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Sometimes it's hard to 
go back for a scope! 
60 -MHz full -function 
field -service Attache Case 
Oscilloscope is so light and 
small it will be taken 
everywhere, every time. 
LBO -325 packs all the power and 
performance of a cumbersome, 
backbreaking, 60 -MHz workbench 
oscilloscope into an easy -to -carry, ultra - 
compact, featherweight unit. Although its 
31/2 -inch CRT is as big and clear as 
screens on la-ge field -service scopes- 
LBO-325 weighs only 9 lbs. So it won't 
weigh field -technicians down, no matter 
how far afield they go! LBO -325 is so 
small it fits inside a 3 -inch deep attache 
case with room to spare for a multimeter, 
service manuals and some tools.The ideal 
full -function scope for a cramped 
work area or crowded bench. 

Reduces the cost of 
service calls. 
Time is money. A scope 
left in the vehicle takes 
time to retrieve. One kept 
in the shop causes repeat 
service calls. The LBO -325 

.\tache Case Oscilloscope is so 
easy to carry and use, techs will 
.ake it eveywhere, every time. 
And the time saved translates into 
axtra profits for years to come. 

Outperforms all other 
portables: 

60 MHz Dual channel ALT TIME 
BASE simultaneously displays main 
waveform and any expanded portion 

ALT TRMG for stable display of. 
2 asynci-onous signals Bright, 
sharp 12 -kV trace Large 31/2 -inch 
PDA CRT Illuminated graticule 

Comprehensive triggering TV -V and 
TV -H sync separators Variable trigger 
hold -off Delay line shows sharp leading 

edges CH -1 output drives 
low -sensitivity instruments 

Measuresonly3x9x 1138 
inches Weighs 9 lbs. 

Two-year warranty, 
Built tough to provide long 

use, LBO -325 is backed by 
Leader's 30 -year reputation 

for reliability and by 
factory service depots 
on both coasts. 

L310-325 CRT is shown actual size. 

Call toll -free 

(800) 645-5104 
In NY State 

4516) 231.6900 
Request an evaluation sample. of r 
latest Test Instrument Catalog th over 
100 oJtstanding products, the lane and 
addr of your nearest "Select" Leade- 
Distribjtor or additional information. 

Forprofessionals 
wno 

knowthe LEADER 
difference. 

380 Oser Avenue 
Hauppauge, New York 11788 

Regional Offices: Chicago, Dallas 
Los Angeles, Boston, Atlanta 

In Canada call Omnitronix Ltd. 
(514) 337-9500 

For Information Circle (1) On Reply Card 
For Demonstration Circle (2) On Reply Card 

Instruments Corporation 
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Advanced 
Chemistry 
for 

Advanced 
Technology 

Advances in engineering and design create con- 
stant challenges for the assembly, maintenance 
and repair of electronic equipment. To meet those 
challenges, Chemtronics is dedicated to providing 

you with only the finest, state of the art products. 
Each year, our R & D staff spends hundreds of 
hours testing and improving each product to 

ensure that your electronic components, systems 
and equipment perform at their designed rate 
of efficiency. 

In production and rework... engineers depend on 
Chemtronics UL approved conformal coatings, 
QPL approved solders and masking agents, high 

purity degreasers, flux removers, anti -static sprays 
and non -contaminating desoldering braids. In field 

service... engineers and technicians depend on 
Chemtronics magnetic head/disc cleaners, non -re- 

sidual wipes, foam swabs, dust removers, circuit 

Chemtronics refrigerants and contact cleaners. 

Keeping pace with advanced technology. 

To help determine the Chemtronics products that 
are right for you, write us or call 800-645-5244, 

in New York 516-582-3322. 

Chemtronics Inc. 
681 Old Willets Path 
Hauppauge, New York 11788 
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Test your electronic 
knowledge 
By Sam Wilson 
Questions this month are 
based on 1985 issues of 
Electronic Servicing & 
Technology; attentive 
subscribers have the edge 
when mind -searching 
subjects such as materials 
technology, high -definition 
television (HDTV), and a new 
noise -reducing technique for 
FM stereo, all subjects 
that have been featured 
in ES&T. 

12 
TV camera test 
bench -a setup 
to speed checks 
and adjustments 
By Gerald P. McGinty 
Faced with so much 
technology compacted in 
such small space, 
technicians often find TV 
camera adjustments 
inhibiting unless they 
capitalize on the fullest 
capabilities of their test 
equipment such as the 
delayed -sweep scope, 
vectorscope and B&W 
picture monitor. 

page 8 
There are a number of convenience 
features on new oscilloscopes, not the 
least of which being a printed record of 
on -screen displays. (Photo courtesy of 
BBC -Me tra wa tt/Goerz.) 

page 12 
Proper equipment and a well -organized 
test bench can reduce technicians' 
frustrations and save time when 
testing TV color cameras. 
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73 Books 
74 Reader's Exchange 
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Servicing Penney's 
vertical and luminance 
circuits 
By Homer L. Davidson 
A servicing pattern evolves 
after a period of time for 
every model of electronics 
equipment-a fact 
exemplified by the trend- 
setting, trouble -making 
vertical and luminance 
circuits of J C Penney's 
685-2039 color receiver, for 
which a modification kit is 
now available because of 
the secondary effects of 
these problems. 

58 
What do you know about 
electronics - constant - 
current generators 
By Sam Wilson 
Some electronic circuits 
must be supplied with 
current that does not vary 
even though the load 
resistance may change. This 
constant current may be 
provided by a constant - 
current generator. Sam 
Wilson describes circuits 
that deliver constant current 
and discusses several of 
their applications 
in today's electronics. 
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TECHNICAL QUESTIONS? 
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 rbe so! 

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

The MATSUSHITA SERVICES 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 SERVICES 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 SERVICES COMPANY 
Engineering Support Division 

50 Meadowland Parkway 
Secaucus, New Jersey 07094 
Attn: Publications Department 

PLEASE SEND ME YOUR CATALOG 
LISTING ALL MATSUSHITA 
TRAINING LITERATURE 

Name 

Company 

Address 

Circle (5) on Reply Card 
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Editorial 

Practice 
makes 

perfect 

There's an old joke about a young 
violinist who was scheduled to 
perform at Carnegie Hall. He was 
walking to get there and became 
hopelessly lost. As the time for his 
performance came closer, he became 
increasingly agitated. In desperation, 
he approached an old derelict and 
asked, "How do I get to Carnegie 
Hall?" The unfortunate one looked at 
the musician and said without 
hesitation, "Practice, my boy, 
practice." 

It may be a dumb joke, but it's 
excellent advice, and it's advice that's 
followed every day. Musicians and 
other performing artists practice 
every day, frequently for hours on 
end. Golfers, whether professional or 
amateur, may be seen anywhere they 
can find a few square yards of grass, 
or even carpet, practicing their putts. 
It's generally true that the more 
performers practice, the better they'll 
be and the greater their chances 
of success. 

What's true of performers is also 
true of technicians. The more 
technicians practice their craft, 
intelligently, the better practitioners 
they'll be. 

Perhaps it is stretching things a bit 
to compare a technician's oscilloscope 
with the violinist's violin, or the 
golfer's set of clubs. Still, the 
oscilloscope is the technician's most 
versatile instrument and his most 
valuable tool, just as the violin is the 
musician's instrument and the golf 
clubs are the golfer's tool set. 

But how many technicians take the 
time to practice using the oscilloscope 
under known conditions so they'll be 
prepared to apply it when they face a 
faulty unit? How many technicians 

take the time to experiment with all 
of the controls, and study the 
instructions so that they know all the 
functions of all the controls, and are 
truly capable of a virtuoso 
performance? Not many, 
we would guess. 

At this moment, the world of test 
equipment, and oscilloscopes in 
particular, is changing. Paradoxically, 
oscilloscopes are becoming both 
easier and harder to use. Some of 
today's more sophisticated 
oscilloscopes include a digital readout 
that tells the operator what the peak, 
average and RMS values of the 
waveform are, making it unnecessary 
for the operator to count graticule 
divisions and perform the elementary 
calculations to determine the 
waveform's parameters. 

On the other hand, some of today's 
oscilloscopes are more complex to use 
and to understand simply because 
they can do so much more than the 
earlier models. Digital storage 
oscilloscopes, for example, can store 
a waveform indefinitely, and later 
return it to the screen where the 
operator can manipulate it in a 
number of ways to determine the 
condition of the circuit under study at 
the time the waveform was stored. 

Golfers practice wherever they can 
find a flat surface, musicians practice 
constantly to be the best that they 
can be, football players, baseball 
players, writers, singers and many 
more experts practice constantly so 
that they will be at their best when 
they perform. Should we ask less of 
electronics servicing technicians? 
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If you can't fix your board 
with the enhanced 9000 Series, 

it's beyond repair. 
Introducing a new dimension of test 
capabilities for the Fluke 9000 Series 
Micro -System Troubleshooter line. 

Finally there's a way to conquer some 

of the most difficult board testing prob- 

lems imaginable. Take control of the sit- 

uation with Fluke's 9000 Series and new 

Asynchronous Signature Probe option. 

You'll be able to pinpoint virtually every 

digital hardware fault on the entire board. 

Even those frustrating faults in circuits 

that operate independently of the micro- 

processor bus cycle. 

Begin testing boards with the 9000 

Series' built-in, preprogrammed test rou- 

tines. In a single keystroke, you can auto- 

matically check the entire microprocessor 

kernel-Bus, ROM, RAM and I/O. 

For testing beyond the bus, Fluke's 

new probe option eliminates the need for 

a logic analyzer or scope to test 

asynchronous circuits. One complete 

package, easily installed into either new 

or existing 9000 Series units, offers sig- 

nature analysis, waveform capture and 

event counting. These three vital trouble- 

shooting functions give any 9000 Series 

the power to diagnose: 

DMA Controllers 

Disk Controllers 

Video Controllers 

Video -Generation Circuits 

Communication Circuits 

Peripheral Controllers 

Dynamic RAM timing relationships 

Not only does the 9000 Series test 

more of the board, it also supports more 

8 -bit and 16 -bit processors than any other 

tester on the market. 

Call Fluke toll -free 1-800-426-0361 or 

contact your local representative, and put 

your most challenging board to the 9000 

Series test. If it can't be fixed with the 

enhanced 9000, it's probably beyond repair. 

FLUKE 
Circle (6) on Reply Card 

IN THE U.S. AND NON -EUROPEAN COUNTRIES: John Fluke Mfg. Co_ Inc.. P.O. Boo C9090. M/S 250C. Everett, WA 98206, Sales (206) 356-5400, Other. (206) 347-6100. 

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

Copyright 1985 John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 1003-9000. 
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President Reagan cites 
Electronics Technicians 

Electronics technicians were 
honored nationally on March 4 
with the inauguration of the first 
National Electronics Technicians 
Day. This special day recognizes 
the 20th year of the certification 
program, which is sponsored by 
the International Society of Cer- 
tified Electronics Technicians, and 
the certification of the 20,000th 
electronics technician. 

In his proclamation announcing 
National Electronics Technicians 
Day, President Reagan saluted the 
high standards of performance 
and excellence maintained by pro- 
fessional technicians and by 
ISCET in its 20 years of dis- 
tinguished service to the elec- 
tronics industry. He paid tribute to 
the vital part that electronics 
technicians play in helping to 
assure our country's continued 
technological and economic leader- 
ship as a formidable international 
competitor. In extending his per- 
sonal congratulations to techni- 
cians who have met the demanding 

criteria for certification, he 
recognized the individual skills, 
talent and expertise that make 
electronics technicians one of the 
country's most important techno- 
logical resources. 

In citing ISCET's significant 
growth and professionalism, 
ISCET Chairman Jim Parks ap- 
plauded the many dedicated in- 
dividuals who have devoted 
countless hours of their time to 
honor electronics technicians in a 
very tangible way. "The instruc- 
tors, certification administrators, 
and the general membership of 
ISCET have, in their own way, 
honored the technician; ISCET's 
day of honor is only a small step 
toward recognizing their work," 
Parks said. 

ISCET set aside March 4 as a na- 
tional testing day for certification 
of electronics technicians. Many of 
the volunteer corps of ISCET test 
administrators used that day to en- 
courage technicians all over the 
nation to demonstrate their own 
professionalism by taking the CET 
exam. 

In order to make National Elec- 
tronics Technicians Day an official 
commemorative holiday, people in- 
volved in the electronics industry 
are asked to contact their senators 
and representatives to request 
their support for House Joint 
Resolution 507 (HJRes507) in- 

troduced by Representative Mar- 
tin Frost, D -TX. 

For more information on Na- 
tional Electronics Technicians Day 
or House Joint Resolution 507, 
contact the ISCET offices at 2708 
W. Berry St., Fort Worth, TX 
76109; 817-921-9101. 

1985 outstanding for VCR sales 
With sales of videocassette 

recorders topping 1.9 million units 
in December (the equivalent of 
more than 60,000 per day), VCR 
sales during 1985 soared to 11.8 
million units, a 55% jump over 
1985's 7.6 million. That total sur- 
passed EIA's forecast that 11.5 
million would be sold to dealers in 
1985. At Winter Consumer Elec- 
tronics Show in Las Vegas, EIA 
predicted that, in view of the fact 
that VCRs are now in 30 percent 
of American households, sales in 
1986 are expected to grow at a 
more modest rate, to approximate- 
ly 12.5 million units. 

Color TV sales in 1985 numbered 
nearly 17 million units, easily the 
best year in the 32 -year history of 
that product. With 5.7% growth, 
color TV sales far exceeded the 
16.1 million unit figure posted in 
1984. 

Projection television registered 
even more dramatic growth last 
year, increasing 36% to about 
266,000 units. 
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For all those hands 
aching for a more comfortable 

pair of pliers. 

The non -slip cushioned foam 
grips will give day long comfort 
from assembly fatigue. 

The streamline cross 
sections have been 
designed to allow easy 
access to tight working 
areas. The unique oval 
joints look good, too. 

With this wide variety of designs, Xcelite® can come 
to grips with any electronics task, comfortably! 
Check with your Electronics Distributor. 

Xcelite Electronics Pliers. 
(Coo i erTools 

CRESCENT 
® 
UJFKIN NICHOLSON ®PLUMB TURNER WELLER WIRE-WRAP®WISS XCEUTE 

ete 
The Cooper Group PO Box 728 Apex NC, 27502 USA Tel (919) 362-7510 Telex 579497 
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Technology 

Oscilloscopes have undergone 
considerable change and improve- 
ment in the last few years. Band- 
widths have increased greatly, 
trace rise times have become even 
smaller, the addition of digital cir- 
cuitry has made it possible to cap- 
ture a waveform and store it for 
any length of time, manipulate it, 
compare it with other waveforms 
and learn just about everything 
there is to know about it. 

Other recent innovations have 
made the oscilloscope easier to 
use. On -screen or meter displays 
give readings directly in volts, 
time or frequency, eliminating the 
need to count graticule divisions, 
factor -in control settings and 
calculate parameters. 

A recently introduced oscillo- 
scope provides many innovations 
such as these and in addition: 
A.) makes it possible to display 
logic timing signals instead of, or 

Digital oscilloscope 
gives paper copy 
of information on 
scope face 
in addition to, analog signals, B.) 
will give a paper hard copy of what 
was displayed on the scope face 
and C.) store the information in a 
non-volatile memory for later 
recall. 

The SE 571 Digitalscope by 
BBC-Metrawatt/Goerz is a 2 - 
channel oscilloscope when used to 
analyze signals. When digital cir- 
cuits are encountered it will func- 
tion as an 8 -channel logic timing 
analyzer. 

Because this is a digital oscillo- 
scope, a number of convenience 
features have been made possible. 
For example, the amplifier sensi- 
tivity and timebase are automatic- 
ally selected based on the nature of 
the waveform to be studied. In ad- 
dition, there are two cursors that 
are used to determine waveform 
values. 

If you want to determine voltage 
between two points on the wave- 
form, for example, you merely 
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Figure 1. Oscilloscope paper copy looks like tris. All information displayed on 
the screen is printed out on paper. This same information may be stored in a 

non-volatile memory. The paper copy requires about 10 seconds to produce. 
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(A and B) 

A I B 

MAIN BUS 

place the reference cursor on one 
of the points of interest, move 
the main cursor to the other point 
and observe the numerical readout 
on the scope face. The readout will 
give you voltage difference and the 
time difference (or frequency) be- 
tween the two cursors, and the 
voltage at the main cursor. 

The display can be selected in a 
number of ways, depending on the 
circuitry to be tested. For analog 
signals only, the unit may be setup 
as a dual trace scope, allowing the 
user to examine a single waveform 
or to compare two waveforms. For 
examining digital circuits, the unit 
can be used to view up to eight 
logic timing diagrams. If the cir- 
cuit under test requires analysis of 
both analog and digital waveforms 
at the same time, the instrument 
will display an analog signal on 
the A channel and the timing dia- 
grams of up to four digital circuits. 

When it becomes desirable to 
make a paper copy of the 
waveform and other information 
displayed on the scope face, all 
that's necessary is to select this 
feature, and in about 10 seconds 
the thermal printer produces an 
exact copy of what is on the scope 
face along with the date and time. 

ROM 

RAM 

DMA - 
CONTROLLER 

VIDEO- 
CONTROLLER 

MULTIPLIER 

PANEL- 
INTERFACE 

Z\ 

B 

INPUT Z80 
AMPLIFIER ADC FAST MPU IEEE HARD 
& TRIGGER MEMORY CONTROLLER INTERFACE COPY 

1\ 
/ 

LOGIC 

1\ 

FRONTPANEL 

VIDEO 

Figure 2. Block diagram shows major subsystems of printing digital oscilloscope. 
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TV camera test bench 
A setup to speed 

checks and adjustments 
By Gerald P. McGinty 

TV cameras, especially those 
made for the consumer market, 
are forbidding to servicing techni- 
cians in terms of the wealth of 
technology packed into an ex- 
tremely small package. A lot of 
time is wasted searching for test 
points; a job that is doubled in 
many cases because the service 
manual directs the technician to a 
second TP for scope trigger pur- 
poses. Some important routine 
checks like the accuracy of the sub - 
carrier frequency may not be made 
simply because the sync generator 
board is fully shielded or difficult 
to get to. 

