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Semiconductors! There's more of 
them available thru your Zenith 
distributor than ever before. More 
semiconductors, more linear ICs, 
more digital ICs. 

Actually, your Zenith distributor 
can provide you with more Zenith 
exact replacement semiconductors 
than ever before...and more 
Zenith Universal Semiconductors 
covering the most popular types 
in the entire consumer electronics 
industry. 

More cross references, more line 
items, more support data, too. All 
backed by a name renowned for 
product performance and reliability! 

And they're all available to you, 
easy to order in a unique, one - 
numbering system format. 

Check with your Zenith distrib- 
utor's Parts & Accessories Sales 
Manager. He's there, at your 
Zenith distributor's, waiting to tell 
you about his new deal on Zenith 
Universal Semiconductors! 

Call now. Don't keep your Zenith 
Parts & Accessories Sales Manager 
waiting! 
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The quality goes in before the name goes onS` 

For your own reputation 
and in your customers' best 
interest always speck Zenith 
Exact Replacement Parts and 
Accessories. 



Self -serve servicing 
The less time you spend servicing 
computers, the more you can 
handle, the more income you can 

generate. Especially when you use Sam's 
COMPUTERFACTS !II 

With COMPUTERFACTS, you have all the 
information you need to service computers 
and peripherals. And Sams has made it 
simple with detailed schematics and parts 
data for even the most intricate computer 
repairs. Our exclusive CircuiTrace® and 
GridTracelM photo -diagrams clearly 
identify and locate every component. 

For simple computer mainte- 
nance and troubleshooting, Sams 
Troubleshooting & Repair Guides 
provide a problem -solution approach 
to servicing with flowcharts explain- 
ing each procedure step-by-step. 

Together they make computer 

servicing quick and easy. And that makes 
you more money. 

Help yourself to greater profitability with 
Sams service data. Ask your Sams dealer er 
distributor for details. 

Commodore 6411" Troubleshooting & 

Repair Guide, No. 22363, $18.95 
IBM® PC Troubleshooting & Repair Guide, 
No. 22358, $18295 

Apple® II Plus/Ile Troubleshooting & Repair 
Guide, No. 22353, $19.95 
Commodore 1541 Disk Drive Toubleshooting 
& Repair Guide, No. 22470, $19.95 

Over 30 COMPUTERFACTS available for Apple, 
ATAR1e Commodore, Epson® Hitachi® IBM, 

Osborne® Panasonicr Rana Elite, Sanyo®. 
Texas Instruments and Zenith® 

800 -428 -SAMS 
Ask for Operator 182. 
In Indiana, call 317-298-5566 

5141Saummisims 
Howard W. Sams & Co., Inc. 
A Subsidiary of Macmillan, Inc. 
4300 West 62nd Street 
Indianapolis, IN 46268 
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Analyzing the 
Sylvania Superset Two, 
part five 
By Carl Babcoke, CET 
By isolating and explaining 
each special feature of this 
stereo television/monitor, 
the author has 
uncomplicated-but never 
simplified-what has been 
described as state-of-the-art 
consumer electronics 
equipment. This month, 
read about the set's 
electronic switching. 

22 
Repair techniques 
for surface -mount 
components 
By Christopher H. Fenton 
In an industry where the 
improbable is a matter of 
course and the impossible is 
achieved in nanoseconds, 
repairing and reclamation of 
infinitesimal surface -mount 
components can be one 
more skill among the 
accomplishments of today's 
polished technicians. 

37 
Servicing videocassette 
recorders-preventive 
maintenance, part three 
By Neil Heller 
This third, and final, part of 
the VCR servicing series 
encourages readers to 
preserve the usability of 
recorders by performing 
maintenance, as described, 
at regular intervals, thereby 
forestalling major 
breakdowns that entail 
extensive repairs. 

44 
What do you know 
about electronics?- 
forbidden words 
By Sam Wilson 
Electronics "no -nos" from 
which polite technical 
society recoils to avoid 
besmirching its collective 
reputation are pointed out, 
as well as terms that were 
inadvisedly chosen. 

48 
Test your electronic 
knowledge 
By Sam Wilson 
Last month's quiz was too 
easy? It's back to the 
supertech this month, so 
prepare to strain your brain 
with questions that require 
high-level knowledge even to 
guess the answers. 

50 
The video connection, 
part six 
By Martin Clifford 
Combining broadcast, cable 
and satellite TV components 
with other popular electronic 
equipment requires 
technical expertise far 
beyond simple "plugging -in." 

Departments: 
4 Editorial 
6 Technology 

21 News 
56 Symcure 
57 Literature 
58 Troubleshooting Tips 
58 Photofact 
59 Books 
60 New Products 
62 Reader's Exchange 

A new replacement and repair technique 
has surfaced. Details begin, page 22. 

This display technology sandwiches 
neon gas between glass panels to create 
a glowing image. Page 6. (Photo 
courtesy of Panasonic Industrial.) 
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We advanced the technology 
to make the soldering 

simple. 
By changing the grounded 

heat sensing tips, the Weller WTCPR 
automatically controls output and 

temperature in three stages (000°F, 
700°F and 800°F). Once selected, you 

can be assured of constant, accurate 
temperature control without dials to 

turn or settings to watch. To make 
working with sensitive components 

that safe and simple, Weller has ºncor- 
orated state-of-the-art technology, into 
attractive impact resistant case, that's 
eally suited to assembly work. Check 

with your Electronics Distributor. 

More Weller 
advances 

If voltage transients 
are your problem, the 
WTCPZ has a 

special zerovop_age 

electronic switching 
ci!cult to prevent 
passible damage to 
sensitive components. 

WTCPE Solder- 
ing Station features 

the WEC24 iron which 
has adjustable control 

circuitry completely 
contained in 

the handle. 

Thè feller titi'TCP series 

Coo s erTools 
The difference between work and workmanship. 

BOKER` CRESCENT LUFl(INNICHOLSOh PL-UMB® WELLERR' WISSi3 X 19T R 

The Cooper Group PO Box 728 Apex NC 275C2 USA Tel (919) 362-7510 Telex 57^3437 
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Editorial 

May I have a word with you? 
The operation of electronic circuits consists of 

complex, frequently abstruse, phenomena that oc- 
cur in a realm denied to the human senses. A good 
grasp of what's going on in a circuit, therefore, re- 
quires clear precise language and vivid descriptions. 

Much of the language of electronics is clear and 
descriptive and enhances an understanding of cir- 
cuit operation. And electronics scientists have come 
up with some creative terms that sum up what's go- 
ing on in just a few words or sentences. One of my 
favorites is bucket -brigade device: an electronic 
device in which charges are passed from one domain 
to another on the device in much the same way as 
buckets are passed from person to person in a fire- 
fighting bucket brigade. No detailed description is 
necessary with creative terminology such as that; 
the term is self -descriptive. 

In describing waveforms, the electronics geniuses 
have again found terms that are precise and descrip- 
tive. Sine wave, square wave, sawtooth - they all 
conjure up vivid images of the phenomena they de- 
scribe. Someone even managed to sum up the 
description of a complex waveform in a few words: 
cash -register waveform. This waveform bears an 
uncanny resemblance to the profile of one of those 
old-fashioned rounded -front cash registers. 

Unfortunately, not all of the terms used in elec- 
tronics are so descriptive. In fact, some electronics 
terms are so ill chosen that they serve as stumbling 
blocks to someone trying to fathom the depths of 
electronics. 

Take the term carrier, for example: that radio fre- 
quency, which AM transmitters generate, that mod- 

ulates with the information frequency (voice) to send 
out over the airwaves. Intuitively, the term appeals 
to the intellect. The carrier frequency carries the in- 
formation from the transmitting station to the 
receiver. 

As radio technology advanced, however, some of 
the advancements began to make it abundantly 
clear that the term carrier was not well chosen. 
Ultimately, some AM transmitters did away with 
the carrier frequency altogether and transmitted 
only a sideband, and as it turns out, this suppressed 
carrier transmission system is far more efficient. In 
fact, the carrier wasn't "carrying" anything. It was 
actually taking an audio frequency and converting it 
upward in frequency into the radio -frequency range 
so that it would propagate as a radio wave. 

There are other terms, just as obscure, that are 
aptly chosen, but the referent is obscure. For exam- 
ple, an RC circuit in which the output is taken across 
the capacitor is an integrator. Now where, pray tell, 
did that term come from? As it turns out, the input 
voltage to an integrator creates a current in the cir- 
cuit. In the capacitor, the action performed on that 
current is to create a voltage that is proportional to 
the sum of all the current that has flowed through 
the capacitor. In mathematics, summing such as this 
is called integration, hence the term. 

It's too bad that in a discipline that's already as 
recondite as electronics, poorly chosen terms should 
be impedimenta. It's up to all of us to encourage 
clear precise language and to try to keep the 
language of electronics as free as possible from ob- 
fuscation. 
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The bestDMM inits class 
just got better. 

The Fluke 80TK. 
One innovation leads to another. 

First there was the 70 Series, which set a 

new standard for low-cost, high-performance, 
Fluke -quality multimeters. 

And now, another first. The Fluke 80TK 

K -type Thermocouple Converter. A tempera- 

ture measurement device that adds instant 

temperature measurement capabilities to the 

70 Series DMMs. 

Or any DMM, for that matter. 

Feature for feature, the versatile 80TK is the 

most affordable unit of its kind. For quick 

comparison readings, it can measure °C or °F 

at the flick of a switch. It includes a built-in 
battery test. And the availability of 3 Fluke 

probes give you the flexibility to measure any 

form of temperature, from freezer to furnace, 

with just one base unit. 

No other thermocouple converter we know 

of offers DMM users so much for so little. 

Just $59, including a general-purpose bead 

probe. 

So even if you don't own a Fluke 70 Series 

multimeter, the 80TK will help the DMM 

you're now using measure up when things get 

hot. Or cold. 

For your nearest distributor, call toll -free 

1-800-227-3800, ext. 229, day or night. 
Outside the U.S., call 1-402-496-1350, ext. 229. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

Surface, immersion and general-purpose probes with "mini" 
thermocouple connectors are available for the Fluke 80TK. 

80TK SPECIFICATIONS 
Temperature Measurement Range 

- 50 to 1000°C 

-58to1832°F 
Battery Life: 1600 Hours (9V) 

FLUKE 

IN THE U.S. AND NON -EUROPEAN COUNTRIES: John Fluke Mfg. Co., Inc. PO Boa 09090. M/S 250C. Everett, WA 98206. Sales. (206) 356-5400, Other (206) 347-6100. 

EUROPEAN HEADQUARTERS. Fluke (Holland) B.V.. P0. Box 2269, 5600 CG Eindhoven. The Netherlands, (040) 458045. TLX 51846 

© Copyright 1985 Jahn Fluke Mfg Co.. Inc All rights reserved Ad Na. 4709-70/80 
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High -resolution plasma display 
Unlike conventional cathode-ray 

tube (CRT) monitors, the gas - 
plasma display of the Panasonic 
Exec. Partner computer is a flat 
screen offering size, weight and 
performance advantages for 
microcomputer applications. The 
display contains neon gas that is 
held at low pressure between glass 
panels. When the gas is excited by 
ac voltage, a bright orange plasma 
forms at each pixel, creating a 
glowing image on the screen. 

One of the three kinds of flat - 
screen displays in use today, the 
gas -plasma display's estimated 
lifetime is up to four times longer 
than its more commonly used flat - 
screen alternative, the liquid 
crystal display (LCD). Another 
alternative, the electrolumines- 
cent display (ELD), is about half as 
bright as the plasma display, re- 
quiring much higher voltage levels 
for equivalent operation, accord- 
ing to March 1985 Byte magazine. 

The primary benefits of gas - 
plasma technology are flicker -free 
display and fast response time, 
both of which stem from the in- 
herent memory characteristics of 
the technology. To ensure flicker - 
free viewing, the glowing image of 
the bright orange plasma is main- 
tained constant by an ac keep alive 
voltage. Display flickering is 
avoided because there is no need to 
refresh the image constantly with 
a more powerful ac exciting 
voltage. 

In order to change the image on 
the display, the ac keep alive 
voltage is removed, while the ac 
exciting voltage is reapplied, 
simultaneously. The old image 
fades from the display within 2µs 
to 3µs. Most LCDs require con- 
stant image refreshing, and as a 
result, have much slower response 
times, typically 150,000µs. 

Up to now, the relatively high 
power consumptions, manufactur- 

ing costs 
and size 
restrictions 
of ac 
gas -plasma 
displays have 
prevented their use 
in most microcomputer 
applications. Panasonic 
overcame major plasma 
technological and manufacturing 
challenges in order to incorporate 
a plasma display with its new 
Exec. Partner. Although it is only 
2 -inches thick, the 11 -inch (CRT 
equivalent) screen displays 25 lines 
by 80 columns of high -resolution 
viewing. 

A flickerless, non -glare neon -orange 
display now is possible because of a 
breakthrough in plasma display 
technology that has reduced manufac- 
turing costs. (Photos courtesy of 
Panasonic Industrial Corporation.) 
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Mew power -driver IC improves 
TV/monitor deflection 

An unconventionally designed 
power IC capable of reducing dis- 
sipation and improving reliability 
in the horizontal deflection stages 
of all color TV and monitor designs 
has been designated the TDA8140 
deflection device. Problems 
associated with conventional 
designs have been eliminated, ac- 
cording to Serban Coss, linear 
product marketing manager of 
SGS Semiconductor Corporation, 
the parent firm. 

According to Coss, the horizon- 
tal output transistor is driven by a 
medium -power transistor and a 
transformer in conventional driv- 
ers. Therefore, the drive circuit 
must be optimized for each ap- 
plication in order to ensure satura- 
tion of the power transistor. This 
causes higher -than -necessary dis- 
sipation because the conventional 

Figure 1. The circuit design of the 
TDA8140 has been simplified, yet cur- 
rent dissipation has been reduced. Con- 
trol/protection functions are built in. 

circuit cannot supply the ideal base 
current. When the chassis is 
turned on or off, the power tran- 
sistor is stressed. Reliability is 
compromised as a result. 

The SGS TDA8140 addresses 
these problems. It is a small power 
IC capable of adapting to different 
application requirements to supply 
the optimal charge and discharge 
currents. By optimizing the base 
current, dissipation is reduced to a 
minimum. 

This IC also simplifies circuit 
design. Control and protection 
functions are built in. When the 
chassis is turned off, for example, 
it ensures that the power tran- 
sistor is driven correctly. 

Also the device has the internal 
capability to protect itself, as well 
as the external power transistor, 
against overload conditions. 

Technology enhances 
traffic reports 

Two Dallas/Ft. Worth radio 
stations-KVIL-FM, 103.7, and 
KPLX-FM, 99.5-now are among 
an increasing number of North 
American FM stations broadcast- 
ing their traffic reports with a 
technological assist from the Auto- 
matic Radio Information (ARI) 
system. That system, developed by 
Blaupunkt, a division of the Robert 
Bosch Corporation, to improve 
traffic flow, enables the stations to 
enhance reporting of pertinent 
and timely traffic information to 
Dallas/Ft. Worth motorists. 

This is an outstanding example 
of the way that electronic tech- 
nology can ease the problems 
humanity suffers as the result of 
some other technology. In the 
crowded portions of the developed 
world - despite highways, free- 
ways, mass transit systems and 

sophisticated traffic controls - 
rush-hour traffic crawls along 
because there simply are too many 
cars for the roads. 

With ARI, an inaudible tone is 
broadcast that activates special 
car radios to draw zone -specific 
traffic reports to the attention of 
the driver. As long as the com- 
muter's ARI -equipped FM radio is 
on and tuned to the designated sta- 
tions for one of two Metroplex 
traffic zones, the volume of the 
needed bulletins is boosted to 
distinguish the reports from other 
drive -time programming. Addi- 
tionally, the ARI -encoded traffic 
bulletins will be heard even if the 
radio's volume is off or a cassette 
is playing. 

Only those FM car radios with 
ARI decoders can differentiate 
among zones and have volume - 

boosting and cassette -override 
capabilities. In the United States, 
such radios now are available ex- 
clusively from Blaupunkt, how- 
ever, a plan is pending for more 
generalized manufacturing. 

FM radio stations enhancing 
their traffic reporting with ARI 
are in an East Coast corridor that 
extends from Southern Connec- 
ticut to Northern Virginia; South- 
ern California; metropolitan 
Detroit and Greater Toronto. By 
the end of 1985, ARI service is ex- 
pected to be available in other ma- 
jor Canadian markets and in the 
top 20 U.S. urban centers. 

In West Germany, where nation- 
wide ARI coverage has been pro- 
vided since 1974, virtually every 
car radio now sold is equipped with 
the ARI function. 
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THE MARK III 

HV CIRCUIT SCANNER 
* Checks the horiz output circuit for open / shorts, 
* Checks the flyback, yoke, PC, and HV mutt, 
* Checks all scan derived B + sources, 
* Checks all circuits that rely on scan derived B + voltage, 
* Checks for open safety capacitor, 
* Checks the emitter circuit of the horiz output, 

THEN, 

* Provided the green normal light is lit, the Mark Ill will safely power 
up the TV set so that you can "look" for open circuits by examining 
the picture on the CRT. 

* Circumvents all start up and horiz drive related shut down circuits. 

APPLICATIONS: The Mark Ill will analyze the horiz, flyback, hi - 
voltage, scan derived B + sources, yoke, pin cushion, HV multiplier cir- 
cuits in any TV set that employs either an NPN transistor or a single 
SCR for its horiz output device. This applies to any age, any model, any 
chassis, any brand - - - including Sony. 

In brief, the "test" function scans for shorts, the "run" function 
permits you to observe any "open" circuits via the symptoms that ap- 
pear in the CRT screen. 

HOOK UP: Simply remove the set's horiz output device and replace 
it with the scanner's interface plug. No wires to disconnect, no other 
connections required (not even a ground connection). 

MISTAKE PROOF: No damage will result if an error is made during 
hook up. The scanner simply won't turn on until the error is corrected. 

PUSH THE TEST BUTTON Just one of the four lights will lite. 

RED OPEN LIGHT means the emitter circuit of the horiz output stage 
is open (no ground path). 

YELLOW SHORT LIGHT means the flyback primary, HV multiplier, 
vertical output, horiz driver, and R -B -G color output stages are not 
shorted. Instead, a circuit that normally draws a small amount of cur- 
rent is shorted (i.e. the tuner, IF, AGC, video chroma, matrix, vertical or 
horiz oscillator). 

RED SHORT LIGHT means either the flyback, the HV multiplier, the 
vertical output, horiz driver or one of the RBG output transistors is 

shorted. 

GREEN NORMAL LIGHT means the TV set's entire flyback circuit is 
totally free of shorts. It also means that it is safe to power up the TV set 
with the "run" button so that you can look for open circuits by observ- 
ing the symptoms on the CRT screen. 

FEATURES: All start up circuits and all horiz drive related shut down 
circuits are automatically circumvented by the Mark III during all test 
and run functions. During the test function all flyback secondary output 
is limited to approx 80% of normal. 2nd anode voltage is limited to ap- 
prox 5 KV. 

This means all circuits that are not shorted will have some 80% of their 
normal B+ voltage during the "test" phase. It also means that any 
shorted circuit will have zero DC volts on it. This feature makes any 
short easy to isolate. 

The MARK Ill sells for only $59500 

The money you are now spending for unnecessary 
flybacks alone will easily pay for your Mark Ill. Why 
not order yours today! 

Visa and Mastercharge Welcome ! 

