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a line of antennas as strong as its name 
in time for your peak selling season 

"warm 

Transmission Line 
Termination 
bleeds off static 
charges thru 
antenna system 
ground. Terminal 
stub improves 
front to back ratio 
on lower channels. 

Wide -Spaced, 
Heavy -Duty Feed 

Lines help prevent 
shorting from 
heavy build-ups 
of snow or ice. 

Aluminum Con 
struction of all 
key metal parts 
works to elimi- 
nate rusting- 
provides long life. 

Golden -Color 
Alodine Finish is 

conductive-helps 
improve electrical 
performance! 

Dual Isolator 
Bars insure no 

loss of UHF to 
VHF signal trans- 
fer. (Combination 
models only.) 

High -Impact 
Plastic Insulators 
double -lock each 
element to the 
boom for extra 
bracing and 
durability. 

Strain Relief 
Insulator accom- 
modates either 
300 -OHM twin - 
lead, Foam lead or 
Coax downlead. 

FM Block reduces 
FM gain up to 
12dB. Remove to 
receive full FM 
gain. 

U -Bolt Mounting 
provides a larger 
clamping area; 
larger locking nut 
with teeth an 
integral part 
assures a more 
rugged U -BOLT 
a rrangement. 

Corner Reflector 
Bracket enlarged 
and re -located 
in most models. 

Optional Break- 
away UHF Wing 
Directors provide 
maximum gain 
of standard UHF 
channels with 
optional coverage 
of Hi UHF channels 
and translator 
frequencies when 
broken off. 
(Combination 
models only.) 

EX 

Zenith Dipole on 

UHF.(Combination 
models only.) 

Electrically 
Matched Termi- 
nals With Stainless 
Steel Screws 
eliminate mis- 
match... protect 
against rusting, 
and provide 
positive electrical 
contact with 
improved no -strip 
stainless steel 
serrated washers 
for the take off 
terminals. 

Zenith has quality easy -to -install antenna kits - UHF only, 
VHF VAGI and Stereo FM antennas as well as a complete line of 

reception aid equipment. See your Zenith distributor for news of his 
exciting money -making programs and Catalog No. 902-2019! 

II 

VHF/UHF/FM Model 973-217 
illustrated. Chromatenna II 

comes in seven combination 
VHF/UHF/FM...six VHF/FM models. 

VHF Colinear 
Directors provide 
extra signal 
boost on both 
low and high 
band VHF. 

Proximity Spaced 

Signal Balancer 
(Z elements) 
provides automat- 
ic taper control 
of periodic driver, 
improves imped- 
ance matching 
and signal level- 
ing on both Lo 
and High band 
channels. Im- 
proves Channel 7 

pattern. 

Loading Straps- 
metal plates close 
to first VHF 
element insulators 
provide compen- 
sation for Lo and 
High band by 
tuning the first 
driven element 
with extra capacity. 

Sleeved Elements 
of heavy-duty 
construction 
afford extra 
bracing and 
protection. 

Rugged 1" Square 
Boom provides 
extra strength 
compared to 
many round -type 
booms. 

Hi -Bracket with 
angled ends for 
added strength. 

The quality goes in before the name goes one 



"FAST DELIVERY... 
YOU CAN COUNT ON US!" 

At MCM we know when you need 
electronic parts, you need them FAST. 
That's why we have EXPRESS 
DELIVERY SERVICE. Our NEW 
Computer Aided Ordering System 
moves your order through FAST and 
ACCURATE! 

You can count on our EXPRESS 
DELIVERY SERVICE for dependable 
delivery to your business, on time, 
every time. 

So the next time you need the R ght 
Parts at the Right Price, Shipped Right 
Away... call us at MCM! You can count 
on us! 

CALL OR WRITE TODAY 
FOR YOUR FREE 
120 PAGE CATALOG! 
OVER 4500 ITEMS! 
CALL TOLL FREE 
1-800-543-4330 
(in Ohio, 1-800-762-4315. 

mcm 
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The how-to magazine of electronics... 

August 1984 

Volume 4, No.8 

Resistors and capacitors in 
hybrid microcircuits are silk- 
screened, thick -film 
components. Even though 
they don't resemble their 
traditional counterparts, 
their characteristics are the 
same. 
(Photo courtesy DuPont 
Magazine) 
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By Carl Babcoke, CET 
A large state-of-the-art instrument, the Sencore VA62 has 
functions of a phase -locked video generator, a TV signal - 
injection analyzer with IF and drive signals, a VCR analyzer 
and a dc and peak -to -peak voltmeter. 

What do you know about components? 
By Sam Wilson, CET 
This article discusses components and their use in fun- 
damental circuits. 

Test your electronic knowledge 
By Sam Wilson, CET 
Questions on this month's quiz cover a variety of com- 
ponents and circuits. 

Servicing the NAP C3 chassis 
By Stan Vittetoe 
The NAP C3 chassis features some unique circuitry, which, 
except for a few components, is located on a single large cir- 
cuit board. This article describes the theory of operation of 
some of this circuitry and suggests troubleshooting methods 
for defective sets. 

50 TVRO waveguide and LNA 
By Martin Clifford 
In a TVRO system, the waveguide conducts the microwave 
energy collected by the dish to the antenna probe. The signal 
is then amplified by the LNA. In this installment, the author 
describes some characteristics and problems peculiar to 
these portions of satellite receiving systems. 
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Departments 
4 Editorial 

6 Technology 

48 Symcure 

54 Troubleshooting Tips 
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57 New Products 

60 Readers' Exchange 

61 News 

62 New Literature 

Next month... 
Ten dogs in 
TV repair - 

Difficult to diagnose TV problems can waste a lot of time. 
Ten actual case histories are explained in one of next 
month's articles to illustrate various troubleshooting 
techniques. 
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Editorial 
Wv 

The More Things Change, 
The More They Stay The Same 

Every time you turn around, the electronics in- 
dustry comes up with a new application of tech- 
nology, or an improvement on products using ex- 
isting technology, or a brand new technology. The 
past few years have witnessed a mixed bag of devel- 
opments including stereo sound for video, personal 
computers, pocket-size color televisions, home satel- 
lite TV reception and cordless telephones. The elec- 
tronics industry, more than any other, has been con- 
vulsed by change, improvement and revolution. 

Many factors have contributed to this frenetic rate 
of change: for one, the sheer determination of the in- 
dustry to innovate, to improve, to change. Another 
is the strong competition that forces companies to 
innovate, because they know that other companies 
making the same products are working on a new, 
improved product. 

Fueling these changes are ,the rapid developments 
in basic technology. The introduction of the tran- 
sistor, followed shortly by integrated circuits led to 
all the battery -powered, lightweight, portable elec- 
tronic products we take for granted today. LEDs 
gave manufacturers a small, low power consump- 
tion method of reading out information, then some- 
one invented LCDs to do the job even better, leading 
ultimately to pocket -sized LCD -screen television. 

The list of changes, innovations and improve- 
ments stretches out endlessly and new items are 
constantly being added. But it's important to keep a 
healthy perspective on all of this. Some things do 
not change. The fundamental principles that define 
how electronic circuits operate are still exactly the 
same as they always have been. An amp is still an 
amp. A volt is still a volt. An ohm is still an ohm. It 
doesn't matter if a resistor is wirewound, carbon 
film, carbon composition, thin film or thick film; if 
you place one volt of electrical potential across a 10 
resistor, it will cause lA of current. 

Sometimes in the headlong rush of current events, 
people lose sight of the basics. For that reason we've 
been running a series in ES&T about electronic 
components; describing their function and exploring 
some of their applications. The circuits on this 
month's cover are thick -film circuits, with resistors, 
capacitors and circuit traces fabricated right on the 
ceramic substrate. They're tiny and allow the buyer 
to manufacture extremely small, lightweight prod- 
ucts. But they still obey Ohm's law. 
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We put great 
features within 
the scope of 
your budget. 

z ,ápa Ihty 
with all t e features you need. 
Withc ui paying for features 
you don'i need. 

The Leader LBC-525L 
Oscilloscope is a rugged 
workho's,e that stands up to 
any tas < while providing the 
reliability and precision thaT 
made Leader famous. On 
the berci and production 
line. l i the field And in 
classrooms. 

The LBO -52 5L gives you 
the full tinge of cal brated 
delayed sweep and trigger 
'unction:, plus two brilliant 
traces and dozens of ways 
'Ouse th3m. All with controls 
that are simple eno.agh for 
any student. 

The Leader LBO -525L 
is every -hing you expect from 
an osci loscope, but the price 
is less than you expect to pay. 
See for yourself why it comes 
with a two-year warranty, 
backed by factory service 
depots on both coasts. 

Ask for our catalog, an 
evaluation unit, and the name 
of your nearest "Select" 
Leader distributor. 

Forprofessionals 
who 

know 
the Instruments Corporation 

difference. 
380 Oser Avenue 

Hauppauge, New York 11788 
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Technology Cooking on 
Cool 
Surfaces 

A look at the insides 
of an induction cook- 
ing unit reveals the 
complex electronic 
circuitry used. 

The induction method 
challenges traditional 
modes by combining 
energy efficiency with 
time saving approaches 

It already has been several years 
since the culinary arts were 
revolutionized by electronic 
technology in the form of the 
microwave oven. Integrated cir- 
cuits, microprocessors and mag- 
netrons replaced the gas jets and 
electric elements of conventional 
ovens to speed up and change our 
way of roasting and baking, while 
leaving the kitchen cooler. 

The world of electronics has 
done it again, and chefs and 
homemakers soon may be boiling, 
frying and sautéeing on elec- 
tronically powered surface cook- 
ing units that heat the pan and its 
contents through magnetic induc- 
tion, while remaining cool. And for 
individuals who are involved with 
electronics, here's some new cir- 
cuitry to understand. 

What is the difference? 
Traditional cooking surfaces are 

hot. They are heated by electric 
resistance and basically transfer 
the heat to the pan by thermal con- 
duction. In the case of induction 
cooking, however, the hotplate re- 
mains more or less cold. An elec- 
tromagnetic alternating field in- 
duces a heat -generating electrical 
current in the metal base of the 
pan. The temperature of the hot- 
plate rises only as a result of the 

heat transferred to it from the 
pan. Hence the term cold cooking. 

Figure 1 illustrates the basic 
design of an induction cooker. The 
pan is placed on an electrically and 
magnetically non-conductive plate 
underneath which there is a flat, 
spiral -shaped induction coil. This 
coil generates an electromagnetic 
field in the base of the pan. The in- 
duction coil produces a resonant 

Frequency changer Induction hotplate 

Figure 1. Induction cooking heats pan through induction. 
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Xcelite TC100 Attaché Tool Case 

The ultimate. Contains 53 individual tools plus 31 

interchangeable screwdriver nutdriver blades and handles. 
Every one a top quality tool. Don't leave base without it. 

Weller/Xcelite 
250K 
Mini Electronic 
Tool Kit 
The best of 
the basics in 
a convenient 
storage case. 

Weller GEC120 
Electronically Controlled Soldering Gun 
Sophisticated high quality tool combines 
the features of a temperature 
electronically controlled 
station with a light- 
weight easy to 
handle 
soldering 
gun. 

Weller DS 600 
Portable 
Desoldering Station 
Contains its own 
vacuum source and 
only requires a 
120 volt supply for 
complete desoldering 
capability. Grounded tip 
prevents damage 
to sensitive components 

Whatever type of computer or electronic equipment 
you are dealing with, you can be sure to rely on the specialized 

tools from Weller and Xcelite. A constant program 
of research and development ensures the most advanced tools 

capable of servicing the most sophisticated equipment. 
Here is a brief specification but 

check with your Electronics Distributor for the full data 
Circle (7) on Reply Card 

Coo erTools) 
The difference between work and workmanship. 

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



circuit with a capacitor connected 
in series or in parallel. A frequency 
changer converts the utility's 
power to a higher frequency and 
supplies this to the resonant circuit 
damped by the pan. The energy 
supplied to the hotplate can be 
regulated without losses via the 
controls. 

Inductive heat generation 
The metallurgical industry has 

used inductive heat generation for 
more than 50 years. The effec- 
tiveness of this process depends on 
the frequency of the electromag- 
netic field and on the electrical and 
magnetic conductivity of the metal 
body to be heated. The frequency 
must be matched to properties of 
the metal and to the dimensions of 
the body to be heated. In the case 
of pans with thin sheet steel bases, 
the optimum frequency is in excess 
of 10kHz. Because this frequency 
creates audible mechanical oscilla- 
tions, it is increased to between 
25kHz and 35kHz and thus beyond 
the audible range of humans and 
domestic animals. 

A major difference between the 
primary and secondary sides is to 
be found in the conductor cross 
section through which the current 
flows. The current flows through 
numerous individual conductors in 
the induction coil which distribute 
it uniformly over the entire cross 

section. The electromagnetic field 
and the induced electric current 
penetrate the dense pan bottom 
only to a limited extent, in accord- 
ance with Maxwell's rule. The cur- 
rent density decreases expo- 
nentially from the maximum on 
the outside of the pan bottom, in- 
ward. The mean penetration depth 
at 25kHz is 0.004 inch in the case 
of ordinary sheet steel and 0.02 
inch in the case of copper. If the 
maximum current density in cop- 
per is considered to be one, the 
maximum value in sheet steel will 
be five times as high, because only 
one -fifth of the cross section is 
available at the lower penetration 
depth. Furthermore, because re- 
sistivity of sheet steel is approx- 
imately eight times greater than 
that of copper, the thermal output 
of the steel bottom will be roughly 
40 times greater. This is why pans 
with only sheet steel or cast iron 
bottoms can be used for efficient 
induction cooking. 

Pros and cons of 
induction cooking 

The advantage of induction 
cooking is that the heat is 
generated in the thin pan bottom 
directly below the food. Induction 
hotplates do not have large heat 
accumulators and thermal resis- 
tances like iron or ceramic glass 
hotplates. This means con - 

Figure 2. Induction cooking unit circuit consists of an inverter with parallel resonant 
circuit and transductor.' 

siderably shorter heating -up times 
with the same energy output. For 
the same reasons, the cooking pro- 
cess can be regulated much more 
rapidly by turning the energy sup- 
ply up or down. Milk, for example, 
can be prevented from boiling over 
by switching the heat off at the 
right moment. 

For heating -up purposes, the 
heat accumulated in traditional 
electric cooking surfaces is lost as 
heat discharged to the sides and 
downward by the hot surface. In- 
duction hotplates use the electrical 
energy more efficiently, as shown 
by the better heating -up efficiency. 

The virtually cold hotplate poses 
no danger of burning, nor will any 
spillage burn. Low-cost enamelled 
sheet steel pans are extremely 
suitable, because induction cook- 
ing does not require particularly 
flat pan bottoms. This new method 
of cooking is not widespread as yet 
because of the complex electronics 
required and the related high pur- 
chase price. 

A different kind of 
induction cooker 

AEG-Telefunken recognized the 
technical problems of induction 
cooking at an early stage and has 
largely overcome them by develop- 
ing an independent concept. 

The heart of each appliance is its 
frequency changer. As a rule, it 
consists of a_ rectifier supplied by 
an ac power supply and a 
downstream inverter which 
generates the higher -frequency 
alternating current. Figure 2 
shows the basic circuitry of this 
transistor -inverter without the 
regulating control elements. 

Unlike most other systems, in 
which the induction coil lies in a 
series resonant circuit, the induc- 
tion coil L and the capacitor C 
form a parallel resonant circuit in 
this case. The design advantage is 
that sudden voltage jumps do not 
occur in the induction coil when 
power semiconductors switch. 
Such voltage jumps and the 
related coil voltage and coil cur- 
rent harmonics cause radio in- 
terference. As can be seen in 
Figure 2, the voltage VL in the in- 
duction coil has a sinusoidal pro- 
file, and the harmonics in the sup - 

Continued on page 56 

8 Electronic Servicing & Technology August 1984 



N.A.P. Lowers Prices 
ON VCR PARTS 
VCR parts prices have just undergone a major repair. 
Now N.A.P. offers you a more competitive price on top of all their other advantages. Quick service. Dependable 
supply. Compatible with many VHS models of other brands such as RCA, Quasar,G.E. and Panasonic. Plus the kind of 

consistent quality you've come to expect from the 
name behind names like Magnavox, Sylvania and 
Philco. 
So, erase last year's price lists. Shop and compare. 

DNSUMER 
You'll find our new lower prices another great reason 

ELoCTRpNICS to stock N.A.P. parts. 
ORP 

CONSUMER ELECTRONICS CORP. 
Product Services Operation 
P.G. Box 309, Dept. 849 
Greeneville, TN. 37 744-0309 
1-615-639-1121, Ext. 5803 

CC.NSL MER 
ELECTRONICS 
CORP. 

A North American Philips Company 
Circle (8r on Reply Card 
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Make the break from mesh to a higher quality see- 
through dish. Take a look at Winegard's perforated 
aluminum 10 -footer. There's nothing else like it on 
the market. 

Winegard's new dish has a sharp, clean look of 
quality. It's a new level of dish technology offering 
advantages other see-through dishes can't deliver. 
Like 39.5db gain, F/D "Deep Dish" ratio of 0.283, 
lightweight yet rugged construction, super -simple 
assembly, weather protection, high performance 
and a look of class that your customers will 
appreciate. What more could you ask for'? 

A TRUE PARABOLA 

The ultimate goal in designing a satellite dish is to 
create a reflector that is a "true parabola" - 

providing "near -perfect" efficiency. 

Winegard engineers have developed the truest 
parabolic dish of any of the see-through category. 
Each petal, rib and outer ring is stretched -formed to 
a parabolic shape with specs so tight it took months 
to perfect the process. 

Our exclusive extruded rib and locking system has 
simplified assembly, eliminating the need for 
hundreds of bolts, nuts, washers and fasteners. Every 
time you attach a bolt, screw or fastener to a dish 
you add another stress point, distorting the shape. 
With Winegard's extruded rib and locking system, the 
stress is uniform across the dish, maintaining its true 
parabolic shape and integrity. 

LIGHTWEIGHT BUT RIGID PERFORATED 
ALUMINUM 

Not only is the Winegard perforated aluminum dish 
lightweight and easy to handle, but it is extremely 
rugged, durable and well constructed. You can 
actually see through the perforated petals which are 
constructed of .040 -gauge anodized aluminum. The 
extruded aluminum main ribs, which provide the 
basic structural support, are 1/8" thick. The locking 
ribs are .070" thick and lock the perforated 
aluminum petals tightly in place. A double -walled 
outer rim provides an area to insert rim splices at all 
joints for perfect alignment and additional strength. 

Winegard perforated . 

IWINEGARD ® 

(SATELLITE SYSTEMS 

Wind -loading capabilities are outstanding with a 
wind survival rate of 125 mph. And, because the 
perforation eliminates 36% of the surface area, the 
dish diffuses solar heat, decreasing amplifier noise. 

SHIPPED IN FOUR SEGMENTS 
FOR QUICK AND EASY ASSEMBLY 

Winegard's 10 -foot perforated dish is shipped in four 
quarters. Total weight is only 92 pounds. It's easy 
to handle and transport. All that's required for finished 
assembly is fastening the main ribs together with 16 

stainless steel nuts & bolts; placing four rim splices into 
the outer rim; and securing with 8 screws. Just a 
20 to 30 minute job for two people. 

EIGHT COMPLETE 
10 -FOOT SATELLITE TV 
PACKAGES 

Winegard offers eight complete 10 -foot perforated 
satellite systems that include antenna, pedestal or 
post mount, back-up structure, Polarotor I, 24 -channel 
receiver, LNA, wire and a choice of motorized or 
non -motorized. Available in satin black baked 
enamel or smoked chrome anodized finish. 

a new standard of excellence. 

U.S. Patent Pending 

(319)753-0121 

1984 

PRINTED IN U. S.A. WINEGARD COMPANY 3000 KIRKWOOD STREET BURLINGTON, IOWA 52601 
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Each report about an item of elec- 
tronic test equipment is based on 
examination and operation of the 
device in the ES&T laboratory. New 
and useful features are discussed, 
along with tips about using the 
equipment for best results. Personal 
observations are given about the 
performance or other important at- 
tributes. 

Sencore model VA62 is difficult 
to describe in a few words because 
it performs dozens of diagnostic 
functions in many categories. Sen - 
core calls it a Universal Video 
Analyzer. That name falls short of 
being an adequate description. The 
older Sencore VA48 performs 
many similar functions, but is far 
outstripped by the new VA62, 
especially for VCR testing. 

To illustrate the large number of 
diagnostic functions made possible 
by the Sencore VA62, consider the 
size of the Operation and Applica- 
tion Manual, which devotes 31 
large pages to the description and 
operation of this instrument, 41 
pages for tests of TV receivers and 
monitors, and 11 pages about 
testing VCRs. Obviously, it will 
not be possible to supply all that in- 
formation in this article. 

Sencore has designed the VA62 
to be as immune to obsolescence as 
possible. The major functions are 
compatible with the FCC -specified 
signals for television and com- 
posite video, and thus can be ap- 
plied to all basic electronic blocks 
regardless of what type of active 
components are used. In other 
words, the signals can be used with 
tubes, transistors, all kinds of in- 
tegrated circuits and any suc- 
cessors to ICs, if any are 
developed. 

