off -air antennas to one 
downlead. The quadraplexer uses 

non -resistive splitting networks 
for low loss and has 25dB mini- 
mum mutual isolation between 
channels. It can be supplied for 
any number of non -adjacent TV 
channels in the 54-300MHz TV 
band. Impedance is 750 with type 
F connectors (F61). Units can be 
supplied with panels or in weather- 
proof casings for outdoor use. 

Circle (81) on Reply Card 

Portable oscilloscope 
Hitachi Denshi America, Wood- 

bury, NY, introduces the V-1070, a 
low-cost version of the V-1100, an 
intelligent 100MHz portable oscil- 
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loscope with built-in frequency 
counter/DVM, CRT readout and 
ground level display. 

Using the built-in micro- 
computer, the V-1070 displays the 
panel setting information on the 
CRT as follows: vertical deflection 
factors, uncalibrated warning, 
magnification warning, vertical in- 
put coupling, band limiter, CH2 in- 
version, horizontal sweep times for 
both A time and B time bases and 
trigger sources for both, un - 
calibrated warning for A sweep 
time, sweep magnification warn- 
ing, delay time and 10X probe in- 
dicators for CH 1 and CH 2. 

Circle (82) on Reply Card 

Track repair kits 
Model SRS 050 Track Repair 

Kits, from Automated Production 
Equipment Corporation, Medford, 
NY, allow the user to repair 
damaged printed circuit boards. 
The repair to the circuitry is made 
by using a variety of copper foil et- 
chings, which complement the ex- 
isting board circuitry. Plated 
through holes are repaired by 

swaging and eyelet/funnelet into 
the board. The kit is available in 
four models: standard, service 
technician's, basic and deluxe. 
These kits differ in the tools sup- 
plied and all are capable of making 
high quality repairs. 

Circle (83) on Reply Card 

4 -1/2 -digit DMM 
Beckman Industrial Corpora- 

tion, Instrumentation Products 
Division, Brea, CA, has introduc- 
ed the HD140, a new 41/2 digit, 
hand-held DMM, to its heavy-duty 
product line. Two features includ- 
ed are True RMS and the pro- 
prietary single -knob rotary switch. 

Extra overload protection 
enhances the dependability of the 
HD140. All voltage ranges can 

withstand transients up to 6kV. 
Resistance ranges are protected 
up to 600V, and current ranges are 
protected by a 2A/600V fuse. It 
maintains a do volt accuracy of 
0.05 percent, and measures up to 
1500Vdc and 1000Vac. Other 
features include 10A current 
range, diode test capability, and 
Insta -Ohms quick continuity func- 
tion which provides a rapid visual 
indication of continuity. 

Circle (84) on Reply Card 

Computer power conditioner 
Shape Magnetronics, Lombard, 

IL, announces the new Personal 
Computer Line Tamer power con- 
ditioner, for $99. The Personal 
Computer Line Tamer removes 
spikes, transients, common and 
transverse noise, provides line 
isolation, and protects against 
surges, undervoltages and over - 
voltages by providing con- 
stant voltage, clean power to the 
computer. Personal Computer 
Line Tamers feature four rear 
panel plug receptacles, a 6 -foot 
power cord and a front panel 
power stitch. 

Circle (85) on Reply Card 

Digital storage oscilloscope 
Leader Instruments, Haup- 

pauge, NY, has introduced the 
LBO -5825, a 35MHz, 2 -channel 
digital storage oscilloscope. The 
LBO -5825 is equipped with a 2K 
word memory, has a 5MHz max- 
imum sampling rate and pre - 
trigger view capability. X -Y 
recorder output terminals are pro- 
vided for use with a plotter, and 
simultaneous display of real time 
and stored waveforms are possi- 
ble. Other features include roll 
function, memory protect, exter- 
nal clock provision and automatic 
chop alternate model select. This 
storage oscilloscope is suited for 
such applications as stress analy- 
sis, shock and vibration testing, 
power -line transient monitoring 
and computer glitch problems. 

Circle (86) on Reply Card 

Vacuum desoldering tool 
A new lighter desoldering tool, 

from Air -Vac Engineering Com- 
pany, Milford, CT, features a 
smaller heating element that pro- 
vides both more efficient heat 

transfer and a method of securing 
the tip that eliminates plating frac- 
ture. Incorporating a shorter 
vacuum passage for cleaner opera- 
tion, both the heating element and 
vacuum passage are positioned 
well forward of the handle and 
away from the operator's hand. 