Diehl Engineering 6661 Canyon Drive "F" Amarillo, TX 79110 

Phone: (806) 359-0329 or (806) 359-1824 
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* Checks the horiz output stage for opens / shorts, 
* Checks flyback, yoke, PC, and HV mult, 
* Checks all scan derived B+ sources, 
* Checks for open safety capacitors 
* Checks for open ground path for horiz output stage 
* Checks for open primary LV supply, 
* Checks for error in interface connections, 
* Checks for proper LV regulatiori, 
* Checks for proper start up circuit operation, 
* Checks for shorted horiz driver transistor, 
* Checks the operation of the horiz osc / driver circuits, 
* Checks B + "run" supply for the horiz osc I driver circuits, 
* Checks all circuits in the TV set that rely on scan derived B+, 
* Automatically circumvents all start up circuits and horiz drive 

related shut down circuits. 

HOOK UP: (Identical to Mark Ill) 

OPERATION: Turn the Mark V on, turn the TV set on, then, simply look 
at the lights. 

RED "HOOK UP" LIGHT means that you have made an error in hook 
up. No damage has been done, correct the problem then continue. 

RED "EMITTER" LIGHT means that the ground path for horiz output 
stage is open. Correct the problem then continue. 
RED "B + OPEN" LIGHT means that the primary LV supply in the TV 
set is open. Correct the problem then continue. 

No "top row lights" equals normal. 

Look at the middle row of lights 
RED "START UP" LIGHT means that the start up circuit in the TV set 
is not working (no start up pulse). 

GREEN "START UP" LIGHT means the start up circuit in the TV set is 

working normally. Yes, it is 100% accurate. Even on Zenith's single 
pulse start up circuit ! 

RED "HORIZ DRIVE" LIGHT with a green start up light means that 
the horiz driver transistor in the TV is shorted (E to C). 

GREEN HORIZ DRIVE LIGHT means that the horiz oscillator and 
driver circuits are operational. 

READ THE DC VOLTAGE METER THEN, 

PUSH THE TEST BUTTON 
If the meter comes up to, or, falls back to, factory specified DC collec- 
tor voltage, the Ly regulator circuit is working. If it fails to do so, it is not 
working! 

RED "B+ RUN" LIGHT means that the B+ source that normally 
keeps the horiz osc / driver circuits running after the start up B + pulse 
has been consumed has become open. 

GREEN "B + RUN" LIGHT means that the B + resupply voltage 
(scan derived) is being provided. All is normal if all three lights are now 
green. 

The scan circuit short detector in the Mark V is identical in all ways to 
that which is used in the Mark Ill. Operation is also identical. Both units 
are virtually indestructable when simple directions are followed. Both 
units carry a full year's warranty against defects in materials and 
workmanship (parts and labor): Either unit can be easily repaired by 
almost any technician in his own shop. 

If the green "circuits clear" light Is now lit 

It is now safe to push the "run" button and examine the symptoms that 
appear on the CRT screen, for the purpose of isolating any "open" cir- 
cuits. 

Except for hook up and CRT filament warm up time, this test can easily 
be completed in two to five seconds! 

The Mark V sells for only $99500 

Stop losing money on start up/ shut down scan 
derived B+ problems; order your Mark V today! 

Visa and Mastercharge Welcome ! 

Diehl Engineering 6661 Canyon Drive "F" Amarillo, TX 79110 

Phone (806) 359-0329, or (806) 359-1824 
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theAnalyzing Sylvania Superset Two 
By Carl Babcoke, CET 

Convenient electronic switching of three RF inputs and electronic 
switching of internal or external video and audio signals are some of the special 

features not found in "plain vanilla" color -TV receivers. 

Most previously analyzed cir- 
cuits of the Sylvania Superset Two 
(model RXS198WA, chassis 19C4- 
03AA) basically are similar to 
those found in many comparable 
new models of other brands. (One 
exception is the scan -velocity 
modulation circuit. Few models 
have that feature, described in the 
July issue.) 

The next circuits and functions 
are not so well known. They in- 
clude electronic switching of three 
RF sources, video input and output 
signals with electronic switching, 
and a stereo amplifier with 
volume, bass, treble and balance 
adjustments controlled by varia- 
tions of do voltages (Figure 1). 

RF switching with diodes 
Any simple single -pole, single - 

throw switch can be connected to 
turn on and off a radio -frequency 
(RF) signal. But there is a serious 
problem: The stray capacitance 
across the switch mechanism in- 
ternally continues to pass a con- 
siderable amplitude of RF even 
when the contacts are open. Low - 
capacitance switches can be manu- 
factured, of course, at greater ex- 
pense. Or a combination of tran- 
sistor driver and low -capacitance 
relay can be devised. However, the 
design problems and expense 
become serious when two or three 
RF signals are to be switched in se- 
quence, without any mixing of the 
signals. Electronic switching can 
solve these problems. 

Figure 2 shows the basics of 
electronic switching. Two switches 
are operated together to minimize 
RF signal leak -through. One 
switch always is closed and the 
other open, but the closed and 
open conditions alternate. When 
switch A is open (left schematic), 
most of the RF amplitude is kept 

Figure 1. Arrows point to the RF - 
switching box (at bottom) and to the 
audio/video / input/output (AVIO) circuit 
board. These circuits will be studied. 

Figure 2. These open and closed switch 
contacts illustrate the basic RF 
switching performed by diodes. (A) With 
switch A open, no signal passes to the 
output (except some through the 
switch's stray capacitance). Even that 
small amount of signal is reduced by 
shorted switch B. (B) a shorted switch A 
passes all the RF signal to the output, 
and this strong signal is not reduced by 
open switch B (except by stray 
capacitance). The actual circuit uses 
forward bias to short a diode and 
reversed bias to open as required. Also, 
more than two diode switches are used 
to further attenuate unwanted signals. 

Figure 3. This is the complete RF - 
switching system (less only some B + 
details). The dc voltages shown were 
measured with the ACC1 signal passing 
through (active) and the other two 
blocking their RF signals (inactive). A 
digital low activates the ACC1 channel 
(P6-5 pin), while digital highs (+11.8V) 
applied to P6-4 and P6-3 force the other 
channels to be inactive. These control 
dc voltages are produced by an IC on the 
tuner -control board. 

from the output at switch B. Then 
the remainder of the unwanted 
signal is removed by closed switch 
B that grounds the stray signal. 

When the switch conditions are 
reversed (right schematic), the 
full RF amplitude passes through 
closed switch A, while switch B is 
open (except for stray capacitance) 
so most of the RF -signal amplitude 
passes on to the output. This is the 
method used in the Sylvania 
Superset Two, except the switches 
are replaced by diodes and multiple 
stages are used. 

Figure 3 shows the entire 3 - 
channel RF -switching circuit, com- 
plete with measured dc voltages. 
My first intention was to calculate 
the diode dc voltages for active 
(signal passing) and inactive 
(signal blocking) conditions, but 
the many paralleled paths made 
the mathematical solution so com- 
plex that I chose to measure the 
voltages instead. If you enjoy real 
puzzles such as this, calculate all 
dc voltages and then compare 
them with the schematic voltages 
measured with a DMM. 

Remember, a reverse -biased 
diode is an open circuit (except for 
leakage that can be ignored and 
stray capacitance), while a strong- 
ly forward -biased diode (about 
0.8V) is a low resistance (a few 
hundred ohms). 

Switching voltages for the 
diodes are produced in the 
Sylvania by the tuner -control cir- 
cuit. Therefore, the RF signal can 
be selected either by pushing the 
front -panel ACC button (or the 
remote -unit ACC button) until the 
desired signal is obtained. 

Active switching 
Operation of the ACC1 switcher 

(top in Figure 3) in the active mode 
(which passes the signal to the 
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tuner) is as follows: 
The + 1.4V digital low at pin 

P6-5 decreases the D1 cathode 
voltage, so Dl has a forward bias 
of about 0.8V and conducts strong- 
ly (about 1800) to bring the RF 
signal to C3 and D2. 

D2 has a high internal 
resistance from the 0.2V reversed 
bias, so it does not attenuate the 
signal that is passed through C3 to 
the second switching stage. 

In the same way, the signal 
passes with only slight attenuation 
through the 0.82V forward -biased 
D3, while D4 is reverse biased and 
does not attenuate the signal. 

From the D3 anode, the signal is 
sent to the D5 cathode. D5 has 
about 0.8V of forward bias, so the 
resulting internal low resistance 
allows the RF signal to pass 
through D5 with little attenuation. 
From there, the signal passes 
through C15 to the output jack. 

Because the series diodes have 
low resistances and the paralleling 
diodes have infinite (nearly open) 
resistance, attenuation of the 
desired RF signal is low. There- 
fore, the selected RF signal ap- 
pears at the output jack, from 
where it is sent to the tuner. 

Inactive switching 
Operation of the ACC2 switcher 

(Figure 3 center schematic) in the 
inactive mode can be analyzed by 
these steps: 

A + 11.8V high at pin P6-4 ap- 
plies a reverse bias to diode D6 by 
raising the cathode voltage, thus 
increasing its internal resistance 
to a very high value. When the J2 
signal reaches D6, none passes 
through D6 except by stray 
capacitance. 

The weak signal at the D6 anode 
is further attenuated by conduc- 
tion of diode D8 (0.81V of forward 
bias) that passes the RF through 
D8 to its cathode at which point it 
is bypassed to ground by capacitor 
C7. 

The weak RF signal at the D6 
and D8 anodes also is applied to 
the D7 cathode, but D7 has a 
reversed bias of about 0.8V. Con- 
sequently, the D7 internal resis- 
tance is high and little signal 
strength passes through, except 
by stray capacitance. Therefore, 
the RF output at C15 and J4 is vir- 
tually zero. 

In the inactive mode, all the 
series diodes have high resistances 

and the shunt diodes have low re- 
sistances. Almost zero signal 
passes through the switcher. 

Operation of the ACC3 switcher 
(Figure 2 bottom schematic) is 
identical to that of ACC2, just 
discussed. This switcher schematic 
is included only because of the 
diode currents that must be con- 
sidered if the operations are 
calculated mathematically. 

Operation hint 
The RF input marked ACC1- 

CABLE on the receiver's back and 
in the Figure 3 schematic should 
be used for whatever signal is 
present at all times. Therefore, 
connect the cable, indoor antenna 
wire or outdoor -antenna downlead 
to that ACC1 input. The other two 
inputs can be used for RF from a 
video game, a computer or a VCR. 

These connections are recom- 
mended because ACC1 has five 
diodes in two and one-half switch- 

ing stages while the other two 
have three diodes in one and one- 
half switching stages. Thus, the 
two inputs having only three 
diodes might allow enough RF 
leakage to cause interference. (A 
VCR or video game could cause in- 
terference or be interfered with 
only while in use. A cable or anten- 
na has signals at all times, so these 
signals must not bleed through at 
any time.) 

Other switcher facts 
An arrow in the Figure 4 

photograph shows where the RF 
switcher box is located during nor- 
mal operation. It is wedged in be- 
tween the tuner -control box (at 
left) and the IF board at the right. 

Good shielding is necessary in an 
RF switcher (Figure 5), both with 
the top and bottom covers and in- 
ternally. The square holes on top 
were left after metal springs were 
formed. These springs contact in- 
ternal partition shields for better 
grounding and RF shielding. 

Five shielded compartments in- 
side the switcher box are shown in 
Figure 6. Three compartments are 

Figure 4. The RF -switching box, the 
AVIO board and the metal mounting 
plate have been removed for this 
photograph. An arrow points to the 
usual location of the RF-switcher box. 

Figure 5. The RF -switching box is shown 
here without its mounting bracket, but 
with top and bottom shields intact. In 
the top shield, the square openings mark 
where the metal has been formed into 
springs that touch the internal partitions 
for better shielding. 
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ECG' IC's for Zenith 
"Z" Chassis 
Philips ECG has replacement 
integrated circuits for the 221- 
175, -179 and -190 in the Zenith 
System 3 "Z" chassis. They are 
the ECG873, 874 and 875. Just 
three of the hundreds of inte- 
grated circuits available from 
Philips ECG to replace literally 
thousands of part numbers. All 
are manufactured to meet OEM 
specs so you know they fit and 
they work. 

Circle (6) on Reply Card 

ECG° Bipolar Transistors 
Philips ECG replacement leader- 
ship is obvious again. The ECG 
29, bipolar transistor, used as 
a replacement in the fan motor 
control system of Cadillacs, has 
been added to the Philips ECG 
line. (The ECG29 replaces Delco 
part numbers 139DDF and 7391 - 
BT). There are 322 other bipolar 
transistors in the Philips ECG 
line that replace thousands of 
other domestic and foreign tran- 
sistor types. 

Circle (7) on Reply Card 

Z-4; 
ECG® RF Power Transistors 
Philips ECG power transistors 
are the ideal replacement RF 
power output devices for fire, 
police and taxi radios. They are 
suitable for transmitters and 
drivers up to 100 Watts RF 
power. They cover frequencies 
from the 13 to 30 MHz band to 
the UHF 806 to 870 MHz band. 
Most dealers will be happy to 
learn that Philips ECG replace- 
ment RF power transistors are 
designed to replace units in 
Asian and European equipment 
as well as domestic types. So, if 
it's ECG, it fits and it works... 
worldwide. Philips offers a selec- 
tion of over 65 RF transistors 
that replace literally hundreds of 
domestic and foreign transistors 
in a broad range of frequencies. 

Circle (8) on Reply Card 

ECG' High Voltage Tripiers 
You have a choice of 29 types of 
high voltage triplers from Phil- 
ips ECG, and these 29 triplers 
replace hundreds of part num- 
bers. Six step, five step, with 
damper, with resistor-you name 
it, Philips has it. For example, 
the ECG559 replaces the Zenith 
212-148 and the ECG560 replaces 
the Zenith 212-147-and only 
Philips ECG has replacement 
parts for these Zenith types. 

Circle (9) on Reply Card 

The one thing we make 
that you have to 

replace every year. 

The new and expanded ECC Semiconductors Master Guide. 

Your new Master Guide will be looking 
as dog-eared as the old one before long. 
Because this year the Master Guide has 
been expanded to include more than 
400 new products and almost 25,000 
new cross references. The Master 
Replacement Guide for 1985. 656 pages. 
Over 3,500 different ECG devices that 
provide replacement coverage for more 
than 227,000 industry types. And every- 
thing in the book is cross-referenced 
so you can find what you're looking for 
fast, and be sure it fits. Plus, everything 
we make meets or exceeds the original 
JEDEC or application specs. So it 

works. It's the only book you'll need. 
But you'll need a new one every year. 

To get a copy of the new Master 
Guide, go to your nearest Philips ECG 
distributor. For his name and location, 
just call: 1-800-225-8326 (in Mass., 
617-890-6107). 

If it's ECG, it fits. And it works. 

PhilipsECG 
A North American Philips Company 

eedica.ledta 
excellr.rN.e. 

Circle (10) on Reply Card 
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Figure 6. When the RF-switcher top 
shield is removed, the internal partition 
shields that divide the circuits into five 
isolated areas are as easy to see as 
shown in the above photograph. Not on- 
ly must there be no stray -capacitance 
path between any input and the common 
output circuit, but care must be taken 
that there is no signal leakage between 
the various switching circuits. 

for the three RF switcher circuits 
(no mixing of the signals is al- 
lowed). The small one shields the 
output plug, and the one with the 
feed -through insulators and wires 
is used for B + connections and the 
control voltages. 

The three threaded rods atop the 
switcher box are the 752 inputs 
from coax cable to the diode - 
switching circuit. 

Video electronic switching 
Jacks and electronic switching 

for incoming and outgoing video 
and stereo audio are on the 
audio/video/input/output board 
(photograph in Figure 7). Switch- 
ing of both video and audio is per- 
formed simultaneously by digital 
high and low dc voltages from the 
audio/video (A/V) on/off switch 
that is under the door on the 
cabinet's front. These controlling 
dc voltages are obtained at the 
2 -pin small jack, J23, and they are 
applied simultaneously to video - 
switching and audio -switching cir- 
cuits. 

Ten transistors are used in the 

Figure 8. This is the complete video - 
switching circuit. Q4 is saturation 
biased to ground the Q6 base when ex- 
ternal video is to be watched on the TV 
screen. Or 010 is biased to saturation 
that removes the Q8 base bias when 
conventional TV video is to be viewed on 
the screen. Arrows show the signal 
paths. There is a station video signal at 
the J1 TV -video output jack as long as a 
station is tuned in by the tuner -control 
and tuner system. While external video 
is watched, station video is still at J1. 

Figure 7. An arrow shows where J23 is 
located. The digital high and lows for 
J23 are produced by the A/V off and A/V 
on positions. One control voltage always 
should be zero and the other about 
+ 11.8V. These control voltages 
simultaneously supply switching for 
video and audio signals. If J23 is re- 
moved, the TV sound is missing and 
there apparently is AGC overload. 

video -switching section of the 
audio/video / input/output (AVIO) 
board (Figure 8). With the audio/ 
video switch at the off position, the 

internal TV video is routed back to 
the receiver's video circuit for nor- 
mal TV reception. At the same 
time, the station video is available 
from the Jl jack of the AVIO jack 
panel, for any uses external to the 
receiver. (Also, TV sound is heard 
from the receiver's speakers.) Dur- 
ing this time, any video simulta- 
neously entering at the J2 input 
jack is prevented from reaching 
the receiver's video system. 

When the A/V on/off switch is 
changed to the on position, any 
audio coming in the stereo input 
jack is heard in the speakers, and 
whatever video is entering at the 
J2 incoming -video jack is seen on 
the screen. This is the way to 
watch a previously recorded VCR 
tape, for example. Alternately, an 
audiocassette player or recorder 
can be connected to supply audio 
to the stereo input jacks, but 
without any video at J2. In that 
event, the audio will be heard, but 
the screen will be black (or very 
dim) without any picture or snow. 

CONSTANT 
TV VIDEO 
OUTPUT 

C4RF J12VPP 

11.94V 

330 +2.99V 

+4.7V RB R10 
75 

2200 

RI 

J13.3 100 
VIDEO FROM 

TV VIDEO DETECTOR -1+29v 
2.5VPP 

(ARROWS SHOW 
SIGNAL DIRECTION) 

02 
TV 

VIDEO 
BUFFE( 

+2.99V 

J135 2.2VPP +2.44V lib 
VIDEO 

TO TV 

(dc VOLTAGES ARE FOR 
TV OPERATION) 

INCOMING VIDEO 
(VCR, ETC.) 

J2 OVPP 

EXT 
VIDEO 
LEVEL 
1000 

R2B 

R2B 
100 

Figure 8. 

+12V(Z4) 

R20 
1000 

1000 

+ 2.97V 

04 
AUX 

SWITCH 

+12V(Z2) 

08 
TV 

VIDEO 
+2.38V 

08 
AUX 

VIDEO 

D2 D4 

+0V +0.75V 

+ 12V(Z4) 

R18 
1000 

OV 

R12 j +1.78V 

10K 

C3or 
11,2F 

R7S 
1000 

012 
"HIGH" KILLS 

VIDEO TV VIDEO 

OUTPUT RIS 
+1.77V 180 

OV j 

V 

C2 
47 

+11.68V 

+0.02V 

RIS 

010 
TV 

SWITCH 

10K 

+0.77V 

R74 1PF 
1000 

"HIGH. KILLS TV 
J23ß 

ODE 
+11.79V 

AUX VIDE 
M 

J231 OV 
AUX MODE 

914 
1000 EXT 

VIDEO 

930 
4300 

CS 
47PF 

VR2 cl 
10PF 

014 
AMP 

+9.35V 

+10.03V + R40 
3000 

+8.43V 112 
+IS O +4.78v 

AMP 

R32 
8200 

7.77V 

R38 
220 

R34 938 
20K 1000 

4.14 

R41 
3.9Mº 

+2.40V 
C10 
5yF I 

R42 
100K 

018 
BUFFER 

+3.04V Dc 
RESTO. 

020 RATION 
LEVEL 

VIDEO SWITCHING 
(HALF OF AVIO BOARD) 

+ 3.74V 

948 
1300 

16 Electronic Servicing & Technology October 1985 



ADVERTISEMENTS 
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Schematic by Diehl Engineering 

How many of these questions 
can you answer ? 