Simply stated, model VA62 is a 
signal generator for signal - 
injection or signal -substitution 

RF CHANNEL OR 35.50 MHz 

PROGRAMMABLE 

o 

RF - IF SIGNAL 

ls111 - MMz'" 
.T 

39 .15 MHz 
POS TRAP 

STO TV 3135 
cH1 ea TRAP 

STO 
C9939A 

47.1P591HT 

MArtE 9.5 MHz FM 

CHANNEL STEP 

la 

AODIO 

OC POWER SUPPLY 

RF -IFLEVFwo 

RF - IF LEVEL VERNIER 

r9ä99 

SET TeIll CHART FOP P.CT.0.1 /MEGAPHONE 

Figure 1 On the left side of the VA62 
panel are the two LCD readouts 
(photograph A), the 12 push -buttons 
for the programmable channel and IF 
frequencies, and to the right is the selec- 
tor knob for RF and IF functions. Below 
the knob are the up-and-down channel - 
stepping push -buttons. In the lower part 
of that panel (photograph B) are the 
audio -tone selector, the RF/IF level 
switch, the level vernier for the RF/IF 
signals, and the voltage -adjusting knob 
of the internal power supply. 

tests in televisions or VCRs. But 
that's like calling a 747 just an 
airplane! Most diagnostic tests are 
made by signals from the VA62 
that are injected into the television 
or video circuits, while the results 
of these tests are viewed on a 
scope or the screen of a 
TV/monitor. That brief statement 
cannot convey the broad range of 
possible tests, the convenience of 
operation, the excellent accuracy 
of the signals, or the hours of 
technician time saved because the 
tests can proceed without the need 
for additional instruments with 

their accompanying clutter of test 
leads. 

As I read the description and 
operation sections of the manual, I 
noted the number of separate in- 
struments that would be needed to 
replace a VA62. Here is the list: 

An RF/IF amplitude -modulated 
signal generator. 

A simple audio generator. 
An alignment generator for 

televisions. 
A generator for converging col- 

or pictures. 
A video generator. 

A test power supply. 
A Ringer for testing TV 

flybacks and yokes. 
An autoranging do and peak -to - 

peak -ac voltage digital meter. 
A generator of controllable - 

amplitude vertical and horizontal 
deflection waveforms. 

Even this list of nine in- 
struments does not account for all 
VA62 features. And, of course, the 
VA62 does not incorporate all 
features and functions of those 
nine separate instruments. But it 
does have those necessary to fulfill 
its purpose. 

Sencore describes the VA62 as 
having five general sections: (1) 
the video -pattern generator: (2) 
the microprocessor -controlled 
RF/IF generator; (3) the drive - 
signal generator; (4) the digital 
meter; and (5) the special analyz- 
ing test section. 

RF/IF generator 
All RF and IF signals for injec- 

tion in color receivers before the 
video detector exit the VA62 via 
one attenuator, one output jack 
and one shielded cable. This 
minimizes any clutter that might 
come from several cables. 

Digital electronics and phase - 
locked loop (PLL) circuitry provide 
quartz -crystal accuracy and 
freedom from drift. At first, I had 
nightmares about having to look 
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Figure 2 These four patterns are for ad- 
justments of color -TV receiver con- 
vergence and purity: one centered dot 
(not pictured); (A) one centered cross; (B) 
a crosshatch that makes squares; (C) a 
full -screen dot pattern. 

up the precise frequencies of TV 
and cable channels before setting 
those frequencies manually. I 
should not have been concerned, 
for all TV VHF and UHF channels 
and all mid -band, super -band and 
hyper -band cable channels have 
been digitally preset and are 
selected by channel number (not 
frequency). For example, if VHF 
channel 3 is needed for a color -bar 
pattern, you can push zero and 
three and immediately have that 

channel. Also, two channel -step 
buttons allow selection of higher 
or lower channels one at a time. If 
the generator readout says "5" but 
you want channel three, just press 
the channel -down button twice to 
get to channel three. 

The channel number is displayed 
on the LCD readout just above the 
programming buttons (see Figure 
1). A total of 142 channels can be 
selected without using manual pro- 
gramming. Incidentally, all preset 
channels can be amplitude 
modulated by any of the video pat- 
terns. 

The standard over -the -air 
assigned channel frequencies can 
be increased or decreased to match 
any frequency offsets used by 
cable companies. 

A microprocessor controls the 
levels at the RF/IF attenuator so 
all channels have the same signal 
level when the attenuator is ad- 
justed to the same point. 

IF frequencies in 10kHz steps 
between 35MHz and 50MHz can be 
obtained by manual programming, 
with the frequency displayed on 
the LCD readout. The selected car- 
rier can be modulated by any of the 
four audio frequencies (not by the 
video patterns). 

When the 45.75MHz video -IF 
mode is selected, the crystal - 
controlled carrier is 45.75MHz 
that can be amplitude modulated 
by any of the video patterns. Also, 
an audio -modulated 4.5MHz FM 
carrier is added to the 45.75MHz 
carrier. Therefore, the IF stages 
can be injected with a signal that 
has all the important character- 
istics of a broadcast monochrome 
TV program, with the advantage 
that the waveforms do not move. 

A choice of three crystal - 
controlled trap frequencies 
(39.75MHz, 41.25MHz or 
47.25MHz) is provided. The 
selected trap carrier can be 
modulated by an audio tone or un - 

1tevit1t!! !ferny'', it' 
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Figure 3 Keyed -rainbow color bars are 
generated by the VA62. (A) When 
photographed in black -and -white from a 
color television, the bars appear white or 
gray with black between them. (B) The 
VA62 color -bar waveform was scoped at 
the VCR jack. Notice the sharpness and 
the square corners of bars and bursts. 
The line connecting the bar bursts (just 
above the blanking level) adds the black 
background between bars. 

modulated, as desired. Also, the 
trap carrier is mixed with a video - 
modulated 45.75MHz carrier, to 
simulate normal IF -signal condi- 
tions. 

For testing sound IFs, there is a 
4.5MHz carrier that can be un - 
modulated or frequency modulated 
by one of the four audio tones, as 
desired. 

These previous functions and 
signals are selected and controlled 
by buttons and knobs on the left 
40% of the front panel (Figure 1). 

Video patterns 
Nine video patterns are 

generated by the VA62. When 
selected, one pattern at a time will 
appear at the VCR standard jack, 
and the drive output (when the 
drive selector is rotated to the 
video -pattern position), or it can be 
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Figure 4 The chroma -bar sweep of the 
VA48 has been improved by making the 
center bar 75 percent saturated cyan 
(NTSC requirements), while the two 
edges are 100 percent white video. (A) 
From the left are these; a white video 
bar; a 3MHz chroma bar; the 3.58MHz 
color subcarrier (cyan); a 4MHz chroma 
bar; and a white video bar. (B) The 
chroma bar sweep waveform shows the 
color burst (necessary to activate the 
receiver chroma circuit), the three bursts 
of chroma and the two white video bars 
(at top on each side of the chroma bars). 

used internally to modulate the RF 
and IF generators. These are the 
video patterns: a single dot, 
perfectly centered; a single cross, 
also perfectly centered; a 
crosshatch pattern that forms 
squares; a dot pattern (Figure 2 
shows the cross, the crosshatch 
and the dot pattern); 10 standard 
keyed -rainbow color bars. (Figure 
3); a 3 -bar chroma bar sweep 
(Figure 4) for chroma ad- 
justments; a multiburst-bar sweep 
with 10 bars for testing frequency 
response (Figure 5); a 10 -bar stair- 
case, for testing linearity (Figure 
6); and external modulation for 
signals from NT64 (Figure 7) and 
VC63 accessories. 

Below the knob that selects the 
video pattern is a row of ten 
pushbutton switches (Figure 8). 
These switches turn on or off the 
various frequency bursts of the 
multiburst-bar sweep (and the 
three chroma bar sweep bars) as 
desired. Above each switch is the 
video frequency, and below each 

switch is the equivalent IF fre- 
quency for each video frequency 
(when used to modulate the IF car- 
rier). If a receiver defect has badly 
distorted or removed part of the 
multiburst pattern, it is easy to 
identify each frequency by turning 
it on and off alternately. 

As shown by the video -waveform 
photographs, the video patterns 
have excellent sharpness and 
rocklike stability. 

Interlace adder 
NTSC television composite video 

is interlaced, and some television 
receiver digital -countdown ver- 
tical circuits select either interlac- 
ed (for broadcast signals) or pro- 
gressive scan (for video games and 
most color -bar patterns). Also, 
some VIR-controlled color 
receivers cannot properly identify 
the VIR signal unless the video is 
interlaced. Good generators 
should have interlace as an option. 

The VA62 provides interlaced or 
non -interlaced video at the push of 
the interlace adder switch (under 
the word Sencore on the front 
panel in Figure 8). 

VIR adder 
Another pushbutton near the in- 

terlace switch adds a VIR 
waveform to line 19 of each video 
field (Figure 9). In VIR-controlled 
color receivers, the color intensity 
and tint are monitored and cor- 
rected constantly by the amount of 
phase shift and other degradation 
that has occurred to the VIR 
waveform in the television system 
anywhere between the original 
video camera and the receiver. 

Thus, the VA62 VIR waveform 
can prove whether or not the 
receiver's VIR system is function- 
ing correctly. Prepare the VA62 
with color bars but VIR off, misad- 
just the receiver's manual color 
and tint controls for poor colors, 
then switch on the VIR adder and 
notice if the correct tints and col- 
ors are produced by the VIR 
operation. 

Drive signals 
Waveforms for driving vertical 

and horizontal output devices are 
essential in any complete signal - 
substitution system. The VA62 has 

Figure 5 Nine bursts 0.5MHz apart up to 
4.5MHz comprise the multiburst-bar 
sweep waveform. Photograph A shows 
how they look on a typical color -receiver 
screen. Good response was obtained up 
to the 3MHz burst, but no appreciable 
amplitude could be seen on the 3.5MHz, 
4MHz and 4.5MHz bars. This is normal 
performance. The individual cycles in 
these bursts are visible as an alternate 
black and white vertical lines. The scope 
waveform in photograph B shows ampli- 
tude variations of less than 5 percent in 
the various bursts (at the VCR plug). 

one universal vertical -drive wave- 
form that is suitable for driving 
either transistor or tube vertical 
output stages. The amplitude is 
fully adjustable in positive and 
negative polarities by the drive 
level control (Figure l0A). It is not 
likely that this waveform will pro- 
duce perfect linearity (after all, 
good linearity with many circuits 
is possible only by feedback of a 
yoke -current waveform to a driver 
stage, which cannot be done here). 
But that is not important. If the 
receiver previously had no height, 
and injecting the vertical -drive 
signal produces nearly full height 
regardless of linearity, the follow- 
ing point has been proved: the out- 
put stage and yoke are not defec- 
tive, and the problem is in a circuit 
before the output stage. 

These other drive waveforms 
(Figure 10) are provided: (B) base 
of a horizontal output transistor; 
(C) grid of horizontal output tube; 
(D) pulses for keying or SCR trig- 
gering; vertical and . horizontal 
composite sync; and integrated 
vertical sync. 
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Probably 
the second 
most important 
book you can 
turn to for 
guidance. 
Electronics dealers and repair experts know 
they can depend on Philips ECG® Replace- 
ment Semis to fit and to work-reliably. 

And they know they can depend on 
the new ECG Semiconductor Master 
Replacement Guide to save them 
time, money and aggravation when 
ordering the parts they need. 

545 pages. 3,100 ECG Semi- 
conductor types. More than 700 
new products including transient 
voltage suppressors, micro- 
processor ICs, thermal cutoffs, 
solid state relays and more. 

It's the only book of its 
kind you'll ever need this 
year, and you can get it 
from your nearest ECG 
distributor. Just call 
1-800-225-8326 
toll -free for his name 
and phone number (in 
Massachusetts, call 
1-617-890-6107). 

If it's ECG. it fits. And it works. 
PhilipsECG 
A North American Philips Company 
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Figure 6 Amplitude linearity of audio and 
video amplifiers can be tested by the 
10 -bar staircase pattern. When it 
modulates an RF or IF carrier, the stair- 
case pattern helps in the correct align- 
ment of synchronous video detectors. 
(A) Excessive receiver contrast has 
obscured some of the darker staircase 
steps in this picture from a TV screen. 
(B) Each scope staircase begins at 
blanking (black) level and ascends until 
it is white. Notice there is no color burst 
on the back porch. 

Two other positions on the drive - 
signal knob produce an audio tone 
and whatever video pattern is 
selected by the video -pattern knob. 

Notice that all these waveforms 
(except audio) are phase locked to 
the videopattern waveforms 
(Figure 11). Therefore, when 
height is produced by a vertical - 
drive signal, the picture will be 
locked to whatever video 
waveform is modulating the RF 
signal that is injected at the anten- 
na terminals. This feature has 
great value, for it eliminates much 
of the guessing otherwise forced 
on technicians by non - 
synchronized signals that obscure 
the injection -test results. 

The drive -range switch (Figure 
12) has three positions providing 
maximums of 3VPP, 30VPP and 
300VPP of drive output signal 
when the drive -level control is fully 
CW or completely CCW. Of 
course, the control can reduce the 
output to virtually zero. When the 
digital meter selector knob is turn- 
ed to the drive -signal position, the 
autoranged ac peak -to -peak func- 
tion of the internal meter is con- 

nected to the drive -output jacks. 
Therefore, any precise drive 
voltage can be preset before the 
signal is connected to the receiver. 
This not only saves time, but it 
prevents damage from excessive 
signal being applied to sensitive 
transistors and ICs. 

Digital meter 
An internal two -function digital 

meter measures do voltages and 
peak -to -peak voltages, both inter- 
nal voltages and external ones 
through the external -input jacks. 
The LCD readout has sharp high - 
contrast digits, and the autorang- 
ing makes a range switch un- 
necessary. All 31/2 digits are 
available for dcV measurements, 
while fewer digits are used for the 
acPP readings (except those over 
1000V). Lowest reading is 0.1V 
and the highest is 1999V. 

The 8 -position digital -meter 
knob (Figure 12) selects whether 
the internal meter measures do or 
peak -to -peak voltage and whether 
the voltage is internal or external 
to the drive -output jacks. 
Specifically, the knob selects the 
following measurements: number 

Figure 7 When an NT64 NTSC pattern 
generator is connected to a VA62 and 
the video -pattern switch turned to exter- 
nal modulation, the VA62 RF/IF cable 
can have a TV channel signal modulated 
by a full -field or split -field NTSC (EIA) 
color display. Of course, the same NTSC 
color -display waveform appears at the 
VCR jack. (A) The NT64 split -field color 
display was photographed from the 
screen of a color receiver. (B) This scope 
waveform is the full -field NTSC color 
bars taken from the VCR -signal jack. 
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Figure 8 Photograph A shows the upper 
right corner of the VA62 panel with the 
video -pattern selector knob, the 
interlace -adder button, the VIR-adder 
button and (below) the 10 interrupt 
switches that activate or remove the in- 
dividual frequency bursts. The scope 
waveform in photograph B shows the 
multiburst-bar sweep with the 3.5MHz 
burst removed. Three of the switches 
and bursts are used also for the chroma - 
bar sweep pattern. 

of rings during the ringing test; 
current of the internal test power 
supply; voltage of the internal 
power supply; drive signal PPV; 
3.58MHz drive PPV; 30Hz servo 
PPV; external PP volts; and exter- 
nal dc volts. 

Although the interconnection of 
these various switches and con- 
trols is very efficient, and the con- 
trols are well marked, it is possible 
for operator mistakes to occur. So, 
if you obtain a zero reading for one 
of the previous functions, check the 
position of this digital -meter 
switch. 

Optional extra -cost probes are 
available for 10kV and 50kV. 

Special drive signals 
A phono jack below the drive - 

range switch has the 3.58MHz 
drive signal. This 3.58MHz carrier 
is phase locked to the other 
chroma signals but is shifted 90° 
so it can be used for quadrature 
demodulation. A separate drive 
control permits adjustment of car- 
rier level between zero and 25VPP 
(Figure 13). 

Of special value for servicing 
VCRs is the 30Hz servo -drive 
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you still believe in me,save me. 
For pearly a hundred years, the Statue of Liberty 

has been America's most powerful symbol of freedom 
and hope. Today the corrosive action of almost a 
century of weather and salt air has eaten away at the 
iron framework; etched holes in the copper exterior. 

On Ellis Island, where the ancestors of nearly 
half of all Americans first stepped onto American soil, 
the Immigration Center is now a hollow ruin. 

Inspiring plans have been developed to restore 
the Statue and to create on Ellis Island a permanent 
museum celebrating the ethnic diversity of this coun- 
try of immigrants. But unless restoration is begun 
now, these two landmarks in our nation's heritage 
could be closed at the very time America is celebrat- 
ing their hundredth anniversaries. The 230 million 
dollars needed to carry out the work is needed now. 

All of the money must come from private dona- 
tions; the federal government is not raising the funds. 
This is consistent with the Statue's origins.The French 
people paid for its creation themselves. And America's 
businesses spearheaded the public contributions that 
were needed for its construction and for the pedestal. 

The torch of liberty is everyone's to cherish. 
Could we hold up our heads as Americans if we allow- 
ed the time to come when she can no longer 
hold up hers? 

Opportunities for Your Company. ffF' You are invited to learn more about the advantages 
of corporate sponsorship during the nationwide pro- 
motions surrounding the restoration project. Write 
on your letterhead to: The Statue of Liberty -Ellis 

Lul" ' Island Foundation, Inc., 101 Park Ave, N.Y., N.Y.10178. 

Save these monuments. Send your personal tax deductible donation to: Y.O. Box 1986, New York, N.Y. 10018.The Statue of Liberty -Ellis Island Foundation, Inc. 
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Heathkit instruments. Some bu 

Professional specs for serious users 
16.4244 Scope Calib-ator 
rs rise t me. 0.015°ró toi srance. 

10-4205 Dual -Trace 5 MHz 
Scope. Low cost, 10mV/cn 

ens it vity. 

l'-2232 Component -racer. 
Checks parts and circuits withoct 
energizing -hem. 

IP -2718 Power Supply. On e 

f x3c : VDC and two adju>table 
20 VDC supplies. 
® IG -1271 Function Generator. 
Sine squara, triangle wa\.eforns. 
(.1 1-zto1 MHz. 

IG -1277 Pulse Generator. 
Pulsas frorr 100 ns to 1 SE c with. 
O IT -5230 CRT Tester. Th >ts, 
cleans, restores CRT's. 

C IM -2264 DMM. True RUS 
readings of F C voltages. An clog 
m tsring,toc. 
C IM -2420 Frequency Counter. 
5i-zto512 MHz. 25mVRMS 
gLa-anteed, 1 tc 15 mV typi al. 
O..enized os :iillator. Has period 
and frequency modes, too. 

IM -2215 Hand-held DM M11. 

Fig DC V raiges. Accuracy 
±325°ó of reading + 1 cou it. 
» IT -2250 Capacitance Marier. 

19E+.9 pF to 139.9 mF. 0.2% t asic 
ac uracy. Auto ranging. 
rz 10-4360 f cope and IOA-4200 
Ti -ie/Voltage Module. Our 
finest. Triple race, 60 MHz, <7 ns 
rise time. Re .olutionary IOA-4200 
controls CFI cursor and muiti- 
furctior dispay. 

A subsidiary of Zenith Electronics Corporation 



em for pride... some, to save money. 

. 

The time you spend at your test bench 
makes you a professional. whether you're 

pursuing a proud hobby...or earning a 
living. 

So don't trust the accuracy of your 
measurements to anything less than the 

instruments that are built and used by 
professionals. Heathkit instruments. 

Our products are designed, from the han- 
dles up, as kits. The parts and chassis are 

a little bigger, more rugged, more accessible. Most have caibration 
standards built in so you can do that job yourself - accurately, conveniently, 
at no charge. This makes our instruments superior to smaller, "disposable" 

varieties that discourage self -servicing. 
Performance is superior, too. Check the specs on our new 10-4360 

Scope and IOA-4200 Time -Voltage Module. View ,90 MHz 
waveforms and get simultaneous cursor -controlled readout 

of Hz, period, pulse width and ± DC voltage! 
Get reacquainted with our full line. Bench, portable and 
hand-held instruments, from lab grade to hard working 

economy models. 
These instruments are built by experienced 

hands. Your hands. So they'll save you 
money, give you confidence and help you 

do a better job. Heathkit instruments. 
Don't trust your pride or money to 

anything less. 

lieathkit instruments. 
The professional more 

instruments. 

measurement 
for your 
money 

Take another look at the ins-ruments 
you should be building. 

COLOR HEATHKIT CATALOG 
Mail this coupon to: 
Heath Company, Dept. 050-204 
Benton Harbor, MI 49022 

Name 

Address 

City 

State Zip 
GX-394 
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Figure 9 A VIR waveform can be added 
to line 19 of each video field (normal 
scope waveform is shown by the top 
trace, while the center trace has been 
expanded by the scope). Or interlace 
with or without VIR can be switched on. 
The bottom trace shows VIR on both in- 
terlaced video fields. 

square wave (Figure 14). A small 
uncalibrated black knob (beside 
the phono -type jack) adjusts the 
servo -drive amplitude between 
zero and 30VPP. Pulling out the 
knob inverts the square wave's 
phase, when that is needed. 

Ringing test 
An excellent ringing test for 

television yokes and flybacks is in- 
cluded in the VA62. The YF33 
Ringer was the first Sencore in- 
strument to feature this type of 
ringing test, but it had an analog 
meter to display the number of 
rings plus drive peak -to -peak volts 
and high voltage dcV. Later the 
VA48 (introduced about 1979) also 
included a similar ringing test with 
an analog readout. 