Much of the frustration associ- 
ated with camera checks and ad- 
justments can be eliminated if test 
equipment is used to the fullest. 
This article discusses using the 
scope, pattern generator, vec- 
torscope, frequency counter and 
picture monitor to speed and sim- 
plify the job. 

The video route 
Figure 1 shows a block diagram 

of a suggested route for video 
from the camera to the picture 
monitor. Let's look at each of the 
components in the chain. The sig- 
nal is first bridged to one of the 
vertical inputs of a dual -trace 
scope. The scope must be near the 
camera so it is nearest along the 
signal path. I use Channel 2 for 
this purpose and route video in via 
a BNC T connector. From the T 
the signal is routed to the picture 
monitor and terminated there. 

Trigger the scope from CH -2 at 
all times. The camera puts out 
composite sync even when the lens 
is capped so a positive source for 
line and field -rate triggering is 
present whenever power is turned 
on at the camera. The scope should 
have H and V TV -sync separators 
so that you can change from 
H -rate to V -rate waveforms simply 
by flipping the sync coupling 
switch on the scope and making 

12 Electronic Servicing & Technology April 1986 



Figure 1. 

1:1110:1 PROBE 

CAMERA UNDER TEST 

B&W MONITOR (TERMINATION) 

CH1 

an___ CH2 
BNC "T" 

O0 

o 
O 

OO 

35MHz 
DUAL -TRACE 
DELAYED SWEEP 
SCOPE 

Figure 1. When you're setting up a video camera test bench, connecting video test equipment as showr 
here results in efficient testing with a minimum of frustration. 

Figure 2. Connecting the scope in th s manner (see text for details) gives you a source of positive trigger 
without having to search. It also makes it easy to switch back and forth from internal- to camera -output 
waveform. 

the necessary change on the time - 
base selector (2ms/cm for V and 
10µs/cm for H -rate displays). 

Connect a switchable 10:1/1:1 
probe to the CH -1 input jack. Use 
this probe for all camera internal 
waveform checks, but continue to 
trigger from CH -2 for all H and V 

related signals. See Figure 2. 
With this setup, you always have 

positive trigger with no need to 
search for a separate trigger 
source. Furthermore, you easily 
can switch back and forth from in- 
ternal waveforms to the camera 
output waveform by flipping the 

VERT MODE switch. And, of 
course, you can view both wave- 
forms simultaneously. 

Delayed sweep is needed for 
many adjustments in single -tube 
color cameras because it is 
necessary to look at one or two 
raster lines in the vertical center 
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a. Video out 
A time base set to 2ms/cm 
TV -V coupling 

b. Video out 
A intensified by B 
B time base set to 20µs/cm 

c. B t.me base 
Camera pre -amp output 
Camera framed on white card 

Figure 3. Steps in viewing three raster lines near the center of the picture. 

of the picture. Figure 3 shows the 
steps involved in viewing three 
lines in the vertical center of the 
raster. In this case, the waveform 
is pre -amp output. 

Start by observing video output 
by setting the scope's VERT 
MODE switch to CH -2. Trigger 
the scope as usual from CH -2. Set 
the COUPLING switch to TV -V, 
and set the A time base to 2 
ms/cm. See Figure 3a. Now set the 
HORIZ DISPLAY for A inten- 
sified by B, and set the B time base 
to 20µs/cm. A bright vertical line 
representing the B time base will 
appear on the waveform. Adjust 
the DELAY TIME control to 
center the bright zone midway be- 
tween the vertical sync pulses as 
shown at b of the figure. At this 
point you can connect the CH -1 
probe to the pre -amp output test 
point, and set the VERT MODE 
switch to view CH -1. Reset the 
HORIZ DISPLAY switch to 
display the B time base and reset 
DELAY TIME as needed. The 
final waveform, three raster lines 
in the vertical center of the pic- 
ture, is shown in Figure 3c. 

Do you need a waveform 
monitor? 

Not in my opinion. The wave- 
form monitor is certainly con- 
venient, but it is basically a special- 
purpose scope. Your 35MHz (or 
better), dual -trace delayed -sweep 
scope will do everything a 
waveform monitor will do except 
facilitate certain operational uses. 
What the waveform monitor can- 
not do for you is go inside the 
camera. It is made to handle stan- 
dard level (1Vp-p) signals at 
7512. One thing the waveform 
monitor does do is read out in IRE 
units for standard level signals. If 
levels are given in the service data 
in IRE units, you will have to con- 
vert them to volts for scope 
readings. This is done with the 
formula: 

Vx = Value in IRE/140 
Table 1 lists some key video 
voltage values for equivalent IRE 
values. 

Adding a vectorscope 
Although a waveform monitor 

can be left out of the setup, there 
really is no substitute for a vec- 
torscope. The vectorscope is need- 
ed to adjust the camera color en- 
coder. It provides a polar display 
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The Ultimate in Low -Cost Test Equipment 
At last! Here is your opportunity to take your pic< from a new test equipment line tia: has àel 

the features you need and more arid _t a price that is t nbelievably low. 

MODEL 9101 
Compact VOM with 27 
ranges, including a 

100 megohm range 
$29°° 

MODEL 9401 
4/2 -digit, full function, 
hand-held DMM witt 
.G5% accuracy and 
data hold 

x129°° 

MODEL 9330 
Pocket size C.1/2 -digit 
DMM with 20 megohm 
range and -0 megohm 
input resistan:e 

$44°° 

MODEL 9701 
digi-clampTM ccmpact 
AC clamp -on volt -ohm - 
ammeter wit- cata hold 
s69oo 

merce 
ELEC-RONI:S 
Division of Simoson Eiecfric Comnany 

859 Dundee Avenue, Elgin, IL 60120-3090 
(312) 697-2265 Telex 72-2416 

MODEL 9670 
Digital capacitaice 
tester covering 0.1 pF 

to 20.000 i.F 
599°° 

MODEL 9301 
3112 -digit, hand-held 
OMM with 0.25% 
basic accuracy an: 
2.000 -hour battery life 
569°° 

MODEL 9130 
Anlog VOM with 12 A 

DC -ange a -d output 
Jac,: 
$3_oo 

MC DEL 9370 
3'/2 -di jit autoralçing 
DMM pith a menlory 
mode .1d 0.5°71 tasic 
DC accaracy 
s5 9oo 

Merce Electron cs products reflect the deskon and qua itv 
s:andares es:aiol shed by Simpson Electric Cc-npany, an iniustry 
leader for otter 50 years and known worldwice -zr its it:earity 
and product excellence. 
In Stock... Available Now! Stop in at your nearest di_tr butor 
and see th s new, complete line of Mercer test instruments. 
For the name of the MERCER distributor in your area, call 
(312) 697-2265, or send for our new line catalog 
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in which the phase angle of each of 
the color bars (except white) is 
shown as an angle measured from 
burst and amplitude as the length 
of the vector measured from the 
origin. For color bars generated 
from electronic color -bar genera- 
tors built into the camera, the 
display shows up as bright spots 
that should be within the small 
targets on the vectorscope 
graticule. See Figure 4. The small 
targets represent a tolerance of 
± 2.5° in phase and ± 1.5 IRE 

units in amplitude. The encoder is 
aligned to place each of the 
primary and complementary dots 
as well as the dots for burst at the 
designated locations on the vec- 
torscope graticule. The vec- 
torscope shown in Figure 4 makes 
use of electronically generated 
targets as well as a conventional, 
internally etched graticule. 
However, the electronic targets 
make encoder -alignment much 
easier because they are unaffected 
by centering controls and can be 
seen from a distance. It is usually 
necessary to fuss with centering 
controls and align your eye with 
the long axis of the CRT when us- 
ing many vectorscopes. 

For consumer cameras that do 
not use built-in electronic color -bar 
generators, the service data usual- 
ly specifies angle and amplitude 
data for the color bars obtained 
when the camera is framed on a 
specified reflective or transparent 
color -chip test chart. In this case, 
the graticule targets cannot be 
used. Fully saturated colors cannot 
be obtained from any sort of test 
chart, so you have to use the phase 
angle and amplitude data pub- 
lished in the service data. Phase is 
measured CCW from the B -Y axis 
(burst is at 180 °). The large in- 
crements on the outer graticule 
scale are 10 °. Amplitude is 
somewhat more difficult because 
there are no scale readings out- 
wards from the origin. To solve 
this problem, some manufacturers 
specify vector length in terms of 
the length of the burst vector. This 
amplitude is marked in the - (B -Y) 
axis. A particular vector can thus 
be identified as a specific phase 
angle (with a tolerance given) and 
length with respect to burst. A col- 
or amplitude of 1.5B should read 
1.5 times the length of the burst 
vector measured outwards from 
the origin. On the graticule of my 

Figure 4. The vectorscope provides a polar display in which the phase angle of each 
of the color bars is shown as a dot at an angle measured from burst, and an 
amplitude of the length of the vector measured from the origin. 

vectorscope, the burst vector is 
15mm long, so it's easy enough to 
use a metric scale to measure vec- 
tor amplitudes. 

The vectorscope also helps when 
white -balancing the camera. This 
is done by making red and blue 
equal to green when the camera is 

framed on a neutral gray scale 
chart illuminated by quartz -iodine 
lamps (3200K). When the three 
primaries are equalized, the color 
signals R-Y/B-Y or I and Q go to 
zero. Because the modulators in 
the encoder are balanced, subcar- 
rier output disappears on all steps 

SCOPE 

CH2 

Figure 5. 

o 

BNC 

o 
O 

00 O 00 

COUNTER f 
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Figure 5. This more elaborate test setup provides for maximum versatility and effi 
ciency for consumer color camera maintenance. 
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CIE MAKES THE WORLD 
OF ELECTRONICS YOURS. 

Today's world is the world of elec- 
tronics. But to be a part of it, you 
need the right kind of training, the 
kind you get from CIE, the kind that 
can take you to a fast growing career 
in business, medicine, science, 
government, aerospace, 
communications, and more. 

ecialized 
raining. 

You learn best from a specialist, 
and that's CIE. We're the leader 
in teaching electronics through 
independent study, we teach only 
electronics and we've been doing 
it for over 50 years. You can put 
that experience to work for you 
just like more than 25,000 CIE 
students are currently doing 
all around the world. 

actical 
training. 

You learn best with practical training, 
so CIE's Auto -Programmed® lessons 
are designed to take you step-by-step, 
principle -by -principle. You also get 
valuable hands-on experience at every 
stage with sophisticated electronics 
tools CIE -designed for teaching. Our 

4K RAM Microprocessor Training 
Laboratory, for example, trains you to 
work with a broad range of com- 
puters in a way that working with a 
single, stock computer simply can't. 

Prsonalized 
raining 

You learn best with flexible 
training, so we let you choose from 
a broad range of courses. You start 
with what you know, a little or a 
lot, and you go wherever you want, 
as far as you want. With CE, you 

CIE 

can even earn your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors are only 
a toll -free phone call away. 

e first step 
is yours. 

To find out more, mail in the 
coupon below. Or, if you prefer, 
call toll -free 1-800-321-2155 
(in Ohio, 1.800.523.9109). 
We'll send you a copy of CE's 
school catalog and a complete 
package of enrollment information. 
For your convenience, we'll try to 
have a representative contact you 
to answer your questions. 

ES -03 

Cleveland Institute of Electronics 
1776 East 17th St., Cleveland, Ohio 44114 

YES! I want to get started. Send me my CIE school catalog including details about 
the Associate Degree Program. I am most interested in: 

computer repair E television/high fidelity service 
E teleajmmunications E medical electronics 
E robotics/automation broadcast engineering 

other 

Print Name 

Address Apt. 

City State Zip 

Age Area Code/Phone No. 

Check box for G.I. Bulletin on Educational Benefits MAIL TODAY! 
Veteran E Active Duty 

OR CALL TOLL FREE 1-800-321-2155 (In Ohio, 1-800-523-9109) 
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Figure 6. The GEN -LOCK feature on 
this pattern generator allows the 
generator's signal to be locked to the 
subcarrier frequency of the camera 
being tested, enabling you to check 
and adjust this signal without going 
inside the camera. 

GATE 

GUET 3579.5'15 kHz 

(250MHzI 

POWER 

ON 

GATE TIME/ 0 i Is tos 

SENSIIGl tY 
FREO RANGE IMPEDANCE 

RESET FRED 110MH2 MAYNE. 1M0 I 

, g!! ! 
- IJC-823S FR 

I I 

INPUt 

Figure 7. This frequency counter shows the reading from the color -bar 
generator locked to the camera output. 

Figure 8. Picture monitor underscans for test -chart accuracy. 

of the output waveform. On the 
vectorscope, deflection collapses 
to the origin. 

The vectorscope is added to the 
test setup as shown in Figure 5 by 
making use of CH -1 or CH -2 loop - 
through connectors. A gen -lock 
pattern generator is also added in 
the figure. Here's why. 

Measuring subcarrier frequency 
the easy way 

Before any camera departs the 
shop, the frequency of its subcar- 
rier oscillator should be checked 
and adjusted if necessary. A large 
error will prevent the monitor 
from locking to it. Even a small er- 
ror will result in phase (hue) errors 
on the color monitor. The easiest 
way to check subcarrier frequency 
is to make use of the gen -lock 

facility found in some pattern 
generators. Camera output is 
looped through the gen -lock jacks 
on the pattern generator as shown 
in Figure 5, and the generator set 
for GEN LOCK operation (the in- 
ternal subcarrier clock is not 
used). See Figure 6. Now the 
generator phase locks to the burst 
signal produced by the camera 
under test. CW subcarrier output, 
available from a jack on the rear 
panel of the generator, then can be 
used to drive a frequency counter. 
In this way, the subcarrier fre- 
quency of the camera under test 
can be read and adjusted without 
going inside the camera for a CW 
feed. There is no reason to avoid 
this check. You can even do it with 
all the camera covers in place. See 
Figure 7. 

There's a bonus from the hookup 
shown in Figure 5. That is, you can 
use off -air decoded video output of 
a VCR in place of a camera video 
to check the accuracy of your 
counter. By setting the tuner in 
the VCR to a network channel, you 
have a source of subcarrier fre- 
quency as accurate as ABC, CBS 
or NBC: 3.579545MHz on the 
nose. This makes it easy to know 
exactly where your counter is; you 
can check it as often as you like. 

The picture monitor 
The last item in the chain shown 

in Figure 5 is the picture monitor. 
Oddly enough, it should be a B&W 
monitor with a wideband video 
system. This permits accurate op- 
tical and electrical focus ad- 
justments. (For single -tube 
cameras, electrical focus is ex- 
tremely critical, and usually is set 
for maximum coded output from 
the pre -amp. The frequency of this 
signal, which carries the color in- 
formation, is determined by the 
pitch of the color stripes on the 
faceplate of the pick-up tube.). 

One prime requirement of the 
picture monitor is that it must be 
capable of underscanned opera- 
tion. This makes the true sides, top 
and bottom of the visible (un - 
blanked) raster visible. For the 
camera test charts to have any 
meaning, the test chart must be 
framed in the camera's field of 
view so that those arrows on the 
sides of the test pattern just touch 
the visible edges of the raster on 
the monitor screen. See Figure 8. 
The monitor shown in Figure 8 
also has pulse cross -operation, 
which permits the sync and blank- 
ing signals to be observed. This 
also is handy for checking VCR 
video head switching points that 
usually are set for three lines 
above the start (top edge) of ver- 
tical blanking. 

Since the picture monitor is the 
farthest from the camera along the 
cable route, it must terminate the 
line. Put a 752 terminator in the 
unused loop -through connector or 
switch on the internal terminator. 
All other equipment in the setup 
should be unterminated. 

Video output from consumer 
cameras 

The source of CH -2 signals 
described so far has been camera 
video output. This is easy to find in 
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ARM YOURSELF 
AGAINST STATIC WITH 
NYE'S NEW PATENTED 

FIELD SERVICE KIT. 
Static electricity is a real hazard to sensitive electroric 
equipment. Now you can protect valuable components in 
the field and in the plant with NTE's new Field Service Kit. 
Our Kit includes everything you need to keep your 
equipment free of static -a 24" x 24" table top work mat, 
wrist strap with 8' coil cord, 15' clip -on grounding line and 
anti -static component storage bags. Both the wrist strap 
cord and grounding cord contain integral current limiting 
resistors. 

Unlike other kits currently on the market, NTE's 
patented* three -layer construction 
produces controlled static drain, 

eliminating the danger of sparking and the chance of 
additional component failure during the repair operation 
The static -dissipative, vinyl work surface is durable and 
its bright green color enhances visibility. The entire Kit 
folds down into a compact unit and comes with its own 
zip -close bag. 
Look for NTE's new Field Service Kit and our other static 
control products - including our anti -static foam, for 

shipping and storing equipment, and separately 
packaged wrist straps - at your local 

NTE distributor. 
Patent issued November 8, 1983. 
U.S. Patent No. 4,414,260. 

.g, 

NTE ELECTRONICS, INC. 
44 Farrand Street, Bloomfield; New Jersey 07003.201-748-5089 

(Outside N.J.) 1-800-631-1250 (N.J. only) 1-800-624-2624 
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Table 1 

A 

1 V(p-p) 

f 

75% -a 

50% 

c 

- - 100% WHITE 

Table 1. Some key video voltage values for equivalent IRE unit values. 

Figure 9. Camera 
cable branch -out pro- 
vides separate output 
lines for video, audio 
and VCR control 
(pause) as well as 
12Vdc input. 

Figure 10. A test jack wired like this provides video and audio out, dc power and a 
check of the camera VCR record stop -start system. 

d 

IRE 
ITEM UNITS mV 

a 100% 100 714 
b 75% 77 550 
c 50% 54 384 
d SETUP 7.5 54 
e SYNC 40 286 
f burst p -p 40 286 

broadcast/industrial color cam- 
eras. They all have BNC VIDEO 
OUT connectors. For consumer - 
grade cameras it's not so easy: You 
have to make provision to branch 
out from the multi -pin connector 
at the end of the camera cable. 