Tip temperatures may be 
selected from 650 degrees F to 950 
degrees F for efficient desoldering 
of any printed circuit board from 
1 -sided to multilayer. Available in 
either 120V or 24V, the tool is 
compatible with all Air -Vac SG 
series desoldering stations. 

Circle (87) on Reply Card 

Function generator 
A multi -purpose function 

generator has been introduced by 
Global Specialties, New Haven, 
CT, a division of Interplex Elec- 
tronics. Model 2005 provides sine, 
triangle, square and pulses with 
variable amplitude, symmetry and 
offset over the wide frequency 
range of 50mH to more than 
5MHz. A signal can be attenuated 
20dB, 40dB or 60dB in 20dB steps, 
and there is an additional 20dB 
continuously variable amplitude 
control. 

The maximum output amplitude 
of the Model 2005 is 20V p -p into 
open circuits or 10V p -p into 5012. 

Output can be continous, gated or 
triggered by an external signal or 
by a front panel manual switch. 
When used as a sweep generator, 
an internal ramp with variable 
duration provides a recurring 
linear sweep over a frequency 
range of 1,000:1 (linear) to 
10,000:1 (logarithmic). Dc offset is 
adjustable from - 10V to + 10V in- 
to open circuits or - 5V to + 5V in- 
to 5012. All output wave shapes can 
be adjusted to operational re- 
quirements using the symmetry 
control from 10 percent to 90 per- 
cent. 

Circle (72) on Reply Card 
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Editor's note: Periodically Elec- 
tronic Servicing and Technology 
features books dealing with subjects 
of interest to our readers. Please 
direct inquiries and orders to the 
publisher at the address given for 
each book, rather than to us. 

Understanding Electronics - 
2nd Edition, by R. H. Warring; 
Tab Books, $9.95 paperback. 

Here is an easy -to -understand, 
introductory guide to electronics, 
which doesn't bog the reader down 
with formulas, yet gives in-depth 
explanations and examples. Infor- 
mation on basic circuits, circuit 
laws, resistors, capacitors, coils, 
inductances, and transformers is 
highlighted. 

This second edition has been up- 
dated to cover the latest develop- 
ments in electronics, including 
microprocessors, IC arrays and 
the basic units of electrical 
measurement. It also has been ex- 
panded to include chapters on 
amplifiers, oscillators, power sup- 
plies and even has a guide for 
selecting transistors. Also the 
various parameters of transistor 
performance, different types of 
filters for high voltage power sup- 
plies and the mysterious proper- 
ties of semiconductors have been 
fully discussed. Illustrations and 
circuit diagrams are featured. 
Published by Tab Books, Blue Ridge Summit, 
PA 17214. 

Semiconductor General -Purpose 
Replacements, 5th Edition; 
Howard W. Sams and Company, 
$9.95 paperback. 

A major problem in the replace- 
ment of semiconductor devices is 
determining what the proper re- 
placement should be. Because the 
manufacturer may assign a stock 
number to a particular semicon- 
ductor, or the semiconductor may 
be unmarked, many times the only 
way to find a part number is by 
consulting the service literature. 

This book has been designed to 

give you the information you need 
to find a replacement part. United 
States, European and Far Eastern 
type numbers and manufacturers' 
part numbers (stock numbers 
and/or any numbers found on the 
part) are included. The universal 
general-purpose replacement 
semiconductors of eight sup- 
pliers - General Electric, Motor- 
ola, New -Tone, Philips, Radio 
Shack, RCA, Workman and Zenith 
are given for the nearly 226,000 
devices listed in this book. 
This listing was compiled from the 
files of Photofact analysis depart- 
ment; specifications and other 
data from manufacturers were in- 
cluded. 
Published by Howard W. Sams and Company, 
4300 W. 62nd St., Indianapolis, IN 46266 

How to Become a Successful 
Consultant in Electronic 
Servicing, from Associated 
Technology, ATC Books, $25. 

Consulting could be the elec- 
tronics professional's antidote for 
overcoming job stagnation or age 
discrimination. This book details 
the information you need to start 
your own consulting business: 
locating clients, fees, ethics, pro- 
fessional advertising, developing 
business plans and writing con- 
tracts. According to the author, 
most people in the electronics ser- 
vicing field have more to offer 
than they realize. The real secret is 
knowing how to market a profes- 
sional service. 
Published by ATC Books, Route 2, Box 448, E. 
Springs, TN 37330. 