(1) Every circuit has a beginning and an ending. Where does this 
circuit begin ? 

(2) Specifically, what is the purpose of this circuit ? 

(3) What turns it on ? What turns it off, or does it ever really turn off ? 

(4) Does this circuit have a shut down feature ? If so, which com- 
ponents are involved ? 

(5) What would happen if 0103 were to become shorted E to C ? 

(6) What purpose does Z115 serve ? 

(7) What would happen if D114 became shorted ? 

(8) What purpose does 0126 serve ? What will happen if C126 
becomes open ? 

(9) Is the winding between terminals 3 and 4 of the flyback a primary 
or a secondary winding ? 

(10) What purpose does C117 serve ? Exactly what does it do, and 
exactly how does it do it ? 

(11) Exactly what do resistors R113, 114, 115, 116, and 117 do ? 

What happens if they change value ? 

(12) What occurs that causes this circuit to produce an initial start up 
pulse ? 

(13) Why does this entire circuit become shorted and begin to destroy 
horiz output transistors if the regulator SCR becomes shorted ? 

(14) There is exactly one safe and practical method of circumventing 
this LV regulator circuit for test purposes. This technique does 
not involve a variac. Instead, you must disconnect one wire then 
connect a jumper wire from terminal #4 directly to 
Which wire do you disconnect and where do you connect the 
other end of your jumper wire ? 

(15) If SCR100 is shorted, this circuit will still "eat" horiz output tran- 
sistors even if you are using a variac. Why? 

(16) Why does this circuit use a floating ground ? 

We publish a monthly magazine called the Technician / Shop Owners 
Newsletter. Each month we take a popular circuit and absolutely 
diasect it. 

Using color coded pictorial schematics such as the one above, we 
"map out" every action in the overall sequence of events that must 
take place during each and every cycle. 

Beginning with the very first "action" in the sequence (which just 
happens to be depicted in the above schematic) we explain exactly 
what is taking place. We then explain the function of every component 
in that portion of the circuit. After explaining the function of each com- 
ponent, we show you how to troubleshoot that particular "action" or 
function. 

After reading our newsletter on this circuit, you could answer all of the 
above questions as fast as anyone could ask them. In fact, you will 
then know everything there is to know about this circuit. Including how 
to troubleshoot it ! ! 

Regardless of whether you work on TV sets, stereos, radios or 
computers, just having the ability to "diasect" an electronic circuit 
(any circuit) is worth a fortune. In reality, "diasecting" is exactly what 
our newsletter is designed to teach you. 

Because of the manner in which our newsletter is written, the subject 
matter that is gained from each monthly issue is so extremely broad 
that it will "spill over" into your everyday troubleshooting routine, and 
be applied to totally unrelated circuits. 

This entire training program sells for only 11940 per year (12 seperate 
issues). Virtually every one of our subscribers agree that no other 
publication is as informative. By using the attatched order card you 
can purhase the first three of fifteen issues for only $2985. Just these 
three issues alone will vastly improve your knowlege of electronics. 

For immediate service call your order into us at (806) 359-0329 or 
(806) 359-1824. 

Diehl Publications, 6661 Canyon Drive Bldg. E, Amarillo, Texas 79110 



TV -video operation 
For conventional TV operation, 

J23-1 must have OV and J23-2 
must have + 11.8V for the Q4 and 
Q10 switching transistors. 

Receiver video enters at J13-3 
(Figure 8) and is passed through 
Q2, R8 and C4 to J1, the TV -video 
output jack. Also from the Q2 
emitter, some video goes through 
R10 to the Q6 base (Q4 is not ac- 
tive because J23-1 has no voltage), 
exits Q6 at the emitter, travels 
through D2 (which is forward 
biased by Q6's emitter current) and 
R15 to the Q12 base. Q12 is an 
emitter follower, so the signal ap- 
pears at the Q12 emitter and final- 
ly exits the board at J13-5 on its 
way to the receiver video and the 
picture tube. During this time, Q10 
has had saturation forward bias 
from the + 11.8V at J23-2, and the 
Q10 C/E conduction has removed 
all signal and base bias from Q8, so 
that the channel is dead, prevent- 
ing any external video from in- 
terfering. 

External video switching 
Switching from the TV -video 

mode to the external -video mode is 
accomplished by pushing the A/V 
switch to on position that reverses 
the switching voltages. J23-2 now 
has OV and J23-1 has + 11.8V. 

Incoming video at jack J2 goes 
first to level -control VR2 for 
manual amplitude correction. 
From VR2, the video passes 
through C6 to the Q14 base. Notice 
that Q14 and Q16 are connected in 
a eascode circuit (the Q14 emitter 
is connected to the Q16 emitter, 
while the Q16 base has bias but is 
bypassed to ground for video) that 
provides a high input impedance 
with low noise. Output of the 
cascode stage is from the Q16 col- 
lector that is tied to the Q18 base, 
with video output from Q18's emit- 
ter through C10 and diode D6 to 
the Q20 emitter. Actually, the 
base/emitter junction of Q20 plus 
D6 are used as a diode dc -restora- 
tion device that clamps the neg- 
ative peaks to ground. The collec- 
tor/emitter path also supplies do 
voltage that helps provide the 
correct positive voltage for the Q8 
base. 

Video from the Q18 emitter 
(through C10) is sent to the Q8 
base. We must pause to state that 
J23-2 has a OV low, so Q10 is cut 
off and does not reduce the Q8 
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base voltage. Therefore, the video 
signal appears at the Q8 emitter, 
passes through D4 (which is for- 
ward biased by Q8's emitter cur- 
rent) and finally reaches the Q12 
base. Q12 also is an emitter 
follower, so the video exits Q12 at 
the emitter and is sent to J13-5 
and the receiver's video system. 
The video produces a picture on 
the screen. 

Now the normal TV video from 
the video detector must be traced 
under the same switching condi- 
tions. J13-3 pin brings in the 
receiver -detector video to the Q2 
base. Q2 is an emitter follower so 
the same video appears at the Q2 
emitter. From there it is sent in 
two directions. First, through R8 
and C4, the video is sent to exter- 
nal video jack J1. (Notice that 

Figure 9. The top trace shows normal TV 
station video at J13-3 input pin when the 
A/V switch was at the off position that 
showed this video on the screen. An 
identical waveform, with slightly re- 
duced amplitude, as shown by the bot- 
tom trace, was found at J1, the TV -video 
output jack. When the A/V switch was on 
(for external audio and video), the same 
bottom -trace waveform remained at J1. 

Figure 10. Photograph A shows the 
picture -tube screen when the positive 
control voltage failed to reach J23 pin 2. 
There was no sound, the color was weak 
and erratic (sometimes missing), the pic- 
ture had extreme bending (on some 
channels, the horizontal hold was lost), 
and vertical and horizontal locking were 
erratic. Most experienced technicians 
would take one look and declare the 
problem to be caused by AGC overload. 
(B) But the scope waveforms identify the 
area of the problem. The top trace is the 
incoming receiver video, while the bot- 
tom trace shows the negative -clipped 
waveform at D2's cathode. The expected 
+ 11.8V high at J23-2 should have 
saturated Q10, which then would have 
grounded the Q8 base, cutting off all Q8 
emitter current so D4 also would be an 
open circuit, thus not interfering with 
the 06 circuit. However, the loss of high 
at J23-2 allowed both Q8 and Q6 to con- 
duct simultaneously. The Q8 current 
through D4 developed a positive voltage 
at R14 and the D2 cathode. Before the 
Q6 waveform can pass through D2, the 
signal amplitude must exceed this incor- 
rect positive voltage. Therefore, the 
negative part of the Q6 waveform did not 
pass through D2. The waveform at the 
D2 cathode was missing all negative 
waveform tips, which included the vital 
sync tips. Lack of sync tips gave the 
poor horizontal locking and other symp- 
toms. The analysis was proved when a 
jumper wire was connected across D2 
and the picture and sound became per- 
fectly normal. The solution was to repair 
J23 to thus obtain correct A/V switching. 

video was there during the 
previous mode when TV video was 
viewed on the screen. Receiver - 
detector video is available at the J1 
video -output jack at all times when 
a station is tuned in by the tuner 
system. That's why the J1 jack in 
Figure 8 is labeled "Constant TV 
video output." This was verified by 
scope waveforms, such as Figure 
9.) 

Also, the receiver video passes 
through R10 to the Q6 base, but a 
+ 11.79V high is present at J23-1, 
giving Q4 a saturating forward 
bias of almost O.8V. The resulting 
Q4 collector -to -emitter short 
grounds the Q6 base with its do 
bias and ac signal. Q6 has no for- 
ward bias and no input signal, thus 
it has no C/E current. D4 already 
is conducting the Q8 emitter cur- 
rent; therefore, D2 is reverse 
biased into an open circuit. The on- 
ly signal reaching Q12 is the exter- 
nal video from Q8. This external 
video forms the picture on the 
CRT screen. 

In summary, saturating do volt- 
ages are applied to Q4 and Q1O 
bases as needed to force them into 
shorting out undesired video sig- 
nals. Also, the J1 TV -video jack on 
the panel always has a station 
video signal (regardless of the A/V 
on/off switch position) as long as 
the tuner system is tuned to a TV 
station while there is an antenna 
or cable to supply a proper RF 
signal. 

A quick switching test 
After I became familiar with the 

Figure -8 switching circuit and its 
normal waveforms, I wondered 
what would happen if J1 TV video - 
output jack was connected to the 
J2 incoming -video jack (remember 
J1 always has a normal video 
waveform when a station is tuned 
in - whether or not it is viewed on 
the screen). In that case, the signal 
would go from the video detector 
and Q2 to J1 and then through a 
shielded cable to J2 and the exter- 
nal video channel (Q14, Q16, Q18 
and Q2O). From Q18, the signal 
would go to Q8, then to Q12 and 
finally exit at J13-5 to the 
receiver's video amplifiers, chroma 
system, etc, and finally the picture 
tube. 

In practice, this is an excellent 
and rapid test of virtually all 
stages in the video -switching sys- 
tem. With the A/V switch in the off 

position, the video goes from J13-3 
through Q2, Q6 and Q12 before it 
leaves the switching board by way 
of J13-5 on its way to the receiver's 
video/chroma system and the pic- 
ture tube -screen. This is normal 
TV operation. 

With the A/V switch in the on 
position (for external video), the 
video signal enters at J13-3, goes 
through Q2 and exits at J1 output. 
The shielded test cable connects the 
J1 signal with J2, the incoming - 
video jack. From J2, the signal 
passes through the entire external - 
video chain including Q14, Q16, 
Q18, Q8 and Q12 before exiting at 
J13-5, which connects to the input 
of the video/chroma system that 
supplies the picture tube. 

When the A/V switch still is in 
the on position (for external video), 
adjust the VR2 external video gain 
control (which is located beside J2) 
until the contrast is the same as it 
is with the switch in the off position 
(the one for TV reception). 

As you operate the on/off A/V 
switch slowly, watch the picture 
carefully. Immediately following 
each mode change of the A/V 
switch, the screen brightness in- 
creases and then returns to nor- 
mal. Ignore that; it is only coupling 
capacitors charging. Notice if 
there is any change of picture 
quality as the switch is changed 
from on to off to on to off, etc. In 
the sample 19C4 receiver, no 
change of quality could be seen, 
either on the TV screen or in scope 
waveforms. 

This test has great value because 
it tests the entire circuit, including 
the paths of both internal and ex- 
ternal video to the picture tube. 
Any degradation of picture quality 
in either the external or the exter- 
nal test (A/V switch on or off) in- 
dicates a problem and shows ap- 
proximately where it is located. 

Strange symptoms 
Switching circuits that are con- 

trolled by do voltages (and 
especially circuits that use switch- 
ing diodes) can produce some 
strange symptoms from certain 
defects. In fact, the symptoms can 
be so illogical that normal trouble- 
shooting procedures are almost 
useless. For example, an intermit- 
tent open in the switching do 
voltage to the diode -operated RF 
switcher might cause an interfer- 
ing signal to fade in or out slowly 
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as a capacitor charged or dis- 
charged. 

Perhaps these are a few reasons 
that NAP recommends the diode 
RF-switcher box be replaced 
rather than repaired. However, it 
is possible to prove or disprove 
whether an RF switcher has a de- 
fect just by disconnecting it and 
cabling the RF inputs one at a time 
direct to the tuner input. 

Repairs in audio -switching and 
video -switching circuits are less 
critical than in RF -switching cir- 
cuits, partially because these cir- 
cuits are more immune to inter- 
ferences. Therefore, less shielding 
is necessary. But the symptoms 
can be equally mysterious. 

For example, when the Sylvania 
first was unpacked, it did not 
operate correctly. There was no 
sound. The picture had horizontal 
pulling and often rolled vertically 
or lost horizontal locking occa- 
sionally. Except for the missing 
sound, it appeared to be a classic 
example of severe AGC overload. 
By the time the back was removed 
and troubleshooting could have 
been started, the sound and pic- 
ture were normal, and tapping and 
probing around the receiver did 
not trigger the problem. During 
the following weeks while the 
receiver was being studied and 
measured, it lost sound and 
started picture instability several 
times. Unfortunately, the problem 
did not continue long enough to be 
identified. 

Finally, the dead sound and 
unstable picture occurred, and was 
not sensitive to the slightest move- 
ment, as it had been before. By 
working carefully, I found certain 
groups of connecting wires (bound 
together with plastic ties) that 
would start or stop the problem 
when the bound wires were moved 
a small distance in a certain direc- 
tion. After considerable searching, 
I found maximum sensitivity to 
slight movements of a small 2 -wire 
cable that connected the front - 
panel switches with J23 on the 
audio/video switching and input/ 
output circuit board. Examination 
of J23/P23 with a magnifying glass 
showed the metal inside the female 
jack (on the cable) was not posi- 
tioned correctly. When pin 2 of the 
jack was repaired by moving the 
metal into position (where it 
locked in place) and the jack at- 
tached to the plug on the board, 

the intermittent was corrected. 
Later, to verify the facts and ob- 

tain the Figure 10 photograph and 
waveforms, I pulled off the J23 
jack and then plugged in only pin 
1. The resulting symptoms were 
exactly as described: no sound, 
weak and intermittent color, er- 
ratic vertical and horizontal lock- 
ing, and horizontal pulling of the 
picture. Tracing with a scope 
showed clipping of the negative - 
going sync occurred in diode D2. 
Because the + 11.79V was not 
available at J23 pin 2, Q10 did not 
remove the base bias from Q8. 
Therefore, the Q8 emitter current 
passed through diode D4, produc- 
ing a positive voltage at the D4 
and D2 cathodes. The Q6 signal 
and do emitter voltage was forced 
to overcome this positive voltage 
before the video could pass 
through D2. Thus the clipping. (A 
test lead connected across D2 
brought correct operation, which 
proved the previous statement.) 

This is just one example of the 
strange symptoms that can 
develop from single defects in 
these switching circuits. I value 
scopes, DMMs and other high-tech 
test equipment for troubleshoot- 
ing, but there is a time for doing 
simple things, such as finding what 
component or wire can trigger an 
intermittent from the least 
amount of force or movement. 
Just be prepared to begin using 
sophisticated equipment if the sim- 
ple tests don't work within a short 
time. 

Comments about RF switching 
Technicians are more familiar 

with solid-state diodes as detectors 
or demodulators. Therefore, ques- 
tions about Figure 3 might arise. 
Why don't the diodes rectify the 
RF signals, perhaps causing inter - 
modulation problems? How much 
loss of signal occurs in these elec- 
tronic switches? Is there 0.8V loss 
for each diode? 

First, the signals are not rec- 
tified because the do voltages pre- 
vent it. Before a reverse -biased 
diode can rectify, the signal 
amplitude must exceed the reverse 
voltage plus the 0.7V or so needed 
to overcome the diode's reluctance 
to rectify. And a diode with 0.8V of 
forward bias has an effective inter- 
nal resistance in the low hundreds 
of ohms (depending on the 
current). No, these limitations vs. 

the very low amplitudes of the RF 
carriers prevent rectifications. 

I suppose signal loss could be 
calculated, given all pertinent 
data. But I used a field -strength 
meter, measuring the input level 
(separate from the switcher) and 
then the switcher's output level. 
Channels 4 and 6 showed about 2dB 
loss through ACC1 (the switcher 
with two extra diodes), while the 
ACC2 and ACC3 switchers meas- 
ured about 1.5dB loss. It is difficult 
to be more precise, for the video 
carrier reading varied according to 
picture modulation. 

In visual tests, no difference 
could be noticed when comparing 
direct cable operation with the 
same cable through ACC1 switch - 
er, probably because of con- 
siderable snow from the cable 
amplifiers. I would not recommend 
electronic diode switching for 
fringe -area reception. 

Interference between the three 
switching inputs was evaluated by 
applying a strong cable signal to 
ACC1 and an equally strong, dif- 
ferent cable signal to ACC2. 
Watching on ACC3, there were no 
carriers or any interference on 
lowband channels 2 through 6. But 
on highband channels (7 through 
13) faint station signals could be 
seen through the heavy snow with 
strong co -channel horizontal lines 
on each channel. These co -channel 
lines evidently were produced by 
weak signals leaking from ACC1 
and ACC2 to ACC3. However, any 
reasonable carrier strength at the 
ACC3 input probably would have 
masked this small leakage. 

All factors considered, RF 
switching is an excellent feature 
for all but fringe -area locations. 

Next month 
I have delayed coverage of TV 

stereo audio while hoping a local 
station would begin broadcasting 
with stereo so a report on listening 
quality could be included. How- 
ever, the local NBC station does 
not know when it will install a new 
sound transmitter. 

The next part will cover the 
Sylvania Superset Two stereo 
audio system, from the special 
stereo decoder, the stereo elec- 
tronic switcher, twin power 
amplifiers with balance and tone 
controls operated by do voltages, 
and the separate twin speakers. 

AWL 
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Switches and relays basics 
on latest training program 

NEDA's Electronic Distribution 
Education Foundation and the 
Electronic Representatives Asso- 
ciation announce the latest video- 
tape training program on elec- 
tronic components: "The Basics of 
Switches and Relays." This one 
hour program provides a thorough 
review and definition of the ter- 
minology specific to switches and 
relays, load parameters, major 
switch and relay families and oper- 
ations methods. General applica- 
tion information is provided for 
each type of switch and relay. 

Previous programs include "An 
Introduction to Passive and Elec- 
tromechanical Components" (an 
overview of these component cat- 
egories), "An Introduction to 
Semiconductors" and "The Basics 
of Microprocessors." For further 
information contact Mary Sue 
Lyon, executive director of 
NEDA's Electronic Distribution 
Education Foundation, 35 East 
Wacker Drive, Suite 3202, 
Chicago, IL 60601, 312-558-9114. 

Hybrid circuits boosted 
by new technology 

New techniques in hybrid tech- 
nology -a method of assembling 
electronic circuits using a sub- 
strate with interconnecting tracks, 
onto which components such as 
semiconductor chips can be at- 
tached - will expand the European 
market for hybrid circuits to a 
degree that it will grow fivefold by 
1989. 

"The Hybrid Circuit Market in 
Europe," a new study by Frost & 
Sullivan, says growth in the field 
will average nearly 35% a year, 
rising from $663 million in 1983 to 
$813 million in 1984, to $1 billion 
by 1985 (in current dollars) and to 
$3.9 billion by 1989. 

Surface mount techniques 
(SMT), an emerging technology 
that uses an adhesive to bond the 
circuit together temporarily be- 
fore subsequent soldering, will 
have a profound effect on the 
market. AM. 