The simplest way to get video 
output from consumer cameras is 
to connect the camera cable to a 
matching VCR and take the video 
feed from the video out jack on the 
VCR. The VCR also supplies 
power (+ 12Vdc) in this case. 
However, the signal does pass 
through some processing in the 
VCR (video AGC) and this masks 
proper adjustment. An alternative 
is a branch -out cable like the one 
shown in Figure 9. These are 
available from the camera 
manufacturers. A separate 12Vdc 
supply is needed to supply power. 
Separate camera power supplies 
are available that output video 
directly (Ambico Model V-0605). 
An alternative is a test jack wired 
as shown in Figure 10. This pro- 
vides video and audio out, dc 
power and a check of the camera 
VCR record stop -start system. 
The unit accommodates most 
VHS -compatible cameras.eseir 
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In less time than it took you to read just the 
first ten words of this sentence - - - 

You could have diagnosed any problem, in 
any brand, solid state TV set down to circuit 
level, with 100% accuracy. 

By simply plugging the set's AC cord into a 
self programming Mark VII computer, 
pushing one test button, and noticing 
which one of sixty lights are lit. 

The light that is lit tells you which circuit or 
stage is not functional. 

In nine out of ten instances, you can do so 
without even removing the back of the TV 
set! (Talk about fast estimates) 

- INTERMITTANTS - 
NO PROBLEM WHATEVER ! 

Leave the TV set's AC cord plugged into 
your Mark VII, leave the computer turned 
on, and go home for the weekend! 

As soon as the set shuts down, or otherwise 
fails, the Mark VII will "Zero In" on why it 
failed, lite and latch the proper indicator 
light, automatically turn itself and the TV 
set off, then, sit there idle (with one light lit) 
awaiting your return. 

All this by just plugging in the AC cord. 
No other connections are required. 

(In certain cases of low end, LV regulator shut down, you may 
have to bridge the LV regulator with an LV rect. other than this 
occasional inconvenience, no other connections are required. An 
adapter plug is provided for such instances.) 

With a Mark VII you could accurately 
diagnose 400 TV sets down to circuit level 
in one 8 hour day. Unfortunately, you won't 
be able to replace the defective parts that 
quickly! 

DIEHL 
Call (806) 359-0329 for more info 

6661 Canyon Dr. Amarillo, TX 79110 
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IMPORTANT VIDEO VOLTAGES 
PIN 4 OF ICS01 R540 AND R511 ARE DUPLICATED ON THIS DRAWING PER YOUR DRAWING. 

Any device that performs so 
many functions might be 
suspected of experiencing more 
than than the usual amount of 
failures, and that is true here. A 
defective IC501 might cause loss 
of color, false color bars, loss of 
video, incorrect screen colors or a 
bright raster with retrace lines. 

In early JC Penney 685-2039 
models, replacing IC501 cured 
most luminance problems. 
However, the cure lasted only 30 
days or so before IC501 went bad 
again, ruined by picture -tube arcs. 
A modification kit of zener diodes 
is available to protect the new 
IC501. This is described later. 

My method of removing 
video/chroma IC501 is with solder 
wick and a 250W soldering gun. 
Suck up the solder from the rows 
of terminals along the IC's two 
sides. Look for bent terminals that 
might be holding the pins to the 
board. With some stubborn pins, 
try to slide a small knife blade 
under the pin as you apply heat to 
the pin's top. Finally, flick the end 
of each terminal with the small 
blade of a pocket knife or screw 
driver to make sure each terminal 
is loose before lifting off the IC. 

After the IC is removed from the 
board, clean off all excess solder 
from the pads using solder wick. 
Note: it is physically possible to in- under the IF shield, in the upper left corner of the photograph. 

Figure 2. Video (luminance) enters IC501 at pin 5, and (except for being scoped at the 
pin 6 trap) is never found again without chrominance. Base signals for the red, blue 
and green color -output transistors come from IC501 pins 26, 28 and 27. 

An arrow points to the location of IC501 on the JC Penney circuit board. IC301 is 
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ADVERTISEMENT 

WARRANTY 
WORK 

When you compare time spent to pay received, you might find 
it difficult to survive on some of the warranty allowances in 
today's market. 

If so, this ad will serve as a reminder - - - 

In less time than it takes you to print the customer's name on a 
warranty tag, a Mark VII computer will diagnose the failure 
down to circuit level. In most cases it will do so - - - without 
even removing the back! 

If your local factory field service representative says it can't be 
done, remind him that Diehl will pay any engineer / technician 
a year's wages who can troubleshoot just three of his most 
familiar TV sets, before a Mark VII can troubleshoot thirty!! 
Hopefully, this challenge will either cause him to take his foot 
out of his mouth, - - - or finish putting it in! 

-INTERMITTENTS POSE NO PROBLEMS- 

(See our display ad on page 21) 

DIEHL 
Call (806) 359-0329 for more info. 

6661 Canyon Drive Amarillo, TX 79110 

ADVERTISEMENT 

April 1986 Electronic Servicing & Technology 25 



stall this large IC backwards. Be 
careful not to do so or the result 
will be catastrophic failure. Check 
for correct positioning of terminal 
1. Solder all terminals with a low - 
wattage soldering iron to prevent 
heat damage to the new IC. A 
battery -operated iron is fine if it 
becomes hot enough. (Insufficient 
heat requires the iron to be on the 
joint too long, thereby transfer- 
ring excessive heat to the IC's in- 
ternal components. 

Troubleshooting video 
When the picture tube shows no 

picture, check for good or bad 
video and luminance stages by tak- 
ing a scope waveform at IC5O1 pin 
5. No waveform indicates defec- 
tive video. If the pin 5 waveform is 
normal, the tuner, picture -IF 
stages, AGC circuits and video 
detector are performing correctly. 

When there is no picture, check 
for operating or non -operating 
video stages in IC3O1 by scoping 
IC5O1 pin 5. If the pin 5 waveform 
is normal, the tuner, picture -IF 
stages, AGC circuits and video 
detector in IC3O1 must be working 
correctly. An absence of pin -5 
waveform indicates a defect in 
those stages just mentioned. 
Check the AGC-control voltage at 
pin 25; it should be between 
+ 4.7V and + 7V depending on 
strength of the signal being re- 
ceived. The tuner AGV is at IC3O1 
pin 5, and it should measure be- 
tween + 2V and + 10V. As in 
Figure 1, modulated -RF signals can 
be injected at pin 28, pin 9 or pin 

18 and the output viewed by scope 
at IC1O1 pin 19 or IC5O1 pin 5. 

If the problem is IC5O1, the dif- 
ficulties for testing are multiplied, 
because very few color or video 
signals are brought out to the pins 
until the three color signals exit at 
pins 26, 27 and 28. However, much 
useful information can be obtained 
by checking the do voltages and 
the signal waveforms at IC5O1 
pins 5, 13, 6, 19, 20 and 24 plus the 
three color -drive signals at pins 26, 
27 and 28. All waveforms can be 
checked against those in Photofact 
2145-1. 

Pin 1 and TP59 bring the 
+ 11.64V supply into IC5O1. If this 

voltage is low, suspect leakage in 
zener D5O4 (that regulates the 
voltage) or in IC5O1. 

If the three color -drive 
waveforms are normal at pins 26, 
27 and 28, and there is no picture 
on the screen, suspect problems in 
one or more of the three color - 
output amplifiers or the picture 
tube. Scope all three collector 
waveforms. Perform in -circuit 
transistor tests of each power 
transistor. If one or more of the 
color amplifiers is defective, these 
tests should find it. However, a 
single defective color -output tran- 
sistor usually will provide clear 
evidence in a B&W picture with 
one color missing. 

Bright retrace lines 
When the raster is extremely 

bright and has bright retrace lines, 
or the brightness cannot be re- 
duced enough with the brightness 

control, suspect IC5O1. Check the 
voltage and waveforms at ter- 
minals 1 through 6, 10 and 24. 
Sometimes this high brightness 
will drive the circuits into shut- 
down. Of course, you must get the 
receiver to operate in order to 
make dynamic tests, such as 
voltage tests. 

Be certain pin 1 has adequate 
voltage (+ 11.64V). Measure the 
dc voltages at all luminance pins. 
If any voltages are too low, check 
the components connected to 
those pins. Check R51O, R52O, 
R514 and R516 for correct 
resistance. Test capacitors C516 
and C517 in -circuit using a 
capacitance meter. 

In a case when all active com- 
ponents and dc voltages appear to 
be normal, but the problem still 
persists, replace IC5O1. 

Unusual luminance problem 
To confuse the technician, some 

TV receivers develop more than 
one problem at one time. In one 
2039 chassis, the brightness and 
retrace lines could not be turned 
down with the R523 brightness 
control. We automatically re- 
placed the IC5O1, which corrected 
the brightness problem but 
brought to light a second one: The 
tuner could not tune in one station. 

Accurate voltage tests on the 
tuner's memory board showed the 
+ 23.5V source had dropped to 
+ 13.6V. No negative pulses from 

the flyback were scoped at PA1O5 
on selector board PWB (Figure 3). 
Tests of the + 23.5V -source com- 

WINDING 
LEAKAGE 
TO CORE 

CORE 
GROUNDED 

T461 R415 
FLYBACK 7 1 D403 C+13.6V7 

41. 

TO TUNER 
CONTROL 

TO ,$AFETY 
CIRCUIT 

C41 

220µF 

R533 
150 

D504 +0527 
Y220µF 

L301 = 

C304 
47).1F _4_ 

SHORTED FLYBACK GAVE STRANGE SYMPTOMS 

+23.5V 
SOURCE 

+11.64V 
SOURCE 

+11.53V 
SOURCE 

Figure 3. The + 23V source is rectified from the pin -7 flyback signal, then the othe 
two voltages are stabilized by D504 zener. In this receiver, a short between the 
flyback winding and the core grounded the winding incorrectly, thus reducing the dc - 
voltage output from D403. This interfered with the tuner station selection. The 
flyback was replaced. 
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R504 
270 

ponents showed D403 and R415 
were normal, and C416 (220µF) 
filter capacitor was paralleled with 
a similar capacitance but without 
any improvement. 

The next possibility was that 
some overload on the + 23.5V 
source was dragging down the 
voltage. With all loads discon- 
nected from the supply, the 
voltage increased only to about 
+ 16V; not enough to be signifi- 
cant. 

Resistance of the flyback wind- 
ing was 2112, which apparently is 
normal. But a dead short existed 
either from pin 1 or pin 7 to 
chassis ground. All wires on pin 1 

and pin 7 were removed, but the 
short remained at the flyback pins. 

Installation of a new flyback 
(part No. 1177-1557) solved the 
problem with the tuner. 

Kit for modification 
Because the secondary effects of 

picture -tube internal arcs can 
destroy IC501, a modification kit 
was designed to eliminate the 
problem. The 1206-8565 kit can be 
ordered through JC Penney stores 
or the RCA Service Company 
(which now is doing warranty 
repairs for the JC Penney stores). 

The kit includes a new 
AN5310M IC and four zener 
diodes. As shown in the Figure 4 
schematic, solder three zeners on 
the foil side of the board from ter- 
minal 26 to ground, 27 to ground 
and 28 to ground. The last zener 
must be connected between the 
ground foil and pin 20. Remember, 
all zener anodes go to ground. 
Locate the curved ground foil and 
scrape away the green coating 
where the new zeners should be 

C507 
.0027 

27 

PART OF 
10501 

26 

20 

L504 0513 

R503 

28 270 

D512 

R505 
270 

D510 

ADD PROTECTIVE ZENERS 

TO 0902 
GREEN 

TO 0903 
BLUE 

TO Q901 
RED 

Figure 4. A 1206-8565 kit containing a new AN531OM IC and four zener diodes can be 
ordered from JC Penney stores or the RCA Service Company. These zeners are 
soldered to the foil side of the circuit board, and they absorb the transients that are 
produced when the picture tube arcs internally, thus protecting the IC. This should 
be done whenever a replacement IC501 has not operated more than a few weeks 
before failure. 

soldered. Grasp the wire lead of 
the zener in pliers, or a soldering 
heat sink as it is being soldered to 
minimize the possibility of heat 
damage to the diode. 

Loss of height 
When the vertical sweep has col- 

lapsed into one horizontal line, 
scope the IC301 pin 17 waveform 

expecting to find about 1.3Vp-p. If 
it is there, the cause of loss of 
height must be in the vertical out- 
put or yoke stages. If it is missing 
or is weak or distorted, check pin 
20 for the + 11.53V source volt- 
age. A loss of this voltage changes 
the next test to the power supplies. 
If the sources voltage at pin 20 is 
correct, inject a vertical test signal 

Continued on page 50 

The two right-angle pieces of metal near the photograph's center are the heat sinks 
for Q301 and Q302; Q302 is on the left, and Q301 is on the right. The IC at the lower 
center in the photograph is IC301. 
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This schematic is for the use of qualified technicians only. This instrument contains no user - 
serviceable parts. 

The other portions of this schematic may be found on other Profax pages. 
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Product safety should be considered when 
component replacement is made in any area of 
a receiver. The shaded areas of the schematic 
diagram designate the components in which 
safety is of special significance. It is recom- 
mended that only exact cataloged parts be 
used for replacement of these components. 

Use of substitute replacement parts that do 
not have the same safety characteristics as 
recommended in factory service information 
may create shock, fire, excessive x-radiation or 
other hazards. 
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mended in factory service information may create shock, fire, excessive x-radiation or other 
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Product safety should be considered when component replacement is made in any area of a 

receiver. The shaded areas of the schematic diagram designate the components in which safety is 
of special significance. It is recommended that only exact cataloged parts be used for replacement 
of these components. 

Use of substitute replacement parts that do not have the same safety characteristics as recom- 
mended in factory service information may create shock, fire, excessive xradiatioh or other 
hazards. 

This schematic is for the use of qualified technicians only. This instrument contains no user- 
servicable parts. 
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Reprinted by permission of RCA Consumer Electronics 
Copyright 1986, Electronic Servicing & Technology, P.O. Box 12901, Overland Park, KS 66212 

Reprinted by permission of RCA Consumer Electronics Corporation 
Copyright 1986, Electronic Servicing & Technology, P.O. Box 12901, Overland Park, KS 66212 



2082 PROFIIK 
@SYsu 
Manufacturers 
schematics 

Manufactureri PR©NIK schematics 

SOUL, 2082 

g:: 

RI1 

16 

188 5 1 17 

BASING DIAGRAM (IC5011 

The other portions of this schematic may be found on other Prof ax pages. 

il BOTTOM VIEW 
L 

o 
° 

r- C1955 11795 
0 © a.f 2 

Cin s 
Ci40 '4z 

a IltFI00 uM . 
eSMRz 

]O3 © 
E - 

2!v 
K -ri 

IC190 
AUDIO 

Mn CI04 10.80 

' R °!H+ Il 

Clu 
aS.0t2 

:.ar -aY a -!V i38 21 
14 13 1i 1 0 

IYOLUM[I 

o. ..1 , 

2 

Rill 

If 

:-av 
0 

1 F 

LIMI}ER 

01nu IUER 

ORfY 
R8 

L=I 

.TEXT 

RIP Iÿ.0 .0V 
0 

101.18+ 
3!1, 

1 _00 2 

I ter 

Cn1 
.00I 220UF 
5008 1008 

561, 
sOURc 

3 

2.18 2.0 

C1P]R + 

3.9 

IOUF 
aar Rite + 
R14f 
n0 

+ c141 

»V 

+ Cito 

a!v 

:.711 

ter/ 
C0 
2r 

:.3v1 

yc 
b5v- 

CIf 
.01 

Nol in 

Ei1TI.on I , 1 i, 

n, 

1sz 

RL2 

cLi1 0N E 
ooELA ) 

RL215 

ay TO 
41u.4uRL r- sosRo 

r3 

'CLIP Citi 000 RI 0 
FOR IILIN.URL 1400EL4- 

4.31, 0188 

M1t: 
oo. M 

C934 

N 
330 

a00v1 

Nt =°5 - L zl + aov 

0191 

-1184- 

3 

1iv 
54 

IC901"r 
TnI rIM41 I- j 3RM 

REs. , 
04a JL 

uuF h sOúecE 

RL 10 

R208 

íió 

1.3.0>a-, 

4rKR 
32 
0,01 

L 2 

Q® 
ru00 
10K 

riiLl 
26 

ens. RSR 
212 

RL: TO 
I f ' .601 

etúi1 ©I.v-.4TR'Di; 
4 RIOK° 

cö 0 

can 
.001 50 

56 

Rt05 
OK 

Rii: 0 
C30 

206 

ORNP 

cF:Iz 
a.SaR: 

gmoiRRP 

2 

Rv0 

Ca)2 
140 

FR.:6:81.1C 

a5 

"II: i,stF 

Eóú0 _L 
0438 - 

TO 
TO 8250 
C521 

ELECTRUNIL UNERI 
oR ouL uxn 

r;-°D°°?;;! I l1 iL"'rn° 
N 

atr loov 
I 1,2r 

i00r N`bél9 

IiE:;`Ib I 

.911 

130 2008 

903 T1to! 

o 
1)0 

ICFNTERI 

RL20 

1420 

!A 

tri 

B. SOURCE VOLTAGE SYMBOLS 

L72! CP 
+12v +56v 1 

16v +220v 
SOURCE SOURCE SOURCE SOuRCE 

ResU TE4T 

tir MIN ERM= ) 

C+13 :º'í0 

nz 

1 2V 
SOURCE (IC300 PIN 20) 

r J 
1,300 

a- 4 

cax0 j 
aOÜUF 

R322 I 211Z 47 

aao Ra3 
01, 1001, 

032 
.ca3 v 

oao 
10ouuF 

..17110 

Ì)Ii 

u coi 

110 

:.°9i 

.0v .. ZU KM' 
TO R6t5 

1,1.72:!" 

128 

RE4U4TOLR 
iRInER 

oa 

NS 

C[NTT 

LOR CIRCUIT 

To 

VIII 
Ma 

RL1a 

ciao + ca:. 
it, 01 

C352 

_::1,F noua 

85f 

R963 

200 
Cn3 yc 
-0010 
2008 f 

EE. 
CONTROL 

R905 f. 

no 
Cn1 
OOUi 
Or - 

I2v 

Rt!) 