Principles and Practice of 
Digital ICs and LEDs, by 
Don Inbody; Tab Books, 
$12.95 paperback. 

A learn -by -doing guide, this 
sourcebook provides information 
for building a wide range of useful 
digital devices, using inexpensive 
and readily available digital ICs 
and LED readouts. This book in- 
cludes instructions for a digital 
logic probe (for troubleshooting 
digital circuits and components) 
and directions to build a frequency 
standard, producing frequencies 
ranging from 1kHz to 20MHz. 

The fundamentals needed to 
understand digital logic, how and 
why ICs and LEDs work, how TTL 
and CMOS operate, the uses of 

discrete and display LEDs, the 
construction of circuit boards, plus 
important safety guidelines are all 
explained in detail in this book. 

Tips, tricks and techniques to 
assist in the construction of the 
projects are included. For exam- 
ple, the book tells how to properly 
space components on a circuit 
board, how close certain com- 
ponents should be placed on a cir- 
cuit board and the fundamentals 
needed to understand how each 
digital device works. 

Illustrations of finished projects 
are featured, along with step-by- 
step building instructions, com- 
plete schematics and circuit board 
layouts, parts lists for each pro- 
ject, the tools and test equipment 
needed and pointers about how to 
avoid construction mistakes. 
Published by Tab Books, Blue Ridge Summit, 
PA 17214. 

CMOS/TTL -A User's Guide 
with Projects, by Joseph J. 
Carr; Tab Books, $12.95 
paperback. 

Understanding and using digital 
IC devices may not be as difficult 
as you might think. This book em- 
phasizes the two most -used 
modern digital devices, the 
transistor -transistor logic (TTL) 
and the complementary metal ox- 
ide semiconductor (CMOS). It in- 
cludes several hands-on projects 
and experiments to demonstrate 
specific IC functions and results, 
showing the benefits of the TTL 
and the CMOS. The TTL offers 
low-cost and high-speed, and the 
CMOS provides low power con- 
sumption combined with more im- 
munity to high -frequency noise 
than earlier digital IC types. 

Anyone with a fundamental 
grasp of analog electronics should 
have little trouble mastering dig- 
ital electronics principles as ex- 
plained in this book. Technical 
specifics of the TTL and the 
CMOS, as well as other digital 
devices are provided. The book 
also gives pointers on digital 
theory in general and a thorough 
look at the various logic gates 
found in TTL and CMOS families, 
including: NOT, OR, AND, NAND 
and NOR. 
Published by Tab Books, Blue Ridge Summit, 
PA 17214 
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Literature 

A new catalog of precision tools 
is offered free by Jensen Tools. Il- 
lustrated in full color, the 160 -page 
catalog contains more than 3000 
tools of interest to field engineers, 
technicians, computer and tele- 
communication service persons 
and electronic hobbyists. Major 
categories covered are test equip- 
ment, soldering equipment, tweez- 
ers, screwdrivers, cutters, draft- 
ing supplies, power tools, com- 
puter accessories, circuit board 
equipment, and miscellaneous. 
Also included are many new pro- 
ducts from Jensen and more than 
40 pages of service kits and tool 
cases for electronic specialists and 
technicians. 

Circle (125) on Reply Card 

Hamtronics announces publica- 
tion of their new 1985 mail order 
catalog full of products for the 
VHF/UHF/OSCAR enthusiast. 
The 40 -page, 2 -color catalog 
features many new products, in- 
cluding a simplex autopatch kit, a 
repeater COR with courtesy beep, 
GaAs FET receiver preamps, ac- 
tive antennas for scanners, and 
repeater PA kits. Also included 
are the popular lines of FM and 
AM receivers, FM transmitters, 
VHF and UHF transmitting and 
receiving converters, repeaters, 
space shuttle receivers, 800MHz 
scanner converters, and other 
Hamtronics products. 

Circle (126) on Reply Card 

The John Fluke Manufacturing 
Company announces the availabili- 
ty of an 18 -page color brochure, 
"Digital Multimeters from Fluke." 
The brochure provides comprehen- 
sive and colorful information on all 
the latest DMM developments 
from Fluke. This includes hand- 
held DMMs, bench/portable DMMs 
and the 70 Series DMMs, which 
combine both digital readout and 
an analog bar graph in one hand- 
held package. A full line of ac- 

cessories complementing the 
DMM line is also featured, in- 
cluding convenience accessories 
such as carrying cases and aux- 
iliary test leads. 