Only NRI teaches you to 
service and repair all 
computers as you build your 
own 16 -bit IBM-compatible 
micro 

As com- 
puters move 
into offices and 
homes by the 
millions, the de- 
mand for trained 
computer service 
technicians surges for- 
ward. The Department of 
Labor estimates that com- 
puter service jobs will actually 
double in the next ten years- 
a faster growth than any other 
occupation. 
Total System Training 

As an NRI student, you'll get 
total hands-on training as you 
actually build your own 
Sanyo MEC -550 series 
computer from the 
keyboard up. Only a 
person who knows all 
the underlying fun- 
damentals can cope 
with all the significant 
brands of computers. 
And as an NRI 
graduate, you'll 
possess the up-to-the- 
minute combination 

Your NRI course includes a 

Sanyo 16 -bit microcomputer 
with 128K RAM, monitor, 
with double.ensityldouda 
sided disk drive, and 
"Inte Hen t" Keyboard; 
The NRI DiscoveryLab', 

of theory and practical leaching Circuit 

experience that will Muhimeter, Bundled Spread 

lead you to success on So s'etere w p rth over 1 
the job. at RetaN-and More. 

You learn at your own convenience, 
in your own home, at your own comfort- 
able pace. Without classroom pressures, 
without rigid night -school schedules, without 
wasted time. Your own personal NRI instructor 
and NRI's complete technical staff will answer 
your questions, give you guidance and special 
help whenever you may need it. 

The Exciting Sanyo 16 -bit IBM com- 
patible Computer-Yours To Keep 

Critics hail the new Sanyo as the "most intrigu- 
ing" of all the IBM-PC compatible computers. It uses 
the same 8088 microprocessor as the IBM-PC and 
the MS/DOS operating system. So, you'll be able to 
choose thousands of off -the -shelf software programs 
to run on your completed Sanyo. 

As you build the Sanyo from the keyboard up, 
you'll perform demonstrations and experiments that 

NRI is the only 
home study 
school that 
trains you as 
you assemble a 
top.brand 
computer. You'll 
Install and 
clinch keyboard, 
power supply, 
disk drive and 
monitor, 
following step - 
by step 
directions. 

will give you a total mastery of computer operations 
and servicing techniques. You'll do programming 
in BASIC language. You'll prepare interfaces for 
peripherals such as printers and joysticks. Using 
utility programs, you'll check out 8088 functioning. 
And the entire system, including all the bundled 
software and extensive data manuals, is yours to 
keep as part of your training. 
100 -Page Free Catalog Tells More 

Send the coupon today for NRI's big 100 -page 
color catalog, which gives you all the facts about NRI 
training in Microcomputers, Robotics, Data Com- 
munications, TV/Video/Audio Servicing, and other 
growing high-tech career fields. If the coupon is 
missing write to NRI at 3939 Wisconsin Ave., NW, 
Washington, DC 20016 . 

IBM is a Registered Trademark of International Business Machines Corporation. 

N4WsCHOOLS 
McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, Washington, DC 20016 
We'll give you tomorrow. 

CHECK ONE FREE CATALOG ONLY 
E Computer Electronics with Microcomputers 

Data Communications 
Robotics & Industrial Controls 
Video Electronics Servicing 

E Electronic Design Technology 
Digital Electronics 

Girt 

Satellite Communications 
Communications Electronics 
Industrial Electronics 
Basic Electronics 
Telephone Servicing 
Small Engine Servicing 
Appliance Servicing 

For Career courses 
approved under GI bill, 

check for details. 

E Automotive Servicing 
Air Conditioning, Heating, 
Refrigeration, & Solar Technology 

Building Construction 
Locksmithing & Electronic 
Security 

Name (Please Print) Age 

Street 

Clty/State/Zip Accredited by the National Home Study Council 2-105 I 
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Repair 
techniques For 

surFeice-mount 
components 

State-of-the-art surface -mount 
components are rapidly replacing 
standard leaded components that 
have wire leads. which are inserted 
through plated holes in a printed 
circuit board and then soldered. As 
a result, the need has arisen for 
servicing equipment and repair 
techniques designed specifically 
for removing and resoldering 
failed surface -mount components 
in the fastest, most cost-effective 
and professional way possible. 

Unlike leaded components, sur- 
face -mount components have 
short, winged leads for solder at- 
tachment of the component to the 
surface of a printed circuit board, 
allowing components to be spaced 
closer together. Increased circuit 
density and the smaller size of 

Caution 
CAUTION: Before removing a surface -mount 
component (or any kind of IC) from a printed 
circuit board, you should ground the printed 
circuit board to avoid possible electrostatic 
discharge damage. This must be done be- 
cause it is often difficult to recognize com- 
ponents that are susceptible to degradation 
or destruction without knowing the history of 
every component on the board. Therefore, it 
must be assumed that all components are 
vulnerable. The printed circuit board must be 
grounded at all times during the repair opera- 
tion and you should be grounded too, by 
means of a wrist strap device, which drains 
electric buildup away before it can discharge 
through the circuit board. 

surface -mount components may 
reduce the overall size of a printed 
circuit board by as much as one- 
third. 

Without through -hole leads, and 
with multiple -lead contacts spaced 
closely together holding the com- 
ponent to the surface of the 
printed circuit board, the problem 
with removing/resoldering a sur- 
face -mount component is simply 
stated: A surface -mount compo- 
nent may only be removed when 
all the solder connections between 
the component's contacts and the 
printed circuit board have re - 
flowed. Conversely, in order to 
reattach a new device, all solder 
connections for the new compo- 
nent must be made at the same 
time. With some surface -mount 
packages requiring as many as 75 
solder connections for a single 
component package, the problem 
is obvious: How does a technican 
solder all of these connections 
simultaneously? It sounds iinpossi- 
ble, but it can be done quickly and 
efficiently. Currently there are 
two methods of removing and re- 
placing a failed surface -mount 
device: conductive heating and 
convection heating. Conductive 
heating uses a direct contact ap- 
proach to remove and to resolder a 
surface -mount component. Con - 

By Christopher H. Fenton 

vection heating uses hot air to 
remove and resolder a surface - 
mount component. 

Conductive heating 
Conductive heating is identical 

to using a soldering iron to remove 
and to resolder components, ex- 
cept that all component connec- 
tions are soldered at the same 
time. After a failed device has 
been located, a hand-held heated 
probe is used to remove and to 
resolder it. The heated probe has 
two L-shaped nickel tips, each of 
which is designed to contact and to 
reflow solder joints on all four 
sides of the component simultane- 
ously. The heating tips are 
mounted at the ends of two short 
metal tubes containing heating 
elements and are connected to a 
hinged handle similar to a pair of 
tongs. This tong action allows the 
operator to align the tips of the 
heated probe to all four sides of the 
component package. Heated probes 
are available in sizes ranging from 
0.185 -inches to 1.5 -inches in 
square or rectangular shapes. 
Anyone who has occasion to re- 
place surface -mount components 
on a regular basis should have 
several heated probes of various 
sizes and tip configurations. 

Fast and effective component 
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removal/replacement depends on 
the amount of heat transferred be- 
tween the component's solder 
joints, substrate material and the 
heat source. The idea is to transfer 
the greatest amount of heat from 
the heat source in the shortest 
amount of time to reflow solder 
connections quickly and efficient- 
ly. Inspect the solder fillets at the 
component's contact tabs and foot- 
print junction on the board. A 

solder fillet is the concave junction 
formed by the solder between the 
footprint pads and the component 
contact tabs. If the solder fillets 
are small or are void of solder, 
solder should be added to the con- 
nection. Solder paste used sparing- 
ly is sufficient. Solder is added to 
the solder fillet so that when it 
comes in contact with the heated 
probe, the solder joint should con- 
duct as much heat as possible to 

the rest of the solder joint. This im- 
mediately floods the portion of the 
solder fillet that is bonded to the 
footprint pad, resulting in a fast 
and efficient exchange of heat. 
With some components, especially 
those with lead contact narrower 
than the footprint pad, the solder 
fillet helps spread the heat to the 
outer edges of the solder joint. Ef- 
ficient heat transfer is imperative 
to minimize the risk of ruining a 
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component by lingering too long 
on the component with the heated 
probe. 

Circuit boards with ceramic 
substrates and boards with large 
heat sinks should be preheated 
before component removal. Pre- 
heating must be done in order to 
reduce the heat draining effects of 
heat sinks and to reduce localized 
thermal expansion that may crack 
a ceramic substrate. 

Removing 
the surface -mount component 
To remove a surface -mount com- 

ponent, the board should be 
secured in a grounded holder or 
placed on a grounded surface. The 
heated probe then is plugged into a 
controller unit. This unit enables 
the technician to vary the temper- 
ature range of the heated probe 
for different types of component 
packages and other applications. 

Liquid flux then is applied to all 
solder points on all sides of the 

component. This not only im- 
proves the heat transfer 
characteristics of the solder fillets 
but, also, provides a clean surface 
on the board's footprint pads for 
soldering a new component. 

Position the tips of the heated 
probe around the edges of the 
failed component, parallel with the 
board's substrate. Firmly grasp 
the component with the tips of the 
heated probe so that they contact 
all four sides of the failed compo- 
nent simultaneously. After the 
solder has reflowed on all solder 
joints, raise the heated probe with 
the failed component in between 
the tips of the heated probe. The 
inside dimensions of the tips are 
less than the outside dimensions of 
the failed component when the tips 
of the heated probe are closed, 
allowing the heated probe to pick 
up the failed component. 

To remove/replace a chip capac- 
itor, resistor or other passive com- 
ponents, a different type of heated 

probe, having parallel tips, is used. 
This type of heated probe is avail- 
able with various length tips for 
removing and resoldering compo- 
nents that have multiple lead con- 
tacts on parallel sides of a compo- 
nent. The procedure for removing 
and resoldering a component is the 
same. 

Installing 
the replacement component 

Before resoldering a new compo- 
nent, pre -tin the component's con- 
tacts in order to ensure good 
solder flow between the compo- 
nent and substrate. Pre -tinning 
also replaces solder left on the 
failed device when it was removed 
from the printed circuit board to 
the board's footprint pads. The 
board footprint pad should be ex- 
amined for a clean solder surface 
and for consistently sized solder 
beads. Any solder bridges that 
may have formed during the re- 
moval procedure should be re- 
moved before resoldering a new 
component. If more solder is re- 
quired on the footprint pads, 
solder paste should be applied 
sparingly. Too much solder paste 
may result in unwanted solder 
bridges and too little may result in 
an open or weak connection. 

The new component is placed in 
position and aligned by hand with 
the board's footprint pads. Then 
position the tips of the heated 
probe against the component's 
lead contacts and push lightly 
against the substrate surface. 
When the solder has reflowed 
evenly on all connections, remove 
the tips of the heated probe and 
allow the surface tension of the 
molten solder to pull the compo- 
nent into final alignment with the 
solder fillet. 

Fast and effective, the heated 
probe is the simplest way to 
remove a surface -mount compo- 
nent package. It requires very lit- 
tle training and takes an average 
of four seconds to remove a defec- 
tive component. Resoldering a 
new component takes about the 
same amount of time. It does, how - 

The L-shaped tips of the heated probe 
allow the probe to grasp all four sides of 
the component and reflow all solder con- 
nections for the component at the same 
time. (Photo courtesy of Nu -Concept 
Computer Systems) 
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MOVING? 
If you're planning a move in the near future, don't risk missing an issue of Electronic 
Servicing & Technology. Please give us 6-8 weeks notice if you're planning on chang- 
ing your address. Just write in your new address below and mail this coupon, WITH 
YOUR SUBSCRIPTION MAILING LABEL, to: 

Name 
Address 
City 
State Zip 

EIEGTROAiC 
ServioingsTeanorogr 

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

ever, require a little more dexteri- 
ty than the removal procedure. 

Heated probes have a limitation. 
Their use is limited on circuit 
boards with high component den- 
sities because it is impossible to 
operate the heated probe without 
room to open and to close the 
probe's tips. For boards with high 
component densities, there is 
another method of removing/ 
replacing surface -mount com- 
ponents called convection heating. 

Convection heating 
Convection heating uses hot air 

to remove and replace a failed 
component from the surface of a 
printed circuit board. Using a 
machine called a HART (for hot air 
repair terminal), the convection 
method preheats the printed cir- 
cuit board before reflowing the 
solder connections for component 
removal/re soldering. 

The convection system uses low 

Passive components and components 
with leads on two parallel sides of a 
component require a heated probe with 
two parallel tips for component remov- 
al/resoldering. (Photo courtesy of Nu - 
Concept Computer Systems) 
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A Basic Surface -Mount Glossary 
With the ever-changing state of electronics t 

about. The following is a basic primer on some o 
echnology, it sometimes helps to know exactly what you're talking 

the terms associated with surface -mount technology. 

Contacts: the wing -shaped leads protruding fro 
and are used for solder attachment. 

m the component package body that are electrically conductive 

DIP: dual in-package-an integrated circuit th 
two longest parallel sides of the compone 

at has two rows of pins for through -hole mounting along the 
nt. 

Fillet: a junction formed by solder between the boa d footprint pads and the component's contacts. 

Footprint: the group of board contacts corresponding to t 
soldered. 

L.C.C.C.: 

he leads of the component package to which it is 

leadless ceramic chip carrier- a component package containing an IC, which is mounted to a printed 
circuit board as a surface -mount component. Made from a ceramic material, it is hermetically sealed 
and can withstand high temperatures. Instead of wire leads, it has contact tabs around the perimeter 
of the component package for solder attachment. 

Pads: lead contacts-the individual contacts of a printed circuit b ard's footprint. 

Pre -tinning: applying solder to the component's contacts or tabs and to th 
solderability characteristics before soldering a new component in 

e board's footprint pads to improve 
place. 

SMC: surface -mount component-a component that is mounted to the surface of a printed circuit board's 
substrate, instead of being soldered through plated holes as in a standard printed circuit board. 

SOIC: small outline integrated circuit -a component package that houses an 
surface -mounting; approximately one-third smaller than conventional integ 

integrated circuit chip for 
rated circuit packages. 

Solderability: the capability of solder to reflow and wet the circuit board footprint pads and 
during component removal and resoldering. 

the component leads 

Solder reflow: the point at which solder paste applied to both the component contacts and the boa 
print pads, melts or reflows. The solder from both the component and substrate con 
form or to break the solder fillets depending on the repair operation. 

rd substrate foot - 
tacts ref lows to 

Substrate: the material that forms the base of the printed circuit board-usually made from a fiber -g 
composite or a ceramic material. 

lass -epoxy 

TCE: thermal coefficient of expansion-the rate at which a component and substrate expand wh 
posed to heat, expressed in parts per million per Celsius degree (ppm/°C). The TCE of the comp 
must be matched to the TCE of the substrate in order to minimize thermal stress from warpin 
cracking the printed circuit board. 

en ex- 
nent 

or 

Through -hole a printed circuit board that has plated holes through its substrate in which wire leads are inserted and 
board: then soldered to the other side. Currently the industry standard. 

pressure hot air directed toward 
the failed component and the area 
surrounding the component to re - 
flow all solder connections simul- 
taneously. There is no direct con- 
tact between the heat source and 
component and board surface. 

The printed circuit board is 
clamped into a platform between 
two air tubes that are connected to 
a blower. The top tube provides 
hot air to reflow the solder connec- 

tions and the bottom tube directs a 
flow of cooler air onto the bottom 
surface of the printed circuit board 
to prevent the circuit board from 
overheating, which could ruin com- 
ponents. The platform can be ad- 
justed so that the component to be 
replaced is directly placed in the 
hot air flow. The desired tempera- 
ture is set on the desoldering 
machine, or a temperature - 
indicating liquid is applied to the 

top of the failed component. A 
temperature -indicating liquid is a 
milky colored fluid that becomes 
clear when it is heated to within 
1% of its given temperature. This 
is the most reliable indicator of 
solder reflow. 

After the circuit board has been 
secured in the platform of the 
machine, the platform is adjusted 
to place the component directly in 
the flow of hot air from the upper 
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tube when the machine is turned 
on. Components adjacent to the 
failed component are not suscepti- 
ble to degradation or damage be- 
cause the removal temperature 
used does not exceed the reflow 
temperature used during the 
manufacturing process. 

After the machine has warmed 
up for a few minutes and after the 
temperature -indicating fluid has 
gone clear, the solder fillets are 

The HART (hot air repair terminal) uses 
hot air to reflow all of a surface -mount 
component's connections at the same 
time. There is no direct contact between 
the heat source and the component. 
This reflow soldering technique uses on- 
ly hot air. (Photo courtesy of Nu -Concept 
Computer Systems) 

molten and the failed component 
can be removed with a pair of 
tweezers. Circuit boards with 
large heat sinks may require more 

Evenly sized solder fillets are essential 
for effective component removal/re- 
placement. (Photo courtesy of Nu - 
Concept Computer Systems) 

time in the air flow to compensate 
for the thermal -draining effects of 
heat sinks. The average compo- 
nent removal time is approximate- 
ly 25 seconds. 

In order to reattach a new com- 
ponent, the board's footprint 
should be examined for evenly 
sized solder beads and for solder 
bridges. If more solder is required, 
solder paste can be used in the way 
described previously. Solder 
bridges should be removed at this 
point in the operation. 

As with conductive heating, a 
pre -tinned component should be 
used to ensure good solder flow 
between the component and the 
board's footprint pads. Compo- 
nents can be pre -tinned by apply- 
ing solder paste to the 
component's contacts and then 
placing them upside down on the 
platform directly in the hot air 
flow. 

Liquid flux then is applied to the 
board's footprint pads. Next, the 
component is placed in the liquid 
flux by hand and generally aligned. 
When the component is soldered, 
the surface tension of the solder 
will float the component package, 
pulling the component into final 
alignment with the footprint pad. 

If the circuit board has been 
removed from the platform after 
the component removal operation, 
reposition the circuit board so that 
the failed device is directly in the 
hot air flow. After setting the 
temperature or after having ap- 
plied temperature -indicating liquid 
to the top of the new component, 
turn the machine on. When the in- 
dicating liquid has gone clear, the 
resoldering process is complete. If 
the component has failed to line up 
correctly, the component may be 
repositioned with a pair of tweezers 
while the component's solder joints 
are still molten. 

With the increasing use of sur- 
face -mount components in the 
computer, automotive, and con- 
sumer electronics industries, a 
technician must know how to ef- 
fectively remove and resolder 
surface -mount components in the 
most efficient 
way possible. 
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AWS DML-4020, 2 -CHANNEL DATA 
We all know how versatile one 3'/ digit auto - 

ranging digital multimeter can be. Picture not just 
one but two such pieces of microprocessor 
controlled test equipment in one package. Add to 
that the ability to use both DMM's individually or 
simultaneously to read and display similar or 
disimilar functions. That's not all. Imagine how 
useful it would be to have a numerical or graph 
printout of the values your measuring. Want 
more? How about being able to program a built- 
in comparitor with "high" and "low" limits on 
whatever function your measuring, then have an 
array of five LED's indicate where your actual 
readings are in relation to the "limits" you have 
set. Theres more, automatically sample a desired 

LOGGING DIGITAL MULTIMETER 
function on any one of 12 different time intervals 
from every 5 seconds to once per hour. When 
measurements are completed, push a button and 
get a printout showing the highest and lowest 
values, the number of times samples were taken, 
and the average value of the function you've 
been measuring over an extended period of time 
(up to 30 days). 

If all this sounds twice as good and then some, 
then you need the new AWS DML-4020, 2 

Channel Data Logging Digital Multi meter 
For more information, write or call your 
distributor or contact A.W. Sperry Instruments, 
Inc. 245 Marcus Blvd., Hauppauge, NY 11788 
Call Toll Free (800) 645-5398 (N.Y., Hawaii 
and Alaska call collect (516) 231-7050). 
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Servicing 
videocassette 

recorders 
Preventive maintenance for a VCR 

In the second article in this 
series, we covered the methods 
used to troubleshoot and to adjust 
the videotape recorder properly. 
In this article, the last of the series 
on VTRs, we will concentrate on 
preventive maintenance. The pur- 
pose behind preventive main- 
tenance is to preserve the usability 
of the recorder throughout its life. 
This means that the operator 
shouldn't wait until the unit fails to 
perform maintenance, but should 
perform maintenance at regular 
intervals when scheduling permits. 
The key components of the 
recorder that require maintenance 
are those which are in constant 
contact with the videotape. 
Basically, these key recorder com- 
ponents are the video head and the 
rubber drive elements. Preventive 
maintenance is a combination of 
both component replacement and 
recorder cleaning. 