A ringing test with meter or 
digital readout is the best method 
of identifying shorted turns in any 
deflection flyback or yoke that has 
a powdered -iron core. Under ideal 
conditions, it can be infallible. In 
fact, the only limitations are those 
of the flybacks and yokes them- 
selves. For example, there is little 
magnetic coupling between the 
two horizontal yoke coils. 
Therefore, shorted turns in one 
horizontal yoke coil will produce a 
lower (not zero) reading, while the 
good coil probably will test normal. 
For other helpful hints, refer to 
the article "Testing Sencore VA48 
performance" on page 54 and 55 of 
the September 1979 issue of Elec- 
tronic Servicing and to the VA62 

Figure 10 These are some deflection 
drive -signal waveforms: (A) the universal 
vertical -drive waveform is shown in 
positive (top trace) and negative (lower 
trace) versions (the fast -rise -time 
leading and falling edges of the pulses 
are invisible); (B) the base -drive 
waveform for horizontal -output tran- 
sistors is wide pulses of about 40 per- 
cent duty cycle, shown in positive (top) 
and negative (bottom) trace) polarities; 
(C) rounded sawteeth are the grid -drive 
waveform for horizontal -output tubes, in 
positive and negative versions; and (D) 
horizontal pulses for AGC keying or SCR 
triggering, also shown in positive (top 
trace) and negative (bottom trace) 
polarities. Other available drive signals 
are audio (with choice of frequency) 
composite sync, integrated vertical 
sync, and any of the video patterns. 

Figure 11 All VA62 drive signals (except 
audio) are phase locked to all the video 
patterns. In turn, all of these digital 
video patterns are phase locked to each 
other. The photograph is dual -trace, 
showing perfect phase between the 
horizontal sync pulses in the multiburst- 
bar sweep pattern and the falling edge 
of the sawtooth intended to cut off the 
horizontal -output tube. Therefore, when 
a video pattern is used with vertical or 
horizontal drive, the TV picture will be 
locked correctly. 
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Figure 12 This photograph shows the 
controls in the lower right corner of the 
VA62 front panel. These include: the 
digital -meter selector; the drive -signal 
selector; the ringing -test impedance 
selector; the 3.58MHz drive amplitude 
control; the 3 -position drive -range 
switch knob; and the zero -center drive - 
level rotary control. 

Figure 13 All VA62 cables exit along the 
lower part of the front panel which is 
black with white lettering. Jacks in this 
lower -right -corner area include those for 
the ringing test, the external PPV and 
dcV tests, the 3.58MHz drive, and the 
drive -output. Notice that the ringing, 
meter and drive -output jacks are 
isolated from ground. 
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CONIFER IS ABSOLUTELY 
THE BEST MESH ANTENNA 

When Wayne Marong, owner of Harbpur Audio/Video 
in Camden, Maine, saw the Conifer satellite dish for the 
first time he became immediately at:ached to it. He 
knew Conifer's quality and ease of irstallation was 
just what he had been looking for. 

WHAT IMPRESSED YOU 
ABOUT CONIFER'S ANTENNA? 

"I had been looking at some other types of mesh 
antennas and Conifer's impressed me as an easier 
package to get out into the field and install. Of all 
the mesh antennas it is the best." 

WHAT DO YOU LIKE 
ABOUT THE COLOR 

AND THE MESH 
CONSTRUCTION? 

"In this market area people 
like an antenna that 
blends into the scenery. 
If the black antenna is 
backed up against the woods it 
almost disappears. We also get 
a lot of high winds and 
Conifer's antenna holds up 
well." 

WEyne Marong 
wner - Harbour Audio/Video 
anden, Maine 

WHAT ABOUT 
WEATHER PROTECTION? 
"We're right on the ocean and we have installed 
several Conifer antennas close to the shore. One is 
located on the roof of a house and is exposed to salt 
spray off the ocean. The Polymer coating and the 
stainless steel nuts and bolts protect it from rust 
and corrosion." 

WHAT ABOUT DURABILITY? 

"Conifer's antenna has held up well. I installed one 
system about 15 miles from the coast. We had a 

severe ice storm that deposited two inches of ice on 
the antenna and mount. It was severely iced. There 
were icicles hanging off the back. Yet, it made it 
through without coming down or faI ing apart." 

IS THE CONIFER ANTENNA EASY TO INSTALL? 

"The ease of installation is what I li<e best about the 
Conifer antenna. We actually custon build a mount 
and install the antenna on a roof. You can't do that 
with competitive dishes. We can assemble the 
Conifer antenna in a couple of hours." 

WHAT DO YOU THINK OF Cil3I.JIFER? 

"The Conifer people are terrific. They ha'e hel:ed us with 
all the problems we've had and they are a gooc company 
to do business with." 

WHAT KIND OF HELP DOES CONFER OFFER? 

"Conifer's new brochure 77 Ways To Succeed In The 
Home Satellite TV Business can be a helpful t:ol. And it's 
FREE too!" 

Conifer's DE -2001 "complete dealer ready TVRO system" 
includes: AN -1200C 12 ft. coated antenna (wri-e, black, tan or 
green), Polarotor ITM Feed horn, 100< LNA, 3EVDC Motor Drive, 
100 ft. 13 conductor cable, RC -2001 d luxe receiver with 
convenient built-in features - motcr drive control polarity 
control modulator. It all ships in a E' x 3' x 2.5' be that weighs 
300 lbs. and can fit in a family statior wagon or var Full one year 
warranty. 
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ON 

SONo 'Y SERVO DRIVE VCR STANDARD 

fi 

HINGING E' 
IST 

Figure 14 Signals exiting from jacks near 
the lower center of the panel include the 
30Hz servo signal (with its amplitude 
control at the right), the VCR standard 
video patterns, and the ringing flyback - 
and -yoke test. 

Universal Video Analyzer manual 
pages 43, 44, 45, 46 and 47. 

To test such an inductance, turn 
the digital meter knob to the ring- 
ing test position. Connect test 
leads from the ringing test jacks on 
the panel to the yoke or flyback 
winding under test. Then rotate 
the ringing test impedance - 
matching six -position knob to find 
the position giving the highest 
ringing reading on the LCD digital 
readout that is used for voltage 
measurements. If the reading is 
higher than 10, the component is 
considered to be' without shorted 
turns. Few tests can be any more 
simple. 

Power supply 
An adjustable do power supply 

can be very useful as a test 
substitute for a dead power supply. 
Or it can supply a missing do 
voltage to make a direct -coupled 
circuit operate. The VA62 has such 
a desirable 0-35V variable supply 
with a maximum current rating of 
1A. In fact, an electronic circuit 
limits the short current to that 
value. The output jacks (in Figure 
15 below the adjustment control) 
are isolated from ground, so either 
polarity can be obtained by revers- 
ing the test leads. 

Voltage or current of the inter- 
nal test supply can be measured by 
the internal meter, and displayed 
on the LCD readout, when the 
digital -meter knob is adjusted for 
the desired mode. 

Comments 
The Sencore VA62 manual 

shows how to adjust SAW filters, 
synchronous detectors and comb 
filters. Also, it explains how to test 
HV triplers and integrated -flyback 
diodes. Obviously, this type of in- 
formation is of great value. 

Three separate grounds are used 
with VA62 instruments. One is for 
RF/IF signal injection, the VCR - 
standard signal, the 30Hz servo 
drive and the 3.58MHz drive. 
Another ground is floating (not 
connected to case or chassis) for 
the ringing and external -voltage 
tests. The third ground is for the 
drive -output signal. It floats so the 
signal can be injected regardless of 
the circuit's do voltages. Inciden- 
tally, the hot drive -output jack has 
an internal blocking capacitor to 
remove all do voltages from the 
drive signals. Therefore, these 
signals can be injected without 
upsetting the bias and other circuit 
do voltages. 

The Sencore VA62 deserves 
nothing but praise for its new 
features and also for its improved 
old features. Many of these im- 
provements are giant steps above 
the older VA48 (which still is a 
good and useful instrument). 
Especially noteworthy are the in- 
terlace and VIR functions and the 
additional frequencies of the 
multiburst bar sweep. The digital 
meter and the phase -locked -loop 
(PLL) RF -channel and program- 
mable -IF frequencies provide con- 
venience of operation and ac- 
curacy. I was glad to see the 
Ringer flyback/yoke testing 
feature retained and improved. In 
the VA62, the readings are digital 
and continuously updated. 

External accessories were men- 
tioned before, but not sufficiently. 
In each VA62 rear compartment is 
an accessory jack (a 15 -pin type D 
computer jack) where one of the 
major accessory instruments can 
be plugged in for power and 
signals. 

Two accessory instruments now 
are available. Model NT64 pro- 
duces an NTSC (EIA) full -field or 
split -field color pattern. Figure 7 
shows a TV screen with the split - 
field pattern (color bars at top with 
I, Q, white and black below) cotn- 

i) 
PFF CeFA, FOP FUNCTION IN 

DC OUTPUT RF -IF OUT 

off 

POWER 

ON 

Figure 15 Jacks at the left bottom corner 
are for the internal dc -voltage supply. 
The RF/IF output jack is next, with the 
on/off power switch at the right. 

ing from a NT64 that was plugged 
into a VA62. The Figure 7 scope 
waveform shows the six full -field 
NTSC color bars from the NT64. 

Model VC63 generates the 
essential VHS and Beta 
waveforms including one that 
simulates video -head signals. 

An EX231 expander jack adapts 
the VA62's single accessory jack to 
four jacks, so one, two, three or 
four accessory instruments can be 
operated at once. Evidently addi- 
tional accessory instruments are 
planned, since Sencore states that 
four stack to the height of the 
VA62. 

These accessory instruments 
allow specialized or newly de- 
signed functions to be added to a 
VA62 without need for internal 
changes. This gives flexibility 
since a technician buys only the in- 
struments he needs, while the 
VA62 does not become obsolete. 
All signals from these accessory 
instruments are phase -locked and 
sync locked to all other VA62 
signals, so they are compatible. 

Sencore model VA62 performed 
perfectly all functions that were 
tried or tested. It appears to ex- 
ceed the Sencore claim that it is: a 
phase -locked video generator; an 
all -channel, cable -ready RF 
generator; a television analyzer 
with IF and drive signals and 
signal measuring; and a VCR 
analyzer. 
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'l'ECHNICAL QUESTIONS? 
5AIWo I 

cNAN(,C 
TME 

IL? MATSUSHITA 
HAS THE 
ANSWERS 

The questions asked by service technicians 
concerning today's higher technology 
products need answering now! Over the past 
few years, the technological advances made 
by MATSUSHITA in the areas such as video, 
audio, telephone, office products, home 
appliances and the like have been 
astounding, and will continue to be so! 

These advances appear in many of the newer 
MATSUSHITA products from Panasonic, 
Technics, and Qusar. The 
knowledge and skills required for todays 
service is more advanced than 5 or 10 years 
ago. 

The MATSUSHITA ENGINEERING and 
SERVICE COMPANY fully realizes the 
urgency of the situation. With more than 20 
years experience in the service and parts 
business, we feel that no one understands 
the needs of today's technicians any better 
than we do. 

The MATSUSHITA ENGINEERING and 
SERVICE COMPANY publishes a wide range 
of technical training material intended to 
serve the technician. These video tapes, 
training manuals, troubleshooting guides and 
sets of service bulletin manuals are written 
with the technician in mind. 

A booklet listing all of our video tapes and 
book titles, along with pricing and ordering 
information is available at no cost by 
completing and returning the form below. 

We are more than just a leader in the service 
and parts industry, we're leading the way in 
technical training too! 

MATSUSHITA ENGINEERING and 
SERVICE COMPANY 

Engineering Support Division 
50 Meadowland Parkway 

Secaucus, New Jersey 07094 

Attn: Publications Department 

PLEASE SEND ME YOUR CATALOG 
- -' LISTING ALL MATSUSHITA 

TRAINING LITERATURE 
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Company 

Address 
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What do you know 
about components? 

Capacitors are frequently mis- 
understood components. I am con- 
vinced that one reason capacitors 
are not well understood is that 
they are taught on the basis of 
models rather than on what actu- 
ally happens when a capacitor is 
charged or discharged in a circuit. 
Models are valuable for learning to 
recognize circuit behavior. Unfor- 
tunately, students aren't always 
told that the model is being used. 
When a technician encounters a 
circuit where the model doesn't 
hold up, the result is confusion. 

Here are some examples of cir- 
cuit models: 

A capacitor will pass ac but not 
dc. 
A capacitor is charged because 
there are more electrons on one 
plate than on the other. 
The only thing that determines 
the voltage across a capacitor is 
the difference in the number of 
electrons on the plates. 

Although these statements are 
useful for describing the operation 
of a capacitor in certain circuits, 
they are only half-truths. To 
demonstrate this, I once developed 
a quiz with four questions that 
couldn't be answered on the basis 
of the above models. I offered a 
free gift to anyone who sent the 
correct answers. Of the 43 replies 
that I received, I only had to give 
away one gift. 

Here are those questions and the 
correct answers. 
1. In the circuit of Figure 1, the 
capacitor is new and it has never 
been charged. What is the voltage 
between terminals x and y? 

A surprising number of people 
thought the voltage should be OV. 

By Sam Wilson 

I'm sure that's because they are 
taught that capacitors will not 
pass dc. That model of capacitor 
behavior does not apply in this 
case. If the capacitor is not 
charged, then the voltage on the 
left plate must be the same as the 
voltage on the right plate. There- 
fore, the output voltage must be 
the same as the battery voltage: 
120V. 
2. Which of the capacitors in 
Figure 2 has the higher voltage 
across it? 

Because the same current flows 
into each series capacitor during 
the charging period, it follows that 
they receive identical charges. In 
other words, the charge (Q,) on C1 
is the same as the charge (Q2) on 
C2: Q1 = Q2. 

A basic equation that relates 
charge, capacity and voltage is: 

charge = capacity x voltage (Q = 
CV). Because Q, = Q2, it must be 
true that: 

C,V, = C2V2 

Because C, has a higher value 
than C2, it must be true that V, is a 
lower value than V2. Otherwise, it 
would not be possible to get both 
sides of the equation equal. 

I used this question in a practice 
test that has been appearing in this 
magazine for some time, and I 
have received three letters from 
readers saying that the capacitors 
could not charge. The two capac- 
itors could be replaced with a 
single equivalent capacitor having 
a capacity of 

Ceq = C, C2/(C, + C2) 

V 
120V 

Figure 1 

y 

V=? 
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Thick -film 
components 
are no different 

Only the packaging has changed 

Components don't always look like components. 
These GE hybrid microcircuits are manufactured for 
use in mobile radio communications. The resistors 
and capacitors in these circuits are so-called thick - 
film devices. These components are fabricated from 
paste -like compositions that are silk-screened onto a 
ceramic substrate, and then fired in an 850°C fur- 
nace. The conductor tracks are fabricated in a 
similar manner. Additional components are then 
soldered onto the substrate to complete the hybrid 
microcircuit. 

It doesn't matter, though, whether they're thick - 
film or made by conventional methods because com- 
ponents, such as resistors and capacitors, still ex- 
hibit the same classic characteristics. And, an 
understanding of electronics requires a knowledge 
of those characteristics. (Photo courtesy DuPont 
Magazine) 
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V 
120V 

Figure 2 

Cl 
0.1µF 

C2 

0.01µF 

If you placed a capacitor in the cir- 
cuit having that capacity value, it 
would surely charge. Because that 
equivalent capacitor behaves 
similar to the two capacitors it 
replaces, it is reasonable to expect 
that there will be a charging cur- 
rent in the circuit of Figure 2. 
3. The experiment illustrated in 
Figure 3 was proposed by Ben 
Franklin. I have performed it a 
number of times in the classroom. 
The two outside metal pails are 
separated by an insulating pail in 
the middle. When they are assem- 
bled as shown in the drawing, they 
form a capacitor. Assume that ca- 
pacitor is charged to 150,000V, and 
then the pails are carefully sepa- 
rated. The metal pails are touched 
together. (To the student's surprise, 
there is no spark when this is done.) 
Then, the pails are reassembled as 
shown in Figure 3. The voltage 
across the capacitor is now (zero or 
maximum). 

Of course, the reassembled ca- 
pacitor has about the same full 
charged voltage across it. Many 
technicians cannot answer this 
question because they believe the 
charge on a capacitor is caused by 
the difference in the number of 
electrons on the plates. That idea 
completely ignores the role of the 
dielectric in a charged capacitor. 

Energy in a charged capacitor is 
stored in the dielectric. That is 
why capacitors are often identified 
by their dielectric materials. (Ex- 
amples: mica, mylar and air) The 
dielectric material is a direct fac- 
tor in determining the capacity of 
the component. 

t 

Figure 4 

4. The capacitor in Figure 4 is 
charged, and then the plates are 
moved farther apart. The result is 
that the voltage across the 
capacitor 

A. increases. 
B. stays the same value. 
C. decreases. 
The correct answer is choice A. 

Voltage is a unit of energy-not 
force. When you move the plates 
apart, you must do work. In other 
words, you must exert a force 
through a distance. That means 
you are storing energy in the 
system. That energy shows up as 
an increase in voltage across the 
capacitor. 

The principle illustrated by this 
question is important. It explains 
how a parametric amplifier works. 
In that device, an ac voltage is ap- 
plied across a capacitor. At the in- 
stant the voltage reaches its peak 
value, the plates of the capacitor 
are moved apart. That increases 
the amplitude of the voltage, so 
there is a voltage gain. 

A varactor diode is used to make 
the parametric amplifier. The 
plates are moved apart by increas- 
ing the reverse voltage across the 
diode. 

Don't throw away the models! 
These are not trick questions. 

Each serves to give a clearer pic- 
ture of how a capacitor works in a 
circuit. There is absolutely nothing 
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copper - 
wire 

Figure 5 

-H H-- air gap 

copper 
wire 

wrong with using models for teaching capacitors. 
However, it should be made clear that they are 
models so there will not be an emotional crisis when 
the model fails. 

Many of the letters I get on this subject are 
strongly (almost too strongly) worded. Technicians 
feel compelled to defend the ideas they were given 
about capacitors, and they are not always receptive 
to changes in those ideas. 

Return of the one million 
farad capacitor 

A few years ago, I wrote an article about a one 
million farad capacitor. It appeared in this maga- 
zine. As I reviewed that article recently, I noticed 
that I never explained why it didn't cause any 
changes in the way capacitors are made. 

To understand this capacitor, you must remember 
that the capacity of a capacitor is increased as the 
plates are moved closer together. To make the one 
million farad capacitor, two pieces of solid copper 
wire are placed end to end as shown in Figure 5. The 
air gap between them serves as the dielectric. By 
moving the plates closer and closer, a point will 
eventually be reached where the capacity is one 
million Farads. (It can be shown mathematically that 
the capacity becomes infinite if they are allowed to 
touch, but I want to stop short of allowing them to 
actually come together.) 

Nothing is technically inaccurate about the above 
statements. But, obviously, something is wrong 
with the idea of making capacitors this way. A few 
readers took the time to write and explain the prob- 
lem. Even though the capacity is high, the 
breakdown voltage is measured in picovolts. Before 
anyone rushes out to patent another version in 
which a high -voltage coating is used on the ends of 
the wire, let me point out that the thickness of that 
coating will reduce the capacity to picofarads. 

My next article will describe what really happens 
inside a capacitor when it is charged and 
will discuss some practical applications. as w 
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Test 

your electronic 
knowledge 

By Sam W son CET 

These questions are similar to 
questions used in the associate - 
level CET test. All questions in the 
actual CET test are multiple 
choice, and a grade of 75 percent 
or better is required for passing. 
This month's questions are about 
basic circuits and components. 

1. A certain light -emitting diode 
is conducting and producing 
light. The voltage drop across 
the diode should be 
A. somewhere between 0.5 

and 0.7V. 
B. somewhere between 1.4 

and 1.6V. 

2. Which of the following is not 
a characteristic of an emitter 
follower? 
A. good current gain 
B. good isolation between the 

input and output circuits 

3. The circuit of Figure 1 is called 
A. bootstrap. 
B. cross -coupled. 

Figure 3 

4. In the circuit of Figure 2, the 
voltage at point x will be 
A. a sine wave that leads the 

input signal. 
B. a sine wave that lags the 

input signal. 
C. (neither choice is correct) 

Figure 5 

5. Two different types of bat- 
teries are used in various 
memory systems for standby 
power. Which of these is a 
primary type of battery or 
cell? 
A. nickel cadmium 
B. lithium 

6. Which of the following could 
not be a number in the octal 
system of counting? 
A. 1010110 
B. 45678 

7. Integrated circuit memories 
have one or more terminals 
marked CE or CE. The letters 
are an abbreviation for 
A. Code Erase. 
B. Chip Enable. 

8. The circuit of Figure 3 
A. will produce a glitch. 
B. will have a logic 1 output at 

all times. 
C. will destroy the AND gate. 

9. All of the resistors in the cir- 
cuit of Figure 4 are 100012. 
What is the resistance (in 12) 

between points x and y? 

10. Draw lines in Figure 5 to show 
how wires can be connected to 
make a positive and negative 
supply for an operational 
amplifier. 
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Servicing 
NAP C3 TV chassis 

After introduction in 13 -inch 
Magnavox models in May 1982, 
the C3 chassis now is used in 
13 -and 19 -inch versions of NAP 
Consumer Electronic Corporation 
Magnavox, Philco and Sylvania 
brands. All circuitry for the C3 is 
located on one large printed - 
circuit board, except for the RGB 
transistors, a black -level bias cir- 
cuit and the focus control which 
are located on the picture -tube - 
socket board (Figure 1). 