Circle (127) on Reply Card 

Protection and interference con- 
trol products are presented in a 
new 40 -page catalog from Elec- 
tronic Specialists. Costly damage 
from lightning or power line spikes 
can be prevented and disruptions 
or interference from power line 
carried EMI and RFI can be con- 
trolled. Protective devices for of- 
fice equipment include ac line 
voltage regulators and condi- 
tioners, modem and phone line 
surge suppressors as well as equip- 
ment isolators and filter/sup- 
pressors. 

Typical protection and inter- 
ference problems are described, 
together with suggested solutions 
for various electronic office 
machines. Catalog 841 also de- 
scribes numerous applications for 
office equipment protection and in- 
terference control. 

Circle (128) on Reply Card 

Hunter Associates, division of 
Hunter Products, now offers a 
68 -page catalog. This catalog is 
filled with industrial tools, equip- 
ment, instruments, materials and 
technical aids, many of which 
are unavailable from any, other 
source. Included are disposable 
electro -plating pens, low-cost 
micro air -abrasive units, tungsten - 
carbide surface application units. 

Circle (129) on Reply Card 

A new 65 -page Blaupunkt 
booklet provides autosound in- 
stallers with a detailed reference 
for determining the exact place- 
ment requirements for installation 
of Blaupunkt car radios and 
speakers in today's automobiles. A 
coded chart system tells the in- 
staller which car dashboards re- 
quire no modifications when a par- 
ticular Blaupunkt radio is in- 
stalled, or what type of modifica- 
tion is necessary. Installations that 
require special adapter -plate kits, 
or situations where a radio model 
is inappropriate for a specific vehi- 
cle are also indicated. 

arc's (134) on Reply Card 

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

The PRB 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 

U L 
find your belt. The PRB System is fast, easy and 
profitable! 
For details on our profitable belt system and 
the complete line of PRB electronic corn- 
ponents Just call toll free ... 

National In Wisconsin 
1.800.558.9572 1.800.242.9553 

Business Number TLX 
1.414.473.2151 4994411 PRB USA 
In Canada call collect: 1.813.225.5003 

l PRB 
PROJECTOR RECORDER BELT 

200 Clay Street, Whitewater, WI 53190 

Circle (22) 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 

Needed: Schematic and/or service manual for Pilot series 7000 stereo Con- 
cord 111, model 7034, serial no. 411674. Will pay expenses or cost or will 
copy and return. Salvatore J. Sagolla, 528 Kipling Blvd., Lansing, MI 
48912; 517-482-2405. 

For sale: Complete Sams Photofact from #454-2018, best offer. Sy Olson, 
c/o Martack Corp., 1325 2nd Ave., New Hyde Park, NY 11040; 212-343-2666. 

For Sale: Sencore VA48 video analyzer, $595. Complete with manuals and 
test leads, A-1 condition. Price includes shipping. Ferrell's Electronics, 
P.O. Box 160, Orrstown, PA 17244; 717-532-6238. 

For Sale: Sencore-SG165-stereo AM/FM analyzer. Used one time, $500 or 
trade for "Z" meter. Robert Duncan Enterprises, 1513 Sixth Street, Eureka, 
CA 95501; 707-442-2794 (evenings). 

Needed: A metal cased 6L6 vacuum tube and schematic for a General 
Radio signal generator model #1001-A, serial no. 2581. Send a letter in- 
dicating price. David S. Mulks, 366 Sheffield Road, Ithaca, NY 14850. 

Wanted: Manual/schematic for Knight KG -652 RF sweep generator, 
flyback XF for Panasonic AN -142. Wayne A. Strahl, 20W350 Beller Drive, 
Downers Grove, IL 60516. 

Needed: Sams Photofact #TR -82 and Supreme's TV18, 19, 27 and R-7. 
C. T. Huth, 130 Hunter St., Tiffin, OH 44883. 

Wanted: For old RCA radio 15-217, one power transformer #94119 or a 
good substitute. Also, one power transformer for Fisher stereo MC 3010 
#4-2519 -23382. Any information about where these parts may be obtained 
would be appreciated. Miles E. Baker Sr., 1200 78th St., Newport News, VA 

23605; 804-826-5394. 