Preventive maintenance - why? 
Preventive maintenance is re- 

quired because of the abrasive 
nature of videotape. Regardless of 
manufacturer, the oxide particles 
on the tape surface, which are 
abrasive, rub against the video 
head and rubber drive element, 
wearing them down like extremely 

By Neil R. Heller 

fine grade sandpaper. The effect is 
similar to polishing an object. In 
the case of the video head, the 
wearing down of the head surface 
means a gradual loss of head -to- 
tape contact. This, in turn, shows 
up as a loss of recording and 
playback signal. Worn rubber com- 
ponents lose their capability to 
make proper contact with their 
associated drive components. As a 
result, functions such as timing, 
which require accurate tape mo- 
tion, become inaccurate. Also, rub- 
ber components and video heads 
deteriorate, harden, crack and 
flake off over a period of time. Out- 
side contaminants, such as dust 
and dirt, can contribute to the 
deterioration of recorder perfor- 
mance. 

Preventive maintenance - when? 
Preventive maintenance begins 

with exercising care when the 
recorder is installed. Long usage 
under poor environmental condi- 
tions can affect both performance 
and lifespan of the unit. The en- 
vironment should be dust free and 
maintain reasonable temperature 
conditions. Large swings in tem- 
perature can cause rubber com- 
ponents to contract and expand, 
causing them to lose their original 

shape. Even in units operating 
under constant air conditioning 
with low humidity conditions, the 
rubber may crack due to dryness. 
In general, recorders like outside 
temperatures in the 60° to 70° 
range with a reasonable amount of 
humidity. Most manufacturers 
recommend that recorders not be 
operated in temperatures greater 
than 40°C (104°F). Remember 
that this condition is not just 
dependent on outside temperature 
conditions. The recorder's internal 
electronics, particularly the power 
transformer, generate heat. The 
recorder's operating condition 
must take into account both the 
external and internal temperature 
conditions. 

The drive idler system 
The drive idler system is 

primarily responsible for the 
loading and the movement of tape. 
As such, these parts are constantly 
under a great amount of stress. In 
early VHS designs, the functions 
of rewind, fast forward and play 
were done by a series of main and 
intermediate idlers, Newer de- 
signs, especially those found in 
low-cost units, have placed these 
multiple responsibilities on a single 
idler drive. Low-cost recorders are 

October 1985 Electronic Servicing & Technology 37 



a result of cost -down designs. 
While this is an advantage for the 
consumer, it has created a need to 
pay even greater attention to the 
requirements of preventive main- 
tenance. 

When considering the need for 
preventive maintenance, you must 
take into account that wear factors 
due to environmental conditions 
are also present when the unit is 
not operating. In fact, "not oper- 
ating" your recorder for long 
periods of time can create prob- 
lems. Most of. the recorder's drive 
idlers are made of rubber. During 
prolonged periods of inactivity, 
these rubber idlers melt into each 
other. When this occurs, the rub- 
ber idlers can slip against each 
other causing a failure of the tape - 
loading system. At other times 
after the loading cycle is finished, 
deformed play idlers can result in 
irregular tape movement. Either 
incomplete tape loading or move- 
ment within any five -to -eight sec- 
ond period, can result in the ac- 
tivation of the recorder's fail-safe 
system, withdrawing the tape into 
the cassette. Manufacturers 
recommend that maintenance be 
performed on the drive idlers 
every 500 to 1,000 hours. Ordinari- 
ly this procedure consists of com- 
ponent replacement. However, 
when replacement parts are not 
readily available try cleaning the 
idlers with cotton or a soft cloth 
dampened with alcohol. Cleaning 
dirt from the idlers will help to 
generate greater amounts of take- 
up and drive torque. This solution 
is temporary, and replacement 
eventually will be required. 

The capstan pressure roller 
and drive belt 

Another important rubber com- 

ponent is the capstan pressure 
roller. It controls the smooth 
movement of tape by pressing the 
tape against the capstan shaft. As 
previously noted, the constant 
movement of the videotape 
against the rubber polishes its sur- 
face. This causes slippage, re- 
sulting in jerky tape movement 
that prevents consistent contact 
with the audio/control track head. 
This in turn leads to reduced audio 
response and to servo instability. 
As this condition worsens, the 
pressure roller will meet the 
capstan shaft at an angle, forcing 
the tape to ride up over the post 
and destroy the tape. Inspecting 
the pressure roller is a simple mat- 
ter of using your eyes. When the 
surface in contact with the tape 
appears polished, replace the 
roller. 

On the other side of the tape 
from the pressure roller is the 

capstan shaft. Although this a 
fixed metal shaft, in cases where it 
is not directly driven by a motor 
(direct drive capstan motor), the 
lower section of the shaft is 
mounted to a flywheel that is con- 
nected to a drive motor by a belt. 
As the capstan belt wears, it will 
take on the same characteristics as 
the worn pressure roller. The sec- 
tion of the belt in contact with the 
capstan flywheel and motor roller 
will become shiny. This also is an 
indication that the belt has become 
stretched out and can no longer 
transmit the speed changes from 
the motor to the capstan flywheel. 
As in the case of the pressure 
roller, this condition looks like a 
servo problem. 

The brake system 
The recorder's brake system 

consists of arms to which are at- 
tached soft pads that press against 

PRESSURE 
ROLLER - 

TENSION BAND 

TAKE LIP 
REEL 

FF IDLER 

SUPPLY REEL 

CAPSTAN 
BELT 

REEL BELT B 

PLAY PULLEY 

REW IDLER 

BOTTOM 

COUNTER BELT A 

PLAY IDLER 

COUNTER 
BELT B 

LOADING BELT 

REEL BELT A 

Figure 1. In the early VCR designs, the functions of rewind, fast forward and play 
were done by a series of main and intermediate idlers. This more costly scheme 
spread the stress over a greater number of components. 
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TENSION BAND 

SUPPLY REEL 

TOP 

FFIREW IDLER 

PRESSURE 
ROLLER 

BELT 

TAKE UP 
REEL 

BOTTOM 

FLYWHEEL BELT 

REEL BELT 

BELT 

- LOADING BELT 

LOADING BELT 

Figure 2. Today's low-cost units have placed great responsibility on a single idler 
drive. This costs less to manufacture, but is subject to earlier failure. 

the supply or take-up reels, de- 
pending on the mode of operation. 
In the stop mode, the brake is ap- 
plied to the supply reel to hold it 
firmly in place while the take-up 
reel continues to turn to load the 
tape coming off the video heads. 
Brake pressure not only is applied 
to the reel tables in the stop mode 

but during ff, rew, search and cue 
modes, the brake system provides 
back tension to the supplying reel. 
As the brakes wear, this retaining 
tension lessens. The effect is par- 
ticularly noticeable in high speed 
modes because much tape slack is 
produced. If the recorder is left 
unattended in one of these modes, 
enough tape can spill into the 
mechanical section of the recorder 
to jam and cause the unit's fail-safe 
system to activate. When this oc- 
curs, the result usually is a dam- 
aged tape. Part of the 1,000 hour 

preventive maintenance check 
should include the removal of the 
cassette compartment in order to 
check the condition of the brakes. 

The back -tension band 
Another important component 

that uses the same type of material 
as the brake pads is the back - 
tension band. This is attached to a 
metal band that is wrapped 
around the supply reel. The tape 
tension post is located at one end 
of the metal band. As tape is 
moved from the supply to the take- 
up reel, the back tension 
decreases. The tension post and 
back tension band system is 
designed to maintain constant 
back tension regardless of tape 
load. As the back -tension band 
wears, the surface of the pad 
becomes smooth and is unable to 
keep its grip on the supply reel. 

When this occurs, more pressure 
will be required in order to main- 
tain the same amount of tension 
found under normal conditions. 

Symptoms of a worn back -ten- 
sion band usually will show up in 
the TV picture when a tape is 
played. As back tension changes 
during the playback of a pre- 
recorded tape, so does the angle of 
the video tracks. The pitch of the 
video tracks will determine the 
timing of the reading horizontal 
sync by the video heads. The 
playback monitor expects to see 
horizontal at set periods that cor- 
respond to the scanning rate of its 
beam. When the horizontal sync 
pulses from the playback tape are 
displaced, the monitor attempts to 
correct itself. The time it takes to 
do this depends upon the in- 
dividual monitor's horizontal auto- 
matic frequency control (HAFC). 
This results in a large bend known 
as skew, starting at the top of the 
picture. The degree of skew error 
will be a combination of the 
amount of back tension band wear 
and the speed of the monitor's 
HAFC circuitry. Skew error is less 
noticeable on the playback of a 
self -recorded tape because the 
pitch of the recorded and playback 
video tracks are the same. 

Most recorder manufacturers 
recommend the use of a Ten- 
telometer for checking and setting 
up recorder back tension. Using a 
standard length cassette, (for ex- 
ample, for VHS a standard length 
cassette would be a T-120) check to 
see that constant back tension is 
maintained at the beginning, mid- 
dle and end of the cassette. As 
each tape format has its own back 
tension requirement, it is 
necessary to refer to the individual 
manufacturer's service manual for 
details. 

The shiny area indicates roller wear. 
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The video head 
Probably the most commonly re- 

placed recorder part is the video 
head. Although manufacturer's 
specifications indicate that a video 
head will fall out of spec after ap- 
proximately 1,000 hours of use, the 
difference in the quality of record- 
ing probably will not be noticeable 
to the average video user. It is more 
likely that replacement will be re- 
quired before the head actually 
wears out as a result of mistreat- 
ment. Like the rubber components, 
video head preventive maintenance 
begins with proper handling. En- 
vironment plays a key factor. Dust 
and dirt pinned between the rotat- 
ing heads and the moving tape not 
only impede the head -to-tape 
signal transfer, but the abrasive 
nature of these substances can ac- 
celerate wear. The second con- 
sideration is videotape. Since tape 
is in constant contact with the 
video head, the quality of tape will 
have a direct effect on life. Stay 
with the recognized brands. Sav- 
ing a dollar on a low-priced special 
could cost you a head replacement. 
Treat your tape in the same man- 
ner as your recorder. 
- Avoid storing tape under ad- 
verse conditions. 
- Even the best quality tape has a 
limited life span. Keep a record of 
each time the tape is used. As the 
tape approaches 200 passes, dub the 
signal onto a fresh tape. 

Avoid the urge to clean the heads 
too frequently. Any direct contact 
with the video head can lead to the 
possibility of head damage. Head- 
cleaing cassettes eliminate the 
human -contact factor. They operate 
by wiping dirt from the head sur- 
face. Overuse actually can promote 
wear, while misuse can destroy the 
head. Clean heads only when the 
playback picture is noisy. Avoid ex- 
cessive head cleaning by preventing 

the conditions that lead to dirty or 
clogged heads. 

Cleaning the video heads 
To clean the heads use a lint -free 

material dampened with a freon 
compound. Many video stores sell 
video head -cleaning tabs. A Q -tip 
also can be used but be sure to twist 
its end so the fibers will compress. A 
freon solution is required because it 
evaporates under low -temperature 
conditions and leaves no residue. 

Using alcohol is not recommended 
because it can leave moisture, that 
could cause the tape to seize around 
the video cylinder and destroy both 
the tape and heads. 

Clean the head by moving the 
cleaning stick across the face of the 
video head in one direction only. 
Back -and -forth movement can 
scrape the cleaning tab and leave 
residue. Cleaning movement should 
be across the face of the head and 
not up and down. The video head is 

Adjusting tape tension on a Sony U-matic Type V unit. (Photo courtesy of Tentel.) 

Close-up of head tip in VHS tape recorder. The head tip (arrow) is very fragile in the 
vertical direction quite strong in the radial direction. (Photo courtesy of Tente!) 
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Head protrusion gauge, HPG-1, with ac- 
cessory stand for checking head protru- 
sion on a portable VHS deck. (Photo 
courtesy of Tentel.) 

very fragile up and down and quite 
strong in the radial direction. 

Replacing the video head 
Regardless of how well it's cared 

for, at some point in the life span of 
the recorder, the head will have to 
be replaced. This usually occurs 
when the playback picture has be- 
come so noisy as to be unusable or 
when the head breaks. Any attempt 
to replace the head should be 
preceded by a head cleaning. If the 
cleaning results in a playback begin- 
ning with a clean picture and then 
turning to noise, chances are that a 
crack has developed in an area of 
the head other than the gap. When 
this happens, the sharp edges 
around the crack scrape oxide away 
from the tape. These loose par- 
ticles become wedged in the head 
gap, shorting out the head signal. 

The head replacement process 
begins by having the correct tools. 
Your work will consist of a com- 
plicated interrelated series of 
mechanical and electronic adjust- 
ments. An oscilloscope, a protru- 
sion or concentricity gauge and 
the manufacturer's test tape and 
service manual are necessities. 

Follow the manufacturer's in- 
structions for removing the old 
head, treating it with care. You 
never can be sure that the video 
head is the source of your problem 
until you have successfully com- 
pleted changing the head. There 
always is the possibility that the 
problem is something other than 
the head. Rough treatment during 
removal of the old head can dam- 

age a head that proves to be still 
serviceable. 

Begin by desoldering the wire 
leads that connect the video heads 
to the lower cylinder. Next release 
the head -set screws and, using 
your fingers, pull the head straight 
up. Make sure that you position 
your fingers away from the heads 
to prevent the possibility of break- 
ing them. 

Mount the new head by position- 

ing it on the lower cylinder. Don't 
force it. If the fit feels tight, rock 
the cylinder back and forth. Be 
careful not to apply too much pres- 
sure to any one side of the cylinder 
as you can force a head against the 
lower section and break the head. 
Set the head -mounting screws in 
the same manner. Alternate 
tightening of each of the screws so 
that both sides of the cylinder fall 
into place evenly. Fasten the head 

The 
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Servicing 
videocassette 

records 

wires and move onto the adjust- 
ment procedures. 

The video head cylinder is built 
at the factory with care taken to 
see that each of the heads is set to 
have the same protrusion and 
height because the mounting pro- 
cess may have caused changes in 
these parameters. Regardless of 
how tight the head cylinder feels 
around the center, minor changes 
in its positioning can result in pro- 
trusion differences. Variations 
greater than 3mm can mean large 
dB signal losses. Some of these 
head -signal differences can be cor- 
rected by adjusting the video head 
amplifier. In reality, the mix ad- 
justment is a mid -range frequency 
boost. Using it to balance the out- 
put from the heads can result in a 
difference of frequency response. 
On the TV monitor, playing back a 
tape with frequency -unbalanced 
heads will produce a beating in the 
playback picture. 

Proper adjustment of head pro- 
trusion can be done by using a 
gauge that checks the concentrici- 
ty of the head cylinder. The ideal 
position would show a difference 
of no greater than ± 1.5mm. 

After adjusting protrusion, the 
next step is to set head height. 
Playing back a tape with mis- 
aligned head height will give a 
signal on the scope similar to a 
protrusion problem. The dif- 
ferences between protrusion and 
head -height problems show up 
when the playback tape is placed in 
the pause mode. When the height 
of the two heads differs, the posi- 
tion where each head crosses from 
the video track to noise also will 
differ. On the playback picture, the 
paused tape will exhibit two guard 
bands. On the oscilloscope, the RF 
waveform, which is shaped like a 
diamond in the still mode, will 
show a difference in the occurrence 

of each head's peak and valley. In 
addition, the amplitude of one of 
the patterns will be reduced be- 
cause of the lack of head -to-tape 
contact. 

To set proper head height, start 
with one of the heads. It's a good 
idea to mark the head so as not to 
get confused. With the recorder in 
the stop mode, adjust one of the 
hex screws located above the head. 
Be careful to turn the screw no 
more than a quarter -turn at a 
time, using minimal pressure. Too 
much force can drive the head into 
a position from which it cannot re- 
cover. Place the tape in the still 
playback mode and observe the 
monitor picture and the oscillo- 
scope to see if the guard bands are 
moving closer together. Repeat 
the adjustment until the guard 
bands overlap, remembering'to ad- 
just only one head. 

The final requirement for 
mechanically setting up the video 
heads is the 180° adjustment. 
While head -height adjustments are 
required because the video heads 
contact the track at different posi- 
tions, 180° misadjustment is due 
to the heads contacting the tape at 
the wrong times. On the TV 
monitor, the playback of a tape 

Loss of signal from one head is an in- 
dication of loss of head protrusion. 

Unit in still mode showing valleys 
equidistant from new field. 

with a 180° misadjusted head 
cylinder would display a vertical 
line as two separate lines converg- 
ing at some point in the active 
scan. This results from the mon- 
itor seeing horizontal sync occur- 
ring at a different time as two 
separate lines converging at some 
point in the active scan. This 
results from the monitor seeing 
horizontal sync occurring at a dif- 
ferent time from each of the video 
heads shortly after they switch. 
The exact recovering point on the 
monitor will be determined by its 
HAFC time -constant. Head -cyl- 
inder manufacturers provide a set 
of holes to the left and right side of 
each individual head. These holes 
are used in conjunction with 
special tools to push the head into 
the proper position. As in the case 
of head height, adjust only one of 
the heads to match the other. Re- 
member to mark the head to avoid 
confusion. 

This third article has dealt with 
the needs and requirements of 
preventive maintenance. The key 
elements involve the replacement 
of rubber components as well as 
the video head. The need to per- 
form preventive maintenance 
primarily will be determined by 

Unit in still mode showing peaks 
equidistant from start of new field. 

Scoped, misaligned head heights show 
that peaks are different distances from 
start of new field. 
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REPLACING 
FIVE BELTS AT ONCE 
IS SMARTER THAN 

ONE ATATIME. 
It makes sense for your 
customers. And dollars for 
you. Sooner or later, every 
VCR belt needs replacing. 
And when one goes, the 
others aren't far behind. 
So make the most of it 
with RCA's VCR Belt 
Kits (stock numbers 

199094 and 199095) for RCA, 
Magnavox, Panasonic, Quasar, 

Sylvania, and other VCRs. You'll save customers 
the expense of extra repair trips and make extra 
profit for yourself replacing all the belts at once. 

The smart money's on RCA, for a whole line 
of VCR replacement parts and accessories. See 
your RCA VCR Parts Distributor or for more 
information, write: RCA Distributor and Special 
Products Division, 
Deptford, N.J. 08096- VCR 
2088. Attn: Sales Parts 
Promotion Services. 

Hole on top of head is used for head -height adjustment. Holes on either side of head 
are used for 180° adjustment. It is important to mark the head you are adjusting in 
order to avoid confusion. 

outside factors such as en- 
vironmental conditions and quality 
of tape. Regardless of the care 
lavished on the tape recorder, 
these components will need to be 
replaced at some point. It is up to 
the user to determine if this work 
takes place at a convenient time. 

This series of articles has been 
designed to offer a general under- 
standing of the problems and solu- 
tions found in troubleshooting and 
repairing videotape recorders. 
While the theories and concepts 
presented can be applied to any 
recorder regardless of format or 
manufacturer, they are no sub- 
stitute for the manufacturer's 
service manual. The greatest asset 
is you. Prior to taking any action, 
use your eyes to observe the prob- 
lems, and your mind to think about 
all the possible solutions. Think 
before you act, and don't be afraid 
to ask questions. Many manu- 
facturers have trained personnel 
whose function is to provide the 
answers for anything about VCRs 
that you need 
to know. mew 
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What do you know 
about electronics? 