ISR 

2208 

L320 

56uN 

Ilfv 

® 
Rf53 

Product safety should be considered when component replacement is made in any area of a 
receiver. The shaded areas of the schematic diagram designate the components in which safety is 
of special significance. It is recommended that only exact cataloged parts be used for replacement 
of these components. 

Use of substitute replacement parts that do not have the same safety characteristics as recom- 
mended in factory service information may create shock, fire, excessive x-radiation or other 
hazards. 

This schematic is for the use of qualified technicians only. This instrument contains no user- 
servicable parts. 
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The other portions of this schematic may be found on other Profax pages. 

Product safety should be considered when component replacement is made in 
any area of a receiver. The shaded areas of the schematic diagram designate 
the components in which safety is of special significance. It is recommended 
that only exact cataloged parts be used for replacement of these components. 

Use of substitute replacement parts that do not have the same safety 
characteristics as recommended in factory service information may create 
shock, fire, excessive x-radiation or other hazards. 
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Use of substitute replacement parts that do not have the 
same safety characteristics as recommended in factory 
service information may create shock, fire, excessive 
x-radiation or other hazards. 

This schematic is for the use of qualified technicians on- 
ly. This instrument contains no user -serviceable parts. 

The other portions of this schematic may be found on 
other Profax pages. 
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Product safety should be considered when component re- 
placement is made in any area of a receiver. The shaded 
areas of the schematic diagram designate the compo- 
nents in which safety is of special significance. lt is 
recommended that only exact cataloged parts be used for 
replacement of these components. 
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Answers 
to the 
Quiz 
By Sam Wilson 

1. C. ES&T, December 1985, 
page 7. 

The tone arm carriage is driven 
across the record by a servo 
motor. The LED scanning system 
tracks the disc. Variations in 
groove spacing are reported to a 
microcomputer for controlling the 
carriage drive servo motor. 

2. D. ES&T, November 1985, 
page 4. 

3. D. ES&T, October 1985, 
page 6. 

4. A. ES&T, September 1985, 
page 20. 

Begin with the rough ad- 
justments and use the scope to fine 
tune. Never use electronic ad- 
justments to compensate for 
mechanical problems. 

5. B. ES&T, August 1985, 
page 42. 

The letters stand for Schotz 
Noise Reduction. 

6. C. ES&T, July 1985, page 
48. 

7. A. ES&T, June 1985, page 
23. 

Rosin -type fluxes are safest to 
use, but are relatively poor 
cleaners. Their intended purpose is 
to remove only minor oxidation. 

8. D. ES&T, May 1985, page 5. 

9. C. ES&T, April 1985, page 
51. 

See Figure 1. 

10. D. ES&T, March 1985, 
page 16. 

The questions are on page 10. 

MilaBORATORY 

WP -712A Single output 20V, 2A 

with excellent line and load 
regulation. 

WP -705A 0-50V, 2A regulated 
output, DC voltmeter, continu- 
ously variable between ranges. 

USTRIAL DC POWER SUPPLIES 

P-70 
Dual DC power supply, 0-25V 0-2A 

Automatic Short Circuit Shutdown with Reset 
Button. 

Excellent Line & Load Regulation. 

LED overload indicators. 

Two digital voltmeters with range of 0 to 99.9 
VDC. May be used to measure DC source voltage 
or current. 

May be used in series to provide 0-50V DC (u 
0-2A 

IZ's line of DC power supplies have a contemporary 
new design along with up-to-date features and 
specifications which offer you laboratory and indus- 
trial type performance-with style. This line of DC 

power supplies is well suited for servicing a wide 
variety of electronic equipment as well as produc- 
tion testing, circuit design, quality inspection and 
educational applications. Single, Dual & Triple out- 
put units are available. 

The WP -707A dual power supply has two digital 
panel meters which can be switched to monitor 
voltage and, or current of either output. 

VIZ TEST EQUIPMENT division of VIZ Manufacturing Cc 
335 E PRICE STREET, PHILADELPHIA. PA 19144 
215/844-2626 TLX 710-670-2626 800/523-3696 

Circle (17) on Reply Card 
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- +11.53V 

Continued from page 28 

at pin 17 of IC3O1. If the IC is bad, 
but the following circuits are nor- 
mal, a test pattern should appear 
on the TV screen and on the scope 
(Figure 5). 

Very low voltage at pin 20 might 
indicate either a leaky IC3O1 or a 
defect in the power supply. Mea- 
sure the resistance from pin 20 to 
chassis ground. If the reading is 
below 4502, disconnect pin 20 
from the circuit board. Now 
measure pin 20 alone. The resis- 
tance will be low if IC3O1 is leaky 
internally. If so, IC3O1 must be 
replaced. 

A normal sawtooth waveform at 
pin 17, but no height on the screen 
or waveform at C31O (Figure 6), 
changes suspicion to the vertical - 
output circuit. Vertical outputs 
Q3O1 and Q3O2 have a history of 
failures. First, take do voltage 
measurements of Q3O1 and Q3O2. 
If that doesn't reveal anything 
significant, check both transistors 
in -circuit. 

If the in -circuit tests give ques- 
tionable results, remove the tran- 
sistor from the circuit and from 
the heat sink and test thoroughly. 
If either check shorted, also test 
R3O8 or R3O9 because the over- 
load usually causes the emitter 
resistor to become open. 

A technician can go through a 
complicated series of do voltage 
tests with calculations to show 
which resistors are open or have 
changed value, but this is seldom 
necessary in these circuits. Figure 
6, for example, shows only nine 

20 1 
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+2.1V 

5 

OF 

+4.3V 

13 
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+1.7 

15 

5.9V 

19 

R305 

17 
100 

TO Q302 
+.75V 

VERT OUT 
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C307 ~1C306 
I 2.2µF R307 3µF 

TO Y 15K R304 
I3. 

tt 

HOR1Z 6800 J. 

CIRCUITS 

R306 R303 
VERT VERT 
HEIGHT HOLD 

5000 50K 

1 

+23.5V +11 53V 

VERTICAL VOLTAGES 

Figure 5. IC301 contains the vertical oscillator and driver stages. Vertical hold and 
vertical height controls are supplied, but there is no need for a vertical linearity con- 
trol. The signal at pin 14 is produced by the vertical yoke current flowing through 
resistor R317, and this gives excellent linearity without adjustments. Scope pin 17 to 
determine whether or not IC301 is giving out the vertical -drive signal. If you verify 
that it is not, inject a vertical test signal there. It should give vertical deflection if the 
Q302 and Q301 stages are normal. 

R851, the adjustment potentiometer for the + 112V supply, is located as shown by 
the arrow, between the IF shield and 0302. 
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Check out the#1 source 
for technical support: 

RCA. 
Valuable, time -saving parts literature 
Nationwide distribution with super -fast delivery 
Highest quality exact replacement parts 

1F7827 VCR Key Items Cross 
Reference from Manufacturer's Model 
Numbers to RCA Stock Numbers - 
CDvers Magnavox, Panasonic, 
Piilco, Sylvania and 
RCA. 

.A 'I°oo1s, 
rtts and 
'kids for 
rumonts 

D 1F6857 RCA Tools, Lubricants and 
Service Aids for Video Instruments - 
ILustrations and descriptions. 

1F6870 Cross Reference TV Modules 
to RCA Chassis Vol. II - Lists replace- 

ment modules by number and 
functions for most recent 

color chassis. e 

RCA offers a wide range of literature highlighting our exact replacement parts. 
Each booklet is designed to make your job easier and more profitable. They're 
comprehensive and continually updated. Best of all, they're free. So check off 
the ones you want to check out. Then send in this coupon/ad today. 

1F7297 Fastest Moving VHS VCR Parts Chart - 
Helps you establish and minimize VCR 
parts inventory. 

1F6627 Replacement Parts for RCA Video 
Cassette Recorder Instruments - Helps 
determine RCA stock number when you 
know original manufacturer's number. 

1F6932 RCA Drawing Number to Stock Number 
Cross -Reference - Relates RCA's manu- 
facturing type number to RCA replace- 
ment stock number for all consumer 
products. 

1F5790 RCA Remote Controls for TV, VCR, 
VideoDisc Instruments - Includes illus- 
trations; cross-references stock 
numbers and instrument model 
numbers. 

D 1F6541 RCA Replacement TV Antennas - 
Actual size illustrations. 

Please send the RCA Parts literature checked above to: 

1F5345 QT Parts List - Quick turnover list of the 
150 fastest -moving consumer parts. 

1F7148 Replacement IHVT Chart - Cross- 
references chassis to replacement inte- 
grated high voltage transformer. 

1F4163 RCA Exchange Program Eligibility List - 
Lìsts parts eligible for dud return 
allowance. 

1F3588 RCA TV Tuner to Replacement Stock 
Number Cross -Reference - Lists RCA 
mechanical tuners and exact replace- 
ment stock number. 

1F4786 Cross -Reference TV Modules to RCA 
Chassis Vol. I - Lists replacement 
modules by number and functions for 
earlier color chassis. 

Firm 

Address 

City State Zip 

Attention 

Fill in information at left and mail entire page to: 

RCA Distributor and Special Products Division 
2000 Clements Bridge Road 
Deptford, NJ 08096-2088 
Attn: Sales Promotion Services cil 
Offer expires July 31, 1986. 
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petws Dynamically test all 
caps & coils 100% reliably! 

LC75 "Z METER 2" 
Patented 
$995 

401101.11 
Finds them all because the "Z METER" is still the only LC tester that 
enables you to test all capacitors and coils dynamically - but now it's 
faster, more accurate and checks ESR (Equivalent Series Resistance). 

Find Defective Capacitors That All Others Miss 
Want to dynamically test capacitors for value, leakage, dielectric 
absorption, and ESR with up to 600 volts applied with 100% reliable 
results? 

Test Inductors In- Or Out -Of -Circuit And Save Time 
Looking for a sure fire way to dynamically test inductors for value, 
shorts, and opens? 

Reduce Costly Inventory 
Tired of stocking a large inventory of caps, coils, flybacks, and 
IHVTs because you don't have a proof positive way of testing them? 

Test SCRs & TRIACs Without Investing In A Second Tester 
Need a way to test SCRs, TRIACs, and High -Voltage Diodes 
dynamically with up to 600 volts applied? 

Turn Chaos Into Cash By Quickly Locating Transmission 
Line Open & Shorts 
Like to be able to pinpoint distance to a short or open, to within feet, 
in any transmission line? 

Call WATS Free, 1-800-843-3338, to try the world's only Dynamic LC 
Tester for yourself for 15 days FREE. 

CALL TODAY 
WATS Free, 1-800-843-3338 

NCOR 
ELECTRONIC TEST EQUIPMENT 
Innovatively Designed With Your Time In Mind 

3200 Sencore Drive 
Sioux Falls, South Dakota 57107 

Circle (19) on Reply Card 

VERT OUT 
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IC301 R312 
PIN 17 2.7 

R311 
10 

C350 
.012 

R309 
2200 

R308 
2200 

VERTICAL OUTPUT 

C313 
.01 

C30 

+53.1V 

10µF 

Figure 6. There are a few components in 
the 0301/0302 vertical -output stage. If 
necessary, test all of them. The 
sawtooth of vertical yoke current across 
R317 is modified by C312 and R315 and 
again by the "S" filter R313, C311, and 
R314 before the shaped waveform is 
sent to IC301 pin 14 where it automati- 
cally corrects the linearity. These values 
are fairly critical. 

resistors (including the first base 
resistor, the S filter resistors and 
the yoke -return resistor). Only five 
resistors are vital to the output 
stage, so just test them while the 
transistors are out of the chassis. 
Measure each with the test leads in 
one polarity and then exchange 
the test leads and make the mea- 
surement again. The higher read- 
ing probably is the correct one. If 
the reading swings (from some 
capacitor charging), just hold the 
probes there a little longer. 

Resistances of R312, R310, 
R308 and R309 are critical, so tol- 
erance should be a consideration 
when replacements are selected. 

An open C310, R317 or L462 
(vertical -yoke coils, Figure 6) 
removes all vertical sweep from 
the picture tube. R317 is a large 
part of the automatic linearity 
system and must not be tampered 
with. A quick test is from the 
negative terminal of C310 to 
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C310 
100NF 

VERT OUT 
Q301 

+53.9V 

e7V 

C30 
R310 10NF 

330 

+112V 

TO IC301 PIN 14 

R313 
22K 

R314 
10K 

C311 
1.2NF 
= C312 
4.7NF 

R315 
18K 

R317 
3.3 

VERT 
YOKE 

ground; a normal receiver will 
show about 5.352. Another 100µF 
capacitor can be paralleled across 
C310 temporarily as a test for an 
open capacitor. (Turn off the ac 
power before adding the 
capacitor.) 

Insufficient height 
Scope waveforms can be very 

helpful in identifying stages with 
defects. For example, a weak drive 
voltage (should be 1.3Vp-p) at 
IC301 pin 17 might be caused by a 
defective 1C301 integrated circuit 
or an insufficient + 11.53V supply 
voltage. Also check (to find if Q302 
is loading down the drive signal) by 
disconnecting the emitter terminal 
of Q302 and trying the test again. 
A normal drive signal indicates ex- 
cessive loading. No change proves 
1C301 is not operating correctly, 
and should be replaced. 

Measure the + 11.53V source at 
pin 20 and the + 23.5V source at 

Faster, more accurate, and more 
confident measurements you can trust 

every time ... or your money back. 

SC61 
Waveform Analyzer 
Patented 
$2,995 

If you value your precious time you will really want to check out what 
the exclusively patented SC61 Waveform Analyzer can do for you .. . 

No More Fiddling With Confusing Controls 
Exclusive ultra solid ECL amplifiers, simplified controls and bright 
blue dual trace. You'll measure signals to 100 MHz easier than ever. 

Exclusive 3000V Protection For Fearless Circuit Measurements 
Accurately and confidently measure from 5mV all the way to 2000V 
without hesitation - While 3000V protection eliminates expensive 
"front end" repairs and costly equipment downtime. 

Guaranteed Faster, More Accurate, More Confident Measurements 
You'll be amazed that by making only one circuit connection and 
pushing one button for each test, you can instantly read out DC 
volts, Peak -To -Peak volts and frequency with digital speed and 
accuracy. It's a real troubleshooting confidence builder. 

Confidently Analyze Complex Waveforms Quickly 
Exclusive Delta measurements let you intensify any waveform 
portion. Examine glitches, interference signals, rise or fall times or 
voltage equivalents between levels instantly at the push of a button. 

Speed Your Digital Logic Circuit Testing 
Analyzing troublesome divide and multiply stages is quicker and 
error free - No time-consuming graticule counting or calculations. 

To see what the SC61 can do for your troubleshooting confidence 
CALL TODAY, WATS Free, 1-800-843-3338, for a FREE 15 day 
Self Demo. 

CALL TODAY 
WATS Free, 1-800-843-3338 

SNCOF 
ELECTRONIC TEST EQUIPMENT 
Innovatively Designed With Your Time In Mind 

3200 Sencore Drive 
Sioux Falls, South Dakota 57107 
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Now test every CRT on the market 
... without ever buying another adaptor 

socket or coming up embarrassingly 
short in front of your customer .. . 

CR70 
"BEAM BUILDER" 
Patented 
$995 

Have you ever: 

Thrown away a good TV, data display, or scope CRT that could have 
been used for another two or three years because you had no way to 
test it? 

Lost customers because you advised them that they needed a new 
CRT when another technician came along and restored the CRT for 
them? 

Lost the profitable extra $35 or more that you could have gotten for 
restoring a CRT while on the job? 

Avoided handling trade-ins or rentals because you were afraid you'd 
have to replace the picture tube? 

Had a real need to test a CRT on the job, but didn't have the right 
adaptor socket or setup info in your setup book? 

If any of these things have happened to you, you'll want to try the 
CR70 Universal CRT Tester and Restorer for 15 days, FREE OF 
CHARGE - with no obligation. 

CALL TODAY 
WATS Free, 1-800-843-3338 

SNCOR 
ELECTRONIC TEST EQUIPMENT 
Innovatively Designed With Your Time In Mind 

3200 Sencore Drive 
Sioux Falls, South Dakota 57107 
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C310 
100µF 

R331 
1200 

VERTICAL OUTPUT 

22µF~ 

R319 

+23.5V 

PINCUSHION CIRCUIT 

Figure 7. Side pincushioning is cor- 
rected by sending the horizontal yoke 
current through the secondary of T460 
whose inductance is varied by the ac 
and dc voltages at the primary. R331 and 
R319 apply some of the vertical -sweep 
output, C330 filters it before it reaches 
the T460 primary. R319 also brings in dc 
offset current to move the primary induc- 
tance where it operates best. 

the height control, and make pow- 
er supply repairs if either is low. 
Check for correct waveforms at 
pins 14, 15, 18 and 19 of IC301, 
and be certain R306, R307, R304 
and R303 have the correct resis- 
tance. 

Check these components when 
the sweep is insufficient: R312, 
R308, R310, Q301, Q302, C309 and 
C310. Replace any that are defec- 
tive or questionable. C309 or C310 
also can be checked as stated be- 
fore by paralleling a similar capaci- 
tor across it during operation. If 
the paralleled capacitor produces a 
large improvement, it is clear the 
original capacitor is open. 

Do not overlook the pincushion - 
transformer circuits (Figure 7) for 
vertical height (or horizontal 
width) problems. There are just a 
few components there; check them 
all and be certain. Also, the P/J401 



T460 

JIAGNET 

(--- 

C417 
.36 

FROM 0402 
HORIZONTAL OUTPUT COLLECTOR 

HORIZ YOKE 

yoke plug might be another possi- 
ble source of mysterious intermit- 
tent problems. Keep it in mind. 

Vertical foldover 
Most cases of foldover and poor 

vertical linearity originate in the 
vertical -output circuit. So first 
check both output transistors for 
leakage. Test diodes D301 and 
D302 for leakage or being shorted. 
If all other tests fail, replace 
Q302 and Q301, in that order. (A 
universal transistor replacement 
chart is included in this article.) 
Use a capacitance meter to check 
in -circuit these capacitors: C307, 
C308, C309, C311 and C312. 
Replace or temporarily substitute 
any that are low in capacitance. 