Wanted: Sencore VA48 TV analyzer or B&K model 1077-B analyst. Also 
want B&K model 415 alignment generator. Dan Pancoast, 154 Bala Drive, 
Somers Point, NJ 08244; 609-927-6541. 

Needed: Service manual for Fosgate Electronics model PR -2100 power 
amp and PR2100 preamp. Will buy or copy and return. Richard Modafferi, 
R.D. 1, Skyline Drive, Vestal, NY 13850; 607-754-1885. 

Needed: Heath SM -2420 or SM -4130 frequency counter, Microcraft CS1F 
code star reader, EMC model 802 signal tracer generator. Caswell Davis 
Jr., 601 Delmar, Apt. 2, San Antonio, TX 78210. 

For Sale: Sencore VA48, used less than 20 hours, no longer in business, 
must sell, $700. Ron Carron, 3503 Hudson Circle, Manhattan, KS 66502; 
913-776-4100. 

Needed: Service manual for Sansui SR -2020 BC changer and Bohsei T-500 
television. C. T. Huth, 130 Hunter St., Tiffin, OH 44883. 

Needed: Sams Photofacts from 1100 to present. Jack Fariner, Electronics 
Service Company, 110 W. Kelly St., Sylvester, GA 31791; 912-776-2179. 

Needed: Schematic diagram and part numbers for components of a Jerrold 
Division CATV cable converter power supply circuit, model no. JRX- 
3D1C-105. I.E.A.S., P.O. Box 1151, Homestead, FL 33033; 305-245-1012. 

Wanted: Schematic diagram or manual for Kenwood model KR -44 AM/FM 
stereo receiver. Will buy or copy and return. Leonard Twigg, 514 Vance 
Ave., Paris, IL 61944. 

For Sale: Econo-bar sweep program (by Solas Products) which converts 
the Commodore 64/SX-64 computer into a low-cost, high-quality bar sweep 
(multiburst) pattern generator. Use to check and tune up the video 
response of monitors or televisions, $35 (disk). Mark Kruse, Box 665, 
Springhouse, PA 19477; 215.362-5028. 

For Sale: Electronic Servicing issues from Jan. 1963 -Oct. 1980, $50, plus 
shipping charges. Electronic Technician/Dealer issues from Jan. 1963 -July 
1982, $50. Rod Lindgren, 1421 Pleasure Drive, Madison, WI 53704; 
608-244-5759. 

Needed: One Precision model E-310 generator; One Precision model E-200 
C signal generator; also model 98 VTVM and model 78 portable VTVM. 
James G. Shoemaker, 600 1st St., Leechburg, PA 15656. 

Needed: Instruction manual and schematic or copies of same of a tube 
tester made by Superior Instrument Company, model TV -12. Willing to 
pay any charge. Gilbert Lahullier, 17 Kensington Ave., Clifton, NJ 07014; 
201-473-6685. 

Trade: Yeasu FTDX 560 CB/Ham SSB radio with all modifications. Trade 
for Radio Shack model 1 computer system. Contact: Scott's TV & Elec- 
tronic Service, Route 3 - 3186, Pottsville, PA 17901. 

For Sale: Sams Photofact sets 109-1428 (total 142 sets), $1 per set or all 
142 sets for $125, plus shipping. Call or send for complete list. Lafayette 
transistor analyzer model 223. No manual, $20, plus shipping. Accurate In- 
strument utility tester model 161. Has voltmeter, ampmeter, ohmmeter 
and checks tube filaments, operates off 110Vac. No. manual, $15, plus ship- 
ping, John Brouzakis, Route 3, Box 602 B, Charleroi, PA 

Wanted: Schematic for a drug -store -type tube tester, model 1050, serial 
#10350, made by BSL. R. Stigney, 8400 Eastwood Road, Minneapolis, MN 
55432. 

For Sale: Pilot bulbs for old radios No. 44-47-51-112, etc, 25 cents each. 
Fuses 20 cents each. Small speakers $2 and up. Write to: Al Crispo, 3225 
Chipmunk Drive, New Port Richey, FL 33552. 

For Sale: 250 feet of 50 conductor ribbon cable (new) 28 gauge. Also: Anti 
que pilot tuner with electrical drawings; miscellaneous antique telephones; 
Thomas A. Edison miners lamp. Richard Jacobs, 6610 Bunker Road, N. 
Royalton, OH 44133; 216-237-4662. 