FORBIDDEN 
WORDS 

By Sam Wilson 
I have noticed it more in the last 

five years. Maybe it's the company 
I'm keeping. There are some things 
you just don't talk about in polite 
technical circles. Try some of the 
words in this article on your 
technical friends. Use the openers 
provided at the end of the article. 
WARNING! The use of these words 
in technical circles may be hazar- 
dous to your reputation. 

A remotely operated switch 
In 1960, I read an article that 

stated definitely that there would 
be no more relays in operation by 
the end of the decade. In 1970, 
they were selling more relays than 
ever before. 

One reason for the bad reputa- 
tion of relays is that they had been 
used in applications where a 
manual switch would have been 
better and cheaper. I remember 
visiting an automated potato chip 
factory in 1968. There was a relay 
logic system used to bag the potato 
chips, seal the bag, and load the 
bag onto a conveyer. It was awe- 
some. 

This system was one and one- 
half stories high. It was built into a 
lattice of metal pipes. Inside the 
machine was a man - moving at 
lightning speed - back and forth 
and up and down. He was holding 
a rubber hammer that he used with 
high dexterity. 

The owner of the company 
proudly announced that this man 
was the only one of his kind in the 
business. When a relay would 
stick, according to the owner, this 
man could detect a difference in 
the sound of the system like an or- 
chestra leader and zero in on a bad 
note. Then, using just the right 
amount of persuasion with the rub- 
ber hammer, the technician was 
able to restore the system to full 
operation. 

I can't remember the man's 
name, but, I was told that before 
this great automated system was 
installed he was the one who bag- 
ged the potato chips by hand. 

Equipment like that gave relays 

LS1 
O S\ O 

LS2 

START 
CR5 CR9 J 

CRI 

STOP 
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A.W. Sperry Instruments introduces 

The 4/z digit wit 
the 31/2 it price. 

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

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 -701C 
has a basic DC Volt accuracy of 0.05% ar.,d loads of built-in 
safety features. 

You'd expect to pay $300 or more for an instrument boasting this 
kind of performance, yet the AWS DM -7010 can be yours for a low 
$170! Now there's no need to pay more for the accuracy and qua:- 
ity you need in a DMM. 

For more information, call your distributor or A.W. Sperry Inst-u- 
ments, Inc., P.O. Box 9300, Smithtown, N.Y. 11787. 800-645-5398 
Toll -Free (N.Y., Hawaii, Alaska call collect 516-231-7050). 
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A.W. SPERM INSTRUMENTS INC. 
The Measurable Advantage. 

a bad name. But, relays are still 
the best components available for 
certain jobs. They have an enor- 
mous power gain. With a 100mW 

Circle (14) on Reply Card 

input, a relay can easily control an 
output circuit of 100W. 

Relays can have a very high fan 
in and fan out. It takes a lot of 

SOFT -IRON 
CORE 

EARTH'S 
MAGNETIC 

FIELD 
LINES 

Figure 2. 

costly and complicated multiplex- 
ing and demultiplexing to match 
them. 

The isolation between the input 
and output is nothing short of fan- 
tistic. Also, they can be made 
highly reliable. 

They have one fault that seems 
to make them totally useless in an 
electronic system. Something in- 
side actually moves. 

Bidirectional relay uffishness 
Let's not forget that the relay 

people have their own clan. A pro- 
grammable controller is the elec- 
tronic answer to the monstrosity 
mentioned above. It can do the job 
efficiently in a box the size of a 
typewriter. 

When the electronics engineers 
proudly announced the existence 
of this system, they were disap- 
pointed in the response. It went 
over like an iron dirigible. People 
who had spent most of their work- 
ing years in relay systems did not 
take readily to the new program- 
ming techniques that had to be 
learned for the electronic system. 

To get around this problem, the 
electronics engineers changed the 
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electronic controller so that it 
could be programmed with relay 
logic. The relay equivalent circuit 
is actually displayed for the pro- 
gammer. Figure 1 shows a typical 
display. Thus, school people who 
have totally eliminated relays from 
their curriculum in an effort to ap- 
pear more modern have made it 
impossible for their students to 
understand one of the modern 
electronic systems. 

Nuclear, but not NUCLEAR 
There is something about the 

words nuclear and radioactive that 
strikes fear and dread in the hearts 
of technicians. As far as the gen- 
eral public is concerned, these 
words can provoke both fear and 
anger. I want to tell you how that 
unreasonable fear has made it dif- 
ficult to use a medical electronic 
system that is not related to either 
word. First, I want to explain how 
it works. 

After a submarine has been sub- 
merged in the ocean for two or 
three days, it becomes permanent- 
ly magnetized by the Earth's 
magnetic field. Then, the sub- 
marine's field - added to the fact 

that the submarine offers a low 
reluctance to magnetic flux 
lines - results in a magnetic 
anomaly around the boat. 

An anomaly is something that 
appears to be true but isn't true. If 
you could see the magnetic flux 
lines above a submarine, they 
would have a different pattern 
compared to the normal flux lines 
of the Earth. It would appear that 
the Earth's lines were out of step. 
Actually, it is the presence of a 
submarine under the surface of the 
ocean that is causing the anomaly. 

During World War II, the navy 
hunted submarines with magnetic 
anomaly detectors. Figure 2 shows 
the principle. A coil is wound on a 
soft iron core. This core is aligned 
with the Earth's flux lines, and an 
ac current is passed through the 
coil. 

On one half -cycle, the coil's field 
and the Earth's field combine to 
saturate the core. On the next half - 
cycle, the fields oppose and greatly 
reduce the flux in the core. 

When the fields are in the same 
direction, the coil has little induc- 
tive reactance. Because the core is 
saturated, the changing current in 
the coil cannot produce the chang- 
ing flux in the core that is 
necessary for producing a counter 
voltage (formerly, counter EMF). 
On the next cycle of ac input, there 
is a high reactance. 

The overall result is to produce 
an ac signal that has a higher 
amplitude on one half -cycle than 
on the other half -cycle. When you 
fly this gizmo over a submarine, 
the anomaly causes an even 
greater difference between half 
cycles. The change is sensed by 

electronic equipment and the air- 
craft crew knows that there is a 
submarine or a bridge below. Be- 
fore dropping any depth charges, a 
certain amount of visual input is 
highly desirable. 

Great strides have been made 
since the simple device of Figure 2. 
Magnetic anomaly detectors are 
now put into satellites to check for 
ore deposits. That gives you an 
idea of their high sensitivity. The 
new systems use a technique called 
(unfortunately, as you will see) 
nuclear resonance. 

"That kind" of resonance 
Nuclear resonance - despite its 

unfortunate name - has absolutely 
nothing to do with atomic energy, 
or the bomb, or anything like it. 

To understand how it works, you 
must remember that all electrons 
spin on their axes as shown in 
Figure 3. Every electron has a 
magnetic field produced by that 
spin. Likewise, the nucleus of an 
atom has its own magnetic field. 
This also is shown in Figure 3. 

If you put a gas, such as 
hydrogen, into a non-magnetic 
container, the magnetic fields of 
the atoms can be aligned by a fixed 
magnetic field from a coil. See 
Figure 4. Then, if you turn the coil 
current off, the atoms will align 
with any other source of magnetic 
flux that is nearby, such as the 
Earth's magnetic field. By measur- 
ing the time it takes for them to 
align from the known field to the 
unknown field, you can compute 
the strength of that unknown field. 
What you have is a nuclear preces- 
sion magnetometer. 

You also can get the nuclear 
magnetic fields of the atoms to 
vibrate back and forth between 
two fields: one of known strength 
and the other unknown. Depend- 
ing upon their relative field 
strengths, you can get them to 
vibrate at some particular frequen- 
cy. That's nuclear resonance. 

Change the field strength of one 
of the fields and you change the 
resonant frequency. Measure that 
change in frequency and you can 
calculate the strength of an un- 
known field. Now you have an ex- 
tremely sensitive method of meas- 
uring magnetic field strength. 

A similar device is now being 
used in medicine. It can detect the 
weak magnetic fields around a 
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human head. These fields are 
caused by the ever-present brain 
currents. Places where there are 
no currents can mean bad trouble. 

One of the most important 
things about this technique is that 
it is relatively passive. The patient 
might have to eat some candy to 
sugar up the brain, but it is a much 
safer way to scan the brain than 
using X-rays. 

Doctors are running into a prob- 
lem with this device. As soon as 
the patient hears the word 
nuclear, the conversation is over. 

The name may have to be 
changed to protect the innocent 
(equipment). 

Further into the realm 
of the forbidden 

I am now going to proceed to get 
myself into some serious trouble. 
I'm going to mention a 4 -letter 
word that has been banned from 
some technical publications. It is 
not permitted in most proper elec- 
tronics schools. The word is tube. 

What I'm going to tell you about 
it is absolutely true. I call it De - 

REPLACEMENT FOR 

Forest Phobia. 
DeForest Phobia is the fear of 

mentioning that word "tube." It is 
mainly an affliction of technicians 
over the age of 40. Apparently, 
people in that age group fear that 
the very mention of the word will 
cause them to be exposed im- 
mediately as being old, obsolete 
and unemployable. 

Last spring, I conducted a 3 -day 
seminar at an electronics school. 
The purpose of the seminar was to 
prepare students for taking the 
associate -level CET test. At the 
end of the first day, I invited the 
students to ask questions. They 
wanted to know how a vacuum 
tube works! They said their in- 
structors refused to talk about 
them. 

I wonder what they are sup- 
posed to do if they run across some 
equipment that needs repairs and 
they come face to face with a tube. 
A tube!? 

In another case, I submitted 
some highly technical material to a 
committee of older technicians. 
These technicians are the 
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country's best. But, they rejected 
the work because 2.6% of it was 
about tubes. 

According to the Wall Street 
Journal, there are now (1985) 25 
manufacturers of audio equipment 
that use only tubes in their de- 
signs. The article didn't explain 
how future technicians would be 
able to repair them. 

If you think you are suffering 
from DeForest Phobia, get your- 
self some immediate help. Start by 
looking directly at the cathode ray 
tube. 

For those who want to live 
on the edge 

Here are the conversation 
openers I told you about. Don't say 
you weren't warned! 

"I just got a new relay catalog. 
There are some interesting new 
developments in it." 

"I have been studying a new 
audio circuit that uses tubes." 

"I've been experimenting with a 
nuclear precession magnetometer 
similar to the ones they 
use in satellites ISM, 
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Test 
your electronic 

knowledge 
Unlike the Jack of all trades, the 

supertech is master of all fields of 
electronics. These questions are 
for the supertech. 

1. Which of the following will 
conduct with the lowest forward 
voltage? 
A.) 3 -layer diode 
B.) 4 -layer diode 
C.) neon lamp 
D.) LED 
E.) Schottky diode 

2. Which of the following is the 
true shape of a bubble in a bubble 
memory? 
A.) triangle 
B.) circle 
C.) cylinder 
D.) paraboloid 
E.) epicycle 

3. For the circuit of Figure 1, the 
output will be negative for: 
A.) 360° of the input signal. 
B.) more than 180°, but less than 
360°. 
C.) exactly 180°. 
D.) more than 0°, but less than 
180°. 
E.) (None of these choices is cor- 
rect.) 

4. Which of the following is not a 
diode? 
A.) Esaki 
B.) Schottky 
C.) magnetron 
D.) laser 
E.) (All of these choices are cor- 
rect.) 

5. When using a Variac as an 
isolation transformer, 
A.) always adjust it for maximum 
voltage before connecting a load. 
B.) always adjust it for minimum 
voltage before connecting a load. 
C.) (Neither choice is correct.) 

6. Disregard the carry when 
answering this question. Which of 
the following is not correct binary 
addition? 
A.) 11 + 11 = 00 
B.) 01 + 00 = 01 
C.) 01 + 01 = 10 
D.) 01 + 10 = 11 

7. You have two batteries: one is 
12V and the other is 6V. Connect 
them to get a voltage of - 3V. Use 
as many 1000 resistors as you 
need, but be sure your circuit has 
the minimum possible cost. 

Figure 1. 

8. If you know the power factor, 
you can 
A.) convert from average power 
to frequency. 
B.) convert from apparent power 
to true power. 
C.) convert from VARS to the 
period of the power cycle. 
D.) find the circuit -effective 
power. 
E.) (None of these choices is cor- 
rect.) 

9. Which of the following would 
you expect to generate the least 
amount of noise in a TV RF 
amplifier? 
A.) a pentode 
B.) NPN bipolar transistor 
C.) PNP bipolar transistor 
D.) MOSFET 
E.) neon lamp 

10. The circuit of Figure 2 will 
work as 
A.) an inverter. 
B.) a non -inverting buffer. 
C.) a relaxation oscillator. 
D.) the equivalent of a unijunction 
transistor. 
E.) the equivalent of a Schottky 
transistor. 



Answers 
to the Quiz 

1. E. 

2. C. 

3. E. The output is never nega- 
tive. 

4. D. 

5. C. Never use a variac as an 
isolation transformer! A variac is 
an autotransformer, so, it has no 
isolation between the primary and 
secondary. 

6. A. The answer should be 10 
(with a carry of 1). 

7. See Figure 3. 

m n 

- sV 

- 12V 

- 3V 

Figure 3, 

8. B. True power = apparent 
power x power factor. 

9. D. 

10. A. A positive input pulse 
turns Q2 on and that puts the out- 
put terminal at the common volt- 
age level (0V). A OV input turns Q1 
on and Q2 off. That places a + Vcc 
on the output terminal. So, a low 
input in gives a high out; and, a 
high input gives a low out. The cir- 
cuit is an inverter. 
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in less than 4 hours. 
Isolated tip cesigr. One 
cf more than 2 dozen 
ISO-TIP End STERLING irons 
Evailable. V'Jri:e for free 
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nearest distributor. 

WAHL CLIPPER CORPORATION 
Sterling, II ros o 081 (8'5) 625-6525 
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Soldering Iron 
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Don't drive all over town 
AN/V ,y When just a phone call away... 

Ask for 
L 

our new 
1985 

catalog! 

E.S.I. Electronics 
can fill all your 

Receiving Tube Needs! 
We can save you time and money with our 
low prices and fast service. We've got the 

hard to find old and new types. Over 1,000,000 
pieces in stock for same day shipping. At ESl 

we will stay in the receiving tube business 
as long as you need them!! 
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IC's, capacitors, transformers, tools, cables, 
solder aids, connectors, switches, speakers, 

antennas, and much more!! 

ORDER BY PHONE: 

800-645-4720 
(OR IF BUSY) (516) 379-2202 

E.S.I., Inc. 
3171 Hempstead Turnpike 

Levittown. New York 11756 1 
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//) 
VIDEO 

COMM EC11OM 
By Martin Clifford 

Connections for home entertain- 
ment electronic systems are mov- 
ing in two directions: The first is 
emphasis on video only; but the 
other is even more complicated 
and is a move toward intercon- 
necting the different systems of 
broadcast television, satellite 
television and high-fidelity. Con- 
sidered from the rear apron of all 
the components, there is no way in 
which the interconnections are go- 
ing to be user-friendly. And with- 
out a switcher, there is no way in 

which the front panels of the com- 
bined systems will be user-friendly 
either. Even connecting the power 
cords of all the gear, once just a 
matter of "plug it in," takes some 
deliberation and thought. 

Figure 1 shows a component 
video system using a switcher for 
signal source selection. With the 
exception of the downlead from 
the antenna, all the interconnec- 
tions use coaxial cable with F con- 
nectors. The number of additional 
components that can be included is 
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Figure 1. As the demand escalated, component TV systems became complex. 

determined by the switcher. Not 
included in the drawing are con- 
nections for one or more video pre - 
amps. A single such amplifier 
could be right at the antenna with 
another (or more) put on-line be- 
tween the switcher and the TV set. 

The audio -video home system 
Figure 2 shows the connections 

for a home entertainment setup. 
This is by no means a limited ar- 
rangement because it still can be 
expanded. For example, it does 
not include a compact disc player 
or a videodisc player. It does not 
have a source selector, a signal 
switcher for the sound, although 
there is one for video. The system 
may require a video pre -amplifier. 
It does not show the use of cable 
television, nor does it show a 
satellite TV system. In short, 
although it may look complex, it 
should be regarded as a beginning 
approach, an elementary system 
that may require expansion. 

To make matters even more 
complicated, some home entertain- 
ment systems now are using the 
TV set for the reception and 
display of telephone messages, and 
for use with a personal computer 
or a video game. 

Three types of cables are needed 
for making the connections for the 
system in Figure 3. These include 
30012 line and 7512 coaxial cable for 
the video side and audio cable for 
the audio side. Of the three, only 
30012 twinlead does not require 
special plugs. Even so, most 30012 
line connections are made by 
wrapping the stripped ends around 
machine screws or by inserting the 
squared -off end of twinlead into 
biting screws that cut through the 
plastic, making contact with the 
conductors. 

For video coaxial cable, most of 
the connectors are via F -type 
plugs, usually connected by crimp- 
ing. Audio cable is a form of coax- 
ial for its construction is similar to 
that of video coax. Like coax, it 
has a center hot lead, covered with 
plastic, which, in turn, is sur- 
rounded by shield braid. The shield 
braid is a signal conductor just as 
much as the center wire, but in ad- 
dition helps minimize unwanted 
signal-to-noise pickup. The connec- 
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tors used with these cables are 
nearly always RCA plugs, shown 
in Figure 4. The hot lead is the 
center pin; the ground or cold con- 
nection consists of four leaves sur- 
rounding the center pin. 

Cable problems 
From a servicing viewpoint, the 

most attention has been paid to the 
components of a system, but it is 
time to start thinking of cables and 
their connectors, their plugs and 
jacks, as being equally important. 
Cable problems can lead to any one 
of the troubles that afflict com- 
ponents: It won't work, it works 
poorly, it works intermittently on- 
ly, it produces more noise than 
signal, and it doesn't work as well 
as it did when new. All of these 
complaints are applicable not only 
to cables and their connectors, but 
the cable wiring may be the prob- 
lem source. 

Because with video connectors 
the plugs are usually crimped on, 
we have a connection that is purely 
mechanical. If the plug does not 
make good contact with the shield 
braid, the problems can range 
from intermittent to no operation. 
For audio cables, the problem is 
one of creeping paralysis. The 
plugs corrode, become rusty. This 
gradually reduces the surface area 
of contact between the plug and 
jack causing problems ranging 
from poor sound, distorted sound 
to no sound at all. It is not worth- 
while to try to salvage the cable by 
replacing the plugs. When you put 
in new plugs, rotate them by about 
one turn to get a cleaner contact. 

The drawing in Figure 3 can be 
misleading if you think of each of 
the connecting lines as represent- 
ing a single conductor. Each of 
those lines is a cable and a cable 
always has a minimum of two 
leads, even if one of those is the 
wire braid. 

To work with a wiring diagram 
of this kind, and especially with 
those that are even more complex, 
consider the diagram as consisting 
of sections: one for video, another 
of audio. And then break these two 
main groups into subsections: 
turntable connections; tape deck 
connections; VCR connections; TV 
set connections, etc. 
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Figure 2. Combined video/audio systems (Courtesy Zenith Radio Corp.) 
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Figure 3. Wiring arrangement for a video/audio system. (Courtesy GC Electronics.) 
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Video camera connections 
The system shown earlier in 

Figure 3 includes a video camera 
using an in -home VCR. For out- 
door shooting with a camera that 
is not a camcorder but uses a port- 
able VCR, remember that cameras 
usually have a boom -mounted mic, 
but also have a jack for connecting 
an external mic. In the field, the 
VCR is battery operated; in the 
home it is connected to the ac line 
via an ac adapter. In the home, the 
portable VCR becomes the 
equivalent of a permanently 
mounted VCR. And like compo- 
nent system VCRs, this combina- 
tion is connected to an antenna 
and should follow the antenna con- 
nections described in earlier ar- 
ticles. (See ES&T, May 1985.) 