One of the unique circuits is the 
switched mode voltage -regulator 
system that not only supplies 
regulated + 130V for the principal 
power, but also simultaneously 
drives the base of the horizontal - 
output transistor. Large-scale in- 
tegration (LSI) integrated circuits 
(ICs) are employed where possible. 

Two sources 
As shown by the Figure 2 block 

diagram, most of the low -voltage 
supplies are produced by diode rec- 
tification of horizontal -sweep 
power. The + 317V output of the 
voltage doubler (produced by rec- 
tification of ac -line power) supplies 
appropriate voltages for the 
regulator -circuit and its horizon- 
tal -drive stages, and + 10V for the 
horizontal oscillator during start- 
up. 

Other models furnish start-up dc 
voltages to the horizontal 
oscillator and the driver, but these 
are not used after the other sup- 
plies become operational. In the 
C3, only the + 10V start-up 
voltage is superseded by another 
power source following start-up. 
All other dc voltages for the 
regulator circuit come from the 
+ 130V regulated supply. 

From the switched -mode Q410 
power transistor stage comes 
regulated + 130V for the 
horizontal -output transistor, base 
drive signal for the same 
horizontal -output transistor, and 
enough 15734Hz power that it can 
be rectified to produce + 20V for 
the sound -output IC. In other 

By Stan Vittetoe 

Figure 1 All components (except tuners) of the NAP C3 are located on one large main 
circuit board and one smaller board that contains the picture -tube socket and other 
related components. 

HORIZ 

OUTPUT 

TRANSISTOR 

T452 

INTEGRATED 

FLYBACK 

AND DIODE 

RECTIFICATION 

OF FLYBACK 

SIGNALS 

II 

+130 V 

+27K V HV 

7.5K V FOR CRT FOCUS 

+645 V FOR CRT SCREEN 

27 V FOR HORIZ WIDTH & PINCUSHION 

+13.75 FOR OVERVOLTAGE SENSING 

+12 V FOR IF 's. SOUND IF. VIDEO & CHROMA 

+24 V FOR TUNERS 

r + 25 V FOR VERT OUTPUT 

+185 V FOR RGB OUTPUTS 

C3 
DC POWER 

BASE 

REGULATED 

DRIVE 

15734 Hz 

+311 V SWITCHED - 
VOLTAGE 

DOUBLER 
UNREGULATED MODE +20 V 

FOR SOUND REGULATOR 

START UP OUTPUT AND 
+DC V HORIZ DRIVER 

15734 Hz HORIZ 

OSC 

Figure 2 A voltage -doubler circuit rectifies line voltage, producing about + 317V 

unregulated. Resistors from the +317v supply furnish about +10V of start-up 
voltage to the horizontal oscillator. Other resistors supply about + 60V to transistor 
Q410, which functions as regulator and as driver for the horizontal -output transistor. 
These two dc voltages are absolutely essential for proper start-up of the receiver. 
The + 317V supply also goes to the regulator where it is reduced to + 130V regulated 
that is sent to the horizontal -output stage. The + 20V source for the IC202 sound out- 
put IC is rectified from a third winding of T402 (which supplies base drive for Q452 

output transistor from the second winding). All other dc -voltage sources are pro- 
duced by rectification and filtering of horizontal -sweep power from the flyback. 

August 1984 Electronic Servicing & Technology 37 



words, + 130V and + 20V are pro- 
duced by the regulator circuit, 
while all other dc -voltage supplies 
come from rectification of power 
from the T452 flyback transform- 
er. These facts are vitally impor- 
tant for troubleshooting the 
power -supplies or the horizontal - 
sweep systems. 

Locations of many power -supply 
components are shown in the 
Figure 3 photograph. 

Duty -cycle voltage adjustments 
Voltage regulation in the C3 

chassis is accomplished by varying 
the duty cycle of do pulses that 
then are filtered into a relatively 
ripple -free do voltage. Many other 
brands and models have regulation 
that is based on the same elec- 
tronic laws, although specific 
details of the circuits are quite dif- 
ferent. 

Figures 4 and 5 show basic prin- 
ciples from simple integration to 
non -synchronized regulation using 
do pulse -width variations. All good 
do voltmeters give an average 
reading of dc -voltage pulses. One 
easy but important test of the dc - 
voltage function of a digital 
multimeter (DMM) is to measure 
60Hz unfiltered 1/2 -wave do peaks 
produced by single -diode rectifica- 
tion of ac line voltage. Failure to 
show the true average do voltage 
indicates a serious meter short- 
coming. The DMM should function 
as an integrator even under that 
unusual situation. In fact, it should 
be the equivalent of a no -loss in- 
tegrator. 

The circuit in Figure 4B is a low- 
pass filter (or an integrator, 
depending on the time constant 
versus the repetition rate). If 
resistance R1 has a moderate 
value (perhaps 10K to 20K) and the 
capacitance is large enough to in- 
tegrate the waveform, a 10M 
input -resistance DMM should 
measure the same do voltage at 
both test points, before the filter 
and after the filter. Therefore, this 
important point has been proved: 
An integrator or low-pass filter 
does not change the average dc - 
voltage level of waveforms. A 
waveform measuring zero before 
the filter tests zero at the filter's 
output. A waveform that measures 
+ 5V at the filter's input also 

Figure 3 Arrows point to IC202 sound IC 
(at left), doubler filter capacitor C402 (at 
center) and video/chroma IC300 (arrow 
at the right). The large shield at the top 
covers the IF system. 

measures + 5V at the filter's out- 
put. 

For the C3 -chassis regulator, the 
voltage (amplitude) of the 
regulating power is relatively con- 
stant while the voltage is applied 
in dc voltage/current pulses that 
are almost square waves. Then 
regulation is accomplished by 
variation of the on time relative to 
the off time (duty cycle). The 
Figure -4A waveforms illustrate 
(by exaggeration) the variations of 
duty cycle. The base line of all 
three waveforms is zero voltage, 
while the solid horizontal line 
across each waveform represents 
the average dc voltage. In the top 
scope waveform, the on time is 
about 15 percent of each cycle, and 
the horizontal line shows the 
average dc voltage is approximate- 
ly 15 percent of the total pulse 
amplitude. 

Square waves are shown by the 
center Figure 4A waveform. The 

Figure 4 The switching -mode regulator in the NAP C3 regulates by varying the width 
of dc -power pulses, which then are filtered to form regulated pure dc voltage. (A) 
These waveforms are dc, with zero at the bottom of each and positive voltages 
above. The horizontal line across each waveform represents the average voltage. In 
other words, these are slices of dc voltage. The on time of the top waveform is about 
15 percent, the dc voltage according to a DMM also is about 15 percent above the 
zero point. In the middle waveform, the on time of the square waves is 50 percent, a 
DMM reading is 50 percent of the maximum, and the average -voltage line is squarely 
on the vertical center. The on time of the bottom waveform is about 86 percent, of the 
maximum voltage, a DMM measured about 86 percent of the maximum, and the 
average -voltage line appears to be about 86percent from the zero point at the bot- 
tom. These previous experiments prove that the average voltage from pulses of dc 
voltage is determined by the duty cycle (when the amplitude is held constant), and 
there is a direct radio between duty cycle and average voltage as measured by a very 
high -impedance dcV meter, such as a DMM. (B) When the previous pulses were 
passed through this simple low-pass filter, the dc voltages (measured by a DMM) 
were the same at both testpoints; the filter did not change the dcV component. 
Notice that these waveforms were not taken from a C3 or any other TV receiver. In- 
stead, they were used in an experiment showing how duty cycle affects average 
voltage. 
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average voltage of square waves is 
50 percent of the total amplitude, 
and the horizontal average -voltage 
line is located there. In the Figure 
4A bottom waveform, the on time 
is about 86 percent of each cycle, 
and the horizontal average -voltage 
line is located approximately at the 
86 percent amplitude point. In- 
cidentally, these average -voltage 
lines were added easily by the 
scope. 

If the Figure 4A amplitudes are 
100VPP, measuring the top 
waveform with a DMM should pro- 
duce about + 15V at both test - 
points. The center waveform 
should measure about + 50V, and 
the bottom waveform should 
measure about + 86V at both test - 
points relative to ground. The 
DMM and the principle allow ex- 
cellent accuracy, but the duty cycle 
is not known precisely. 

Although Figure 4 proves the 
basic principle is correct, the 
Figure 4B circuit cannot pass 
much current without excessive 
current drop across the R1 
resistor. Figure 5A solves the pro- 
blem by substituting a filter choke 
for resistor Rl. Remember that 
either a resistor or an inductance 
is necessary. If both are missing, 
the circuit no longer is a low-pass 
filter; instead, it is a capacitor - 
input peak -reading circuit. Supply- 
ing voltage and current to Cl with- 
out R1 or a choke charges Cl to 
the input voltage, regardless of the 
duty cycle. Therefore, if the filter 
choke develops shorted turns, the 
regulator's output dc voltage will 
be almost as high as the input sup- 
ply voltage, while the regulator 
will be ineffective. 

A non -synchronized regulator 
Figure 5 shows one method of 

designing a voltage regulator for a 
TV receiver. A comparator circuit 
compares the fixed reference 
voltage against a sample of the 
regulator output voltage. Any 
voltage difference between the 
reference and the output sample 
voltages causes the duty -cycle cir- 
cuit to vary the duty cycle. A lower 
output voltage calls for the relay to 
apply source voltage to the low- 
pass filter choke for longer periods 
of time during each operating cy- 
cle. Conversely, an excessive out- 

put voltage forces the circuit to 
reduce the duty cycle time. 

Although the Figure 5 circuit 
could produce adequate voltage 
regulation, it has several limita- 
tions. Relays are limited (usually) 
to operation cycles of only several 
hundred cycles because of their 
considerable inertia. Therefore, 
regulation could not follow nor 
correct rapid variations of load 

voltage. Relays often have a short 
contact life when breaking power 
of this magnitude, and the clicking 
noises can be heard unless each 
relay is placed in a soundproof 
compartment. 

Synchronized regulator 
with horiz drive 

Figure 6A block diagram shows 
how NAP has solved the problems 
with the Figure 5 regulator. A 
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locked -to -station -sync horizontal 
oscillator supplies drive to the 
variable -duty -cycle circuit which 
(through T400) turns on Q410 
switch transistor at the desired 
times (once during each horizontal 
cycle). The Q410 collector has the 
+ 317V line -rectified and doubled 
supply that is passed to T402 low- 
pass -filter choke when Q410 is 
biased into conduction. From T402 
choke, the pulses of dc power go to 
C422B, the low -pass -filter 
capacitance, which is the source of 
+ 130V regulated. R426 brings a 
sample of the + 130V regulated 
supply for comparison against the 
6.8V reference voltage from Z400 
zener diode. 

T402 (the inductance of the low- 
pass filter) has two additional 
windings. One supplies base/emit- 
ter drive for Q452 horizontal - 
output transistor. Output of the 
other winding is rectified and 
filtered before becoming the B + 
for one sound IC. 

Figure 6B shows some of the 
previous circuits, but adds the 
pulse -width wiring. Horizontal- 
rate sawteeth from the IC500 
horizontal oscillator are amplified 
by Q400, producing positive -going 
sawteeth at the Q400 collector. 
Q404 is used as a variable - 
resistance collector resistance for 
Q400, according to the voltage be- 
tween the Q404 emitter (which 

Figure 5 A description of how various du- 
ty cycles changed the average dc 
voltage and the filtered voltage was 
given in Figure 4. However, the low-pass 
filter shown cannot supply much current 
without excessive voltage drop in the 
resistor. (A) This schematic shows how a 
filter choke can be substituted for the 
resistor of a low-pass filter when higher 
currents are needed. Voltage at the filter 
capacitor varies directly with the duty 
cycle. (B) A relay and a duty -cycle ad- 
justing circuit could function as a pulse - 
width regulator. However, as explained 
in the text, it has several drawbacks. 

Figure 6 The NAP C3 has this regulator, 
shown in simplified block diagrams. (A) 
All major elements were shown here. 
Notice that the low-pass filter choke 
T402 has a second isolated winding for 
driving the horizontal -output transistor. 
A third winding (not shown) has a rec- 
tifier and filter to produce +20V for the 
sound -output IC. (B) Some details of the 
varying pulse -width circuit are shown 
here, and explained in the text. 
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goes to +6.8V through 33012) 
and its base, which receives a sam- 
ple of the + 130V regulated 
voltage through R426 control. The 
amplitude of the Q400 collector 
sawteeth varies according to the 
controlled Q404 C/E resistance, 
and the varying sawteeth 
amplitude at Q402 base deter- 
mines when (during each cycle) 
Q402 driver transistor produces a 
leading edge of each near -square 
wave at its collector. T400 passes 
the near -square waves that deter- 
mine the beginning and ending of 
Q410 -switch emitter current. 

Doubler, regulator and 
shut -down 

The combined doubler, regulator 
and safety shut -down circuits are 
shown in the large Figure 7 
schematic. All explanations are 
placed with this schematic so the 
schematic and the comments can 
be viewed at the same place. 

Voltage -doubler operation 
Rectifiers can be analyzed by 

charts that show electron flow and 
the resulting voltages during 
several stages of the ac cycle. 
There is an easier method, par- 
ticularly for doubler circuits. In 
Figure 8, think of the C1/D1 stage 
as a video dc restorer. Usually 
video dc restorers are used to 
maintain the sync tips (or the 
blanking level in sophisticated 
designs) at a specific voltage as the 
video level changes. In this rec- 
tifier circuit, diode D1 conducts at 
the tip of the negative peak, thus 
shifting the zero -voltage point 
from the vertical center of the 
waveform to the negative tip. 
Therefore, the entire sinewave is 
positive and passes easily through 
D2. Refer to Figure 8 for the re- 
mainder of the explanation of a 
voltage doubler that does not dou- 
ble the frequency of its ripple. 

Location of Q452 horizontal - 
output transistor and Q410 
regulator switch transistor is 
shown in the Figure 9 photograph. 

Horizontal -oscillator operation 
IC500 contains the solid-state 

devices for sync processing, 
horizontal oscillation, vertical 
oscillation and vertical drive 
(Figure 10). 

Q506 is called a horizontal - 
centering transistor. It could be 
replaced with a resistor except it 
also functions as an easy -on 
switch. During start-up, IC500 
cannot handle a large horizontal - 
centering current into pin 14 
without possible damage. When 
power first is applied to the 
receiver, approximately + 10V 
from the start-up circuit is applied 

to pin 16 of IC500 and to the Q506 
base. The + 12V supply is not 
operating yet, because it is produc- 
ed by rectification of horizontal - 
sweep power. The Q506 emitter, 
therefore, is zero while the base 
has a positive voltage. To the PNP 
transistor, this is reverse bias, so 
Q506 has no collector current and 
IC500 pin 14 has no inrush of cur- 
rent. After the horizontal os - 
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cillator and the remainder of the 
horizontal -sweep system begins to 
operate, the + 12V supply applies a 
higher positive to the Q506 emitter 
than is present at the base (from 
the start-up + 10V voltage). Now 
Q506 has saturation forward bias 
that applies the + 12V emitter 
voltage to the collector, R570 and 
IC500 pin 14. Therefore, pin 14 has 
been protected against any cur- 
rent during start-up. 

The Figure 11 photograph shows 
several horizontal -sweep com- 
ponents on the circuit board. 

IF circuits 
C3 -chassis IF circuits begin with 

a 47.25MHz adjacent -sound trap 
(Figure 12). One IF -amplifier tran- 
sistor (Q130) amplifies the IF 
signal before it is applied to a SAW 
filter that supplies tuned IF 
signals to amplifiers inside IC100. 
The surface -acoustic -wave (SAW) 
filter is a piece of piezoelectric 
material with the input and output 
transducer electrodes plated to it. 
Lengths and shapes of these elec- 

trodes determine the range of fre- 
quencies that will pass through. 
Thus, the bandpass curve is deter- 
mined during manufacturing of 
this component; no adjustments 
are possible in the field. One SAW 
filter replaces two or three tuned 
IF transformers. 

A synchronous video detector is 
supplied, rather than the usual 
diode detector. Diode detectors 
have several disadvantages in- 
cluding non -linearity to low-level 
signals (thus sometimes requiring 
considerable amplification before 
the detector), beat interference 
when the diode is operated on a 
non-linear portion of its curve, and 
the ability to detect any signal ap- 
plied to it, such as noise or adja- 
cent sound or video. 

Synchronous detectors are 
called synchronous because detec- 
tion occurs only with signals that 
are in phase with the IF signal. 
Thus, adjacent -channel video and 
sound signals are eliminated, 
along with most noise since it 
seldom would be in phase with the 

carrier. Because the synchronous 
detector has gain (usually it is 
made from a bridge of four tran- 
sistors), fewer IF stages are 
necessary. Also, beat interference 
is not a problem, and weak signals 
can be detected without distortion. 

IC100 also contains a white -spot 
inverter and a noise inverter. 
Noise pulses have the same polari- 
ty as horizontal sync, so their ef- 
fects can be minimized by invert- 
ing the noise pulses and feeding 
them back into the video, where 
they cancel. White -spot noise has 
the opposite polarity, so it does not 
affect the sync or the stability of 
locking. Its visual effects are 
minimized by inverting the spots 
and feeding them back into the 
video where they nearly cancel. 

Sound circuits 
Sound IF is brought through a 

4.5MHz ceramic transformer in 
some versions, or through a 
tunable coil in others. IC200 per- 
forms sound IF amplification and 
FM detection, while gain and 

Figure 7 This complete schematic shows all components of the regulator plus those of the voltage doubler (described in detail 
later) and the shut -down protection circuits. First, locate the four resistors that supply the start-up voltages. R406 and R408 are 
27K resistors (shown just below the voltage doubler) that supply about + 10V to IC500 pin 16 during start-up to activate the 
horizontal oscillator. R410 and R412 also are 27K resistors (near 0402 horizontal driver) supply the 0402 collector with about 
+60V at all times. 0402 drives the base of 0410 which acts as an on/off switch (shorting between its collector and emitter) to 
bring pulses of the + 317V supply to T402. These pulses are integrated by T402 and C422B so wider pulses of voltage produce a 
higher + 130V regulated supply and narrower pulses reduce the + 130V supply voltage. Actions of the pulse -width -variation cir- 
cuits with 0400 and 0404 are explained in the text. Notice that the horizontal signal begins at IC500 pin 11, goes to the 0400 
base, exits 0400 at the collector (where the amplitude of the sawtooth is varied by the 0404 collector resistance according to the 
needs), goes to the 0402 base, appears at primary and secondary of driver transformer T400, drives the base of Q410, while the 
emitter current and voltage variations produce an 8VPP drive signal from one T402 secondary for the base of Q452, the 
horizontal -output transistor. Of course, the 0452 collector has the usual high -amplitude pulses. Shut -down operation Latch tran- 
sistors 0406 and 0408 are connected with both bases connected to the other transistor's collectors. Of course, this makes them 
susceptible to positive -feedback oscillation, when properly triggered. Normally, 0406 has zero bias and 0408 has a small bias. 
Pulses from the T452 flyback are rectified by D456, filtered by C458, the dc voltage divided by R455 and R453 so 0412 has a small 
reverse bias (note that Q412 is a PNP type). The base bias is clamped by zener diode Z402 so it is stable. When the pulse 
amplitude rises to a dangerous level, the 0412 emitter becomes more positive, thus increasing the forward bias and producing 
collector voltage and current that becomes positive forward bias for 0408. Promptly, 0408 begins to draw current that forces the 
0406 base less positive (since it is also PNP, this is increased forward bias) and 0406 begins to draw current that brings some of 
the 6.8V supply voltage to the 0406 collector and to the base of 0408 (NPN) where it is increased forward bias. Conduction of 
each transistor increases the conduction of the other in a regenerative action that ends when both are saturated, with both C/E 
junctions virtually short circuits. The saturated transistors now forward bias diode 0404 and ground the 0400 base dc and 
horizontal signal, so the Q400 collector has no signal. Also, the 6.8V regulated supply is grounded through R436, 0406 E/C junc- 
tion, Q408 B/E junction and R444 (1Q). Therefore, the pulse -width variation circuit has no horizontal drive signal and little B+ 
supply, and the entire horizontal sweep system ceases all operations. When the ac line power is turned off and certain 
capacitors discharge, the shut -down circuit is reset and ready for the next turn -on. If the cause of ove-"oltage now is gone, the 
receiver will operate when switched on. If the defect remains, the receiver next time immediately goeb ir.+rn turn -on to start-up 
and to shutdown, sometimes appearing not to achieve start-up. Your tests must determine which condition is occurring. The 
shut -down circuit also protects against excessive current of the + 130V regulated supply. The back EMF of an inductance is in 
direct proportion to the amount of current being drawn when the circuit is opened. This makes it possible for 0410 and L406 to 
trigger the shut-donw circuit. When the + 130V current is normal, the back EMF from T402 (when current is zero) is rectified by 
D410 and passed through L406 to the 0408 emitter. This voltage is only about - 0.2V so it is not sufficient for 0408 conduction. 
However, an increased current raises the negative voltage at the 0408 emitter, forward biasing 0408 sufficiently to trigger the 
regenerative actions that eliminate the horizontal -sweep via shutdown. Operation of the line -rectified voltage doubler circuit is 
explained in the next figure. 