Intermittent height 
With a dual -trace scope, monitor 

the IC301 pin 17 signal with one 

Walk out "tough dog" 
TV & VCR troubles in half the 
time ... or your money back. 

VA62 
Video Analyzer 
Patented 
$3,295 

Would you like to ... 

Increase your service profits by isolating any problem to one stage in 
any TV or VCR in minutes, without breaking a circuit connection, 
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performance testing TVs & VCRs before they leave your shop? 
Check all standard and cable channels? Check complete RF, IF, video 
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back off the set? 

Take the guess work out of costly service parts with the patented 
Ringing Test? Run dynamic proof positive test on any yoke, flyback 
and integrated high voltage transformer ... in the circuit? 

Protect your future by servicing VCRs for your customers before 
they go to your competition. Walk out "tough dog" troubles in any 
VCR chrominance or luminance circuit - stage by stage - to isolate 
problems in minutes? Have a proof positive test of the video 
record/play heads before you replace the entire mechanism? 

Increase your business by meeting all TV and VCR manufacturers' 
requirements for profitable warranty service work with one up-to- 
date system? 

If you answered yes to any of these questions, you'll want to put the 
VA62 Analyzing System on your bench for a 15 day FREE trial .. 

CALL TODAY 
WATS Free, 1-800-843-3338 SNCOl 

ELECTRONIC TEST EQUIPMENT 
Innovatively Designed With Your Time In Mind 

3200 Sencore Drive 
Sioux Falls, South Dakota 57107 
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COMPONENT NUMBER IC MFG. NUMBER RCA PHILIPS 

IC301 AN -5411 1177-1169 SK -9314 ECG -1417 

IC501 AN -5310 1177-1151 SK -9016 ECG -1410 

Q301 
& 

Q302 

2SC-2073 1178-7538 SK -3929 ECG -375 

Table 1. These replacements have been tested and found satisfactory for use in the 
JC Penney model 685-2039. 

probe and the output signal at 
C310 with the other probe. Then 
wait until the intermittent occurs, 
or until you can find a way to trig- 
ger it. Several do voltages also 
could be monitored, such as IC301 
pins 15 and 20, and + 87V at the 
Q301 collector. 

The components most likely to 
produce intermittent height (ver- 
tical deflection) are IC301, Q301 
and Q302. Remember that canned 
coolant sometimes triggers an in- 
termittent on or off when sprayed 
on the offending part. Just be sure 
that only one component at a time 
is cooled if you want to be sure 
that the test will be accurate. 

If a waveform remains at C310 
but the screen shows only one hori- 
zontal line, suspect a defective 
yoke, the yoke plug or the wires to 
these components. Poor socket 
connections at pins 4 and 5 can 
cause the open circuit and loss of 
vertical. Incidentally, the vertical 
yoke coils should measure 5652. 

TEST INSTRU M ENTS 
Lowest Prices 
Off -The -Shelf 
Directly To You 

HITACHI 35 MHz DUAL TRACE 
OSCILLOSCOPE 

Model V-355 

$59995 
(Reg. $899.95) 

Probes included. 

Thin, lightweight, 
compact Large 6" 
rectangular, internal graticule CRT 

Autofocus LOGIC PROBE 
BP LP189 

($40.00 VALUE) 
with purchase of 

Model V-355 

,`a 
,,e 

FORDHAM 550 MHz 
FREQUENCY COUNTER 

Model FM -8 

$16995 
(Reg. $249.95) 

Completely assembled, pre -tested, pre - 
calibrated High intensity 8 -digit LED 
display 

= Phone orders accepted. 

B&K 60 MHz 
TRIPLE TRACE OSCILLOSCOPE 

Model 1560 

$89995 
(Reg. $1150) 

Probes Included. 

i mV/div sensitivity 
22 calibrated 
sweeps Rectangular CRT 
w/internal graticule & scale 

illumination Autofocus 

FLUKE 31/2 DIGIT MULTIMETERS 
& VOLTMETERS 

95 
Model 73 

ÿ 
T 

Model 75 $8995 

Model 77-F $11995 

Fordham 

FORDHAM SWEEP 
FUNCTION GENERATOR 

Model FG -801 

$19995 
(Reg. $289.95) 

Test Leads included. 

IPP42 
7 frequency ranges, 02 Hz to 2 MHz 
Accuracy to ±5 /o 

HITACHI 100 MHz QUAD TRACE 
DELAYED SWEEP OSCILLOSCOPE 
Model V -1050F 

$124995 
(Reg. $1980) 

Probes included. 
Large 6" rectangular 

CRT w/internal graticule 
Delayed alternate and 

single sweep functions 
Autofocus 

K FoR G 47 c 

FREE Toll Free 

800-645-9518 
260 Motor Parkway, Hauppauge, NY 11788 In NY State 800-832-1446 

Service 8 Shipping Charge Schedule 
Continental U.S.A. 

FOR ORDERS ADD 
$25-100 $4.50 
$101-250 $6.00 
$251-500 $8.00 
$501-750 $10.50 
$751-1,000 $12.50 
$1,001-1500 $16.50 
$1,501-2000 $20.00 
$2,001 and Up $25.00 
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Vertical voltage sources 
A complete loss of height, inter- 

mittent height or insufficient 
height can be caused by abnormal 
conditions in any or all of the three 
voltage sources. The + 112V 
source supplies the horizontal - 
output transistor and Q301, plus 
the base voltage for Q401, the hori- 
zontal -driver transistor. There- 
fore, any significant increase of 
this voltage would produce shut- 
down and remove all power; this 
would remove the voltage and all 
danger to Q301. A reduced + 112V 
source voltage probably would pro- 
duce a picture with reduced width 
and height. 

When the + 11.53V at IC301 pin 
20 is missing, check for an open 
R415 (19 fuseable surge resistor) 
and a shorted or open D403 diode 
rectifier (Photofact 2145-1). If the 
+ 11.53V source is higher than 
usual, check zener diode D504; it 
might be open. Or in the opposite 

direction, leakage in D504 can pro- 
duce excessive heat and reduce the 
voltage source. 

Remember that insufficient ver- 
tical height and rolling problems 
might be caused by a defect in the 
low -voltage supply circuits. 

Comments 
This JC Penney's 685-2039 

model is somewhat typical of many 
that extensively use integrated cir- 
cuits. Questions arise during 
troubleshooting because very few 
stages are brought out to external 
pins. Therefore, the usual resis- 
tance and do voltage tests cannot 
always identify a defective IC. 
Sometimes it is necessary to 
replace the integrated circuit. 
That's costly and time consuming, 
but necessary in many cases. 

We hope the suggestions in this 
article will help the technicians, 
and result in avoiding unnecessary 
IC replacements. SSW, 

SAVE 
TIME 
For fast, accurate 
service, please 
remove the Peel -Off 
Label (which is used 
to address your 
magazine) and affix it 
to the Reader Service 
Card, the Address 
Change Card, or to 
any correspondence 
you send us regarding 
your subscription. 

.404 
d's'ses* 

MAY 
Ups and downs of vertical sweeps-Homer L. 
Davidson describes 10 vertical problems that ex- 
emplify the wide variety of malfunctions com- 
monly occurring in several color -TV -receiver 
brands. Although most vertical problems are 
easy to repair, a few require persistent, some- 
times creative, testing. The author recommends 
using a good VOM or DMM with your scope, and 
points out that a schematic or Photofact is 
necessary reinforcement. 

Test components and ICs with your scope-Ac- 
cording to the author, Al Kovalsky, a component 
test feature is found on some scopes. Jacks on 
the scope provide output of low -current sine 
wave voltage that can be applied across compo- 
nent contacts. With a single -channel scope, the 
input is accepted and the trace displayed from 
one source. For comparison testing, as detailed 
in the article, a dual -channel scope is required. 

Field -strength meter or signal -level meter?-The 
characteristics and purposes of these two test- 
ing devices are dissimilar, although they fre- 
quently are confused even by experienced tech- 
nicians. James Kluge explains why the two 
meters are not interchangeable. 

What do you know about electronics? - Visual 
modulation. Oscilloscopes, certainly the best in- 
strument to use when visualizing waveforms, un- 
fortunately show the waveforms as 2 -dimension- 
al when, in reality, waveforms have three dimen- 
sions: amplitude, frequency and time. These can 
be displayed graphically today with a personal 
computer, a great advance from the granddaddy 
3 -dimensional display described by the author. 
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Whatdyouo 
w bout 
electronics? 

Constant 
-current 

generators 

By Sam Wilson 

The idea of a constant -voltage 
generator, one that produces a 
fixed value of voltage across a load 
regardless of the amount of the 
load's resistance, is widely under- 
stood. Today's stiffly regulated 
power supplies can approximate 
closely a constant -voltage genera- 
tor within a given range of output 
currents. 

A less familiar concept is the 
constant -current generator. It pro- 
duces current through a load re- 
sistance even though that load re- 
sistance may change. The constant 
current also can be simulated us- 
ing electronic control circuitry. 

The simplest component that 
can be used for constant -voltage 
generation is the zener diode. 
There also is a constant -current 
diode available. It maintains a 
constant -current flow despite 
variations in applied voltage or 
load resistance. The constant -volt- 
age and constant -current diode 
symbols and their characteristic 
curves are shown in Figure 1. 

The author is indebted to Motorola for much of the 
technical information presented in this article. 

-v 

Figure 1. 

i/ ZEN ER 

ZENER 

KNEE 

CONSTANT - 
CURRENT 
DIODE 

CONSTANT -CURRENT 
DIODE CURVE 

V 

Figure 1. These are the symbols and the characteristic 
voltage and constant -current diodes. 

Use in network analysis 
The concept of constant -voltage 

and constant -current generators 
existed before electronic com- 
ponents could be made to approx- 
imate their characteristics. As a 
matter of fact, they were consid- 
ered to be imaginary generators 
used in Thevenin's and Norton's 
theorems. These theorems are still 
used to simplify circuit calcula- 
tions. The following statements of 
the theorems are applicable to do 
circuits. (Resistances must be re- 
placed with impedances in ac sys- 
tems.) 

THEVENIN'S THEOREM: Any 
two -terminal network composed of 
linear bilateral circuit elements 
and one or more sources of voltage 
can be replaced with a simple 
constant -voltage generator in 
series with a resistor. 

NORTON'S THEOREM: Any 
two -terminal circuit composed of 
linear bilateral circuit elements 
and one or more sources of voltage 

curves for the constant - 

RTH 

X' 

(a) 
Q Y' 

Figure 2. (b) 

RN 

77 

77 

Figure 2. In network analysis, these sim 
ple circuits, the Thevenin and Norton 
generators, can be used to replace more 
complex combinations of sources and 
resistances. 
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can be replaced with a constant - 
current generator in parallel with 
a resistor. 

Figure 2 shows Thevenin's (a) 
and Norton's (b) generators as 
they usually are depicted. 

Figure 3 shows a complex do cir- 
cuit consisting of linear, bilateral 
circuit elements (resistors) and 
several sources of voltage. This 
circuit, according to Thevenin's 
and Norton's theorems, can be re- 
placed with either of the two cir- 
cuits shown in Figure 2. It follows 
that if either of the circuits in Fig- 
ure 2 can be used to replace the cir- 
cuit of Figure 3, as far as calcula- 
tions of load voltage and load cur- 
rent are concerned, then the two 
circuits also must be equivalent to 
each other. 

We are more interested here in 
the concept of the constant -cur- 
rent generator (Im). But let's first 

igure 3. 

,A4 

,\, 

Figure 3. This circuit, according to Thevnin's and Norton's theorems, can be replaced 
with either of the two circuits shown in Figure 2. 

Beckman Industrial« 
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look at the circuit of Figure 2(a). 
This Thevenin generator has a 
constant voltage source (Vth) in 
series with the Thevenin equiva- 
lent resistance. If you are looking 
into terminals X' and Y', you will 
see an open -circuit voltage that is 
identical to the open -circuit 
voltage in Figure 3. 

Also, if you short the sources of 
voltages, then the resistance look- 
ing into the Thevenin's generator 
will be identical to the resistance 
looking into the circuit of Figure 3. 

Because of the way the equiva- 
lent Thevenin generator circuit is 
calculated, it is necessary that the 
internal resistance of Vth must be 

Take the trouble out of 
troubleshooting and repair of 

microcomputers 
Computerfacts 

Choose Sams Computerfacts for 
detailed schematics, circuit board 
photos. troubleshooting tips, and 
replacement parts cross references 
covering more than 50 different 
microcomputers, printers, disk drives. 
and monitors. Sams works from 
actual production models 
disassembling each unit and testing 
each board. Every component 
location, every circuit track. and every 
waveform is checked and rechecked. 

Coverage includes IBM. Apple. 
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Rana disk drives: and Hitachi'. 
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and many more. Call 
800 -428 -SAMS to order the 
Computerfacts you need. 

Troubleshooting and Repair Guides 

These easy -to -understand repair and 
maintenance guides provide the 
instructions you need to solve 
problems unique to the Apple ", II + / 
Ile. IBM' PC, CommodoreTM 64 
and Commodore 1541 disk drive. 
The books contain schematic 
diagrams. block diagrams. 
photographs and troubleshooting 
flowcharts to trace the probable cause 
of failure. A final chapter on 
advanced troubleshooting shows you 
how to perform more complicated 
repairs. 

Apple f1 + /Ile. No. 22353. $19.95 
IBM PC. No. 22358. $19.95 
Commodore 64. No. 22363. $19.95 
Commodore 1541 Disk Drive. 

No. 22470. $19.95 

To order call 

800 -428 -SAMS 
Ask for Operator 803 
In Indiana call 317-295-5566 

Book No. Quantit° Pott 

Shipping & Handling 

All CA. FL. IN. NC. N1. DH. TN. WV 

residents add haul sales tax 

Total 

S 2.50 

Name 

Address 

Cary 

State Tip 

credo tard VISA '_. MC AF 

Signature (required) 

Check or money order enclosed. Make checks payable to Howard t 
Sams & Co.Mail this form with payment tir Howard W Sams & Co 

Inc Dept. DM a300 West 62nd Street Indianapolis. IN n62(8 

54415m 

zero. If the resistance was any 
other value, then the voltage 
would change under varying load 
current conditions and it would no 
longer be a constant -voltage gen- 
erator. 

For the constant -current gener- 
ator of Figure 2(b), it is also 
necessary to see the same terminal 
voltage and the same resistance 
looking into terminals X" and Y". 
The Norton resistance (Rn) is nu- 
merically equal to Rth and it is cal- 
culated in the same way. 

A moment's reflection will show 
that if Rn and Rth are equal, then 
it is necessary that the internal re- 
sistance of In must be infinite. If 
this were not so, the resistance of 
In would be in parallel with Rn. 
That would reduce the resistance 
as seen looking into terminals X" 
and Y". 

The Thevenin constant -voltage 
source can be very closely ap- 
proached by using a closed -loop 
voltage regulator. Likewise, the 
Norton generator can be simulated 
using electronic circuitry. Later in 
this article, we will discuss an elec- 
tronic constant -current generator. 

The constant -current diode 
Figure 4 compares the constant - 

current diode with the simplest 
JFET construction used to make 
such a diode. Note that the JFET 
gate is connected to the source so 

Figure 4. The symbol for the ideal 
constant -current diode along with the 
simplest JFET (junction field-effect tran- 
sistor) construction of an actual device 
with a characteristic that approaches 
that of the ideal device. 
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you coutu make your own con- 
stant -current diode by using a sat- 
urated JFET. It is only necessary 
to pick the right JFET with the 
right saturating current. The real 
problem is that the current may 
not be related to the actual current 
that you desire. 

A better version is shown in Fig- 
ure 5. With this arrangement, it is 
possible to select the desired op- 
erating current. Another version 
is shown in Figure 6. It uses two 
JFETs and it has the advantage of 
having a higher impedance. Also, 
it is adjustable. When experiment- 
ing with this constant -current 
generator, you must be sure that 
both JFETs are conducting when 
the circuit is in operation. 

Figure 5. This arrangement yields a near- 
ly constant current that may be selected 
by varying the resistance. 

her constant -current device, this circuit using two FETs has the advan- 
g a higher impedance. 
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The very earliest electronic con- 
stant -current generators used pen- 
tode vacuum tubes because of their 
high impedance and constant -cur- 
rent output after the saturation 
point has been reached. Pentodes, 
of course, have the disadvantage 
that they require filaments and 
additional electrode connections. 
So, it was not possible to buy off - 
the -shelf constant -current diodes 
similar to the ones now available 
with JFETs. An additional advan- 
tage of using JFETs is that there 
are both N -channel and P -channel 
devices. Therefore, it is possible to 
use either (with corresponding 
changes in polarities). 

Circuits 
Constant -current diodes can be 

connected in parallel to increase 
the current rating, or in series to 
increase the voltage rating. (See 
Figure 7.) When connected in 
series, it is necessary to use paral- 
lel resistors across each diode to 
assure that they are all operating 
under identical voltage conditions. 

Some practical applications of 
constant current diodes are shown 
in Figure 8. For the application 
shown in (a), a constant -current 
diode is used to produce a linear 
charging voltage on the capacitor. 
This causes any sawtooth wave- 
form at the base of the UJT (uni - 
junction transistor) to have a 
linear ramp. Without the constant - 
current diode, the sawtooth ramp 
will be a time -constant curve. 

Figure 8(b) shows how the con- 
stant -current diode can be used in 
conjunction with a zener diode to 
produce a very accurate reference 
voltage. This circuit utilizes diodes 
that have a zero temperature coef- 
ficient so that the output voltage 
does not change as a result of 
changes in operating temperature. 
This circuit configuration also is 

Figure 7. 

(a) VOLTAGE RANGE 
EXTENSION 

(b) CURRENT RANGE 
EXTENSION 

o 
(ce BIPOLAR CURRENT LIMITER 

Figure 7. Constant -current diodes can be connected in series to extend the voltage 
range, or in parallel to extend the current range. 

Figure 8a. 

vin 

WITHOUT THE CONSTANT -CURRENT 
DIODE, THE SAWTOOTH RAMP WILL 
BE A TIME -CONSTANT CURVE. 