In situations where a monitor is 
used instead of a TV set, the 
equivalent of a TV receiver is ob- 
tained by using the tuner in the 
tuner/timer for TV signal pickup 
because the monitor does not have 
a signal selection capability. 

l ....... 
,.,,, j Ñ' iiiii¡II, !iiiitiil ̀  ........ s 

Figure 4. RCA plug wired to RCA plug. (Courtesy Recoton Corp.) 

Camera cables 
The type of VCR used in the 

home will determine if a video 
camera and its accompanying 
portable VCR will be either a VHS 
or a Beta type. If the video camera 
is to be used with a VHS portable 
VCR, the connection between the 
two will be through a 10 -pin, quick - 
fit connector. If a Beta format 
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portable VCR is to be used, then 
the connector will be a 14 -pin type. 
In VHS recorders, the power sup- 
ply terminal is a 7 -pin DIN 
(Deutsche Industrie Normen), 
meaning German Industry Stan- 
dard connectors. The camera ter- 
minal is a round 10 -pin connector. 

One of the problems involving 
cameras and portable VCRs is the 
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fact that the connecting cable 
plugs may fit into their respective 
jacks on the camera and the port- 
able VCR, but this does not auto- 
matically mean the connectors and 
the cables are the right ones to 
use. The difficulty is lack of stan- 
dardization and the fact that 
manufacturers can assign the 
various wires in the cable to dif- 
ferent circuits, as they wish. This 
is common on both 10 -pin and 
14 -pin connectors. Further, even if 
the wiring is correct, the connec- 
tors may require an adapter. 

Connecting projection TV 
The usual direct view TV set has 

only one pair of inputs and these 
are the VHF and UHF terminals 
on the antenna block. Projection 
television (PTV) sets are different, 
as shown in Figure 5. If separate 
downleads are used, then these 
can be brought into a band com- 
biner as indicated in the drawing. 
If an all -band antenna is used, the 
downlead can be 3002 twinlead, 

with a VHF/UHF band separator 
at the antenna input block. 
Although a drawing such as 
Figure 5 can supply general guide 
lines, the actual connectors will be 
determined by whether an all -band 
or separate antennas are used, the 
impedance of the antenna or 
antennas, whether coaxial cable is 
preferred to twinlead, whether a 
pre -amplifier is to be used at the 
antenna, and the impedance of the 
connectors at the antenna ter- 
minal block. 

Figure 5, then, shows just one 
possible set of connections, and 
while manufacturers often supply 
directions and pack these in with 
their components, they have no 
way of knowing the details of 
every possible installation. 

Figure 5 shows the use of com- 
ponents such as a videodisc player, 
a VCR, and an audio system. Two 
types of cables are used: twin coax- 
ial (that is, two coaxial cables 
joined) and audio cables equipped 
with RCA plugs. 
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Connecting the satellite 
TV system 

As shown in Figure 6, video 
signals from a satellite are 
transmited to earth, striking a 
dish, a structure having a para- 
bolic shape. The dish is sometimes 
incorrectly called an antenna but it 
is simply a passive reflector. The 
actual antenna, quite small and 
measuring only about one inch, is 
at the end of a round or rec- 
tangular hollow tube called a 
waveguide, a type of transmission 
line. From the antenna, the signal 
is fed to a high -gain low noise 
amplifier (LNA), and then to a 
downconverter whose output fre- 
quency could be 70mHz. The signal 
is brought from the downcon- 
verter, positioned on the dish 
structure via coaxial cable to a 
satellite receiver in the home, and 
from that recevier to a monitor or 
TV set. 

At one time, dishes were rotated 
manually so as to line up with dif- 
ferent satellites. Today, however, 
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most dishes are motorized with the 
motor electrically controlled from 
inside the home. One type of con- 
necting wire arrangement is called 
Siamese cable, shown in Figure 7. 
The signal carrying portion is 
RG -59 unbalanced coax. The dc 
operating voltage for the dish 
motor, and also for the LNA, is car- 
ried by three separate wires: two 
hot leads usually color coded white 
and one ground lead coded black. 

Still another type is messenger 
cable, shown in Figure 8. As usual, 
the coaxial cable is used for carry- 
ing the signal from the output of 
the downconverter on the dish to 
the input of the satellite receiver in 
the home. A single wire is included 
and this is the hot lead for dc for 
the LNA and the dish motor. The 
shield braid is the common ground 
lead, used both as a signal ground 
and the dc voltage ground. 

Figure 5. PTV connections. (Courtesy 
Kloss Video Corporation) 

Figure 6. Components of a satellite TV 
system. (Courtesy McCullough Satellite 
Equipment) 

Figure 7. Siamese cable. (Courtesy 
Precision Satellite Systems) 

Figure 8. Messenger cable. (Courtesy 
Precision Satellite Systems) 
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111;2==..0 
Figure 8. 

And still another connection 
Ultimately, the satellite signal 

must find its way to the antenna 
terminal board of the TV receiver. 
Whether that receiver is a direct 
view or PTV, the fact remains that 
its input facilities are limited. This 
means a video selector is essential, 
and if an elaborate audio system is 
used, a signal source selector is 
needed for it as well. 

There also is gradual acceptance 
of a home minder system for using 
the video system to turn lights on 
and off, for controlling house 
temperatures, for turning a micro- 
wave unit on and off, and for act- 
ing as a home security system. 
Combining all these systems that 
can include broadcast television, 
cable television and/or satellite 
television, a high fidelity system 
and a security system means a 
technician must install them, 
change them, repair them. All are 
going to be part of the service 
technician's job, and an essential 
part at that. CM, 
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Symptoms and cures compiled from field reports 
of recurring troubles 
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Literature 

New literature covering its stan- 
dard line of test prods and patch 
cords is available from E. F. 
Johnson Company Components 
Division. The 8 -page catalog 117-2 

TEST PRODS AND 

JOHNSON H AN 
FROM flit WORLD OF dotdKt3Nei 

COIMPOINENt OYISMra 

announces Johnson's RF patch 
cords, as well as listing in detail 
the manufacturer's more than 150 
other configurations of these two 
types of electronic equipment. 
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CRC Chemicals Electrical 
Products Division has developed 
an effective tool in the recovery of 
electrical equipment suffering the 
effects of water contamination re- 
sulting from rain, flooding, broken 
water pipes and fire fighting 
measures. This procedure is 
described in a flood restoration 
manual that covers cleaning, 
water displacement, lubrication, 
corrosion protection and testing of 
water damaged electrical/elec- 
tronic components and assemblies. 

Correct flood restoration pro- 
cedures can significantly reduce 
water -related damage and many 
times lead to complete equipment 
recovery. 
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Electronic Specialists is offer- 
ing a 40 -page color catalog, No. 
851, describing power line prob- 
lems such as noise and high 

voltage spikes. Damaging and 
disruptive effects on various types 
of high-tech equipment are 
described. 

Typical laboratory, commercial 
and office problems and suggested 
solutions are included. Protective 
and interference cure products are 
described. 
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A 160 -page catalog of tools, 
service kits and test equipment has 
been published by Jensen Tools. Il- 
lustrated in color, it contains more 
than 1,000 items of interest to 
engineers, technicians, mechanics 
and hobbyists. 

More than 20 years 
of quality tools and service 

Featured are dedicated and gen- 
eral maintenance kits including 
the JTK-47 Site -Master in zipper 
case, the JTK-68 Process Controls 
Service Kit, the JTK-39 Auto- 
motive Diagnostic Kit, and the 
JTK-91 Kong Kit for major in- 
stallation/maintenance require- 
ments. 

Other major categories cover 
test equipment, soldering supplies, 
power and hand tools, drafting 
supplies, computer/telecom serv- 
ice equipment, circuit board cases, 
accessories and miscellaneous. 
Many items could be classified as 
"hard -to -find." law 
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Take the Guesswork 
Out of VCR Service 
Tentel now has 

3 products for 
quickly and easily 
diagnosing the 
mechanical perfor- 
mance of VCR's. 
TheTentelometer`' 
tape tension gauge is the world stan- 
dard for tape tension measurements 
to prevent skewing and interchange 
problems. The TSH gauge series 
finds problems causing edge damage 
and binding cassettes, the two big- 
gest causes of tape destruction. The 
New HPG-1 head protrusion gauge 
represents a breakthrough for an ac- 
curate, easy to use method of deter- 
mining head life; takes the 
guesswork out of video head replace- 
ment. The HPG-1 for Beta, VHS, and 
U-matic VCR's measures head tip 
protrusion and drum eccentricity in 
both microns and ten thousandths of 
an inch. 

These 3 products allow the entire 
mechanical performance of a VCR to 
be measured in a few minutes by only 
removing the top cover of the VCR. 

Call or write for details-We want 
to help. 

TENTEL (408) 379.1881 

1506 Dell Avenue 8001538.6894 

Campbell CA 95008Te ex 910 590 8001 

Circle (21) on Reply Card 

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

f! 

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 
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 com- 
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 cell collect: 1.613-225.5003 

LLf rns r-L,oarm 
PROJECTOR RECORDER BELT 

200 Clay Street, Whitewater, WI 53190 

Circle (22) on Reply Card 
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Troubleshooting 
Tips 

Intermittent vertical height and no color 
Zenith 19DC22 
(Photofact 1296-3) 

When power first was switched on, the height 
lacked about 2 inches at top and bottom. After about 
a minute, the picture snapped to full size, but with 
linearity expansion at the top. Adjustments of size 
and linearity controls produced a fairly normal 
height except with some expansion at the top. 

However, after the receiver was switched off and 
allowed to cool before power was applied again, the 
entire sequence occurred again. I attempted to 
make do voltage measurements before and after the 
major size and linearity changes, but no significant 
voltage variations were found. Good solid vertical 
locking was obtained at all times, so the oscillator 
did not appear to be the source. I replaced the 
vertical -oscillator transistor (Q12) and the 6JA5 
output tube. Although the stretched linearity at the 
top was slightly better, neither of the old compo- 
nents was defective. However, I left the new 6JA5 
in the socket because the old tube was 12 years old, 
and thus not dependable. 

Next, I applied a 60Hz sawtooth waveform (from 
my Sencore SS137 sweep -circuit analyzer) to the 
6JA5 control grid. Full height was obtained, without 
any erratic operation. This proved the problem was 
in the oscillator stage or its supply voltage. Because 
the oscillator transistor had been replaced already, 
the next suspect was all the zener diodes in the 
circuit. X25 voltage regulator was the only zener in 
this circuit, so I disconnected one end and connected 
by clip leads a zener of similar ratings. When power 

was applied, the height was fine, and it did not 
change with time. An exact replacement is recom- 
mended for X25, so a 103-206 Zenith zener was 
soldered in place. After the usual height and lineari- 
ty adjustments were made, the linearity and size 
were correct and did not vary with time. 
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Color problems can be time-consuming when 
traced stage by stage, so I decided to check some 
known troublemakers first. After a new 9-37 
chroma module was installed, the color came in 
strong and stable; therefore, the defect was on that 
module. Checking further, I found IC221-43 on 9-37 
was not operating correctly. After a new integrated 
circuit was installed on the original 9-37 module, and 
the module re -installed in the receiver, the color 
again was stable and of strong amplitude. 

After several long heat runs over a period of 
several days failed to show further problems, the 
receiver was returned to the customer. 

H. Havener 
Ardlsley, NY 

HITACHI 
CT1344, CT1347, CT13C7 

JC PENNEY 
685-2093-00, 685-2093-10 

JC PENNEY 
685 -2045K/45 -20/51K/51 -20/2500K/00-20/ 
4018K/18 -00/19K/19 -00/20K/20-00 

These Photof act folders for TV receivers have been 
by Howard W. Sams since ES&T's last report. 

SAMSUNG 
BT-317TK 

released 

2353-2 

SANYO 
Chassis A7G-10000 2349-2 

2348-1 SEARS 
562.40420450 2353-3 

2350-1 SONY 
SCC-548M-A 2348-2 

SYLVANIA 
2351-1 RAD139SL 2352-1 

PANASONIC ZENITH 
CT -2012 2351-2 SA2501 W, SA2505NK, SA2509P, SA2511 PN . 2350-2 

QUASAR ZENITH 
Chassis ADC125 2349.1 Chassis 5NB6X 2352-2 
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Editor's note: Periodically Elec- 
tronic Servicing & Technology 
features books dealing with subjects 
of interest to our readers. Please 
direct inquiries and orders to the 
publisher at the address given, 
rather than to us. 

This month, the books reviewed 
could be the basis of a projects 
library for those of you whose in- 
terests veer toward actually 
building electronic devices. 

Build a Personal Earth Station 
for Worldwide Satellite TV 
Reception -2nd edition, by 
Robert J. Traister, Tab Books, 
$14.45 paperback. 

Here is a step-by-step earth 
station assembly guide: selecting 
the proper site, choosing equip- 
ment to suit individual needs, 
assembling, troubleshooting, 
eliminating interference and 
locating and tuning in on specific 
satellites. Of interest is the 
author's treatment of TVRO 
antennas, comparing various types 
and configurations that include 
commercially available models. 
Also examined are commercial 
LNAs, receivers and modulators, 
and TVRO systems currently on 
the market. There is information 
about costs and tips for obtaining 
surplus components. 
Tab Books, Blue Ridge Summit, PA 17214 

The Satellite Experimenter's 
Handbook, by Martin R. 
Davidoff, K2UBC, The 
American Radio Relay League, 
$10, USA; $11, Canada and 
elsewhere. 

This text focuses on spacecraft. 
built by, and for, radio amateurs. 
It also contains information on 
weather, TV -broadcast and other 
satellites of interest. Part 1 

(chapters 1 to 3) tells the story of 
hams in space. Those starting out 
in satellite communications will 
find this subject covered in part 2 
(chapters 4 to 7). For serious ex- 
perimenters, including those who 
want to build spacecraft, the 
author presents reference material 

on special topics in chapters 8 to 
13, part 3. However, no matter 
how impatient they are to build, 
readers are advised not to skip the 
basic technical information 
beginning with chapter 1. Appen- 
dices present spacecraft profiles, 
tracking masters and tables, 
geostationary azimuth and 
elevation chart, conversion factors 
and constants, and FCC rules and 
regulations. The glossary will be 
useful. 
The American Radio Relay League, 
Newington, CT 06111 

The Build -It Book of Electronic 
Projects, by Rudolf F. Graf and 
George J. Whalen, Tab Books, 
$9.95 paperback. 

For those whose electronics 
proclivities hover closer to earth, 
these authors detail practical plans 
for equipment as diverse as for 
home and auto, security devices, 
games, gadgets, horticulture and 
hunting treasure. Each project 
includes instructions that are easy 
to follow and that are supported by 
detailed drawings, schematics and 
a list of parts that will be needed. 
Every device can be made inex- 
pensively from available compo- 
nents and the authors attest that 
all the projects have been tested 
and proved so that readers can be 
sure that - once built - they really 
perform as promised. 
Tab Books. Blue Ridge Summit, PA 17214 

Digital Electronics Projects 
by Harry M. Hawkins, Tab 
Books, $11.95 paperback. 

Among the 14 useful digital 
projects described in this hands-on 
learning book are several 
innovative devices that should be 
interesting to both novice and 
experienced experimenter. Ac- 
cording to the author, anyone can 
build a deluxe code oscillator, a 
digital game called Climb -the - 
Mountain, an alarm clock, a metric 
measuring wheel, a modulator 
decade counter and a 14 -note 
music generator. These and other 
projects are explained, illustrated 
and planned in minute detail. 
Readers are advised of sources of 
other project ideas, and informed 
about basic breadboarding and the 
technical aspects of commonly 
used ICs. 
Tab Books, Blue Ridge Summit, PA 17214 

ELECTRONIC 
SALVAGE 

PARTS 
Below Wholesale 

Electronic Prices Slashed! 

Condensors 
Capacitators 
IC's 
Transistors 
Diodes 
Tripiers 
Controls 
Resistors 
Speakers 

Yokes 
Antenna Rods 
Fuses 
CAN 
Flyback 
Video Heads 
Needles 
Wire 
and Lots of Goodies! 

You name it, we've got it. 
and cheaper 

call or write for 
free catalogue 

E.S.P. 
2706 Middle Country Road 

Centereach, N.Y. 11720 
(516) 467-9852 (800) 645-5030 

Circle (24) on Reply Card 

In our continuing 
efforts to 
serve you... 

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

No information other than name and 
address is ever divulged although 
names may be selected by segment to 
which the particular offer might appeal. 

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

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

ELECTRODIC 

Direct Mail Mgr. 
Intertec Publishing Corp. 
P.O. Box 12901 
Overland Park, KS 66212 
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Reduced -size Glo-Ring element 
The Eraser Company announces 

the 1/z -inch diameter elements for 
use on its Glo-Ring infrared heat 
tools. The Glo-Ring is used in the 
electrical and electronics industry 
for applications requiring flame - 
less heat, including heat shrinking, 
plastic tube bending, soldering, 
adhesive curing and solder 
preforms. 

The unit incorporates quartz en- 
capsulated heating elements that 
open and close like a thumb and 
forefinger, to encircle the work 
piece with instant infrared heat, 
variable in temperature up to 
1500°F. The interchangeable plug- 
in elements are gold plated to 
focus heat toward the center of the 
work piece. They are available in 
1 -inch, 2 -inch, 3 -inch and now, in 
the new 1/2 -inch diameters that are 
suitable for small work pieces. 

Circle (75) on Reply Card 

Probes for mixed -logic families 
Kobetron designed these logic 

probes to test integrated circuits 
in any small or large complex sys- 
tem with mixed -logic families 

(HTL, DTL, TTL, CMOS) to detect 
common digital faults such as open 
circuits, tri -state modes, nodes 
stuck at high or low, intermittent 
and/or normal pulse activity. The 

probes afford pulse detecting 
capability of lOns with memory 
and pulse hold, high speed testing 
capability of 100MHz, buffered in- 
puts and outputs for reverse 
polarity and high voltage protec- 
tion, stainless steel probe tips and 
dual -threshold operation. 

Circle (76) on Reply Card 

Transient voltage surge 
suppressors 

Line voltage protection devices 
from Philips ECG, a part of North 
American Philips Corporation, 
now includes model EMF-33 
(shown in center foreground). The 
EMF-33 is a 3 -prong polarized 
plug unit with 3 -outlet capacity 
that plugs into the ac line between 
the power outlet and equipment 
being protected. The device 

clamps high voltage surge or 
spikes to a safe level below 400V 
thereby protecting electronic 
equipment from damage that can 
be caused by such transient 
surges. Normal current flow is not 
impeded nor are costs increased. If 
the surge suppressor is over- 
stressed by a powerful spike, an in- 
ternal fuse is designed to open and 
remove ac power from the equip- 
ment. Model EMF-315, also 
shown, has an added RF noise sup- 
pression feature. 

Circle (77) on Reply Card 

Color CRT brighteners 
Fly-Brites are Telematic's color 

CRT brighteners for Sony and 
other -make televisions that oper- 
ate the picture tube off flyback 
filament, and cannot use conven- 
tionally designed boosters. Univer- 
sal isolation -type model CR -263 
permits choice of three condi- 

tions-no boost, low boost and 
high boost. Two specifically Sony 
models (CR -261 for 19 -inch and 
CR -262 for 25 -inch CRTs) require 
no splicing. Standard -boost model 
CR -264 is designed for all other 
brands. 

Circle (78) on Reply Card 

TVRO books and videotapes 
Books and videotapes describing 

TVRO system installation and 
solving terrestrial interference are 
available from Microwave Filter 
Company. 