August 1984 Electronic Servicing & Technology 43 



RECTIFIER PARALLELS LOAD 

IN THIS STAGE (SHUNT TYPE) 

OUTPUT HAS ONE -PEAK DC 

VOLTAGE WITH 100 RIPPLE 

120 V AC 'N I 

T 

Rl 
CI \ 

RECTIFIER IN SERIES WITH LOAD 

IN THIS STAGE ¡SERIES TYPE) 

HAS PEAK -TO -PEAK DC VOLTAGE AND 

LOW RIPPLE AT INPUT FREQUENCY 

D2 

T 
W2 

T 

-169 V 

C2 
i 

W3 

T 

+339 V 

-1 

VOLTAGE DOUBLER POWER SUPPLY 

LOAD 

Figure 8 The C3 line -voltage -rectified voltage doubler is made up of two sections: a shunt rectifier; and a series rectifier, as 
shown on the schematic. A shunt rectifier does not merely pass the sinewave's tips and reject the remainder of each sinewave, 
as series rectifiers do. This can be made clear by examining actual waveforms with zero -voltage horizontal lines added by the 
scope. Waveform W1 is the input 120V 60Hz line voltage. The horizontal line through the center proves no dc voltage is present. 
The next waveform is 120Vac between R1 and Cl. It is identical to W1 except for slight distortions from diode actions. And 
waveform W2 would be identical to W1 if diode D1 were removed. Coupling capacitor Cl (it is not a filter capacitor) separates 
any rectifier dc voltage from the line voltage while it passes the necessary large 60Hz current with almost zero voltage drop. D1 

conducts only at the tip of the negative peak (notice the anode is grounded). This grounds each negative tip through the conduc- 
ting diode. Therefore, as shown by waveform W2, the negative tip is the zero -voltage point of the waveform, and the remainder of 
the waveform is positive. 

At the D1 cathode, the waveform is a sinewave (ignore the flat tip for now) and the entire waveform is positive with zero at the 
bottom tips. What is the peak -to -peak voltage of the waveform? It is 2.828 times 120V or 339.36VPP. What dc voltage will be 
displayed by a DMM? It is 1.414 times 120V or + 169.68V. The dc sinewave is symmetrical, so the average voltage (the kind a 
DMM measures) is a line 50 percent between positive and negative peaks. And half of 339.36V is 169.68V. When the doubler has 
no load at its output, the two dc voltages are almost exactly + 169V and + 339V less only the diode voltage drops when the input 
is 120Vac. Real line voltage varies so much that it is impossible to obtain higher accuracy. 

From the information presented until now, it might seem the shunt rectifier produces + 169V and the series rectifier also pro- 
duces + 169V making a total of + 338V (in round numbers). This is not quite correct. The D2/C2 combination is a series peak - 
reading rectifier circuit that will rectify the positive peak of an input signal and produce a dc voltage equal to the peak voltage. 
Remember that the + 169.68V at the anode of D2 is a sinewave (not a steady dc voltage) having an amplitude of 339.36VPP. With 
its negative peaks shorted to ground, the whole sinewave is a positive peak. Therefore, D2 will rectify the whole waveform pro- 
ducing a dc voltagb equal to + 339.36V (less certain losses related later). So, it is a voltage doubler. 

power are supplied by IC202 that 
drives the speaker. Notice that 
IC200 is powered from + 12V sup- 
ply, and IC202 obtains power from 
the + 20V supply (produced by rec- 
tification of the T400 drive signal). 

Figure 9 The large heat sink at the 
horizontal end of the chassis has two 
power transistors, Q452 the horizontal - 
output transistor at the left and Q410 the 
regulator switching transistor at the 
right in the photograph. 
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Figure 10 10500 has the sync separator, 
horizontal oscillator, vertical oscillator 
and other stages including the horizon- 
tal phase detector. Q506 is included to 
delay application of voltage to 10500 pin 
14 until the horizontal -power -rectified 
supplies reach their operating voltages. 

Video and chroma processing 
All major video and chroma pro- 

cessing is performed by IC300 
(Figure 13). Composite video 
passes through a sound trap and 
then is split into two paths. One 
path is through a chroma trap, a 
video amplifier and a delay circuit 
to the luminance channel in IC300. 
The second path is through a 
chroma peaker to IC300. Inside 
IC300, the chroma is demodulated 
and then matrixed with the video 
to form red, blue and green signals 
that are amplified by power tran- 
sistors before reaching the picture 
tube cathodes. 

Adjustments of the picture con- 
trol, acting through Q300, deter- 
mine gain of the contrast amplifier 
inside IC300. Beam -current 
limiter Q302, also acting through 
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Q300, provides some contrast 
tracking with beam limiting. 

CRT -socket board 
On the CRT -socket circuit board 

are the three RGB power tran - 

Figure 11 Arrows point out several im- 
portant components on the NAP C3 
chassis. At the top left is the flyback, 
and filter C422 is to the right. First along 
the left in the photograph is Q452, the 
horizontal -output transistor on the heat 
sink. Next, is Q410 the regulator switch- 
ing transistor, also on the heat sink. 
1400 driver transformer is near the cor- 
ner, while T402 is the large transformer 
near the flyback. 

RCRs new 
VCR Parts Package. 
RCA's newest Parts Package holds the 25 
fastest -moving VCR parts you'll need for 
servicing RCA and other brands of VCRs. 

And it's priced to save you money. 
The whole package sells for less than the 
total cost of the individual parts. You get all 
25 mechanical and electrical parts with one 
convenient order. 

For full information, see your RCA 
Parts Distributor. Also ask him for the RCA 
VCR Parts Cross Reference (Form 1F6627) 
and VCR Tool Catalog (Form 1F6857). 

RCilDistributor and 
Special Products Division 

iF7273 

sistors and their controls, a focus 
control, and a black -level bias cir- 
cuit (Figure 14). This black -level 
bias circuit places about + 2.5V at 
the low end of the drive controls to 
match the nominal + 2.5V placed 

at the high end of the drive con- 
trols. Therefore, adjustments of 
the drive controls can vary the 
amplitude of ac signals without af- 
fecting any of the dc voltages 
(which could change screen color). 
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Figure 12 A SAW filter replaces almost all tuned circuits in the C3 IF system. Notice 
the synchronous detector and the twin noise inverters. 
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Figure 13 This is a simplified schematic of the video and chroma stages. Most func- 
tions are performed by IC300. 

1C300 
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R612 RED DRIVE 

Q600 RED 

Q602 GREEN 
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R640 BLUE DRIVE 2200 
+24 V 

R642 RED CUTOFF R614 RED 
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10K +2.5V 

1 
R65 181( 

4700 
470 p; 

í19V 

R658 1500 

Q606 

BLACK 

LEVEL 
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NOTE: These three stages 

are identical except foe the 

identification numbers. 

300 n 

120f?. 

R622 6800 D TO RED CATHODE 

R638 1500 O TO GREEN CATHODE 

8552 1500 0 TO BLUE CATHODE 

OUTPUT 

R618 RED 15K 

R634 GREEN 

R648 BLUE 

R620 RED 

R636 GREEN 

R650 BLUE 

+185 V 

TO 

CRT 

CATHODE 

COLOR 
OUTPUT 

AMPLIFIERS 

Figure 14 One of the color -output power amplifier stages (which, each, drive a 

picture -tube cathode) is shown here with component identification numbers for all 
three stages. The black -level bias circuit maintains at the low end of the drive con- 
trols the same dc voltage found at the top ends. This prevents shifts of brightness 
when adjustments are made. 

Vertical deflection 
As mentioned before, the ver- 

tical oscillator is inside IC500, and 
IC502 is the vertical output device. 
There is no vertical -linearity con- 
trol. Instead, feedback from the 
yoke current is amplified by Q504 
and sent to IC500 pin 3. 

Troubleshooting sequence 
The following tests are recom- 

mended when troubleshooting a 
dead C3 chassis: 

Measure dc voltage at output of 
the voltage doubler. Zero volt- 
age indicates trouble in the volt- 
age doubler, perhaps an open 

F400 fuse or defective D400, 
D402, C402, C422A or 1.851 

R402. Normal voltage is + 310V 
to + 318V, although a good sup- 
ply without any load can pro- 
duce up to +336V. 
Check for + 7Vdc to + 10Vdc 
at IC500 pin 10. Without this 
start-up voltage, the horizontal 
cannot start operation. 
Check for about + 60V at the 
Q402 collector. This collector 
voltage is necessary for opera- 
tion of the + 130V regulator. 
The previous IC500 pin 10 volt- 
age and the Q402 collector volt- 
age are start-up voltages that 
are essential to production of 
the + 130V regulated supply, 
which in turn is necessary for 
horizontal deflection, and hori- 
zontal deflection is necessary 
for voltage to be produced 
in the various low -voltage power 
supplies (see Figures 2 and 7). 
If the two start-up voltages are 
present, check for 2VPP to 
6VPP at IC500 pin 11. This is 
the horizontal oscillator signal 
that is sent to the regulator 
circuit. 
Measure the dc voltage at Z400 
zener cathode. The regulator 
will not operate correctly with- 
out + 6.8V there. 
Check for + 130Vdc at the emit- 
ter of switched -mode regulator 
Q410, and at filter C422B. If 
not there, the regulator is dead; 
if there, the regulator is oper- 
ating. 
Check for an 8VPP drive signal 
at the base of Q452, the horizon- 
tal -output transistor. 
If the voltage doubler + 310V 

and the two start-up voltages are 
normal, but there is no horizontal 
drive at the Q452 horizontal tran- 
sistor base, the chassis probably is 
in shut -down. A tic -tic might or 
might not be heard from the 
horizontal system, depending on 
the reason for the shutdown. 
Flashing horizontal lines also 
might be seen on the screen. 

Defeating the shut -down circuit 
for testing can be done safely, if 
the following procedure is used. 
Improper methods might cause 
severe damage to the receiver. 

First, apply a low ac input 
voltage, perhaps 60V RMS. Next, 
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High quality. Low4 Prices. 

AWS DM -6500 

MODEL DM -6500 
AUTORANGING DMM 

Priced at only 

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

Autoranging 
Shock Resistant 
Continuity Buzzer 
Fuse Protection 
Safety Construction 

RANGES 
DC Volts: 
200m/2/20/200/ 1000V 
AC Volts: 
2/20/200/600V 
AC/DC Current 
200 mA/10A 
Resistance: 
200/2k/20k/200k/2000k2 

remove R436 (see Figure 7) to 
defeat the latching circuitry. 
Finally, jumper R406 to provide 
sufficient start-up voltage with the 
low line voltage. About 12kV of 
high voltage should be produced in 
a normal receiver. Scope the 
IC500 pin -11 waveform; it should 
be a 7VPP sawtooth. Also, the 
horizontal -output transistor collec- 
tor should show an undistorted 
pulse of about 500VPP. Distortion 
or extra pulses between the proper 
pulses indicate defects in the in- 
tegrated flyback. 

Initial field reports indicate few 
failures of the integrated flyback, 
but a short or excessive current on 
one of the scan -rectified supplies 
will distort the collector 
waveform. Check for shorted rec- 
tifiers or supply shorts when extra 
lower -amplitude pulses appear 
about midway of the usual pulses 
at the output collector. 

A dead receiver can be caused by 
defects in Q400, Q402, Q404 or 
Q410 that eliminate drive to the 
horizontal -output transistor. If 
Q410 switch resistor is found with 

, i \ 

MODEL DM -6590 
ELECTRO -PROBE`` DMM 

Lowest price available! 

$63 
Including case 

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

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

RANGES 
AC/DC Volts: Resistance: 
2/20/200/500V 2k/20k/200k/2000k0 

For more information on the DM -6500 and 
DM -690 see your local distributor or con- 
tact A.W. Sperry Instruments Inc., P.O. 
Box 9300, Smithtown, N.Y. 11787. Phone: 
800-645-5398 Toll -Free (N.Y., Hawaii, Alaska 
call collect 516-231-7050). 

Circle (18) on Reply Card 

< < 

Figure 15 All components of the picture - 
tube -socket circuit board are shown in 
this photograph. Two sets of adjustment 
controls and the focus control are in- 
cluded along with the three color - 
amplifier transistors. 

a collector -to -emitter short, 
always test all resistors in the B+ 
adjusting circuit (R424, R426, 
R428 and R432 in Figure 7). If one 
of these resistors has been 

overheated so the resistance has 
changed, it can cause intermittent 
shutdown later unless it is re- 
placed now. 

Shutdown, intermittent or 
otherwise, can be triggered by a 
defect in either latch transistor 
(Q406 or Q408) or in overvoltage- 
sensing transistor Q412. Of 
course, symptoms of no sound and 
no raster can be caused by more 
common failures, such as a defec- 
tive IC500 oscillator IC or Q452 
horizontal -output transistor. 

Width or pincushion problems 
can originate in Q500 or Q502 and 
their associated circuitry. Also, 
don't overlook the possibility of a 
defective diode D464 or D466. 
Loss of - 27V from diode D652 can 
narrow the width. 

Loss of picture and sound, or a 
snowy picture, can be produced by 
a defective SAW filter in the IF 
circuit. A number of strange symp- 
toms have been caused by 
soldering -flux residue on the cir- 
cuit board. These symptoms in- 
clude loss of height, loss of vertical 
locking, color problems, static in 
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Symptoms and cures compiled from field reports 
of recurring troubles 

CHASSIS-Quasar with FA panel 
PHOTOFACT-1476-1, 1460-1 and others 

C6 

0.01 

CHANGE TO 560K 

TO VERT HOLD 

112 6BL8 

V3A VERT OSC 

R33 

470KO 

FA PANEL 

SYMPTOM-Vertical-hold control at end of rotation for 
locking 
CURE-Check R33, and if it is 470K, replace with 560K 
1W resistor 

CHASSIS-Quasar with FA deflection panel 
PHOTOFACT-1476.1 and 1460-1 

+300 V 

R17 

R15 
68KSt 

82Kó2 
+ C7 

jeI50µF 

OPEN 

Q2 

SYNC SEP 

R16 

15K9 FA PANEL 

SYMPTOM-Poor locking, or soft vertical locking with 
loss of color 
CURE-Test capacitor C7, and replace it if open 

3 

CHASSIS-Quasar with ZA power panel 5 

PHOTOFACT -1476-1 

25 VAC -re---0"" 

A809 
LEAKY 100µF'. 

+20V 

D802 

R811 

R808 

2200 

39KO 

-35V 
SUPPLY 

-32V TO 

FA PIN 13 

SYMPTOM-Insufficient height or faint bar moving up- 
ward in picture 
CURE-Check diode D802, and replace if it is leaky 

i CHASSIS-Quasar with FA panel 
PHOTOFACT-1475.1 and 1460-1 

112 6BL8 

V3A VERT OSC 
REPLACE 

C13 R25 

0.039 1000 

R27 

1.2M12 

6CW5 

V4 VERT OUTPUT 

FA PANEL 

SYMPTOM-Vertical linearity stretched at top and com- 
pressed at bottom 
CURE-Replace 013 with good -quality 0.039µF 

2 

CHASSIS-Quasar with ZA power panel 4 

PHOTOFACT-1476.1 

Q800 
+20.4 

II 
REG / - - - +20 V 

SUPPLY 

ZA PANEL 

R4 

/OPEN f 
R6 

Cl 

flOILF 

SYMPTOM-Erratic rolling and soft vertical locking 
CURE-Test capacitor Cl, and replace it if open or 
reduced capacitance 

CHASSIS-Quasar with 4 -section on -off switch 6 

PHOTOFACT- 1476-1 

120 VAC 

0-0- TO DOUBLER 

T800 

5012 10W 
ERRATIC 

0-11.TO LV 

DIODES 

SYMPTOM - Height decreases and rolls erratically, then 
becomes normal 
CURE-Check switch across R815, and replace it if con- 
tinuity is erratic 
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the sound and loss of video. It is 
advisable to remove the flux 
residue by mixing a solution with 
30 percent water and 70 percent 
isopropyl and applying it with a 
stiff -bristled brush. It is important 
to dilute the alcohol because an un- 
diluted solution will leave its own 
gooey residue on the board. 

A dark or blacked -out picture 
will result from a defective Q606 
black -level -bias transistor (located 
on the picture -tube -socket board) 
that removes the + 2.5V at the 
drive controls. One of the two 
sound IC's should be the first 
suspect when the sound is 
distorted, weak or missing. An 
open or nearly open C220 (that 
couples the audio to the speaker) 
can produce weak sound or loss of 
bass frequencies. Remember that 
the + 20V for the IC202 output IC 
is rectified from a winding of 
T402, the regulator transformer. 

IC300 handles both video and 
chroma; therefore, it can produce 
either color or video problems. A 
defective Q300 picture amplifier 
can reduce the contrast or prevent 
control of contrast. Open or shorts 
in the three RGB color -output 
transistors can produce a 
multitude of symptoms, including 
an all red, blue or green screen of 
extreme brightness or missing red, 
blue or green from the picture. A 
bad C511 can cause non-linear ver- 
tical deflection. 

When making resistance and 
voltage tests on the C3 -chassis cir- 
cuitry, remember that the picture - 
tube aquadag is not grounded (as 
done in the past). Instead it is con- 
nected to the + 22V supply. 
Convenient grounds for test equip- 
ment are the large heatsinks of the 
vertical -output and horizontal - 
output transistors. 

Also, NAP C3 is a hot chassis 
type requiring operation from a 
120Vac isolation transformer dur- 
ing testing to prevent damage and 
electric shocks. Warning: input 
filter capacitor C402 discharges 
very slowly (when power is switch- 
ed off) through the degaussing 
thermistor and the degaussing 
coil. You must use care when 
handling the wiring and the circuit 
board because the capacitor can 
give a painful shock if your hands 
complete the circuit. 

MODULAR PROBES 
FOR SALE 
For All Oscillo3copes 

To 300MHz 

X1 to X100 
Attenuation 

INSTAN 
REPAIR 
Probe tip, Head, 6NC 
and Cable all screw 
into place easily anc 
quickly. 

TEST 
PROBES, INC. 

Your Probe 

TP' 

COMPARE PRICE - COMPARE PERFORMANCE 

Medal Attenuation Bandwidth Price 

N1 -23W X1 -X10 Switchable 
X1-10MHz 

X10-250MHz 
$69.00 

M'2<10 X10 250MHz 59.00 
M-2<10AP X10 with Readout 250MHz 65.00 
M-5{100 X100 250MHz 89.00 
M-5<10HF X10 300MHz 75.00 
M12<1 X1 30MHz 36.00 

Specialists Colin(' U3 Sales & Sticking Source P. C. Box 2113, La Jolla, CA 92038 (619) 459-4197 

Circle (19) on Reply Card 

precious 
Life 

Life is a precious gift. 
Most people never 

realize the value of life until 
faced with death. For 
children with cancer or 
other rare childhood 
diseases, this lesson comes 
early - too early. Before 
they ever learn to live, 
some must learn to die. 

St. Jude Hospital is offer- 
ing hope through research. 
You can help this life-saving 
work continue by sending 
your tax-deductible gift to 
St. Jude, 505 N. Parkway, 
Memphis, TN 38105. 

Give the gift of life. 

Danny Thomas, Founder 

SE JUDE CHILDREN'S RESEARCH HOSPITAL 
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The TVRO 
Wavegu ¡de 

and LNA 

By Martin Clifford- 
Consultant, Technical 

KLM Electronics 

Despite its impressive size and 
appearance, an installed TVRO 
dish is nothing more than a micro- 
wave signal energy collector and 
reflector. It concentrates the 
signal, along with some electrical 
noise, onto the opening of a short 
section of waveguide. This wave - 
guide, having either a rectangular 
or round shape, is known as the 
feed because it feeds or delivers the 
satellite signals to an antenna 
probe at its far end. Sometimes the 
word feed is used simply to indicate 
the entrance to the waveguide. 
The front end of the waveguide 
may be equipped with a series of 
concentric rings whose purpose is 
to help gather as much of the 

signal as possible, concentrating it 
at the feed opening. 

Waveguide characteristics 
A waveguide belongs to the 

family of transmission lines, such 
as coaxial cable or 2 -wire line (twin 
lead). Like these other lines, wave - 
guide is a passive device and suf- 
fers a certain signal loss, called in- 
sertion loss. For this reason, its 
length in a TVRO system is kept 
quite small. For microwave fre- 
quencies, however, waveguide is 
much more suitable than either 
twin lead or coaxial cable. Unlike 
these two other types of transmis- 
sion lines, the dielectric in wave - 
guide is air, which has reasonably 
low losses at microwave frequen- 
cies. 

Another reason for using wave - 
guide is the existence of a phenom- 
enon called the skin effect. This 
skin effect is the tendency of high 
frequency currents to move in a 
thin layer near the surface of a 
conductor rather than flowing 
through its entire volume. For this 
reason, having a solid waveguide 
would serve no useful purpose. 
The metallic shell of the waveguide 
not only confines the electromag- 
netic energy of the satellite 
signals, but also acts as a shield 
against external interference. In 
this sense, it works somewhat like 
the flexible metal shield braid of 
coaxial cable. 

Waveguide can be either rigid or 
flexible. It can be straight, curved 
or twisted. Its only function is to 
conduct the concentrated micro- 
wave signal at its entrance to the 
antenna positioned at its other 
end. The feed and its antenna 
probe are considered as part of the 
dish structure, and so the dish is 
sometimes referred to as the 
antenna. 

Like coaxial cable or twin lead, 
waveguides have a certain value of 
impedance. Because signal energy 
exists at the opening end of the 
waveguide and it is exposed to the 
air, the impedance is known as its 
open air impedance. Sometimes 
impedance matching is obtained by 

Satellite dish is merely a device to col- 
lect low-level signal energy from the 
satellite over a large area'and concen- 
trate it at the antenna feed located at 
the dish's focal point. 
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flaring the open end of the wave - 
guide; an arrangement called a 
horn or horn antenna. The dish is 
called an antenna for the same 
reason. A flared section of wave - 
guide could be considered as a 
transformer, matching the impe- 
dance of the open air to the impe- 
dance of the waveguide. Wave - 
guide flares can be rectangular, or 
have a shape in the form of a 
pyramid or a cone. 