D, 

OTC CRD (Selected) 

OTC 
REFERENCE 

DIODE 
S9 

vo 

Figure 8b. 

Figure 8. In (a), the constant -current diode in the circuit will cause any sawtooth 
waveform appearing at the base of the UJT to have a linear ramp rather than a time - 
constant curve. In (it)), a constant -current diode in conjunction with a zener diode pro- 
duces a highly accurate reference voltage. 
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A.W. Sperry Instruments introduces 

The4% digit wit 

Another A.W. Sperry Instruments first! Our new AWS DM -7010 
combines the precision of 41/2 digit readings with all the most - 
wanted features you've been looking for. We've even included a 
built-in frequency counter (up to 200KH7.)! With 9 functions and 
33 ranges, the AWS DM -7010's expanded capability can't be beat! 

And that's not all! Included among the special functions built 
into the DM -7010's small, self-contained housing are: conductance, 
diode test and an instant audible continuity check. The DM -70í0 
has a basic DC Volt accuracy of 0.05% and loads of built-in 
safety features. 

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

For more information, call your distributor or A.W. Sperry Instru- 
ments, Inc., P.O. Box 9300, Smithtown, N.Y. 11787.800-645-5398 
Toll -Free (N.Y., Hawaii, Alaska call collect 516-231-7050). 

41.214: ú ¡A Haegy* , 
10A A COM v S2 

Awl Dr -7010 J 

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

Circle (27) on Reply Card 

Figure 9. A differential amplifier must be fed a constant current in order to operate 
properly. This may be accomplished by using a large -value resistance, or, preferably, 
a constant -current diode. 

effective for removing noise and 
ripple voltages from the input 
voltage. An attenuation of about 
100dB can be attained for frequen- 
cies up to several hundred kilo- 
hertz! 

Figure 9 shows the use of a con- 
stant -current diode for the current 
sourcing of a differential amplifier. 
In order to operate effectively, a 
differential amplifier must be fed a 
constant current to the emitter 
junction. The constant current 
diode is ideal for this application. 
You will sometimes see a large re- 
sistance value being used to simu- 
late a constant -current source. A 
good example of this application is 
evidenced when a high resistance 
is substituted for the constant - 
current diode. This also is shown in 
Figure 9. A simple Ohm's Law an- 
alysis will show how this works. 
(See Figure 10.) 
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10k 10k 

Capacitance, 
logic and more. 

For less. 
Now, a fully -loaded DMM combines 

a capacitance meter, logic probe, and 
an hFE meter, all for the price of a DMM. 

TTL Logic Probe: 20 MHz 

Hi/lo/off indications 
Detects 25nS pulse width 

Capacitance: 5 ranges (2nF to 20µF) 
hFE (NPN or PNP): 1 range (1000) 
DMM: DCV-5 ranges (.2V to 1W) 

ACV -5 ranges (.2V to 750V) 

DCA- 4 ranges (200µA to 10A) 

ACA -3 ranges (20mA to 10A) 

Ohms -7 ranges (200 Ohms 
to 2000 Megohms) 

Continuity beeper 
Diode check 
Built-in bail 
Anti-skid pads 

See one now at your local Beckman 
Industrial distributor. 

DM25L... Só995* 

cugficu,rm 
Tag *main_ 

fr 
DCV ----_ 4e-- 

7 mot ÀCv - 
r,a 

ro%; I 
't r 

zoo 
, zo 

v 

EBCÉ É ÇÉM 

'Suggested list price t $h51 with batten. test leads and manual. 

Bór4rrr Ric 

Beckman Industrial Corporation 
A Subsidiary of Emerson Electric Company 
630 Puente Street, Brea, CA 92621 

(714) 671-4800 

Copyright 1985 Beckman Industrial Corporation 
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Figure 10. Analyzing this circuit in terms of Ohm's law explains why use of a large 
series resistance provides relatively constant current. 
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Figure 11. 
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Figure 11. Two constant -current diodes connected back-to-back yield a very linear 
triangular output waveform with an input of a sine or square wave. 

In Figure 10(a), there is a 100V 
supply in a series with a 10k resis- 
tor. The resistance across the 
source is varied from 5k to 10k. 
Note that this causes the output 
current to vary from 6.64A to 
5µA. The ratio of maximum to 
minimum current in this case is 
1.332. 

When the series resistance is in- 
creased to 100k, as shown in Fig- 
ure 10(b), it is necessary to use a 
voltage of 700V so that the max- 
imum current (6.66µA) will be the 
same as for the circuit of Figure 
10(a). Now when the resistance is 
changed from 5k to 10k, the ratio 
of maximum -to-minimum current 
is only 1.05. 

Clearly, the higher resistance re- 
sults in a more nearly constant 
current. If the resistance is raised 
even higher - above 100k - it will 
be more effective in producing a 
regulated output current. 

This simple problem helps to ex- 
plain why high -impedance devices 
such as pentodes and JFETs are 
preferred for constant -current 
work. It also shows why a high 
resistance value may be used in 
place of a constant -current diode. 

Figure 11 shows how two con- 
stant -current generators, con- 
nected back-to-back, can be used 
to make a linear triangular output 
waveform. Either a sine wave or a 
square wave can be used as the in- 
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Figure 12. A zener diode can be used to make a constant -voltage regulator when con- 
nected like this. 

CURRENT 
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Figure 13. In this constant -current regulator, the voltage drop produced by the cur- 
rent is sensed and used to control the output current. 

put waveform. This circuit is 
useful for making an inexpensive 
function generator. 

Of course, there are many other 
applications of constant -current 
devices and supplies. When you 
see the diode symbol, think of a 
high -impedance device that holds 
the current constant over a range 
of values stipulated by the manu- 
facturer. 

An electronic constant -current 
generator 

To make a constant -voltage sup- 
ply, it is necessary to use a sense 
circuit to monitor the output volt- 
age. This sense circuit often is 
made of two or three resistors in 

series across the supply output. 
This is shown in Figure 12. The 
sensed voltage is compared with 
the reference voltage, and a cor- 
rection is made when the voltages 
are not the same. 

Figure 13 shows how an elec- 
tronic constant -current regulator 
is made. In this case the current 
being regulated flows through a 
series resistor. The drop across the 
resistor represents the supply cur- 
rent. That voltage drop is ampli- 
fied and used to control the series 
regulator. A change in current is 
sensed by R and used to correct 
the output current. The overall ef- 
fect is to hold the output current 
constant. S N 

DISCOVER 
PROFITS 
WITH THE 
PRB BELT 
SYSTEM 

-3 e/1. 

Ate 
PROJECTOR RECORDER BELT 
offers you the world's most complete inventory 
of replacement belts for all types of electronic 
equipment including .. 

Video Recorders 
Turntables 
Cassette Recorders 
Projectors 
8 -Tracks 
102 Video Belt Kits 

PRB has the replacement belt you need in just 
the right shape, size and material. PLUS .. . 

our system helps you find that "perfect" 
replacement belt easily and fast. DISCOVER 
... The PRB Belt System for maximum conve- 
nience that assures profitable returns. 

PRB . . . THE SOURCE FOR 
OVER 10,000 ELECTRONIC 
COMPONENTS 
We stock virtually every electronic component. 
These are all high quality electronic com- 
ponents at everyday low prices backed by per- 
sonalized service you can depend on. PRB will 
even pay the freight on your 1st pound of the 
UPS charge (ground only). 

For details on our profitable belt system and a 

FREE copy of our 98 page 30th Anniversary 
Catalog, just write or call toll free .. . 

NATIONAL IN WISCONSIN 
1-800-558-9572 1-800-242-9553 

BUSINESS NUMBER 
1-414-473-2151 

In Canada call collect: 1-613-225-5003 
TLX 4994411 PRB USA 

"See Us at Booth A-14 
Ed Show -Las Vegas 

PRB I,(í( 
PROJECTOR RECORDER BELT 

200 Clay Street, Whitewater, WI 53190 
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Symptoms and cures compiled from field reports 
of recurring troubles 

Chassis-Magnavox E31 

PHOTOFACT-2257-2 

SCR412 
SHUT -DOWN 

G 

SC403 
8V 

R421 
18K 

+112V 

SC404 

OPEN 

TO OSC B+ 

1 I Chassis-Magnavox E31 
I PHOTOFACT-2257-2 

Q400 
START-UP 
+67V 

Symptom-Horizontal foldover and/or slow 
or no start-up 
Cure-Check 8V zener SC403, and replace it if open. 

Chassis-Magnavox E31 

PHOTOFACT-2257-2 

+112V 

R518 
82.5K 

1% 

R521 
8+ ADJ. 

1000 

R524 
5.11K 

1X_ 

CHECK 
0500 ERROR DET 

C519 
.01= 

CHECK 

Symptom-Regulated B + is high, sometimes triggering 
shutdown 
Cure-Check R518 and R524, and replace any that are 
out of the 1% tolerance. 

Chassis-Magnavox 13C2 
PHOTOFACT-1940-1 

PART 
OF T564 
FLYBACK 18 

R590 
3.3 D590 r LEAKY 

b p 16 
o NEG 
1 PULSES 

C590 
0022 

--i l -- 
OPEN 

C589 
680µFT 

3 

5 

r 

Jl. 

+33.9V 
SOURCE 

Symptom-Constant shutdown 
Cure-Check R590 and D590 and replace both, if the 
resistor is open and the diode is leaky or shorted. 

HORIZ 
PULSES 

REPLACE 

R548 
15K 

C534 
.011 

0504 PHASE DET 

SC524 

Symptom-Erratic shut -down 
Cure-Check R548, and replace it with a 15k 1W carbon - 
film resistor. 

2 

Chassis-Magnavox E31 
PHOTOFACT-2257-2 

PART OF 

IC700 
4 

R736 
2000 

C722 
130pF= 

R738 
390 

C7241 
. 001= 

0 ,,,,,,/REPLACE 

XT700 
503.5KHz 

Symptom-Intermittent start-up, shutdown or loss of 
horizontal locking 
CURE-Replace resonator XT700. 

Chassis-Magnavox E51 
PHOTOFACT-2189-2 

0406 HOR12 OUT 

C462 
SC450 .001 C454 

2KV .015 

1200V 
LEAKY 

Symptom-Immediate shutdown 
Cure-Check capacitor C462 and replace it 
if leaky or shorted. 

4 

6 

a 
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Hand-held dual trace scope 
Soar Corporation is introducing 

model 1000 Soar Scope that may 
be hand-held, is small in size and 
can be used in a variety of light 
ambients including bright sun- 
shine. There is a built-in battery 
back-up memory and a 128x160 
dot LCD with variable contrast 

control and 6 hours battery opera- 
tion. This scope features dual trace 
with 10mV per division sensitivity, 
± 3dB or less for do 200kHz and 
has a sampling rate of 3.2MHz. 
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Floppy disk drive repair tool 
The model 803XP exerciser/ 

alignment scope by AVA In- 
strumentation incorporates the 
functions of an oscilloscope and a 
programmable drive exerciser in 

one portable instrument that is 
dedicated to floppy drive head 
alignment. All alignment informa- 
tion is presented pictorially and 
numerically on a solid-state flat 
panel LCD display. All parameters 
necessary for proper alignment 
are displayed, with 1 -button opera- 
tion. 

The built-in programmable exer- 
ciser is compatible with all sizes of 
floppy drives, including 8-, 51/4 - 

and 31/2 -inch, and can be program- 
med to test in any sequence of 
steps. 

vs' 
be, ßea5 

dy 

This repair tool was designed to 
help technicians perform drive 
preventive maintenance without 
any additional test equipment. 

Circle (76) on Reply Card 

Analog oscilloscope conversion 
Sibex is offering the model 602 

Scope Memory, an add-on device 
that converts an analog oscillo- 
scope into a dual channel digital 
storage scope. Connect to any 
standard dual channel scope; the 
unit is an alternative for users who 

cannot justify the expense of pur- 
chasing a complete new scope. The 
model 602 stores both analog and 
digital signals in a single sweep. It 
features 18 selectable sample 
times with a 1.4MHz maximum 
sampling rate. Each input is selec- 
table in eight ranges. A com- 
parison mode is an additional 
feature. 

Circle (77) on Reply Card 
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JERROLD CORDLESS NopO $6995 CABLE T.V. CONVERTER 
Model DRX3-105/400 (58 CHANNELS) 

ALSO AVAILABLE TEKNICA - Model 651, ,n volume control '139' 

SANYO TOSHIBA 
2SC1308K 2SC1172B 

ORIGINAL ORIGINAL 

100 upS1.49 
10-29...'1.99 30-99...'1.69 

WELLER 
WTCPR CONTROLLED OUTPUT 
SOLDERING STATION 

$1099 
each 

RCA 
Tripiers 
SK3306/Equivalent'o ECG -523 

ECG -526 
SK3304/Equivalent to ECG -500A 

HITACHI 20 Mhz Dual 
Trace Scopes 

..,t.r 
:w..-. 
7 

', 

V-212'43995 Probes 

V-222-5489" included 

V-223'53995 DELAYED SWEEP L 
MASTER CARD VISA .ink---in--MI all III III III 

Circle (30) on Reply Card 

2 WAY - 75 ohm u/v 
Splitter ,_fie 
490/1oo lot 
990 each 
MT -2 

814111111 
21c/10010 

MATCHING 
TRANSFORMER MT -i 

7 

OMNI 

CO -AXIAL CABLE 

0a`óáó Braided bare 
Copper Shield 

RG 59/u 
Foam 

$4450/ 1000 diel 
polyectricethylene 

RG -6/u 69°B"000 
Add $5.00 per Roll for Shipping 

"F" - FITTINGS 
F-59ALM with attached 
1/2" ring for RG -59/u cable 
120/100 98/1000 7 0/5000 

F-56ALM with attached 
1/2" ring for RG -6/u cable 
150/100 102/100 0 80 /5000 

ON 
ELECTRONICS 

770 Amsterdam Ave., New York, NY 10025 
SHIPPING CHARGES 

For Orders 
$25-100 
$100-500 
$500-750 
$750 and up 

Add 
$6.50 
$8.50 

$10.50 
$20.00 
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Check 
Digital IC's 
in -circuit 

Fast! 
In the field or 
on the bench. 

!MK -PRECISION 
gives you the 
answers for 

TTL or CMOS 

Model 550 (for TTL) $395 
Model 552 (for CMOS) $395 

New B&K-PRECISION IC Comparator 
Testers/Logic Monitors put you on the fast 
track to digital troubleshooting. IC's are 
tested by comparison to a known good 
device, allowing you to test hundreds 
of types with one simple operation. 
As logic monitors, they simultaneously 
indicate the logic states of up to 20 IC 

pins. No need to check pins singly 
with a logic probe. 
Tests most 14 to 20 pin, 54 and 74 
Series TTL (Model 550) or 4000 and 74C 
Series CMOS (Model 552) devices. 

Convenient one button testing 
Reverse polarity and overvoltage 
protection 
Uses power from equipment 
under test 
Memory stores short duration pulses 
and intermittent events 
Zero insertion force reference 
IC socket 
LED at each IC pin identifies 
where fault exists 
Includes 16 and 20 pin DIP clips 
Compact hand-held size 

Available from stock at your local 
B&K-PRECISION distributor. For more 
information contact your distributor or: 

1:1(PRECISION 

DYNASCAN 
CORPORATION 

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

International Sales. 6460 W. Cortland St.. Chicago. IL 60635 
Canadian Sales; Atlas Electronics. Ontario 

South and Central American Sales. 
Empire Exporters. Plainview. NY 11603 

Built-in Component Checker 
The model 620C oscilloscope by 

A. W. Sperry Instruments incor- 
porates a special built-in circuit 
called the Component Checker 
that is designed to test single or 
multiple components, in or out of 
circuit. 

The display obtained will show 
component faults, size and 
characteristics, thus allowing 
troubleshooting and tests of solid- 
state circuits and components 
without circuit power. 

Component Checker specifica- 
tions include maximum 9Vac at 
terminal, no load, maximum 2mA 
current, with terminal shorted. In- 
ternal resistance: 4.71(2. 

Circle (78) on Reply Card 

Dual trace portable scope 
Ballantine Laboratories' en- 

hanced model 1024B Travelscope, 
a dual trace portable oscilloscope, 
is a field instrument with 
laboratory and bench instrument 
applications. 

This bright, high acceleration, 
high resolution scope uses a flat - 
face CRT with a built-in internal 
graticule to help eliminate 
parallax. Further, the 1024B's 

CRT is a post -accelerated type 
with total accelerating voltage 
raised to 2kV, providing a 
brighter, higher resolution trace 
than mono -accelerated types. The 
25MHz frequency response ex- 
tends the 1024B's use to fast sig- 
nals and the passive delay line per- 
mits display of the leading edge of 
fast rise time signals and pulses. 

Circle (79) on Reply Card 

Digital storage, auto setup scope 
Model 4500 digital oscilloscope 

from Gould Electronics is con- 
trolled exactly like a conventional 
oscilloscope, using familiar volts 
and seconds per division control 
terminology. The automatic setup 
mode finds repetitive signals on an 
input and sets sensitivity, offset 
and sweep speed to display several 
repetitions of the signal. After 
automatic setup is complete, the 

user can modify the settings as re- 
quired. There is a floppy disk op- 
tion in use any time waveforms 
must be logged. 

Circle (80) on Reply Card 

Dual -beam oscilloscope 
mainframe 

The Iwatsu dual -beam 100MHz 
oscilloscope mainframe, model 
DS -8122, was designed to accept 
up to three plug-in units. A 1 -gun, 
2 -beam system makes it possible to 
observe two high-speed single -shot 
phenomena simultaneously or to 
observe four traces at the same 
time when two vertical dual -input 
units are plugged in. The main- 
frame itself incorporates a 
character generator to display 
the data from the plug-in units on 
a 6 -inch dome -mesh, high 
luminance CRT. 

Continued on page 70 
Circle (31) on Reply Card 
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These Photofact folders for TV receivers and other 
equipment have been released by Howard W. Sams & 
Co. since the last report in ES&T. 