Needed: One Precision generator model E-400, one Precision 88 VTVM, 
one Precision model E-440 generator. Jim Shoemaker, 600 1st St., 
Leechburg, PA 15656. 

Needed: Operation and service manuals for Lampkin Laboratories model 
109 service monitor. Will buy or copy and return. Will pay shipping. 
Wanted to buy: Good used Sencore model CB42 CB tester. Larry R. 
Singleton. P.O. Box 982, Lexington Park, MD 20653; 301-862-3889 (home) 
301-862-8018 (work). 

For Sale: B&K model 2040 CB signal generator; B&K model 1040 CB ser- 
vicemaster, plus one set of connecting cables; Sencore model CB41 
automatic performance tester, plus accessory EX203, $250 for all three. 
All equipment in excellent condition and include the probes or leads and in- 
struction manuals. Clarence G. McKee, 9516 Zion Road, Rives Junction, MI 
49277; 517-569-3139. 

For Sale: Sams Photofact folders 399-2066 in six filing cabinets; also eight 
volumes 101 to 180. RCA, Zenith, etc. manuals. Test equipment, tubes, 
tools, send s.a.s.e. for complete price lists. Mack Kunzman, Jamke TV Ser- 
vice, 1051 Bale Lane, Calistoga, CA 94515. 

Wanted: Sams Photofacts from 1000 -up. Send list, price and cost of ship- 
ping to Donald G. Harris, 3332 N. 57th Ave., Phoenix, AZ 85031; 
602-247-7020 (after 5 p.m.). 

For Sale: Sams Photofacts, $3 plus postage. Alson Kantronics Hamsoft 
for Vic 20, program ROM cartridge for Hams or SWL, $25. MFJ super 
CW/CB audio filter model MFJ-721, $35. Augustine's TV/Radio Service, 
530 N. 9th St., Reading, PA 19604; 215-372-5438. 

For Sale: Great B&K equipment and other brands. All have books, cables 
and are in great condition. Please send for list and prices. Leonard Elgart, 
3510 Avenue H, Brooklyn, NY 11210. 

Needed: Schematics for Tektronix model 564 B storage oscilloscope and 
Precision apparatus model T-65 transistor and crystal diode checker. 
Copies are fine. Carl Behum, Technigraphix, 33862 Lakeview Drive, 
Eastlake, OH 44094. 

Needed: Service manual/schematic for Akai VTS 110. Call or write to: 
Calvert Electronics, 105 Buchanan, Cape Canaveral, FL 32920; 
305-783-5180. 

Needed: Service manual/schematic for model KV9000U Sony color TV. 
Will copy and return. Mike Kovacs, 7101 Flint Court, Middletown, MD 
21769. 

Wanted: Z meter in good working order. Gary Satko, 6042 W. Irving Park, 
Chicago, IL 60634; 312-794-0259. 

Wanted: Sams Photofacts between 1400 and 2000. Need not be a complete 
set. Ray Brumbaugh, 118 Kaywood Drive, Statesville, NC 28677; 
704-872-5742. 

For Sale: 5 -inch oscilloscope, 7 -inch EICO EVTVM, EICO TV generator 
marker. All for $185 money order. Dean Kromphardt, K&R TV Service, 
930 S. Warren, Peoria, IL 61605. 
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Waveform tests in the horizontal -sweep 
section -When troubleshooting electronic 
equipment, an oscilloscope is a valuable tool; 
sometimes it is indispensable. Learn some 
procedures for using an oscilloscope to 
troubleshoot the horizontal -sweep section of 
a television from this article, reprinted with 
permission from the book, Troubleshooting 
with the Oscilloscope by Robert G. Middleton. 

Troubleshooting the Sony KV 1722 -Dis- 
cussing the theory behind the pulse -width - 
modulated (PWM) power supply used in Sony 
televisions since 1973, this article details some 
specific procedures for servicing this extremely 
complex circuitry. 

Tapoffs, droptaps and directional taps in 
MATV-The quality of a TV picture can be 
traced from the quality of the signal to the 
quality of the transmission medium. This arti- 
cle will enhance your understanding about how 
MATV systems are constructed, and also will 
provide clues as to what may cause signal 
degredation. 

Index of 1984 articles - Warren Parker has com- 
piled an index of all the articles published in 
ES&T during 1984. Articles will be listed both 
alphabetically and by topic category. A Profax 
schematics index is also included. 