Two books and one videotape 
among the offerings were pro- 
duced at MFC. "ASTI," the 
avoidance and suppression of ter- 
restrial interference, is a 260 -page 
book that describes techniques for 
avoiding, diagnosing and curing 
terrestrial interference (TI) at the 
earth station. A chapter from 
"ASTI" on selecting proper TVRO 
sites and using natural and ar- 
tificial shielding to reduce or 
eliminate TI was made into a hand- 
book, "Use of Artificial Shielding." 
The "TI Seminar," a videotape, ex- 
pands the theories of "ASTI" 
through demonstrations. 

Other videotapes, produced by 
Shelburne films, are "Installing 
Satellite Antennas," which ex- 
plains TVRO system installation, 
and. "Satellite TV Basics." 

Circle (79) on Reply Card 

Portable soldering iron 
P.K. Neuses has announced the 

Portasol portable soldering iron, a 
compact, self-contained soldering 
tool that doesn't require a separate 
power source and has a pocket clip 
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for portability. 
The Portasol iron is butane 

powered and reaches desired tem- 
perature in 25s. The temperature 
is adjustable according to applica- 
tion and provides a range of 10W 
to 60W for soldering sensitive 
components. Static -free and CMOS 
safe for electronics applications, 
this portable soldering iron oper- 
ates for 60 minutes without refill- 
ing and may be returned to the tool- 
box immediately without cooling. 

Circle (80) on Reply Card 

100ms-response MM 
The Instrumententation Pro- 

ducts Division of Beckman In- 
dustrial Corporation adds model 
310B to its 300 series of profes- 
sional digital multimeters. An 
audible continuity beeper for 
technicians who perform repeated 

continuity checks is a feature; the 
meter can signal continuity with a 
100ms-response time. 

Model 310B also features a l0A 
(for ampere) current range, 
0.25%Vdc accuracy, diode test 
function, 10kHz bandwidth, and a 
2,000 -hour battery life. The 
patented single rotary func- 
tion/range selector switch 
eliminates the friction wear that 
reduces the life of meters using 
typical rotary switches. 

Circle (81) on Reply Card 

13 ranges of dial gauges 
A wide choice of measurements 

from 10g to 4,000g is available in 
the 13 ranges of tension dynamo- 
meters introduced by Jonard. 

Dynamometers are necessary 
for adjustment of pressure, start- 
ing torque or spring tension, 

where accuracy is required for 
proper operation. The tension 
gauge is simple to operate, meas- 
urements can be made in both dir- 
ections - clockwise and counter- 
clockwise. All gauges are equipped 
with maximum reading pointers. 

The measuring instrument cal- 
ibrates pressure, or power, needed 
to actuate spring tensions of all 
electro -mechanical devices. It is 
produced in two sizes. 

Circle (82) on Reply Card 

Tools line 
for terminals/conductors 

A line of cable terminal and con- 
nector tools and kits has been in- 
troduced by Xcelite for the elec- 
tronic, electrical and telecommuni- 
cations fields for crimping, cutting 
and stripping operations. 

Six crimper conformations 
(MIC/MAC) cover RG58-59 BNC/ 
TNC connectors and AWG 22-14 
and 22-10 insulated terminals, and 
a series of coax -strippers (CSK/CS 
5962-5859) in pre -adjusted and in- 
terchangeable cassette models will 
remove dielectric, braid, and out- 
side insulation simultaneously or 
in any combination. 

A flat cable cutter (64 -FCC) with 
a single -piece, solid blade features 
an aluminum inlay in the anvil that 
eliminates constant replacement. 

Circle (83) on Reply Card 

Lightning protector 
Vicon Industries offers a light- 

ning protector, model V15 -LP, as 
an effective means of guarding the 
circuitry of today's sophisticated 
video components from lightning - 
induced power surges. This low- 
cost unit is installed in series be- 
tween the video input cable and 
the video component using the 
BNC connector supplied. 

The V15 -LP's low internal 
capacitance assures excellent 
signal transmission, while 'the 
voltage -suppression circuitry pro- 
vides complete spike protection. 
Moreover, the tiny device is re- 
quired only on inputs that may be 
threatened by lightning, 

A silicon transient suppressor 
that has positive surge capability 
and fast response time allows the 
V15 -LP to protect video equip- 
ment from repeated lightning 
strikes. AM, 

Circle (84) on Reply Card 

ATTENTION 

TECHNICIANS 

* JOB OPENINGS 

* MONTHLY TECHNICAL 

TRAINING PROGRAM 

* BUSINESS MANAGEMENT 

TRAINING 

* LOW COST INSURANCE 

* CERTIFICATION 

* TECHNICAL SEMINARS 

All of this in a nonprofit 
international association 
for technicians 

FIND OUT MORE: 

i/ \: 
%/ii IIM\ 

ETA. 
:110i; 

R.R. 3 Box 564 
Greencastle, IN 46135 

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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Wanted: Horizontal output transformer for Penncrest model 2887A. New, 
or in good condition. See Sams Photofact folder 1218 -part No. TLF5013. 
Cannot locate from any supplier. Joseph S. Grishin, 976 Ray Rood, Wan- 
tagh, NY 1179.4; 516-785-8298. 

For Sale: Model 107B professional precision geiger counter in original box, 
make offer. Amateur radio parts: Motorola P6044 -A5, Mu299A, Mu300, 
Mu330-3. Electronic parts for SBM 1100-R Speed -O -Print multicopier. 
D.J. Aijala, 50 Fir Circle, Babbitt, MN 55706. 

Wanted: Schematic and service manuals for Sony AVC-3400 video 
camera, Sony AV -8400 videotape recorder, AC -1000 ac adapter. Will pay, 
or copy and returl. Also need Sony 330AB22 CRT, new or 
good/used - state price. George Nutzul, RD 1, Box 262, West Hurley, NY 
12491. 

Needed: Information as to the approximate age and value of the following 
items that are For Sale: Thomas A. Edison phonograph and Cameo 
Ediphone phonograph, both using disc -type, 11/2"x6" cylinders. E.A. 
Jenkinson, 1415 Poplar, Pine Bluff, AR 71601; 501-536-6126. 

Needed: Information regarding downconverter, model channel -2 Make 
Test, Van Nuys, CA. Will pay for a copy of schematic. William Duxbury, 
327 Armstrong Ave., Black River Falls, WI 54615. 

Wanted: Sencore LC53; PR56; Sams Photofact 1000 up. Call or write price 
and condition. Elmer's TV Service, 496 Kings Road, Apollo, PA 15613-8917; 
412-478-3949. 

For Sale: VIZ Senior Voltohmyst model WV -98-C, like new, $100; new 
Fluke 8020-B, never used, $170; new B&K 1805MHz counter with probe, 
never used, $300. All prices plus c.o.d. shipping. Stanley Todorow, G8468 
Belle Bluff Drive, Grand Blanc, MI 48439. 

For Sale: Sencore VA48 video analyzer updated, recalibrated with AT218 
and TR2I9, $775; Leader dual trace 20mHz scope, $350; Sencore CA55 
analyzer with SCR224, $325; Sencore TF46 transistor tester, $150; Sen - 
core PR57 variable isolation transformer, $290. Equipment used in part- 
time business; prices include shipping via UPS. Jim Christo/fersen, 32 
Black Horse Lane, Belle Mead, NJ 08502; 201-.459-2632 after 8 p.m. 

Needed: Operator's manuals for the Amphenol 865 Color Commander and 
B&K 960 transistor analyst. Dan's TV, 316 East Avenue E, Hutchinson, KS 
67501; 316-662-1868. 

Wanted: Test equipment catalogs, 1950 to present, Hewlett Packard, 
Tektronix, Fluke, Lambda, etc. Prefer full -line catalogs. For my offer, send 
detailed list and price. Paul, 3947 Excelsior Blvd., Minneapolis, MN 55416. 

Wanted: NRI service manual vol. 2, NRI VOM model 240 and NRI tube 
tester model 71. William P. Jarvis, 1214 Fifth Ave., Beaver Falls, PA 
15010. 

Needed: Horizontal output transformer for Emerson 30M2001 chassis, 
manufacturer's part No. 79A163-2 or 79A136-1. Thomas Carey, TC's TVs, 
403 Geiger, Goldsboro, NC 27530; 919-778-8345. 

Needed: EPROM or listing for Centronics 737-1 printer. Ray Chandos, 
P.O. Box 556, Trabuco Canyon, CA 92678. 

Needed: Schematic diagram and owner's manual for Webcor model 
EP2721-1 stereo reel-to-reel recorder. Amplifier No. 14X522, mechanism 
No. 11X3307-1. Will copy or buy. Mary Jo Stanton, Rear 1725 Lafayette 
St., Scranton, PA 18504. 

Wanted: Book, "Semiconductors, Diode Lasers," by Forrest Mims, pub- 
lished 1972 by Howard W. Sams. Also, any other information on lasers: 
he/ne lasers, diode lasers, laser optics, etc. Armando Petrinelli, P.O. Box 
548, Newport, VT 05855; 802-334-70704, 9 a.m. to 5 p.m.; 802-334-2495 after 5 
p.m. 

For Sale: Sound Technology model 1700B distortion analyzer, excellent 
condition with less than 20 hours of use, $2300 or serious offer. Will con- 
sider partial trade with late model amateur radio transceiver (Kenwood 
520S, 820S, ICOM, etc.). Also, large collection Sams TR, AR, TSM, MHF 
and CB series - send s.a.s.e. for list; General Instrument 650A impedence 
bridge, make offer. Mountain High Technology, P.O. Box 1045, Steamboat 
Springs, CO 80477; .30.4-879-7063. 

Classified 
v V r Y v r 

Advertising rates in the Classified Section are 75 
cents per word, each Insertion, and must be accom- 
panied by payment to insure publications. 

Each Initial or abbreviation counts a full word. 

Minimum classified charge is $15.00. 

For ads on which replies are sent to us for forwarding 
(blind ads), there Is an additional charge of $25.00 per 
insertion to cover department number, processing of 
replies, and mailing costs. 

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

FOR SALE 

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. 

1-85-tf n 

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-tf n 

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

1-85-tf n 

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. 1.85-tfn 

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

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

HOW TO START a small electronics shop at home. 
Make extra money. Build as large as you want. How to 
get business, manage the shop, calculate profit. Tax 
tips. $12.95 plus $2 P & H. WOMACK, Box 1651, 
Melbourne, Fla. 32902. 8-85-4t 

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

11-84-121 

FREE CATALOG. 99e KITS. Audio, video, TV, com- 
puter parts. Allkit, 434 West 4th St., West Islip, NY 
11795. 5-85-6t 

INDIVIDUAL PHOTOFACT FOLDERS (Not sets) #1 to 
#1400. $3.00 first-class postpaid. Loeb, 414 Chestnut 
Lane, East Meadow, NY 11554. 8.85-5t 

CABLE CONVERTERS. Lowest price. Dealer inquiries 
accepted. Quantity Discounts, FREE CATALOG. P.G. 
Video Corp., 61 Gatchell St., Buffalo, NY 14212. 5-85-6t 

MONITORICB CRYSTALS, $1.00 each in quantity, over 
7000 in stock, free list, G & G Communications, Main 
Road, Stafford, N.Y. 14143. 10.85.1t 

FOR SALE: Sams Photofacts. Back to #4 thru #1884 
many missing - also many TR's & AR's. CHAN TV, Box 
222, Chanhassen, MN 55317. 10-85-2t 

ELECTRON TUBES -Radio, TV & Industrial 
Types -Huge Inventory. CALL TOOL FREE (800) 
221-5802 or Write Box ESC TRANSLETERONIC, INC., 
1365 39th St., Brookyln, NY 11218, (718) 633-2800. 

10.85.3t 

PAY LESS than half retail for your video hook-up ac- 
cessories. No need to buy in large quantities. For free 
price list send SASE to WB Electronics, P.O. Box 1314, 
Falls Church, VA 22041. 10.85 -lt 

REMOVED FROM PANASONIC 2000M - monitors 
Quintrix II in Line Picture Tubes, 19" color, never used. 
Contact: Rudy Ruiz AVICOM International, 2040 E. 
Walnut St., Pasadena, CA 91107 (818) 796-0061. 
10-85.lt 
PICTURE FLYER LISTS quality electronic surplus 
parts at low prices. Since 1970. Send for the last 3 
issues now. Star-Tronics, Box 683, McMinnville, OR 
97128. 10.85-3t 

TV TROUBLESHOOTING: Over 70 illustrated prob- 
lems -solutions of difficult repairs. Also, 12 steps to 
easier TV repair. Send $12.00 to Jones, 407 Morning - 
bird Court, Niceville, Florida 32578. 7-85-6t 

SAM's PHOTOFACTS-211-2011, cabinets, tubes, 
ECG semiconductors, and other accessories. Must 
sell, best offer. Call 404-874-0383. After 6 pm 
404-344-3301. 10-85-2t 

WANTED 
WANTED: two Sylvania Hospital TV's Model HTC5W4 
for parts including repairable tuners. East Texas Elec- 
tronics, P.O. Box 55, Center, TX 75935 1-409-598-4173. 

10-85-1t 

CASH WAITING for Photofacts from #1200 through 
#1600. Must be clean and complete. Allen Loeb, 326 
Kingston Avenue, Brooklyn, NY 11213. 10-85-1t 

Use ES&T 
classified 

ads 
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EDUC.-INSTRUCTION 

UNIVERSITY DEGREES! Economical home study for 
Bachelor's, Master's, Doctorate, Prestigious faculty 
counsels for independent study and life experience 
credits. Free information - Richard Crews, M.D. (Har- 
vard), President, Columbia Pacific University, 1415 
Third St., Dept. 2880, San Rafael, CA 94901: Toll Free: 
800/227-0119; California: 800/552-5522; or 
415/459-1650. 10-85-1t 

BUSINESS OPPORTUNITIES 

ELECTRONICS COMPANY-ARIZONA. Installation, 
servicing, sales and leasing of TV, Satellite and 
Telephone systems. Largest in southwest. Estimated 
gross 1985 1.7M. 602-622-2000 Moran & Associates, 
Inc., Business Brokers. 10-85-2t 

3 HOURS FROM SAN FRANCISCO! Town of paradise 
in pine forested foothills. Electronic repair business. 
Building/shop/equipment/beautiful apartment with 
large garden. $165K, (916) 872-1962. 10-85-1 t 

HELP WANTED 

CAMERA -VIDEO Technicians needed. Top pay and 
benefits for well trained and experienced technicians 
who are expert with consumer and/or industrial 
cameras and VCR's. Training by manufacturers such 
as Sony, Hitachi, Panasonic, etc., are necessary for 
job experience. Come to sunny Florida and enjoy your 
work & leisure time. Write or call ATLANTIC ELEC- 
TRONICS INC., 1881 NE 26 St., Ft. Lauderdale, FL 
33305. (305) 564-8274 10 AM to 6:30 PM. Ask for Dave or 
Joe. 8-85-tfn 

Use ES&T 
classified ads 

In our continuing 
efforts to 
serve you... 

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

No information other than name and 
address is ever divulged although 
names may be selected by segment to 
which the particular offer might appeal. 

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

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

GIGOTROA1C 

Direct Mail Mgr. 
Intertec Publishing Corp. 
P.O. Box 12901 
Overland Park, KS 66212 

Reader 
Service 
Number 

Page 
Number 

31 Abatron Electronics ..52 
27 A.F. Publishing Co....63 
18 Automated Production 

Equipment Corp....53 
20 Consolidated 

5 

23 
11 Diehl Engineering ...8-9 

Diehl 
Engineering . 16A -16B 

Diehl 
Engineering .. -8A-8B 

Diehl Engineering ....17 
15 Digitron Electronic ...47 
25 E -Z -Hook IBC 
24 Electronic Salvage 

Parts 59 
17 E.S.I., Inc. 49 

ETA 61 

1 Fluke Mfg. Co., Inc. . .5 
NATESA 61 

NESDA 52,55 
NRI Schools 21 

19 Optima Electronics 53 
6,7 Philips ECG 15 

8,9 Philips ECG 15 

10 Philips ECG 15 

12 Primefax, Inc 12-13 
22 Projector Recorder 

Belt Corp. 57 
13 PTS Corp. 41 

RCA Distributor and 
Special Products 43 

4 Howard W. Sams & Co. 
Inc 1 

2,3 Sencore, Inc. BC 
14,30 A.W. Sperry 

Instruments 
Inc. 28,45 

29 Sperry Tech, Inc 63 
21 Tentel 57 
26 Unity Electronics 63 
28 Visar International 

Inc 63 
16 Wahl Clipper Corp. 49 

Zenith IFC 

Electronics Inc. 55 
Cooper Group 3 

Dandy Mfg. Co 63 

7 MILLION TUBES 

Includes all current, ob- 
solete, antique, hard -to -find 

receiving, transmitting, indus- 
trial, radio/TV types. LOWEST 

PRICES. Major brands in stock. 
Unity Electronics Dept. E 

P.O. Box 213, Elizabeth, N.J. 07206 

Circle (26) on Reply Card 

NEW IDEAS FOR THE 
HOBBYIST IN A UNIQUE 

MAGAZINE/NEWSLETTER 
FORMAT. FREE DETAILS. 

AF PUBLISHING 
Dept. S10, PO Box 524 
So. Hadley, MA 01075 

Circle (27) on Reply Card 

DANDY-DAPTER'" 
PATENTED CRT ADAPTER-Don't buy another socket for your 

CRT Tester! This is the Only way you can win the Socket 
War! Guaranteed to fit your tester & allow 
you to test/clean/restore ANY Color, 
B/W. Projection. Scope or Camera CRTs. 
Visa/M-Card, Checks, CODs New Low 
Price $59.95 (We pay UPS) 1(800) 
331-9658 DANDY ELECTRONICS, 2323 
GIBSON, MUSKOGEE, OK 74403. 

Circle (23) on Reply Card 

`r$ 
ATTENTION 

TECHNICIANS 0 
"My 1 mon shop grossed '2 500 monthly untd I 

adopted the ECS SUCCESS PLAN. I now gross 
'250 000 yearly on service only and have S tecks 
In my new 14 000 sq. 1t. shop. The best part is I 

only work 40 hours o week. 
THE ECS SUCCESS PLAN is The Best Investment 
I've Ever Mode.' 

R,chord Duran 
Elect, amts Shop Owner Tech 

ELECTIIONIC= suRTlCI CONSULTANT: t 1_ 
"WE O0ARAOTEE TOO CAN SOCCEEO" 

FREE INFO OR C.O.O. ORDERS 

214-651.7328 (24 HRS.) 
A DIV. OF VISAR INTERNATIONAL INC. 

Circle (28) on Repty Card 

NEW!... 5th edition 

.TV. .VCR's Dlacs 
*Cameras *Digital 

Audio TVRO's 
Computers 

Telephone products 

+ much more 

The new 5th edition 
of Tech's Guide to 
Pricing is a step by 
step succession of 
progressive pricing 
tiers by product 
category... a total- 
ly new concept, a 

formula that guar- 
antees success.. . 

FREE with order.. 36 page 
booklet filled with ideas. 
answers to questions 
you won't find in any 
other publication! 

For details call 1.800.228.4338 
Mon/Fri 8/5 C.S.T. 

You won't be disappointed! 

Circle (29) on Reply Card 
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Join the Growing 
Sencore Team 

SNCOR 
the innovative leader of the 
electronic test instrument in- 
dustry for over 30 years is look- 
ing for technical professionals. 

Career opportunities exist in 
the following areas: 

Sales Representatives 
Electronic Engineers 

Technicians 

Application Engineers 

Technical Management 
Production Engineers 

Quality Control 

If you feel you have interest in 

or the qualifications for any of 
these career areas, start your 
new career today by calling: 

1-800-843-3338 
and ask for the Human 
Resource Department or send a 

resume to: 

Human Resource Dept. E 

SENCORE 

3200 Sencore Drive 
Sioux Falls, SD 57107 

EEO/AA Employers 

Your Success is Our Success 