ADC 
Chassis M9C2-1 K1, M9C2-1 K2, M9C2-1K 2391-1 

MAGNAVOX 
Chassis 19C112-00BA, 19C122-OOCA, 
19C123-00CA, 19C124-00CA 2390 -- 

MAGNAVOX 
Chassis 19C501 through 19C519-00AA/BA - - - - 2394-1 

PRODUCTION CHANGE BULLETIN 
RCA 
FKR485S, FKR485W, GKR637PR, GKR639P, 
GKR650T, GKR654H, GKR658P, 
GKR671TR, GKR696PR 2391-3 

SEARS 
564.42610450 2392-1 

SEARS 
564.42680450 2395-1 

SHARP 
19J79, 19J£1 2390-2 

SHARP 
13J330 2392-2 

SHARP 
19J69 2393-1 

SHARP 
25J01 2394 2 

SHARP 
13J41 - 2395-2 

SONY 
Chassis SCC-548P-A/Q-A/S-A/T-A 2391-2 

SONY 
Chassis SCG-595A-A 2393-2 

VIDEO CASSETTE RECORDERS 

SANYO 
Models VCR3900/ll, VCR4000/-2 

SEARS 
S64.53110250 

There's Always 
One Catalog 

You Can Count On - 
MCM 

ELECTRONICS! 
You want a company you can depend on for quality. 

You want a company that's famous for fast service. 

And you want a company that's known for great, 
low prices. 

What you want is MCM Electronics. 

Because if you want to get the best out of your 
business, it only makes sense to order from the best. 

Nobody will serve you better. 

CATALOG #11 NOW AVAILABLE 

CALL TOLL FREE 
1-800-543-4330 

(IN OHIO, 1-800-762-4315) 
(IN ALASKA AND HAWAII, 1.800-858-1849) 

MCM ELECTRONICS 
A DIVISION OF PREMIER INDUSTRIAL 
858 E Congress Park 
Centeredle, OH 45459 
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Continued from page 68 
Signal output terminals also are 

provided for outputs of vertical 
signals, timebase signals, gate 
signals and calibration voltages, 
which extend the versatility of the 
model DS -8122. 
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Analog/digital storage scope 
Kikusui International an- 

nounces its 40MHz dual -channel, 
portable analog/digital storage 
scope. The DSS 5040's sine inter- 
polation capability offers the user 
a higher single -occurrence capture 
capability: 10MHz. Most scopes in 
this range use linear techniques, 
resulting in 2MHz to 4MHz. 

The function selection controls 
are identical to those on an analog 
scope. The only additional controls 
are a push-button selector for sine 
or pulse interpolation, and the 
push-button controls for store, 
erase and reference memory. Cir- 
cuitry within the scope eliminates 
the multistep, function -select se- 
quence. Kik cameras attach easily 
for photographic records. 

Constant resetting of the trigger 
level is eliminated by a patented 
level -lock circuit that controls the 
trigger signal and automatically 
adjusts the trigger level. To 
simplify triggering on complex 
waveforms, a variable trigger 
hold -off function is available. 

Circle (82) on Reply Card 

Soldering iron's cermet element 
Oryx has introduced an elec- 

tronically controlled soldering 
iron, the Oryx Platinum 45, which 
incorporates a thick film cermet 
element and an ultra stable 
platinum resistance temperature 
sensor, together with miniaturized 
electronic control circuitry. The 
control circuit is built into the han- 
dle of the iron. 

This soldering iron runs direct 
from a 115V supply. It is rated at 
45W and is supplied with a burn - 
proof power cord and molded 3 -pin 

plug. Its tip temperature is con- 
trolled to within ± 5°F over the 
range 490°F to 750°F. The 
operating temperature is ad- 
justable by the user. 

The electronic control circuitry 
features zero -point switching to 
ensure spike -free operation of the 
heating element, and temperature 
overshoot is avoided by means of a 
proportional control circuit. 
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Isolated ac power source 
VIZ Test Equipment, a division 

of VIZ Manufacturing introduced 
model WP -32, Monitor ISO -V -AC 
III that provides isolated ac output 
from OV to 150V and l0A con- 
tinuous output to a maximum 
1,300VA, at 60Hz. This isolated ac 
power source is designed to pro- 
vide isolated power to equipment 
in fixed or variable output 
voltages. These features offer 
safety to individuals and equip- 

ment, and provide a broad range 
of output voltages should input 
vary. The WP -32 can be used in in- 
coming or outgoing quality control 
testing, in -line and final produc- 
tion environments, and in 
maintenance and service of a 
variety of electronic products. Ad- 
ditional uses include circuit design 
work when checking operation at 
voltages higher or lower than nor- 
mal. This technique also can be 
used to help detect intermittent 
circuit defects. 
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Data line monitor 
A pocket size monitoring tool 

provides a means of determining 
the status or condition of the 
RS -232 communication ports. This 
advanced model has bipolar LEDs 
that indicate red or green to show 
if the signal is high, low, or off, if in 
an illegal condition. 

The Mark II data line monitor, 
L-com Data Products, installs in 
series between the terminal and 
the CPU equipment. The seven 

LEDs allow continuous sources of 
trouble in about 95% of the prob- 
lems associated with data com- 
munication networks, according to 
the company. 

No external power is required as 
the DLMS-2 derives its power 
from the RS -232 interface. Each 
LED draws a nominal 3mA and 
operates with signals as low as 3V 
to 26V. Equipped with male/ - 
female RS -232 connectors. Size: 
21/2 "x21/8"x3/E". 
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One tube radio kit 
A one tube radio kit providing 

the experimenter or antique radio 
buff the opportunity to experience 
early radio construction and 
operation is available from An- 
tique Electronic Supply. 

The kit comes complete with 
breadboard, tube and other parts. 
Batteries and headphones are op- 
tional. A 20 -page catalog covering 
parts such as tubes, parts and 
books is included. 

Circle (86) on Reply Card. 

Test equipment update 
Huntron Instruments has in- 

troduced improved models of its 
Tracker 1000 and 2000 test in- 
struments. The most notable new 
features are redesigned carrying 
cases and modernized front 
panels. A stronger, reinforced car- 
rying handle that doubles as an ad- 
justable tilt bail also has been add- 
ed. The front panel layout has been 
simplified, and color coding added. 
LEDs are used to identify the test 
range selected. 

This equipment tests boards or 
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components without system power 
being applied, generating a cur- 
rent limited sine wave that is in- 
jected across two points of any 
device under test, creating a uni- 
que current vs. voltage signature 
that is displayed on the CRT. 
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Telephone loop tester 
The new model 5, three -in -one 

local loop tester, introduced by 
Triplett (a Penril Company), has 
an LCD display with a front panel 
color -coded guide to transmission 
test limits. The tester provides 
local loop test capabilities most 
often needed by installation and 
repair personnel plus an ac/dc volt - 
ohmmeter and multitone 
generator. 

Constructed per AT&T Sub - 

ATTENTION 

TECHNICIANS 

* JOB OPENINGS 

* MONTHLY TECHNICAL 

TRAINING PROGRAM 

* BUSINESS MANAGEMENT 

TRAINING 

* LOW COST INSURANCE 

* CERTIFICATION 

* TECHNICAL SEMINARS 

All of this in a nonprofit 
international association 
for technicians 

FIND OUT MORE: 

%/ a 
%/I MI% 

;;ETA \/i 
604 N. Jackson St. 
Greencastle, IN 46135 i 

scriber Loop Transmission Test 
Set publications 41009 and 55020, 
model 5 utilizes a tone generator 
and transmission test set to 
measure power influence, circuit 
noise, circuit loss or line milliamp 
checks on telephone company or 
privately installed telephone lines. 

The tone generator has 15 
switch -selectable frequencies. 

Two other frequencies may be ob- 
tained with an optional kit that in- 
cludes precision resistors to 
achieve any tone between 100Hz 
and 5kHz. 
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Autoranging DMM with memory 
EXTECH introduces its rotary 

dial digital multimeter with large 
LCD display that measures Vdc, 

Vac, dcA, acA resistance and di- 
odes. Features include instant 
auto ranging range hold and 
manual ranging when required; 
autopolarity auto -zero accuracy 
and resolution. This DMM with 
memory is housed in a sturdy soil - 
resistant case, and powered by a 
9V battery. Eighteen ranges, in- 
cluding Eve Vdc and ohm ranges, 
and four Vac and low power ohm 

ranges with 2,000 counts per 
range, improve resolution. Press- 
ing the MEM key stores the last 
two significant digits and sub- 
tracts them from subsequent 
measurements. 
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LOW COST PROBES 
FOR ALL SCOPES 

TPI offers equivalents 
to all maKes of probes including 
modu'ara, at savings up to fifty percent. 
TPI probes compensate to all scooes. 
Slender, 'lexible cables are easier to handle 
yet more durable because of their unique center 
conductcr. Performance is guaranteed. 

FOR FAST RESPONSE CALL 

In Calif. 800-643-8382 
COLINE U 

P.D. Box 2113, LA JOLLA, CALIFORNIA 9203E 4619) 459-4197 

MODEL P1Ò0 
EWITCHABLE X1 -X10 

100 MHz 

TPI 
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New -Tone Electronics offers 
literature on its new line of NTE 
static control products. Included 
are descriptions for a field service 
kit, wrist straps, mats and anti- 
static foam. Also available is the 
Technical Guide and Cross - 
Reference manual, which cross- 
references more than 3,200 parts 
to 220,000 -plus industry part 
numbers. 
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Tools and test equipment ex- 
pressly for servicing electronics 
and telecommunications equip- 
ment, including computers, is 
described according to category in 
the W.S. Jenks & Son's 1986 
catalog. The 96 pages and four- 
color cover are profusely il- 
lustrated and more than 1,000 
manufacturers are represented. 
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Technical information is combin- 
ed with cartoon -style characters in 
the PTI Industries Datashield 
booklet, which emphasizes the 
need for protection against dirty 
power. 
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Five major product categories of 
automatic cord control reel prod- 
ucts highlight the Cordomatic 
catalog, which contains com- 
prehensive descriptions and full - 
color illustrations of the company's 
complete product line. 
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small 
precision 
tools 
for new...one 
onemsecour..psi:adorn 

nir9tool, inc 

Minitool offers a 
folder showing 
precision miniature 
hand tools for fine 
assembly work, 
delicate deburring, 
and printed circuit 
design and repair. 
The folder includes 
technical data as 
well as prices and 
ordering informa- 
tion. 
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HIGH VOLTAGE TRIPLERS/MULTIPLIERS 
REPLACEMENT FOR 

ECG®/GE®/SK° 
500 A/ GE527 & SK3304 .... 8.75 6.959 
523/GE528 & SK3306 8.85 7.20 
526A/sK33o6 8.85 7.20 
528/%3906 10.70 8.70 
529/GE529 & SK3307 9.99 3 MIN. 7.95 100 MIN. 

OUTPUT TRANSISTORS 
165/SK3115 & GE38... 2.25 1.95 
238/GE37 & SK3710... 2.25 1.95 
283/sK3467 2 75 2.35 
2SD1341 P 2 25 1.95 
2SC1172B 2 25 5 MIN 1.95 so MIN 

AUDIO POWER 
10 50 100 

TYPE min min min 
152/SK3893 .30 .25 .21 
153/SK3274 .30.25 .21 

10 50 100 
TYPE min min min 
196/SK3054 .49.44.39 
197/SK3083 .59.54.49 

1.75 
1.75 
1.80 
1.75 
1.55 100 MIN. 

10 50 100 
TYPE min min min 
291/SK3440 .49.44.39 
292/SK3441 .49.45.40 

RECTIFIER DIODES 100 500 1000 

125 1000V/2.5A 7e 6C 5C 
156 1000V/5A 18Ç 16Ç 13e 
506 DAMPER/HI-VOLT-FAST RECOVERY 29 24C 19 

SS ADDITIONAL SAVINGS SS 
TYPE 10 min 50 min 100 min TYPE 10 min 50 min 100 min 
102A .35 .32 .29 171 .49 .44 .38 
123A .18 .16 .14 184 .38 .33 .28 
123AP ... .13 .11 .09 185 .38 .33 .28 
128 

.29 
198 .60 .54 .49 

130 
.38 
.59 

.35 

.55 .49 234 .19 .16 .13 
159 .16 .13 .11 375 .44 .42 .39 
162 2.25 1.95 1.49 712 .75 .69 .60 
163A 2.35 1.99 1.55 

FOR A COMPLETE LIST CALL OR WRITE-C.O.D. Orders Welcome (Min. Order $25) 

DIGITRON ELECTRONICS 
110 HILLSIDE AVENUE, SPRINGFIELD, NEW JERSEY 07081 

Toll Free 1600-526.4928 In NJ 201.379.9016 Telex 138441 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. OFFER GOOD WHILE SUPPLY LASTS. 

ECG Is a Trade Mark of Philips ECG, Olgltron Ele. not associated with Philips ECG. 

"The Monitor," a quarterly news- 
letter, is available from Dranetz 
Technologies. Covering a range of 
topics from monitoring and analysis 
of power line problems, complex 
operations and processes, to effec- 
tive energy cost reduction tech- 
niques, this publication includes ap- 

I\ITO 
(.raphic N a.rlorm 1nal,.is (. npahftlr. 
Announced for Series 636 I.'niser.al 
D Aturb.nce Anal, err 

COMPi 
COMM FFE 
DIVISION 

plication information, new product 
announcements and service and 
maintenance techniques. 
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NESDA 
an, 

Computer Group 
COMPUTER SALES AND SERVICE DEALERS 

WORKING TOGETHER 

NESDA 

Service training. 

Assistance in 

selecting in-house 

equipment and 

software. 

Specialized soft- 

ware for service 

management. 

Factory contacts for service literature and parts. 

Involvement in a stable and productive national 
trade association. 

FOR MORE INFORMATION SEND BUSINESS CARD TO: 

NESDA COMPUTER GROUP, 2708 WEST BERRY STREET 
FORT WORTH, TEXAS 76109; PHONE (817) 921-9061 
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Editor's note: Periodically Elec- 
tronic Servicing & Technology 
features books dealing with subjects 
of interest to our readers. Please 
direct inquiries and orders to the 
publisher at the address given, 
rather than to us. 

Electronic Techniques: Shop 
Practices and Construction, 
third edition, by Robert S. 
Villanucci/Alexander W. Avtgis, 
William F. Megow; Prentice - 
Hall; 619 pages; $32.95 
hardbound. 

The progression of new devices 
for high -density packaging of elec- 
tronic systems requires that 
today's technicians develop more 
sophisticated construction and 
packaging techniques. This edition 
of two previous, familiar texts has 
been designed to reduce the gap 
between industry and the educa- 
tional environment as well as to 

provide a possible update for 
technicians already in the field. 
Clear, detailed explanations for 
laying out and fabricating elec- 
tronic systems are accompanied by 
500 -plus visual and graphic aids. 
No prerequisite knowledge of elec- 
tronic circuits is necessary, accord- 
ing to the authors, but a deeper 
insight of the material presented 
may be realized if the technician 
has a fundamental background in 
electronics. 
Published by Prentice -Hall, Englewood Cliffs, 
NJ 07632. 

The CLR200 "ProWonder" 
Camcorder Technical Training 
Manual, by RCA; RCA 
Technical Training; $7.95 
paperback. 

Anyone expecting to service 
RCA's newest video product will 
consider this training manual a 
useful tool. The manual is il- 
lustrated with simplified sche- 
matics, block diagrams and circuit 
board photos that show component 
and test point locations. Explana- 
tions of how circuits and systems 
function are included, as well as 
descriptions of common trouble 
symptoms and their most probable 

APTS ICES ° 

t1,1,11986 ÿ5l 
48 

10 AMP 
SOLID STATE RELAY 
CONTROL 3 -32 vdc ¡6 
LOAD: 140 vac 10 amp 
SIZE :214"xd nK" Lb IJ 
$9.50 EACH 10 FOR $90.00 

RECHARGEABLE 
NI -CAD 

BATTERIES 
AAA SIZEI.25V 500mAHS1.85 
AA SIZE 1.25V 500mAH $1.85 
AA with solder tab $2.00 
C SIZE 1.2V 1200mAH $3.50 
D SIZE 1.2v 1200mAH $3.50 

COMPUTER 
GRADE 

CAPACITORS 

`. 

I 
2,000 mfd. 200 VDC 
114 DIA. x 5" HIGH $2.00 

3,600 mfd. 40 VDC, 
11e DIA. x 33/4" HIGH $1.00 
6,400 mfd. 60 VDC 
114" DIA. x 434 HIGH $2.50 
9,700 mid. 50 VDC 
13 DIA. x 41/2" HIGH $3.00 

31,000 mfd. 15 VDC 
13 DIA. x d" HIGH $2.50 

72,000 mfd. 15 VDC 
2 DIA. x OA" HIGH $3.50 
185,000 mid. 8 VDC 
21/2" DIA. x 41/2" HIGH $1.50 

AST 
SHIppIN f% P 

FAST ApODO 

E`, B°x 2°4D 13.8 VDC 
REGULATED POWER SUPPLY 

These are solid state. fully regulated 13.8 vdc 
power supplies. Both feature 100% solid state 
construction, fuse protection.. and L.E.D. power 
Indicator. U.L. listed. 

2 amp constant, 4 amp surge $18.00 each 
3 amp consta t, 5 amp surge $25.00 each 

STANDARD JUMBO 
DIFFUSED T 1-3/4 

RED 10 for $1.50 
100 for $13.00 

GREEN 10 Io, $2.00 
100 for $17.00 

YELLOW 10 for $2.00 
10010,$17.00 

FLASHER LED 
It5 volperation 
rea jumboT11 
size $1.00 each 

NEW GREEN FLASHER 
CAT #LED -4G S1.00 

BI -POLAR "11,1,1: Me 

P 

XENON FLASH TUBE 
-41 

3/4" long X 1/8" dia. Flash 
tube designed for use in 
compact camera flash units. 
Ideal for experimentors. 
CAT# FLT -1 2 for $1.00 

ULTRA -MINIATURE 
5 VDC RELAY 

Fujitsu # 
FBR211NED005M20 
High sensitivity 
COIL: 1200hms 51.25 each 
CONTACTS: 1 amp 10 for $10.00 
Mounts 0114 pen DIP socket 

J 

EDGE 
CONNECTORS 

ALL ARE 1.56" SPACING. 
22/44 EDGE CONNECTOR 

P.C. style 52.00 each 
22/44 EDGE CONNECTOR 

solder lug style $2.50 each 
28/58 EDGE CONNECTOR 

PC. style $2.50 each 

MINIATURE TOGGLE 
SWITCHES 

S.P.D.T. 
(on -on) 
Solder lug 
terminals I 

$1.00 each 

1010, $9.00 

S.P.D.T. 
(on -off -on) 

Solder lug 
II term,nals. 