Plus our regular monthly departments - 
Technology 
New Products 
New Literature 
Readers' Exchange 
Symcure 
Troubleshooting Tips 

Advertising rates In the Classified Section are 50 

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

Each initial or abbreviation counts a full word. 

Minimum classified charge $10.00. 

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

Classif led 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 our 
EPROM duplicator. Plans $9.95. Catalogue $2.00, 
refundable. RANDOM ACCESS, Box 41770A, Phoenix, 
AZ 85080. 8-834f n 

PRINTED CIRCUIT boards from your sketch or art- 
work. Affordable prices. Also fun kit projects. Free 
details. DANOCINTHS INC. Dept. ES, Box 261, 
Westland, MI 48185. 5 -81 -tin 

AUTOMOBILE RADIO and tape replacement parts. 
Delco, Chrysler, Philco-Ford, Motorola, Panasonic and 
many others. Large Inventory. Laran Electronics, Inc., 
3768 Boston Road, Bronx, NY 10469. (212) 881-9600. 
National (800) 223-8314, NY State (800) 446-4430. 

5-79-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 

FULL LINE of TV converters. Wireless and manual 
compatable to Jerrold and Oak Systems. This month's 
special the Technica 140CHL stereo and video com- 
patable 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 -88th 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 Street, Brooklyn, 
NY 11218E, 800.221.5802, 212-633-2800. 5.82-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 TV, 8151 
Grandview Rd.. Chanhassen, MN 55317, 5-82-tfn 

SCRAMBLED TELEVISION, encoding/decoding. New 
book. Theory/circuits, $9.95 plus $1 shipping. Work- 
shop, Box 393ES, Dept. E, Bethpage, NY 11714.7-80-tfn 

B/K 1077B TELEVISION ANALYST. Excellent 
condition -Reasonable. Dan Pancoast, 154 Bala Drive, 
Somers Point, NJ 08244.609-927.6541. 11.84.1t 

AUDIO, VIDEO, Telephone accessories. RG59U, 1000 
ft. $38.00. F -59's $8/100. Call collect for Free Catalog. 
Electronic Brokers Inc., (609) 646-4621, 266-3060. 

12-84-1t 

MAKE TELEPHONE answering machine aervlCing 
simple 8 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) 
8456689. PSI, Inc. is located at: 34, Route 17 North, 
Paramus, New Jersey, 07652. 4.84 -tin 

LOOK. All of the TV knowledge you've been looking 
for. For less than $50.00 for one book with 919 pages. 
Reading 20 pages a day you can absorb all this 
knowledge in 46.5 days! With 38 years in Electronic & 

TV repair, 1 am a certified electronic technician, hold a 
FCC general radio telephone license & SBE Broadcast 
Technologist. This has got to be the hottest book on 
TV repair in my 38 years servicing TV's. There are 27 
chapters crammed full of the latest Information. Take 
it from a pro this has got to be the answer to TV repair 
through the century. Cashier's Check or money order 
only $45.00, shipped to you. $10.00 and order your 
own. I will mail you the address from which to order. 
Contact W. H. "Bill" Wilson, P.O. Box 65, Armuchee, 
GA 30105. 12-84-1t 

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. 3-74-ifn 

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, 
out of New York State (800)223-8314. 5-79-íf 

QUITTING BUSINESS - For Sale: Sencore and B&K TV 

Test Equipment, Sams, Parts, etc. $4000 takes all. Call 
after6 p.m. 515-444-3171. 12.84-1t 

TUBES FOR TV AND RADIO -35e ea. Washington TV 
Service, 1330 E. Florence Ave., Los Angeles, CA 90001. 

11-84.12t 
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FOR SALE (CONT.) 