Waveguide is not simply a ran- 
domly selected piece of pipe. Its 
dimensions must be carefully 
chosen to be about a half wave- 
length, with an upper and lower 
limit to the frequencies which can 
be conducted. In this respect, 
waveguide is much more critical 
than either twin lead or coaxial 
cable. 

The antenna probe 
The antenna probe, positioned 

near the far end of the waveguide, 
like any other antenna, is a broadly 
tuned resonant circuit and the tun- 
ing is done by the physical size of 
this probe. The higher the frequen- 
cy, the shorter the length of the 
antenna. In the GHz region, as you 
might expect, antennas are ex- 
tremely short; in this case about 1 

inch. Although the antenna's small 
size may look insignificant, both its 
size and shape are important be- 
cause it must be capable of re- 
sponding to satellite signals as 
well as rejecting noise. 

Signals transmitted by satellites 
equipped with 24 transponders are 
either vertically or horizontally 
polarized. For a 24 -transponder 
satellite, 12 of the transponders 
are vertically polarized and 12 are 
horizontally polarized. All of the 
signals from the transponders of a 
satellite, regardless of polariza- 
tion, are delivered to the feed and 
from the feed to the antenna 
probe. Signal selection (or selec- 
tivity) begins at this probe. To pick 
up horizontally polarized signals, 
the probe would need to be in a 
horizontal position and for vertical 
signals in a vertical position. 

There are two ways of handling 
probe positioning: mechanical or 
electronic. One technique is to use 
a servomotor system; an arrange- 
ment that consists of two motors; 
one at the probe, the other in the 

home. When the shaft of the in - 
home servo is rotated, the shaft of 
the probe servo rotates an equiva- 
lent amount. Only the probe turns 
as the feed and the LNA remain 
fixed. The servo in the home has a 
marked plate to indicate the posi- 
tion of the antenna probe at any 
moment. The problem with the 
mechanical method is the possibili- 
ty of overshoot and the time delay 
in getting a correct antenna set- 
ting. 

Another method, now more 
widely used is the ferrite polarizer. 
This technique is based on the 
principle of Faraday rotation, 
which results when an axial 
magnetic field is applied to a wave - 
guide containing ferrite material. 
The ferrite method is used with 
circular waveguide. A coil of wire 
is wound around some ferrite 
material and an electrical current 
is sent through the coil. The effect 
of the magnetic field around the 
coil is to change the polarization of 
the received signal. The wave - 
guide output is oriented at 45°. 
Applying a positive current to the 
coil produces one polarization 
while a negative current produces 
an opposite polarization. The drive 
current is less than 100mA for 45° 
rotation. Unlike mechanical rota- 
tion, the ferrite method is fast and 
positive. 

Still another method is to use a 
switch. In this case, two probes are 
used, mounted permanently at 
right angles to each other. The 
switch consists of a pair of semi- 
conductor diodes, made to conduct 
or not conduct through the use of 
suitable biasing voltages. The 
problem with this arrangement is 
that the mounting of the two 
antenna probes is quite critical. 

The electromagnetic field in 
which the antenna probe is posi- 
tioned induces a voltage in that 
probe. It is this voltage, the signal 
voltage, which must now be de- 
livered to the input of the follow- 
ing component, the low -noise 
amplifier (LNA). The ground ter- 
minal of the LNA is connected to 
the metal shell of the waveguide; 
the hot terminal of the LNA input 
is connected to the antenna probe. 
This is similar to the usual 2 - 
terminal input arrangement for 
any other component. 

New from 
B&K-PRECISION 
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0.7% DC accuracy 
500 hour battery life 

Continuity test beeper 
Diode check 
Transient and overload protected 
High energy fuse 
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Many satellite dishes are constructed in sections and assembled at the site. 

The noise problem 
All TVRO systems have one fun- 

damental problem: to achieve the 
best possible signal-to-noise ratio. 
Because the TVRO signal is so 
small, noise must be minimized. 

The noise can be thermal, caused 
by molecular agitation in the 
earth, or structures, because of the 
heat of the sun. Electrical noise 
can also come from other signal 
sources such as telephone micro- 

wave transmissions, or it can be 
generated directly in the LNA. 
The amount of electrical noise pro- 
duced by an LNA is measured in 
Kelvins. The higher this figure, the 
greater the noise level. Most 
LNAs used in a TVRO system 
have a specification level of 120 
Kelvins. Temperature in a TVRO 
system is measured in Kelvins, not 
degrees Kelvin (although that 
designation is used quite often), 
and begins at absolute zero, the 
temperature at which all molecular 
motion stops. Zero Kelvins is 
equivalent to - 273° Celsius (cen- 
tigrade). 

The LNA generally uses two 
types of transistors: a GaAsFET, 
referred to as a gasfet, while the 
other is bipolar. The gasfet is com- 
posed of gallium (Ga), and arsenic 
(As), while fet is an abbreviation 
for field effect transistor. Gallium 
arsenide is the doping substance 
giving the almost 100 percent pure 
silicon of the transistor certain 
desired characteristics. The gasfet 

X-11 
ANTENNA 

MOTORIZED 
POLAR-TRAK 
MOUNT 

MOTORIZED SYSTEM OPTIONS 

MEMORY-TRAK 

CONTROL 
CONSOLE 

BUTTONHOOK 
FEED 

POLARITY 
ROTATOR 

RECEIVER MODULATOR 

- SKY EYE IV 

SKY EYE V 
POLAR-TRAK 
CONTROL 

SPLASHPLATE 
FEED 

ELECTRONIC 
POLARIZER 

CABLE 
PACKAGE SKY EYE VI 

CONSOLE 

FEED OPTIONS 
120' LNA 
100' LNA 
85' LNA 

MANUAL 
X-11 POLAR-TRAk ---r -- 

ANTENNA MOUNT 

MANUAL SYSTEM OPTIONS 

BUTTONHOOK 
FEED 

SPLASHPLATE 
FEED 

NIELECTRONIC 

POLARIZER 

POLARITY 
ROTATOR 

FEED OPTIONS 
120' LNA 
100' LNA 
85' LNA 

RECEIVER MODULATOR 

POLA-TROL SKY EYE IV 
CONSOLE - SKY EYE V 

CABLE 
SKY EYE VI PACKAGE 

Block diagram shows one manufacturer's satellite TVRO installation, including options. 
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behaves more like a tube than a 
transistor because it is a voltage, 
not a current amplifier. It has good 
linearity and its impedance is 
stable. 

There are several types of LNAs 
other than the usual one in the 
average TVRO. One is the un - 
cooled parametric, also known as 
an electronically cooled paramp or 
noncryogenically cooled preamp. 
This amplifier is desirable where 
the signal input level is low. The 
other preamp is the cryogenically 
cooled parametric. Expensive and 
requiring an external cooling sup- 
ply that will take the amplifier 
down to absolute zero (- 273°C), 
this is a complicated unit and 
demands constant attention. 
These amplifiers usually are used 
in industry or by the military. 

LNA specifications 
The LNA not only amplifies its 

input signal, but any electrical 
noise that accompanies that 
signal. And, like other electronic 

components, the LNA will also 
generate some electrical noise of 
its own. A comparison between the 
amount of noise and signal is writ- 
ten as G/T, known as the figure of 
merit. The noise produced by an 
LNA can be designated in Kelvins 
or dB. Typically, an LNA rated at 
120 Kelvins has a noise level of 
1.5dB. The lower the temperature 
rating, the lower the noise. Thus, 
an LNA at 110 Kelvins could have 
a noise level of 1.4dB. In this case, 
1.4dB indicates the amount of 
noise added by the LNA. 

Another LNA spec is its gain, 
expressed in dB, and for most 
TVRO LNAs is 50dB. This in- 
dicates that the output is 50dB 
greater than the input, a power 
ratio of 100,000: 1. The noise level 
doesn't affect gain, which is more 
dependent on frequency, and can 
vary as much as 5-6dB from one 
end of the signal range to the 
other. 

The noise factor (f) of an LNA is 
the ratio of the signal-to-noise at 

REPLACEMENT FOR 

ECC°/TRIPLERS/MULTIPLIERS 
(MIN. 50 PC. PER TYPE) 

TYPE NO, YOUR COST TYPE NO. YOUR COST TYPE NO. YOUR COST 

500A 7.85 530 10.85 537 11.73 
521 10.98 531 10.45 538 9.84 
522 9.50 532 12.40 539 9.84 
523 7.75 533 9.90 549 14.55 
526A 7.75 $34 10.48 550 10.05 
528 9.40 535 11.48 556 11.90 
529 8.90 536A 13.85 557 11.75 

564 11.55 

REPLACEMENT FOR ECG® TYPES 
TYPE NO. 

85 
102A 
123A 
123AP 

YOUR COST TYPE NO. YOUR COST 
FOUR for .99 125 SEVEN for .99 

THREE for .99 159AP FOUR for .99 
FIVE for .99 177 EIGHT for .99 
SIX for .99 199 FIVE for .99 

SUPER SPECIAL (MIN. 5 PC. EACH) 
TYPE NO. YOUR COST TYPE NO. YOUR COST TYPE NO. YOUR COST 

124 .85 165 2.25 375 .90 
128 .45 171 .65 506 .55 
129 .45 184 .45 500A 8.95 
130 .80 185 .45 523 9.95 
152 .40 238 2.25 526A 10.20 
153 .40 276 6.95 529 13.75 
154 .80 291 .95 712 1.25 

JAPANESE TYPES (MIN. 5 PC. EACH) 

2SC867A 2.75 HA1366W 1.85 STK0029 3.80 
2SC1114 3.25 HA1377A 2.90 STK0080 9.99 
2SC1308K.... 1.95 LA4102 1.25 TA7205AP .... 1.50 
AN2140 1.45 M51515BL.... 2.95 TA7208P 1.85 
AN239A 4.80 STK433 3.95 TA7222AP .... 1.95 
BÁ532 1.80 STK435 3.95 UPC1181H.... 1.25 
GH3F .89 STK437 6.25 UPC1182H.... 1.25 
HA1342A 2.30 STK439 6.50 UPC1185H.... 2.99 

COD ORDERS WELCOME ($25 MIN. ORDER) 
For Complete Component Catalog Call or Write 
DI(GITRON ELECTRONIC 

110 HILLSIDE AVENUE, SPRINGFIELD, N.J. 07081 
TOLL FREE: 800-528-4928 

In N.J.: 201.379.9016 
-ECG IS A TRADE MARK OF PHILIPS ECG. 

DIGITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECO. 

the input compared to the signal- 
to-noise at the output. It isn't the 
system noise figure but con- 
tributes to it. 

The LNA and the dish have an 
electronic relationship. The best 
arrangement from the viewpoint 
of signal strength is to have a dish 
that has as large an aperture as 
possible (i.e. large diameter), dish 
gain is dependent on its aperture, 
and an LNA having the lowest 
temperature rating. Both of these 
can be expensive approaches. A 
larger dish diameter can mean 
more costly mounting structure as 
well as a higher price for the wider 
diameter dish, while a low 
temperature LNA compared to the 
usual 120 Kelvin tape also means a 
higher cash outlay. A more prac- 
tical approach to determine exact 
site requirements is to use a por- 
table on -site TVRO system to 
determine if picture signal 
strength and quality are adequate 
using the dish/LNA combination 
chosen. OSUL, 

THE PLATT CIRCUIT BOARD CASE. 
IT WON'T GIVE YOU ANY STATIC. 

Platt introduces the ultimate static -free circuit board case.' 
Circuit boards can now be transported safely from job to 

job with protection from electrostatic discharge (ESD) as well 
as cushioned protection from shock and vibration. 

Platt's circuit board case is made of lightweight, handsome 
jet black,static free cotton duck and RCAS 1200 Pink Poly 
anti -static end shells. 

Inside, circuit boards are further protected from damage 
and degradation in a compact, static -free, cushioned environment. 

The adjustable separators make it possible to carry a 
number of circuit boards of varying sizes. 

So, if you're looking for a way to safely carry sensitive 
circuit boards, remember Platt's case won't give you any static. 

Write or call Michael Platt for 
complete information on our great 
new circuit board case and full 
line of tool cases. LUGGAGE 
PendinlProfessional cases for business and industry g.2301 

S. Prairie Ave., Chicago, III. 60616 
Toll free number: 1-800-222-1555 
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Troubleshooting 
Tips 

Green bar 
Sylvania D16, D18 or D19 chassis 
(Photofact 1325-2) 

The symptom is a green vertical shading bar about 
4 to 5 inches wide at the left edge of the TV 
screen. We have found and repaired many of these 
in the past few years. An open (or decreased - 
capacitance) C620 produces the green vertical bar. 
Scoping the output signal of either the X or Y 

cte --F-- 
001 

RI t i 

t 

demodulator shows a bump where the horizontal 
pulse should be, and the bump decays slowly into the 
color bars. C620 is a decoupling capacitor for the 
+ 18.8V supply, which comes from the + 20V supply, 
and this supply powers the chroma output, burst 
amplifier, color oscillator and both demodulators. 
Replace the old capacitor with a good -quality 25µF 
25V unit. 

Ralph Bedard 
Lachute, Quebec, Canada 

Receiver shuts itself off 
Zenith SN1323W4 
(Photofact 2071-2) 

When this color receiver was brought to the shop, 
the customer complained that the television would 
play normally for about 10 minutes and then the 
raster and sound would cease, as though switched 
off. Because the receiver had an automatic on/off 
timer control module, the timer was the first 
suspect. However, after the sound and picture 
stopped, the KX6401 relay still was energized. 
Therefore, the on/off timer was not malfunctioning. 

RX3361 # .. # 
1100 C3352 RX3360 I, 

4 714F 2740 
10% 

54 3Y RX3359 

I lmA 1! !, 1100 i 
C3351 

CR3353 1 

8X3330 
10M 

FALLSAFE 

Qx3351 SKI 
DOWN 

R15ñ62 CRX3355 

11 85V 

#63346 1103362 
01 T 620 

RX3353 
22 

R113358{ R13335 

1200 S 270 
SW 

The next suspect was the high -voltage shutdown 
circuit. All components checked normal until the 
paralleled resistors were disconnected for more ac- 
curate individual tests, then resistor RX3363 tested 
open. 

Replacement of RX3363 (and resoldering of the 
other resistors) restored normal operation. 

David E. Law 
Astoria, IL 

Coming in September: 
10 Dogs in TV repair Low power microwave What do you know 
Difficult -to-diagnose TV generators about components? 
problems can waste a The second installment Sam Wilson continues 
lot of time. Homer of an article that began his probe into 
Davidson presents 10 in the July issue interesting facts about 
case studies illustrating features discussions of components. 
various troubleshooting other types of solid - 
techniques. state microwave 

generators such as 
IMPATT, TRAPATT and 
BARITT devices. 

Plus our regularly 
featured departments.... 
Technology 
Troubleshooting Tips 
Profax 
Readers' Exchange 
Literature 
New Products 
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Photofact 

These Photofact folders for TV receivers and other RCA 
equipment have been released by Howard W. Sams & GG R2028T/029S 2261-3 
Co. since the last report in ES&T. Chassis KCS204BC, BK (1983) Prod.) 

Late Changes 2261-4 
Chassis KCS206A (1983 Prod.) 

JC PENNEY Late Changes 2261-4 
685-1045-00 2257-1 
685-2072-00 2258-1 SANYO 
681-6019-00 2260-3 M9810KA 2259-3 
685-4017-00 2261-1 
685-2505-00 2262-2 SEARS 

564.21050350 2258-2 
KMC 
1934G 2259-1 SONY 
1922G 2260-1 Chassis SCC-486C-A/498C-A 2258-2 

Chassis SCC-470H-A, I -A 2259-2 
MAGNAVOX Chassis SCC-486E-A 2261-2 
Chassis E31-38 2257-2 Chassis SCC-486H-A, I-A/498E-A 2263-1 

QUASAR WARDS 
Chassis ALDC103 2260-2 G G V 17673A/683A/693A 2263-2 

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

G.E., SYLVANIA, ZENITH, RCA,75% OFF LIST NEW -BOXED 
D 3A3 5 FOR $18.11 6LF6 5 FOR $36.88 

6JE6 5 FOR $36.88 6LB6 5 FOR $36.23 
3DJ3 5 FOR $20.05 6CJ3 5 FOR $16.89 

D 6GH8 5 FOR $14.30 6JS6 5 FOR $33.35 
6HA5 5 FOR $19.05 6BL8 5 FOR $14.09 

All Tubes Not Advertised, Write in at 75% Off List 
Sleeves Only. Singles 72% Off List 

HORIZONTAL OUTPUT TRANSISTORS REPLACEMENT TRIPLERS 
$2.25 ea. Min. 10, 2 yr. Warranty D 500A ..$11.95 529 ...$15.50 
RKS1172B RKS238 522 ...$11.95 539 ...$15.75 
RKS1308K RKS165 523/526A 5for$55.00 

TRANSISTORS & I.C: s...MIN. 10, CAN MIX 
T.V. Ws Pop. I.C. #'s STEREO X's 

2SC1114 ..$3.75 712 $1.50 DM133 $5.95 
MN8303...$3.95 713 $1.50 DA101 $5.75 
2SC1034 ..$5.95 3 714 $1.50 D HA1388 $5.25 
2SC867A ..$3.50 731 $1.50 HA1396 $5.50 
2SD871 ...$5.50 790 $1.50 HA1398 $4.95 
AN5210 ...$6.50 793 $1.95 UPC1181 $1.00 
AN5310 ...$3.95 819 $2.25 UPC1182 $1.00 
AN5320 ...$3.25 820 $2.25 UPC1185H ....$3.50 
AN5435 ...$2.95 848 $2.95 UPC1367 $3.25 
LM 1818 .. .$3.25 1175 $2.25 UPC1368 $3.95 

GENERAL 
Exact Rep. for SG613 5 for $35.00 
Voltage Regulator Plugs ea. $6.95 
3 Amp 1000 PIV Rectifiers 100 for $15.95 
2.5 Amps 1000 PIV Rectifiers 100 for $8.95 
MST005A/VHFIUHF-Tuning Module $29.00 
MST013RANHF/UHF-Tuning Module $29.00 
ZEN -9-103-04 Module $6.95 
Sy1-02-39198-1.2 Module $11.95 

Quantity Prices Available 
Letters of credit and all checks placed on deposit with Bank of Hallendale, 
FL. VISA & Master Charge accepted. Min. order $75. FOB Dania, FL. 
Catalog $3, refundable upon order. 

SEND CHECK OR MONEY ORDER TO: 

OPTIMA ELECTRONICS 
2022 Tigertail Blvd., Dania, FL 33004 

Phone (305) 920-3550 TOLL FREE: 1-800-327-0224 

Quick charge cordless 
soldering iron. Up to 123 
electronics joints per 
charge. Total recharge 
in less than 4 hours. 
Isolated ttp design. One 
of more than 2 dozen 
ISO-TIP and ORYX irons 
available. Write for free 
catalog and name of 
nearest distributor. 

A Hot Tip 
on 
Cordless 
Soldering 

No. 7700 
QUICK CHARGE 

Cordless 
Soldering Iron 

ISO T ---- 
ORYX' 

WAHL CLIPPER CORPC RATION 
Sterling, Illinois 61081 (815) 625-6525 

U 
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Continued from page 8 
ply current is of the parallel reso- 
nant circuit is even less without 
radio interference. 

A transductor* TR is connected 
in series to the parallel resonant 
circuit. It limits the supply current 
in the parallel resonant circuit to a 
value is determined by the control 
current in, and the transformation 
ratio V of the transductor. The 
control current allows the hotplate 
output to be infinitely varied over 
a wide range. The control range is 
extended by periodically switching 
on and off, or pulsing, only in the 
case of lower outputs. 

In addition to a large power 
regulating range, these units 
feature power regulation in pro- 
portion to the pan surface area and 
a pan monitoring function. If the 
coil area of a hotplate is only par- 
tially covered because a small pan 
is used or the pan has been moved 
aside slightly, the power is 
automatically reduced in propor- 
tion to the coil area covered by the 
pan. If the pan covers less than a 
set minimum area of the coil, the 
power is automatically switched 
off by the electronics and a 
flashing light indicates that a 
hotplate has been switched on but 
is without a pan. If a pan is placed 

Transductor is another term for saturable -core reac- 
tor (or inductor): the basic circuit of a magnetic 
amplifier. In this device, a small ac signal is used to 
cause a large change in the impedance of the output 
windings, thus resulting in a large change in voltage 
across the load. 

Because cooking unit heats pan by 
magnetic induction rather than heat 
transfer, cooking surface stays cool 
even when it is boiling water. 

on the hotplate within one minute, 
the power is automatically 
switched on again, but if the hot- 
plate remains unused, power is 
switched off completely. 

Saves time and energy 
Tests compared the thermal 

characteristics of hotplates made 
of iron or ceramic glass and of the 
newly developed induction 
hotplates. Figure 3 shows the 
temperature profile over time 
when heating two liters of water 

Ceramic glass 
100 

Switch off 
80 ---- 
60 Induction hotplate 

Ñ 
40 

I 

Iron hotplate 
20 I I 

1 

6 
il i 

I8 a l 

5,7 7,6 

t I 

10 12 14 16 18 20 min 

Figure 3. Comparison of temperature rise of water heated by induction cooker with 
performance of iron hotplate and ceramic hotplate. Induction heats faster, more 
steadily with no temperature overshoot. 

on the three types of cookers with 
an energy consumption of 1800W 
each. The initial water 
temperature was 20°C. The 
cookers were switched off when 
the water temperature reached 
80°C. On the induction hotplate, 
the water temperatures increases 
linearly almost immediately and 
reaches the switch -off tempera- 
ture after only 5.7 minutes. 