GOING OUT OF BUSINESS SALE: TV Parts, Service 
Manuals, Tubes. Send SASE for details. Ireland's TV, 
2416 Shamrock Lane, Millville, New Jersey 08332. Call 
609-825-4703. 12-84-1t 

HELP WANTED 

VCR -VIDEO -AUDIO 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 manufacturers 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. 11-84-1t 

TV SERVICE TECHNICIAN WANTED: Highly qualified 
only reply. Self -motivated and hardworking individual 
must repair most makes and models. Experience on 
Sony TV and VCR required. We offer paid vacations, 
sick days, profit-sharing, excellent working condi- 
tions. Salary (up to 20K per year) commensurate with 
experience. Send resume to P.O. Box 9042, 
Bethlehem, PA 18018-9042. 12-84-1t 

TV TECH NEEDED: Must be experience on road and 
bench. Good pay. Incentive plan. Reply Box 894, 
Union, NJ 07083. 11-84-2t 

SERVICES 

SPEAKER RECONINO: Most makes, sizes, models. 
For prompt service send to Mercury Speaker Recon- 
Ing, 2018 W. Division St., Chicago, Illinois, 60622; (312) 
278.2211. 9-83-t fn 

WANTED 

PICTURE TUBE REBUILDING EQUIPMENT, working or 
not, write or call: Chicago Television, 633 North 
Semoran Blvd.. Orlando, Florida 32807. 11-84-6t 

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, Intelllvlslon, 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. 7-83-tfn 

TVVIDEO RENTAL SYSTEMS. Manual or computer- 
ized for Apple and tra 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. 305-281-1260. 11-84-3t 

PITAi, 
ox 3704, Mrm 38103. 

ELEOTROAIG 
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 

ELECTRONIC SYSTEMS 
NEWSLETTER 

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

AF Publishing Co. 

d Dept STI 
P.O. Box 524 

So. Hadley, Mass. 01075 

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 

tverodio 
tech's guide 
to pricing 

Everyone benefits... 
pricing by "The Book" 

1-800-218-4338 
MON. T111W FRI. 8-5 / C.S.T. 

Circle (25) on Reply Card 

KELTRONICS CRT TESTER/RESTORER 

Compact, and easy to use CRT TESTER/REJUVENATOR 
Only P/e'W x 5%"1:1 x 2'/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 nate 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 

Reader 
Service 
Number 

Page 
Number 

23 A. F. Publishing Co 64 

17 B&K Precision 
Dynascan Corp. 45 

6 Conifer Corp. 7 

4 Consolidated 
Electronics, Inc 1 

19 Dandy Mfg. Co. 49 

14 Diehl Engineering 37 

ETA 57 

5 John Fluke Mfg. Co., 
Inc. 5 

27 GE Consumer 
Electronics 27 

11 Global Specialties 17 

26 Keltronics Co. 64 

8,9 Leader Instruments 
Corp. 13 

1 MCM Electronics IBC 
13 NARDA 25 

NATESA 61 

NESDA 47,55 
New -Tone Electronics, 

Inc. 19 

12 North American 
Philips 21 

20 Optima Electronics 49 

16 PTS Electronics 43 

28 Philips ECG 23 

7 Pocket Technology, 
Inc. 9 

22 Projector Recorder 
Belt 61 

RCA Distributor & 
Special Products 39 

2,3 Sencore Inc. BC 

15 Simpson Electric Co....41 
10 A.W. Sperry 

Instruments, Inc. ..15 
25 Sperry Tech, Inc. 64 

21 Tentel 57 

29 Test Probes, Inc. 53 

24 Unity Electronics 64 

18 Workman Electronic 
Products, Inc 47 

Zenith IFC 
Circle (26) on Reply Card 
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THE ONLY ELECTRONICS 
PARTS COMMIL ma& 
YOU'LL EVER CAirwww 
NEED. 

S 

O 

RI S 5G 

(--SfFgYICTRONICSON' 

P'CM 

EJ 
A 

-..1''. 

MEMBER 

NESGA 

MAKE SURE YOU 
HAVE YOUR OWN COPY 

OF OUR CATALOG #9. 
CALL TOLL FREE TOCPY. 

128 pages of quality eleárnnic parts and 
accessories at unbe ieVEac y low prioes, 

inclL ding the largest sel action o- original Japa ->es.e 

semiconductors in the coc nt -y. 

CALL TODAY FOR YOUR FREE COPY OF 

CALL TOLL FREE 1-800-543-4330 nprie 
(in Ohio, 1-&O-762-4315) 

858 East Congres ark Drive Centerville, Ohic 45453 513-434-00i- 1 EL -7 

Circle (1) o Reply Card 

SOURCE PIO. E 4 



The people who gave you the 
_ . VìdeoService staada o- fhe 70's. 

Novvlfltrfoduce the all new standard 
forthe 80's-MODELVA62. 
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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°/D 
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 
For Information Circle (2) on Reply Card 

For Demonstration Circle (3) on Reply Card 