The advantages of induction 
cooking become quite clear when 
the pan is only partially filled. 
With this method, it takes just 2.2 
minutes to heat half a liter of 
water from 20°C to 90°C. The 
same process takes about 3.7 
minutes on a ceramic glass or iron 
hotplate. The heating -up efficiency 
of 64 percent on an induction 
cooker is considerably better than 
on conventional cookers, where it 
is only 37 percent. As a result, we 
have an energy and time saving of 
43 percent on the induction 
cooker. This advantage is still ap- 
proximately 18 percent in the case 
of two liters water. The time and 
energy savings decrease if the 
food has to be cooked or kept 
warm for longer periods. 

Future prospects 
The prototype equipment has 

been undergoing tests for more 
than a year. It has successfully 
passed all the practical tests. 
Series production and marketing 
will commence in two or three 
years, but a few problems still 
have to be solved. For one thing, 
the cost of induction cooking must 
be reduced. Cooker designs satis- 
fying market requirement are also 
of major importance. Built-in 
cooker tops with two to four 
hotplates, free-standing cookers 
and table -top cookers are the main 
products. It must be possible to in- 
tegrate induction cooking into 
these designs. 

Advances in the field of semicon- 
ductor technology created the 
prerequisite conditions for using 
inductive heat generation in the 
home. The process developed by 
AEG-Telefunken improves the ma- 
jor advantages of this method of 
cooking, namely easily regulated 
heat output, plus time and energy 
savings, to the user's benefit. 
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Desoldering pump 
A compact, low-cost spring - 

powered desoldering pump has 
been introduced by the Ungar 
Division of Eldon Industries, 
Compton, CA. The Ungar 7870 
desoldering pump can be operated 
with one hand, leaving the other 
free to hold the soldering iron that 
melts the solder. A spring -loaded 
piston is set with the thumb and 
released by push-button for max- 
imum spring force. The vacuum 
created by a piston stroke of less 
than 2 inches instantly removes 
molten solder. The thumb tap is 
recessed into the handle to prevent 
eye injury during close -tolerance 
desoldering. A plated interior rod 
cleans the tip each time the pump 
is used. The pump comes blister - 
packed on a peg -mountable card. 

Circle (102) on Reply Card 

Telephone line analyzer 
With the introduction of a low 

cost Telephone Line Analyzer, 
B&K-Precision, a division of the 
Industrial Product Group of 
Dynascan Corporation, Chicago, 
has developed an inexpensive 
alternative to an expensive 
telephone service call. Telephone 
line analyzer model 1042 is 
designed for non -technical users to 
verify the condition of the 
telephone line and to isolate a 
problem to the telephone or the 
line. For the customer who is hav- 
ing problems with telephone prod- 
ucts, sockets or wiring, model 1042 
could save the cost of a service 
call. 

Model 1042 performs the follow- 
ing functions: a line test, polarity 
test, ring test, loop test and cord 
test. Results of the tests are shown 
on a large meter which indicates 
whether or not the line, ring, loop 
or cord are working without any 
confusing quantitative measures. 

Circle (101) on Reply Card 

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

GIGOTROAjO 
Servicing & Technology 

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

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

Name 
Address 
City 

State Zip 

Logic analyzer 
Addtrace I, a low-cost aid to 

microprocessor machine language 
programming and troubleshooting 
is introduced by BMH Company, 
Reno, NV. Essentially a 16 -bit 
digital comparator, Addtrace I 
monitors the address bus, enabling 
the user to trace the path of a pro- 
gram. Hexadecimal thumbwheel 
switches and LEDs reveal all coin- 
cident address lines so that pro- 
gramming errors can be located 
and corrected rapidly. 

Addtrace I is furnished with an 
interface module, adapting it to 
nearly all common micros and 
digital equipment such as analog 
to digital converters. Top panel 
scope probe points permit observa- 
tion of pulse duration and timing 
relationship for each digit selected 
over full 64K memory with up to 
six control signals. Analyzer 
power supply is self-contained and 
does not draw power from system 
under test. 

Circle (103) on Reply Card 

UNIVERSAL CRT ADAPTER 
NOW YOU CAN USE YOUR CRT/RESTORER/ 

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

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

If your tester is the CLEANER/RESTORER type or the REJUVENATE type, you can 
use the function on your present machine or any Color Tube listed from a 9" to a 
26," including foreign types. Checks Quintrex, Japanese Miniature Base, Japanese 
In -Line, Sylvania, and GE 90 Degree Inline, New Sony Trinitron, Zenith Special In - 
line, European 110 degree in -line, Sylvania 100 degree Color Tri -Potential, RCA 90 
degree In -line, 110 degree Color, 90 degree Button Base, Large Trinitron, Small 
Trinitron. 

Use with CRT Tester/Restorer/Rejuvenator. 
CHECKS: QUINTREX-IN-LINE-TRINITRON-TRI 

POTENTIAL - PINLESS - JAPANESE - EUROPEAN 
90°; 100°, 110° ALL CRT's 

VIDEO GAMES-COMPUTER TERMINALS, COLOR T.V. 
SIZES 9" thru 26" SCREENS. 

MONEY BACK GUARANTEED 
to solve all your CRT Testing problems, Obsolescence Proof Perpetual Set -Up 

Manual, CA28 Adapter Kit with Sockets. 

CHECKS OVER 2200 COLOR TYPES 
REPLACES OVER 50 ADAPTERS 

B & K, BELTRON, SENCORE, 
RCA, ALL OTHERS 

Call Toll Free 
1.800.331.9658 

Comes with complete EASY -to -follow 
Instruction Manual and Picture Tube Index. 

A MUST FOR THE TV TECHNICIAN 
CALL US OR WRITE 

COD. Send Check or Money Order. CA -28 Kit $61 95 aeu $2 Or'' 

shipping and handling. Visa & Mastercard accepteu 
DANDY MANUFACTURING CO. 

1313 North Main Street, Muskogee, Oklahoma 74401 
918.682-4286 
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Laser power meter 
Leader Instruments Corpora- 

tion, Hauppauge, NY, introduces 
the LPM-8000 laser power meter. 
This instrument provides a new 
method of measuring the power 
output from laser devices used in 
many compact audio disc and 
videodisc players. 

Two wavelength and three 
power measuring ranges are 
available on the LPM-8000, allow- 
ing this instrument to be used in 
servicing the equipment of many 
laser disc manufacturers. The unit, 
which consists of a main body and 
a separate sensor connected by 
cable, boasts small size, light 
weight and battery operation for 
portability. The LPM-8000 allows 
the service technician to instantly 
verify power output from the laser 
device of disc players. 

Circle (104) on Reply Card 

Logic probe 
GC Electronics, Rockford, IL, 

recently added the GC logic probe 
to its circuit -related product line. 
The probe is designed for quick 
checking and servicing of logic cir- 
cuits. Multilamp LED displays in- 
dicate logic levels. 

The probe also features a pulse 
detection function. Single pulses 
with a duration of 5ns or greater 
will illuminate the pulse indicator 
at a rate of 3Hz. In memory mode, 
the pulse indicator lights up (until 
reset) in response to a single pulse. 

Other GC circuit -related prod- 
ucts include a mogul base exposing 
stand with a removal print frame, 
a new larger -sized exposing frame, 
sunlamp bulbs, printed circuit 
drafting patterns, positive art kits 
and more. 
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Combination DMM/DCM 
MCM Electronics, Centerville, 

OH, introduces the Tenma Com- 
bination DMM/DCM with hFe 
transistor gain tester. Users can 
read voltage, current, resistance, 
capacitance and hFe on the clear 
1/2 -inch 31/2 -digit LCD display. This 
meter eliminates the use of both a 
conventional capacitance and a 
multimeter. 

Lightweight and compact for 
use in the field or on the bench, the 
meter's inline push -buttons allow 
for 1 -hand operation. Capacitance 
measuring socket gives direct 
measurements of capacitors, along 
with a transistor hFe. The color - 
coded panel allows users easy iden- 
tification of function and range 
settings. 

Safety features include input 
overload protection, single fusing 
(with spare fuse inside), and stress 
relief test leads. The meter comes 
in a convenient carrying case, with 
alligator clip hFe leads and has a 
1 -year warranty. 
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Short -depth panel meter 
Non -Linear Systems, Solana 

Beach, CA, recently released its 
short -depth panel meter into the 
market of analog meters. Model 
X-32 Thriftmeter is a small, 
lightweight digital panel meter 
which is only 0.50 inch deep behind 
the bezel of its DIN/NEMA case. 
This 3 -digit, 1000 -count meter 
features a highly visible 
0.500 -inch -high LED display, pro- 
grammable decimal point location, 
overload indications, ± 1% or 
± 0.1% accuracy and automatic 
zeroing. 

This DPM can measure any 
physical quantity that can be ex- 
pressed as an analog voltage or 
current-for example, temper- 
ature, light flux, concentricity, 
angular position, rpm, weight, 
sound intensity, phase angle, force 
or displacement. The X-32 is 
suitable for use in scientific 

analytical equipment, medical 
equipment, test and process con- 
trol equipment and projects for 
hobbyists and electrical ex- 
perimenters. 
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Mini -satellite dish 
KLM Electronics, Morgan Hill, 

CA, has introduced its Mini -X sa- 
tellite TV antenna, a parabolic 
dish with an 8 -foot diameter to 
meet the needs of home or 
commercial users with limited 
space. Mini -X is the third entry in 
KLM's line of modular, radar - 
mesh, parabolic dishes. Its 
modular design permits easy 
assembly even by amateurs. The 
smaller, lighter, Mini -X can be 
assembled by two people in one 
and one-half hours or less by one 
person in about two hours. 

The Mini -X employs the same 
basic modular design as KLM's 
X-11 and X-16 antennas with the 
same survival capabilities against 
the elements-including the 
capability of withstanding 100 
mph winds. It has 16 ribs com- 
pared to 24 for the 11' x 11'. 

The Mini -X operates at 55 per- 
cent efficiency like the X-11. Its f/d 
ratio is 0.34 compared to 0.47 for 
its larger cousin. It is available 
with a manual -type mount or with 
a KLM polar mount and tangential 
drive compatible with KLM motor 
drives. 
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Answers to quiz 
(from page 28) 

1. B Light -emitting diodes are 
not made of silicon. If they 
were, choice A would be 
correct. Instead, they are 
made of gallium arsenide 
and the junction voltage is 
about 1.5V. That is the 
rated voltage. As with 
other types of semiconduc- 
tor diodes, it is possible to 
produce a higher or lower 
voltage across the junction 
if it is passing more or less 
than the rated current. 

2. B The voltage gain of a fol- 
lower circuit is less than 
1.0 but the current gain 
can be high. Of the three 
amplifier configurations 
(common emitter, common 
base and common collec- 
tor) the common collec- 
tor -usually called emitter 
follower - has the poorest 
isolation between the in- 
put and output circuits. 

3. A The purpose of the boot- 
strap circuit is to increase 
the amplifier's input im- 
pedance. That, in turn, 
reduces the load on the 
previous circuit. 

4. B The circuit is commonly 
used in SCR circuits. 

5. B A primary cell can't be re- 
charged. A very important 
feature of the lithium cell 
(or battery) is that it lasts 
for years in the standby 
condition. 

T 

BROKEN LINES SHOW ANSWER 

COMMON POINT 

Figure 7 

i 

6. B There is no number 8 in 
the octal system. 

7. B Using the Chip Enable ter- 
minal, a microprocessor 
can select one memory out 
of a group - or "page." 

8. A This is a good circuit to 
build to see if your oscillo- 
scope can be used for ob- 
serving glitches. The 
slight delay in the signal 
passing through the in- 
verters causes both AND 
inputs to be at a logic 1 

level for a very short 
period each time the signal 
at x goes positive. The 
scope used to observe the 
glitch must have a good 
high -frequency response. 
A sweep expander is very 
useful. If your scope won't 
display the glitch, try add- 
ing two more inverters. 

9. 10000 The resistors form a 
balanced Wheatstone 
Bridge (see Figure 6). No 
current flows in the center 
resistor, so it is a virtual 
open circuit. In other 
words, the center resistor 
can be removed without 
affecting the circuit 
resistance. So, there are 
two parallel branches - 
each having a resistance of 
2000f2. The parallel resist- 
ance is 10000. 

10. See Figure 7. 
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Readers' Exchange 

Wanted: A schematic for Precor model 810 AM/FM portable radio. Also, 
Denon TRC-162 ED cassette deck. David Kurstin, 43 SW Forrester St. 
Washington, D.C. 20032 

For Sale: One set Ryder Radio manuals and one set of Ryder TV manuals. 
Make offer. Paul Ashour, 4017 Carolyn Road, Fort Worth, TX 76109; 
817-923-9088. 

For Sale: Sencore DVM 38. Like new. $425. Daniel C. Lee, P.O. Box 42, 
Osakis, MN 56360; 612-859-2851. 

Needed: Schematic for A Tennelec Memoryscan model MS -2, Scanner 
monitor receiver. Will pay for the schematic or cost of copying. Bill Tipton, 
6712 Rolling Road, Springfield, VA 22152. 

For Sale: B&K model 1077B TV analyst, tube type unit, $625. B&K model 
1250 NTSC generator, like new, $699. Delco model 10420 do variable 
power supply 0-16Vdc, at 8 amps max., $145. Mike Terrick, 809 Amity St., 
Homestead, PA 15120; 412-462-8720. 

Wanted to Buy: Good used 19VDKTC-02 color picture tube. Must have the 
cemented on yoke assy. G. Heldenbrand, 620 SE 4th St., Willmar, MN 
56201. 

For Sale: VTVM. Heath -kit IM -13 $80. Color generator, $50. TV align- 
ment generator, $80. All in good condition and with manuals. Jose 
Navarro, 6101 N.W. 5th St., Miami, FL 33126; 305-266-5153. 

For Sale: Complete TV/stereo repair business, equipment and inventory. 
Quitting business due to new venture. Wholesale value of test equipment, 
$7175.00. Wholesale value of inventory, , $27585.00. Will sell all for 
$17500.00. A. W. Cook, P.O. Box 725, Livingston, MT 59047; 406-222-1392. 

For Sale: Ryder's Radio manuals (old radios and changers), Volume 1-5 
(abridged) and 6 through 21 with indexes. Also, record changers and P.A. I 
manuals. Make offer. Albert Balzum, Route I, Box 303, Pequot Lakes, MN 
56472. 

For Sale: Sam's Auto Radio Repair manual, 141 totals to 292. $1 each plus 
shipping. Billy Walters, P.O. Box 186, Nola, OK 74036. 

Needed: Service manual/schematic for Hughes Memo -Scope 104D. Will 
buy or copy and return. Don Von Gunden, 21175 Dodd Blvd., Lakeville, MN 
55044. 

For Sale: 101 Sam's most complete sets of 500's; 600's; 700's; some sets of 
800's, 900's. $3 for each folder, plus shipping. For complete list, send 
s.a.s.e. or call 715-526-9583. Gary Utke, 822 S. Washington, Shawano, WI 
54166. 

For Sale: Sam's 38 to 700. $300 plus shipping. Sencore TF151, checks 
regular transistors and field effect transistors, $100 plus shipping. B&K 
1076 TV analyst, $125 plus shipping. Paul S. Funk, 607 E. Cherry Lane, 
Souderton, PA 18964; 215-723-2355. 

For Sale: Heath color generator, model IG -5240, $35; Heath CRT tester, 
cleaner, rejuvenator, IT -5230, $75; Sencore CA 122 color circuit analyzer, 
$35. All in good working order with manuals. Other equipment also. Con- 
sider trade for ham gear. Dennis Jaques, WDSOUO, 235 Hull St., Cold- 
water, MI 49036. 

For Sale: Sencore sweep and marker generator, SM 158, used once, in 
original carton, $175; Sencore CRT tester CR 168 with 16 sockets, $125. V. 
Granzella Jr. Box 190, Wheatland, MO 65779; 417-282-6506. 

For Sale: PACO model S-55 wideband oscilloscope, $75; Conar 224 tube 
tester, $65; Sencore 39A19 high voltage probe for FE -14 meter, $12. Don 
Horne, 114 West Olive St., Bridgeport, WV, 26330. 

Needed: Schematic and service manual for autosonic 100 alarm and 
phonemate model 910. Will pay. Al Potter, 2 Buttonwood Drive, Partin, NJ 
08859. 

For Sale: B&K 820 Capacitance meter, $75; Conar tube checker, $75. Stan 
Hayman, 19707 Turnberry Way, N. Miami Beach, FL 33180; 305-944-5674. 

For Sale: B&K model 1077B TV analyst, manual and cables, like new, 
$300; Eico model 460 Oscilloscope, manual, probes and cables, $100; Sam's 
Photofact Folders, 3 to 1000, 240 sets, $175. All prices include UPS ship- 
ping. Duane M. Gage, P.O. Box 202, North Truro, MA 02652. 

Wanted: Lens for Sony KP -4000 color video projection system, will pay 
$150, plus shipping costs. Call before shipping. Edward L. Millerd, P.O. 
Box 292, Barber Point, HI 96862; 808-672-9748. 

Needed: Head cover for Teac A2340, new or used. (Not available from 
Teac) J. Konney, 3155 N. Long, Chicago, IL 60641. 

Best offer: Sencore VA48, SC61, TF46, LC53, PR57, accessories, scope 
cart, books, used less than 10 hours. Send s.a.s.e. for details. Matt W. 
Leach, Shepherd Tapes and Electronics, Box 93, Milo, IA 50166; 
515-942-7759. 

For Sale: B&K 1077B, 177, 277, 281, 801; Sencore FE14, 16, PS43; Sams' 
CB Series 1-50 and misc. TAB and Sams'. Also wanted to buy: Sencore 
SC61, TF46, LC53, PR57, DVM56A. Send for a list or call 617- 775-4289. Al 
Eisenhaur, 9 Rachel Carson Lane, Centerville, MA 02632. 

For Sale: Approximately 691 sets of Sams' Photofacts; 238 sets between 
23-889; 453 sets between 1005-1696. All for $250 or best offer. Send 
s.a.s.e. for complete list. Leo B. Heinz, 730 N. 81st, Lincoln, NE 68505; 
402-464-0197. 

Wanted: RCA sales literature, brochures and price sheets for color TV and 
stereo consoles, years covering 1960-1975. Danny Sertich, 4377 Roswell 
Road, Atlanta, GA 30342. 

For Sale: High voltage probe with carrying case, $25 plus shipping. 
110Vac to 12Vdc power pack, $25 plus shipping. Sencore resistor- 
capacitor substitution box, $50 plus shipping. John Brouzakis, RD 3, Box 
602 B, Charleroi, PA 15022; 412-483-3072. 

Needed: 19V JCP22 or 510JVB22 or 510JVB22 picture tube for Sears 
model 546.4220700. Also have radio tubes for sale. Will pay shipping or ex- 
change. Dan Boshart, 316 E. Ave., "E", Hutchinson, KS 67501. 
316-662-1868. 

Wanted: Adaptors for tube tester Hickok 539B for newer tubes, compac- 
trons, etc. Also updated instrument manual and tube manual. For sale or 
trade: Almost complete set of Ryder TV manuals (for pick up only). Art Ab- 
bott, 377 Roberts Drive, Somerdale, NJ 08083. 

Needed: Tube chart and diagram for Mercury model 880 picture tube 
tester. Will copy and return or purchase. Pivens E. Davis Sr., Circle D. 
Company, P.O. Box 215, Elgin, SC 29045. 

For Sale: Tektronix 5440 oscilloscope with 5A48 dual -trace and 5B42 
delayed -sweep plug -ins. Current price $5200, will sacrifice for $3000 firm. 
Sylvania CK 3000 test jig with adaptors, $225. Both items in mint condi- 
tion. Great Northern Video, 133 Loudon Road, Concord, NH 03301; 
603-228-0412. 

For Sale: Sams' Photofacts in intermittent sequence, from #10 through 
#700, total of 300 folders, $150. Send s.a.s.e. for listing. Andy Burwell, 
1727 White Ave., Knoxville, TN 37916. 

Needed: Flyback transformer #70F3081 for Fleetwood TV chassis #E08-2. 
Archie Wharton-M.O.E. P.O. Box 2066, Bramalea, Ontario, Canada 
L6T 3S3; 416-791-1095. 

For Sale: Sams' Photofacts, #100 to 699 at 10e per package or $60 for all, 
plus shipping. Clark's TV, Union Road, R.R. Box 128, Wales, MD 01081; 
413-245-9652. 

For Sale: Sencore SM 158 sweep/marker generator with instructions and 
cables, $130, Sencore SS137 sweep circuit analyzer, $55; Sprague semicon- 
ductor curve tracer model A by Jud Williams, with cables and instructions, 
$25. John Merdcer, 1317 S. 94th St., West Allis, WI 53214. 

Needed: Schematic or service manual for Magnovox stereo model VD1001, 
B&K 21 chassis -R 315 Sams' MHF 42 or 72-73 manual. Will buy or copy 
and return. Calvin S. Logue, Jr.. 17 J Washington Lane, Westminster, MD 
21157. 

For Sale: 19CVP4 B&W picture tube, unused, $35 plus shipping. Heathkit 
IG -72 audio generator, excellent condition, $35 plus shipping. Send s.a.s.e. 
for list of excess manuals, video, audio and radio equipment and parts for 
sale. Michael Ames, 7 Hyatt St., Courtland, NY 13045. 

For Sale: B&K DMM model 283, bench style; Triplett 5 -inch vacuum tube 
multimeter; Powona 30KV probe; Universal DM25 portable DMM, all 
$115. J.L. Bachelor, 2538 Tam OSh.anter, Cleveland, TN 37311. 

Needed: Schematic, calibrating instructions, etc. for Hewlett-Packard 
VTVM mdel 410B. Robert Blackwell. 2925 Riggs Ave., Baltimore, MD 
21216; 301-362-6678. 
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Fast growth seen in flat panels 
Impressive reductions in prices, 

coupled with improvements in size 
and image quality, are driving the 
flat -panel market rapidly upward, 
and flat panels are now challeng- 
ing traditional CRT display tech- 
nologies in many applications. Ac- 
cording to a new 232 -page re- 
search report from International 
Resource Development, a Norwalk, 
CT, market research company, 
large -configuration flat -panel 
displays are now being used in 
more than a dozen major applica- 
tions, accounting for annual 
shipments of more than $200 
million. Portable computers repre- 
sent one of the major growth areas 
for flat -panel displays; even in the 
non -portable computer and ter- 
minal market flat panels are gain- 
ing ground over CRTs, particular- 
ly at the high end of the market. 

Flat -panel TVs 
Among several rapidly growing 

consumer uses for flat -panel dis- 
plays will be large -screen wall - 
mounted televisions which will 
compete with today's projection 
televisions. Large, wall -mounted 
flat -panel displays will also be used 
for teleconferencing; the report 
hints at the possible emergence of 
3 -dimensional displays using a 
"sandwich" of multiple (and nor- 
mally transparent) flat panels. 
Such a 3 -dimensional display (pro- 
viding full life-size images) may 
form the basis of a teleconferenc- 
ing system which would provide 
extremely life -like "telepresence," 
thus helping to overcome the wide- 
spread resistance by users to to- 
day's NTSC TV -based or Picture - 
phone -based videoconferencing 
systems and services. 

Flat -panel technology is also 
used in small portable pocket and 
wrist televisions. Seiko, Casio and 
others have already introduced 
wrist TVs based upon the use of 
LCD technology, and Suwa 
Seikosha has demonstrated proto- 
types of a color pocket LCD tele- 

vision. Flat panels compete in 
these applications with flat -screen 
CRT configurations, such as those 
used in Sinclair's pocket television 
(soon to be available in the United 
States for less than $100) and in 
Sony's Watchman pocket televi- 
sion. The IRD report predicts 
"widespread use" of flat -con- 
figuration televisions within a year 
or two, with penetration into more 
than 20 million U.S. households by 
1990. 

U.S. Electronic sales 
U.S. shipments of electronic 

equipment and components surged 
to an all-time high of nearly $144 
billion in 1983, representing a 
growth rate of 13 percent over 
1982 shipments, according to the 
Electronic Industries Association. 

Computers and industrial elec- 
tronic products, with sales of $56 
billion, accounted for almost 40 
percent of total U.S. electronic 
sales in 1983. The greatest in- 
crease over 1982 sales levels, how- 
ever, was recorded for consumer 
electronic products, with nearly a 
20 percent jump in factory sales. 
The communications equipment 
and electronic components in- 
dustries recorded sales increases 
of 12 percent and 15 percent, 
respectively. Of the $143.8 billion 
in sales for 1983, $42 billion, or 29 
percent, represented the elec- 
tronic content of Department of 
Defense expenditures. 

Total employment in the elec- 
tronic industries increased 8.6 per- 
cent, to a total of more than 1747 
million workers at the end of 1983. 
Employment increased most dra- 
matically in the electronic com- 
ponents industry with a gain of 
nearly 15 percent. Employees in 
that sector made up 37 percent of 
the total electronic industries 
workforce in 1983. After several 
years of declining employment, 
the consumer electronics industry 
showed a substantial employment 
gain of 6.6 percent. 

The Electronic Industries 
Association annually reports 
statistical information on the elec- 
tronic industries and publishes the 
Electronic Market Data Book con- 
taining detailed information on the 
production and sales of the many 
diverse products of the industries, 
as well as related data on world 
trade, employment and R&D 
trends. 

Extended warranties 
Consumers are willing to pay up 

to 12 percent of the purchase price 
annually for extended warranties 
on home electronics products. This 
was one of the findings of an in- 
dependent survey of recent pur- 
chasers and planned purchasers of 
home electronic products such as 
personal computers, videocassette 
recorders (VCRs), video cameras, 
televisions and telephones. The 
survey was conducted by Pace 
Research and Analysis, Melville, 
NY, for Warrantech Corporation, 
an independent service company. 
It confirmed consumer interest in 
extended warranties, the impact 
of warranties in the purchasing 
decision and the particular 
benefits of extended warranties 
that are most important to the 
consumer. 

Two-thirds of the public are 
aware of extended warranties, a 
fairly new concept whereby parts 
and labor are covered for an addi- 
tional specified period of time 
after the manufacturer's warranty 
has expired. About 75 percent of 
all consumers indicated interest in 
purchasing an extended warranty 
for one electronic product or 
another. 

The study found that most con- 
sumers believe that regular manu- 
facturers' warranties are too short 
to be of much use, yet they will not 
buy an electronic product without 
one. Nearly three-quarters of re- 
cent and planned purchasers claim 
that the manufacturer's warranty 
plays the second most important 
role in their purchasing decision. 
An attractive purchase price was 
the most important factor for 
nearly 90 percent of those inter- 
viewed. 

The higher the retail value, the 
survey found, the greater the in- 
terest in protecting the item with 
an extended warranty. Most often 
mentioned were items such as 
home computers, videocassette 
recorders (VCRs) and video 
cameras; the higher -priced home 
electronics products. Most recent 
purchasers of these types of items 
say that it doesn't really matter 
who gives them the coverage - 
manufacturer, dealer or indepen- 
dent service company - as long as 
they get it. 

OM, 
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Literature 

Contact East, Burlington, MA, 
is offering an electronic tool and 
test instrument catalog, featuring 
more than 5000 quality technical 
products for assembling, testing 

and repairing electronic equip- 
ment. Products include precision 
hand tools, test instruments, tool 
kits, soldering supplies and static 
control products. All products are 
fully illustrated with photographs, 
and detailed descriptions, and 
prices are included. 

Circle (110) on Reply Card 

Electronic and electrical test ac- 
cessories are detailed in a catalog 
introduced by Mueller Electric 
Company, Cleveland, OH. The 
20 -page catalog contains product 
photographs, engineering draw- 
ings and details product descrip- 
tions, specifications and applica- 
tions. The catalog also features 
Mueller Electric's new lines of 
electronic test accessories, in- 
cluding test clips and laboratory - 
grade test leads and prods. 

Circle (111) on Reply Card 

A 144 -page catalog from Elec- 
tronic Tool Company, Pleasant- 
ville, NY, is a comprehensive 
buyer's guide illustrating and 
describing hundreds of hand tools, 
tool kits, test equipment and 
related products. An expanded 
section covers a complete line of 
tool kits for anyone involved in 
repair, maintenance and servicing 
of electronic and electro- 
mechanical equipment. Prices, il- 
lustrations and specifications for 
many name brand tools and pieces 
of test equipment are included. 

Circle (112) on Reply Card 

Protection and interference con- 
trol products are presented in a 
40 -page catalog from Electronic 
Specialists, Natick, MA. Costly 
damage from lightning or power 
line spikes can be prevented, and 
disruptions or interference from 
power line carried EMI and RFI 
can be controlled. Protective 
devices for microcomputer equip- 
ment include ac line voltage 
regulators and conditioners, 

eEtectronic Spectaósts. k.c. 

HI -TECH EQUIPMENT 
PROTECTION & 

INTERFERENCE 
CONTROL 
CATALOG 

Products for Microprocessors 
Laboratory Inatrumenta 

Rosiness Machines Home Toots 
CB Audio TV VTR 

tnda.triol Scientific Ho,p,Ut. Shops 
Laborstories Hobe 

modem and phone line surge sup- 
pressors, equipment isolators and 
filter/suppressors. Typical protec- 
tion and interference problems are 
described along with suggested 
solutions for various microcom- 
puter installations. 

Circle (113) on Reply Card 

A 192 -page catalog of hand 
tools and occupational protective 
equipment is available from Klein 
Tools, Chicago. This catalog 
describes pliers, wrenches, 
screwdrivers, bolt cutters, cable 
cutters, pocket knives, socket sets, 
hammers, tape measures, saws, 
drill bits, chisels, levels, gloves, 
tool boxes, padlocks and tool 
pouches. It also covers a broad 
selection of specialized tools for 
electrical, electronic, CATV, 
telephone and other industries. All 
tools and equipment are illustrated 
with photographs and drawings. 
Descriptions, specifications and 
application information are in- 
cluded. 

Circle (115) on Reply Card 

A full -color catalog of electronic 
and other assembly tools is 
available from Davle Tech, Fair 
Lawn, NJ. The 36 -page catalog 
describes soldering/desoldering 
products, PC board assembly tools 
and fixtures, electronic bench tool 
instruments and packaging pro- 
ducts, enclosures, card frames and 
fans. 

2.05 SANTA PLACE 
FAIR LAWN. NJ. 07410 
TEL: 201.796-1720 
TELE: 968771 

Circle (116) on Reply Card 
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Opportunity knocks. 
The professional world of the Electronics Service Dealer is rough. 

That's why we're working so hard to make it easier for you to operate 
a cost effective business. NESDA offers substantial savings on bank - 
card and insurance rates, business contacts, technical and management 
certification, and that's just the beginning. 

Our members are kept informed about industry developments, and 
are offered the most comprehensive managerial and technical training 
programs available. Opportunity knocks. Don't let it pass you by. 

For more information about the National Electronics Service Dealers 
Association, write to: NESDA, 2708 W. Berry St., Ft. Worth, TX 76109. 

NAME 

FIRM NAME 

FIRM ADDRESS Member of State Local D Assn. 

CITY STATE ZIP PHONE 

Advertising rates In the Classified Section are 50 
cents per word, each insertion, and must be accom- 
panied by payment to insure publication. 

Each initial or abbreviation counts a full word. 

Minimum classified charge $10.00. 

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

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 

CABLE CONVERTERS, decoders, $1.00 Refundable 
APS, POB 263ES Newport, R.I.02840. 1-84-tfn 

SUBSCRIPTION TV MANUAL, covers all three major 
scrambling systems, only $12.95. Includes theory, cir- 
cuits,. waveforms and trouble shooting hints. Save 
your VIDEO GAME CARTRIDGES on EPROM with our 
EPROM duplicator. Plans $9.95. Catalogue $2.00, 
refundable. RANDOM ACCESS, Box 41770A, Phoenix, 
AZ 85080. 8 -83 -If n 

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

FOR SALE (CONT.) 

ELECTRONIC SURPLUS: CLOSEOUTS, LIQUIDA- 
TIONS! Parts, equipment stereo, industrial educa- 
tional. Amazing values! Fascinating items unavailable 
in stores or catalogs anywhere. Unusual FREE catalog 
ETCO-011, Box 762, Plattsburgh, NY 12901. 6-78-tfn 

CRYSTALS. Over 100,000 In stock. All frequencies 
available. CB, Ham, monitor and others. Medcom, Box 
6232, Lubbock, TX 79493. 7-84-3t 

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

APPROX. 700 receiving tubes $1.00 ea. Total package 
only, will pay reasonable shipping, will ship C.O.D. 
Write: Walt Szepanski, 800 Park Ave., Windsor, CT 
06095. 8-84-1t 

MULTISECTION ELECTROLYTICS-New in boxes, 
$2.50-$3.50 each - Send S.A.S.E. for list or send 
$300.00 for over 200 remaining. Harvey 714-966-1764, 
2705 W. California, Santa Ana, CA 92704, 8-84-1t 

B&K PICTURE TUBE TESTER Model 467 and Heathkit 
D.V.M. IM 2202 Both for $175.00 plus postage. Other 
items S.A.S.E. Kenneth Miller, 10027 Calvin Street, 
Pittsburgh, Penna. 15235, 412-242-4701. 8.84-1t 

TUBES-Receiving, Industrial and Semi -conductors, 
factory boxed. Free price list. Low; low prices. 
TRANSLETERONIC INC., 1365 -39th Street, Brooklyn, 
NY 11218E, 800-221-5802, 212-633-2800. 5-82-tfn 

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

RYDER MANUALS, Vol. 2 thru 21, Sam's Photof act #80 
thru 646 with cabinet's $1000.00 F.O.B., 715-398-5952. 

8-84-1t 

FOR SALE (CONT.) 

INDIVIDUAL PHOTOFACT FOLDERS (not sets). Under 
#200 $5.00-#201 to #1300 $3.00 first-class postpaid. 
Loeb, 414 Chestnut Lane, East Meadow, NY 11554. 

6-84-3t 

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

CB RADIO TECHNICIANS! We specialize in CB 
repair/modification books, plans, kits. Also digital fre- 
quency expanders, RF amps, outboard oscillators, FM 
conversions, speech processors, IF interference 
filters, other technical information not available 
elsewhere. Catalog $2. CBCI, Box 31500E, Phoenix, AZ 
85046. (602) 996-8700. 3-84-tf n 

FULL LINE of TV converters. Wireless and manual 
compatable to Jerrold and Oak Systems. This month 
special Jerrold DRX400 only $82; RG59U 1000 ft rolls 
only $39; F59U fittings only $9/100 pcs. RED COAT 
ELECTRONICS, New Address and Phone: 
104 -20 -68th Drive, Forest Hills, N.Y. 11374, Tele. (212) 
459-5088. 4-84-tf n 

SONY-PANASONIC-RCA-ZENITH EXACT RE- 
PLACEMENT PARTS-SONY PARTS AND TRINI- 
TRON SPECIALISTS. LARGE INVENTORIES, CALL 
516-678-1700 OR WRITE WITH PART NEEDED. 
GREEN -TELE -RADIO, 172 SUNRISE HIGHWAY, 
ROCKVILLE CENTER, NY 11570. 3-74-tfn 

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

B&K MODEL E -200D signal generator $280, ENI Model 
310L 10w 250kc-110MHz RF AMP, $350, Leader 
LSG -231 FM stereo generator $200, EICO Signal tracer 
#150, $75. Lafayette Pip -Speak Stereo Speakers 
$30pr., Leader LT -70B VOM, $40, RF Power Labs V350 
2 meter 10x -350w RF AMP $500. All exc. con. M. 

Rakoff, 114-41 Queens Blvd., Suite 148, Forest Hills, 
N.Y. 11375, (212) 591-0002. 8-84-1t 

SAM's PHOTOFACTS, TSM's, AR's, PRE 1950 tubes, 
for sale, cheap, Ted's TV, 2225 Vigo, Lake Station, IN 
46405 8-84-1t 

NEW COMPUTER hardware/software debugging tool. 
Memory Activity Monitor saves time with TS- 
1000/ZX81, TS -1500, TS -2068, VIC 20, C64, and more. 
SASE brings complete information. Synchronicity Re- 
search, P.O. Box 153, Tonkawa, OK 74653. 8-84-2t 

SAVE TIME ON COLOR TV REPAIRS. Over 3,000 tips 
on 31 brands. 116 page manual, $21.00 PP. Send check 
or M.O. to: A.F. FERNANDEZ, P.O. Box 546110, Surf - 
side, Florida, 33154. 8-84-2t 

SINEWAVE TV DESCRAMBLER, video and sound in 
TV or VCR. Complete kit and instruction manual ready 
to go $114.95 plus $6.10 S/H. Quantity discounts 
available, dealers welcome. Free flyer information 
CABLE SEARCHER, PO Box 182, Carle Place Station. 
NY 11514. 8-84-31 

aecrnenc 
Advertising Sales Offices 
NATIONAL SALES MANAGER 
Greg Garrison 
P.O. Box 12901 
Overland Park, KS 66212 
Phone: (913) 888-4664 
LONDON, ENGLAND 
John Ashcroft & Co., 
John Ashcroft 
12 Bear Street, Leicester Square 
London WC2H 7AS, England 
Phone: 930-0525 Telex: 895-2387 
AMSTERDAM, Holland 
John Ashcroft & Co. 
John J. Lucassen 
Akerdijk 150A 
1171 PV-Badhoevedorp, Holland 
Phone: 0-2968-6226 Telex: 18406 HARKE NL 
TOKYO, JAPAN 
Haruki Hirayama, 
EMS, Inc. 
Sagami Bldg., 4-2-21, Shinjuku, 
Shinjuku-ku, Tokyo 160, Japan 
Cable: EMSINCPERIOD 
Phone: (03) 350-5666 
Telex: 2322520 EMSINCJ 
NORWOOD, AUSTRALIA 
Hast well, Williamson, Rouse PTY. LTD. 
P.O. Box 419 
Norwood, S.A. 5067 
Phone: 332-3322 
Telex AA 87113 

tvsrodio 
tech's guide 
to pricing 

Everyone benefits... 
pricing by "The Book" 

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

cle (26) on Reply Card 

7 MILLION TUBES 
FREE CATALOG 

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

P.O. Box 213, Elizabeth, NJ 07206 
Circle (27) on Reply Card 

SPEAKER RECONING: Most makes, sizes, models. 
For prompt service send to Mercury Speaker Recon- 
ing, 2018 W. Division St., Chicago, Illinois, 60622; (312) 
278-2211. 9-83-tfn 

SITUATION WANTED 

VIDEO AND MICROCOMPUTER TECHNICIAN seeks 
employment, willing to relocate. 20 years as bench 
tech on foreign and domestic equipment, including 
VCR's both Beta and VHS, and 1" commercial. Compo- 
nent level troubleshooter, not a "tech tip" tech, nor a 

parts swapper. Have produced over $3500 weekly 
groass on consumer products. Management and 
teaching experience, with strong microprocessor and 
digital background. Computer hobbiest for 8 years. 
Complete knowledge of scopes, logic testers, and 
sweep alignment. Interested in honest business that 
produces only high quality repairs. Write for complete 
resume and personal data. VIDEO SERVICER, 73 Jor- 
dan Rd., N. Chelmsford, MA 01863. 8-84.11 

WANTED 

PICTURE TUBE REBUILDING EQUIPMENT, working or 
not, write or call: Chicago Television, 633 North 
Semoran Blvd., Orlando, Florida 32807, 8-84-3t 

LEARN TO REPAIR HOME VIDEO GAMES IN YOUR 
OWN SHOP! Did you know that more than 9 million 
HOME VIDEO games have been sold? Now you can 
learn to repair! Atari, Coleco, Intellivision, or Atari 
400/800 computers in your own shop. Our courses are 
taught on VIDEO TAPE (Beta or VHS) and come with a 
manual containing all the necessary technical infor- 
mation you will need to do repairs. For more informa- 
tion or to order, call: Electronic Institute (800) 221-0834 
(outside N.Y.) or (212) 377-0369 (in N.Y.) Customized 
live in shop training courses are also available, call for 
more information and price schedules. 7-83-tfn 

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

PICTURE TUBE REBUILDING EQUIPMENT, one man 
operation, full training and technical assistance. Buy 
with confidence from experts in the field. Call or write: 
Chicago Television, 633 N. Semoran Blvd., Orlando, 
Florida 32807, Ph. 305-281-1260. 7-84-3t 

TV REPAIR STORE in Claremore, Oklahoma, 20 miles 
from Tulsa. Doing over $80,000 first year in repairs, 
Over $10,000 in stock and equipment. Must sell, 
make offer 918-342-4926. 8-84-2t 

Reader 
Service Page 
Number Number 

Reader 
Service Page 
Number Number 

20 B&K Precision Dynascan 16 New -Tone Electronics ....27 
Corp. 51 

8 North American Philips ....9 
13 Conifer Corp. 21 23 Optima Electronics 55 

1 Consolidated Electronics, 
Inc. IBC 

17 PTS Corp. 41 

10 Philips ECG 15 

7 The Cooper Group 7 

22 Platt Luggage 53 
25 Dandy Manufacturing Co.. 57 

RCA Distributor and Special 
21 Digitron Electronic 53 Products Div 39,45 

ETA 59 2,3 Sencore, Inc BC 

12 Heath Company 18-19 18 A.W. Sperry Instruments, 
Inc. 47 

27 Sperry Tech, Inc. 64 
5,6 Leader Instrument Corp. ...5 

19 Test Probes, Inc. 49 
4,15 MCM Electronics 1,25 

26 Unity Electronics 64 
14 Matsushita Engineering and 

Service Co. 23 24 Wahl Clipper Corp. 55 

NATESA 59 9 Winegard Co. 10-11 

NESDA 63 Zenith Radio Corp IFC 
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Be part 
of a 

inning 
team 

ETTM Semiconductors 
ET, FREE Electronic 

Technician 
replacement 

semiconductors CATALOG 
is on a winning team. 

A team which consists of Call Toll Free 
semiconductors, transistors, IC's, and a 

1 '800'S43'35ô8 specification -cross reference sheet to locate 
the proper replacements. 

To be on a winning team you have to offer in Ohio call 
a great deal. We're giving you quality 1-800-762-3412 replacements at exceptionally low prices. 
We're giving you quality replacements with Consolidated Electronics, Inc. 
outstanding performance. We're also backing 

CE I 705 Watervliet Ave. 
ET replacements with a three year warranty. Dayton, OH 45420 

CEI is "Your Complete Electronic Parts Source!" 
Circle (1) on Reply Card 