$1.00 each 

100 for $80.00 

D.P.S..T. LIGHTED 
ROCKER SWITCH 

115 vac lighted rocker 
snap mounts in 
R" x 144" hole. 

E Orange lens. 16 amp 
contact. $1.50 d m/ 

TOLL FREE ORDERS QUANTITIES LIMITED 
a MINIMUM ORDER Sta 0 

1 -800-826-5432 us 5300 SNIPPING 

(IN CA. 1-800-258-6666) NOCOD, 
LISA FOREIGN ORDERS 

INFO 121 31 380-8000 mum INCLUDE SUFFICIENT 

TWX - 5101010163 ALL ELECTRONIC CALIF RES ADD E 1 } 

MINI -PUSH BUTTON 
S PS.Tl momentary 
normally open 
i bushbuhog. 

Red eatton. 
351 each 
10 for 03.00 
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causes. The manual addresses 
these major topics in detail: tape 
transport mechanism; microcom- 
puter system control; servo 
system; signal processing and col- 
or camera overview. 
Published by RCA Technical Training, 1-450, 
P.O. Box 1976, Indianapolis, IN 46206. 

Designing IC Circuits...with 
Experiments, by Delton T. 
Horn; Tab Books; 364 pages; 
$16.45 paperback, $24.95 
hardbound. 

The ability to design integrated 
circuits will significantly increase 
the capabilities for building ad- 
vanced electronics devices that 
promise customized usefulness 
beyond the usual kit projects. The 
author has avoided heavy em- 
phasis on theoretical rhetoric and 
complex mathematical equations, 
stressing, instead, practical ap- 
plications of the basic concepts 
used in IC technology. The reader 
is guided into designing practical 
circuits, using op amps, 555 
timers, voltage regulators, linear 
ICs, digital ICs and other common- 
ly available IC devices. 
Published by Tab Books Inc., Blue Ridge Sum- 
mit, PA 17214. 

1115W 

Durable 
Desoldering Tools 
Sterling" Brand from Wahl 
Clipper Corporation 

High quality at a low price. You pay a little 
and get a lot. 

Anti -static or static -free desoldering tools 
available. End all worries about static 
electricity harming your components. 

Replaceable tips last twice as long as 
regular teflon tips (approximately 
2,000 suctions). 

Easy one -hand operation. 
Grooved handgrip and curved 
thumb -holder reduce fatigue 
during long desoldering 
operations. 

Self-cleaning. Plunger 
clears the tip of 
hardened solder. 
You'll always get a 
high -vacuum 
suction. 

For more infor- 
mation on anti- 
static or static - 
free desoldering 
tools, or our 
full line of 
soldering 
irons, call 
or write. 

WAHL CLIPPER CORPORATION 
2900 Locust Street 
Sterling, Illinois 61081 
(815) 625-6525 

Sterling" is a trademark 01 
Wahl Clipper Corporation. 
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Wanted: For VCR repair -tape tension and spindle gauge, VCR service 
manuals, Panasonic 12 -inch picture tube No. A26JA531X, Diehl Mark III, 
IV or V. Ed Herbert, 410 N. Third St., Minersville, PA 17954. 

Readers' Exchange 
'WV V v v V 

Wanted: Supremes' TV -1, TV -2, TV -16 and R-1 manuals; also Knight 
83YX137 AF generator, and RF generator, with manuals; 83Y135 signal 
tracer manual. C.T. Huth, 229 Melmore St., Tiffin, OH 44883. 

For Sale or Trade: Telematic jig adaptors: SYA-885, 887, 888, 889, 891 
and YA -35, never used, still in original package. Sell or trade for RCA 
10J....series adaptors. Dan Schafer, 4215 Buechner Ave., Cleveland, OH 
44109; 216-351-4446. 

Wanted: Test adaptor socket end for small -diameter -neck CRT: 7 GR bas- 
ing plug end, 12L duo -decal -basing, Pomona Electronics model 2713 or its 
equivalent. Joseph A. Gontarz, JAG's Radio & TV, 14 Rudolph Road, 
Forestville, CT 06010; 203-583-7532. 

Needed: RCA manual for CTC chassis 72C. Please send price and ship to 
Leo E. Smith, P.O. Box 945, Veteran's Home Section J, Yountville, CA 
94599. 

Wanted: Manuals on B&K Precision models 650 and 1075, Sencore TC131 
and CG153, RCP804A. For Sale: B&K model 1076, $100, model 415, $200; 
Heath I0-101 vectorscope, $75, IG -28 color -bar generator, $50; Tektronix 
model 545 oscilloscipe, $100. Jim Corliss, 2446 Vista Drive, Upland, CA 
91786; 714-985-9967. 

For Sale: Sams AR volumes-AR19, 20, 26, 28, 30, 31, 33, 35, 36, 50, 83, 
96, 184, 185, 186, 190, TSM 72-$4 each prepaid. Need: 243, 262, 266, 293, 
299 through 311. Wanted: Tube -type TV sound tuners. Jim Farago, P.O. 
Box 65701, St. Paul, MN 55165. 

Wanted: Broken Telequipment D54 oscilloscope for parts; must be intact. 
Also need Tekfax manuals from E.T.D. magazine, and a Sylvania D16-05 
color TV classic. M.T. Shelton, 2708 May Drive, Burlington, NC 26215; 
919-227-2908. 

SPRING SALE $ $ SPRING SALE 
ovular rin. Spce. P Type Mtn. Spce, P Type 

Flybacks & Triplers AN -214 0.88 LA -4460 1.25 
F0-1123 11.00 AN -240 0.75 LA -4461 1.10 
FB -1108 11.00 CX-143 4.50 MB -3712 0.95 
4-2751-48500 7.50 CX-186 3.00 MB -3713 1.10 
4-2751-48600 7.50 HA -1377 1.30 TA -7205 0.57 
Z-0040 9.50 HA -1388 1.50 UPC -1181 0.45 
Z-0064 9.50 HA -1398 1.70 UPC -1182 0.45 

Min. Spce. P/Type Min. Spce. P/Type UPC -1185 1.40 
STK-437 9.30 2N-3055 0 50 Min. 5pce. P/Tvpe 

0.20 
0.25 
0.40 
3.90 
2.60 
0.07 
0.04 

STK-2129 4.80 2SA-634 0.29 5 2SD-355 

STK-3042 3.08 2SA-473 0.25 a 2SD-600 
STK-308211 2.75 2SC-1172 1.55 V 2SD-613 
STK-4141II 5.90 2SC-1384 0.20 CX-187 

STK-4362 3.00 2SC-1413 1.55 CX-188 

STK-7216 1.40 2SC-1318 0.09 S IN -4007 
STK-82501I 9.00 2SC-1675 0.08 IN -4148 

Matching Transformer Min. 100pcs 
2 Way Splitter Min. 20pcs. 
F Type Female Splice Min. 100pcs. 
Deluxe Desoldering Gun 
Video Cassette Rewinder 
UHF/VHF/FM Dist. Amplifier 
Car Antenna (Honda) Min. 3pcs. 
Top of Line Wire/Wireless Microphone 

0.19 
0.39 
0.11 
1.85 

11.00 
9.50 
1.00 

10.40 

* Call or write for our current flÿer 
* Quantity prices available 

1 e e- - en- u', . 00 
NGE ITHOUT NOTICE OFFER GOOD HILE 

' ' 

f9POn1 
.w m, NC 

call 0 
iamFI 33172 

toll ree-92266 

For Sale: (Clarification of previous ad) Sams Photofact folders in the 600s, 
700s, 800s and 900s, $1 each, postage not included. Send s.a.s.e. for exact 
numbers. David Muratore, 27 Clarkview Road, New Windsor, NY 12550. 

Needed: High school electronics program needs donations of equipment, 
parts, Photofacts, ham gear, etc. All donations tax deductible. Please ship 
to Payson High School Electronic Dept.. 1050 South Main St.. Payson, UT 
84651, or call Robert Strange, K7VVU, 801-465-2568, ext. 117. 

Needed: Schematic for Foxx Company sound -effects pedal, Foxx Fuzz - 
WA -Volume. P. Wells, 449 S. Canyon Drive, Redmond, OR 97756. 

For Sale: B&K Precision model 415 sweep and marker generator, 
excellent -plus condition, $350 plus shipping, or will trade for Sencore 
model TF46 transistor tester in same condition. Paulmer L. Williams, 322 
N. Court St., Lewisburg, WV 24901; 304-647-5414. 

For Sale: Service manuals, textbooks, magazines and assorted parts; 
1,000 tubes, 85% off list price. Send large s.a.s.e. for list. M. Seligsohn, 
1455 55th St., Brooklyn, NY 11219. 

For Sale: Old tubes and parts, too many to list. Send s.a.s.e. to Doc's Music 
Center, 72-5 Greenville St., Neuman, GA 30263. 

Needed: Horizontal output transformers No. 77x35 for General Electric 
19YA chassis, new or used, in working condition. Larry Huckeba, 6 

Buchanan St., Newnan, GA 30263; 404-253-6566. 

For Sale: Sencore PR57 variable isolation transformer and safety 
analyzer, 1 year old, $300; Telematic VHF -UHF tuner sub- and digital 
generator, $30; Heathkit VTVM íM5228, $40; Sams Photofact folders, 
miscellaneous, 1037-2254, 100 total, $500; NRI Master Course video -audio 
books, $100. City Radio & TV. 135 S. Second, Rogers City, MI 49779; 
517-734-4300, 517-734-4325. 

Needed: New or used -Panasonic ESB11500S24T control; Panasonic 
on/ off switch, model RF -850H13; Sony green dial bulb, model 8FC-69WA 
radio; cartridge E0511 -Al (or similar); Delmonico SRC -6(4), 246, 642. V.C. 
Williams, TV Central, 870 Pio Nono Ave., Macon, GA 31204; 912-743-1451. 

.,m..,..... ... 
NESDA 
.e.v.. p.e......x_ 

Plug in! 
To the NESDA system. 

YOUR BUSINESS is in the world's fastest changing 
industry. If you're not careful, you could find 
your business in the dark. 

But, you don't have to stay there. 

Through a system of local, state, and regional groups, 
the National Electronics Sales & Service Dealers Assn. 
(NESDA) keeps members up-to-date with the fast pace 
of advancing technology while offering: 

Managerial and technical training. 
Business contacts. 
Technical and management certification. 
Information on new products. 
Legislative activities that affect the industry. 

Don't be left in the dark. Let the NESDA system work 
FOR YOU! 

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

Name 

Bus. Name 

Address 

State Zip Phone 

Member of State Local Assn 
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Tech's )j 
Guide 

To 
Pricing 

d'I N, 

"Tech's Guide To 
Pricing" 
updated new 5th edition...a 
framework for setting rates 
that apply to Hi -Tech pro- 
ducts...a formula that 
guarantees SUCCESS' 

Call Toll Free for details 8/5 1-800-228-4338 CST 
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DANDY-DAPTER" 
PATENTED CRT ADAPTER -Don't buy another socket for your 
CRT Tester! This is the Only way you can win the Socket 
War! Guaranteed to fit your tester & allow 
you to test/clean/restore ANY Color, 
B/W, Projection, Scope or Camera CRTs 
Visa/M-Card, Checks, CODs. New Low 
Price $59.95 (We pay UPS) 1(800) 
331-9658. DANDY ELECTRONICS, 2323 
GIBSON. MUSKOGEE, OK 74403. ra 
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NATIONAL REBUILT HEADQ. FOR - 
SONY REBUILT 
PICTURE TUBES 

2 YR. WARR.-FREE U.P.S.-DEL. 
716-621-5250 
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ELECTRONIC SERVICING & TECHNOLOGY Volume 6, No. 4, (USPS 
462-050) is published monthly by Intertec Publishing Corp., 9221 
Ouivira Road, P.O. Box 12901, Overland Park, KS 66212. Second 
Class Postage paid at Shawnee Mission, KS, and additional mailing 
offices. POSTMASTER: Send address changes to ELECTRONIC 

SERVICING & TECHNOLOGY, P.O. Box 12952, Overland Park, KS 

66212-9981. 

Advertising rates in the Classified Section are 75 

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

Each initial or abbreviation counts a full word. 

Minimum classified charge is $15.00. 

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

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

FOR SALE 
AUTOMOBILE RADIO and tape replacement parts. 
Delco, Chrysler, Philco-Ford, Motorola, Panasonic and 
many others. Large inventory. Laran Electronics, Inc., 
3768 Boston Road, Bronx, NY 10469. (212) 881.9600. 
National (800) 223-8314, NY State (800) 446-4430. 

1-85-tfn 

BOOTLEGGERS BIBLE for CB Modification $12.95, CB 
Radio Repair $10.95. Linear Amplifier Planbook 
$14.95, kits, etc. Catalog $1.00 refundable-APS, POB 
263 Newport, R.I. 02840 401-846-5627. 12-84-tfn 

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

1-85-tf n 

MAKE ANY TELEVISION 
OUTPUT STEREO SOUND!! 

Increase your profit margins by selling 
and installing this unique device. 

TELEVON ICTM ( 
TV STEREO SYNTHESIZER 

Model 2001 _ 

e /./ / - 
Model SS -2001: The TELEVONICTM implant unit, installed directly into any 
Television, creates synthesized stereo output from any channel. When con- 
nected with a stereo amplifier or receiver, it will provide a sound system 
found only in expensive stereo Televisions, at a fraction of the cost. 

Works on any TV Easy to install 100% Solid State Microchip tech- 
nology Superior Sound quality 1 year warranty. 

REQUIRES QUALIFIED TECHNICAL INSTALLATION. 

DISTRIBUTOR INQUIRIES WELCOMED. 

For Information Contact: Mr. Ernest C. Hassell Director of Marketing 
Spectrum 2000, Inc. 4854 Sterling Drive Boulder, CO 80301 

(303) 444-2828 (Call Collect) 

TELEVONIC is a trademark of Spectrum 2000, Inc 

Manufactured in the U.S.A. by Spectrum 2000. Inc. 
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TV TROUBLE ANALYSIS TIPS. Over 300 symptoms/ 
remedies by circuit area; tough ones over the years. 
Save time and money. Send $12.50 to CHAN TV, 8151 
Grandview Rd., Chanhassen, MN 55317. 1.85-tfn 

CABLE CONVERTERS. Lowest price. Dealer inquiries 
accepted. Quantity Discounts. FREE CATALOG. P.G. 
Video Corp, 61 Gatchell St., Dept. ES&T, Buffalo, NY 
14212. 5 -85 -tin 

CABLE TV CONVERTERS & EQUIPMENT. Plans and 
parts. Build or buy. Send S.A.S.E. C&D Electronics, 
P.O. Box 1402, Dept. ES&T, Hope, Arkansas 71801. 

1-86-tfn 

CONVERT ANY SCOPE into a spectrum analy- 
zer/receiver. Send stamp, self-addressed envelope for 
details. Workshop, Box 393ES, Bethpage, N.Y. 
11714 03-86-3t 

HEWLETT PACKART (608D) 10-420MHz signal 
generator $650. 707-545-0285. 4-86-1t 

INDIVIDUAL PHOTOFACT FOLDERS (not sets) #1 to 
#1400, $3.00 first-class postpaid. Loeb, 414 Chestnut 
Lane, East Meadow, NY 11554. 4-86-3t 

REPAIR OF ZENITH CIRCUIT BOARD 9 -160 -ALL; with 
dud exchange $33.00. One year guarantee. Kinirral 
Electronics, 68-26 64th Place, Glendale, N.Y. 11385. 
(718) 366-3859. 4-86-3t 

VCR VIDEO HEAD TEST. Use standard shop equip- 
ment to thoroughly check VCR video heads and 
associated circuitry. For complete details send $5.00 
to: APG ELECTRONIC SERVICE, Box 7, Whitehall, NY 
12887. 4-86-1t 

TUBES: $2.49, many discontinued types, SASE brings 
lists. Old Photofacts, to #1000, $4.00. Binders, $3.50. 
EDNF, 86907 Mile, S. Lyon, MI 48178. 4-86-11 

BUSINESS OPPORTUNITIES 

3 HOURS FROM SAN FRANCISCO! Town of paradise 
in pine forested foothills. Electronic repair business. 
Building/shop/equipment/7 room residence with large 
garden. $165K, (916) 872-1962. 12-85-tfn 

FT. LAUDERDALE. Diversified electronic business 
located in busy shopping center. Old established with 
steady clientele. Reasonably priced for quick sale. 
$85,000. Call 305-776-4941. 4-86-2t 

ELECTRONICS REPAIR SHOP. TV, stereo, VCR, 
microwave repair. Established 10 years in Wichita. 
$20,000. Will trade. Eugene Faber, 2527 W. Pawnee, 
Wichita, KS 67213. 4-86-2t 

3 HRS FROM SAN FRANSISCO in pine forested 
foothills, electronic repair business. Poor health 
forces sale. Bldg./shop/equlpmt. & 7 rm. residence 
w/Ig. garden, was $165K, now $155K. (915) 872.1982. 

4.86 -lt 

TV SALES & SERVICE RCA -Equipment, parts, truck & 
customer records. $40,000/yr. net potential, asking 
$20,000. Owner retiring after 30 years serving Tampa 
Bay Area. Showroom, work shop & house $140,000. 
Call Jim Wolfston, CENTURY 21 G.M. GROUP, INC. 
813-535-4646. 04-86-1t 

HELP WANTED 

CAMERA -VIDEO Technicians needed. Top pay and 
benefits for well trained and experienced technicians 
who are expert with consumer and/or industrial 
cameras and VCR's. Training by manufacturers such 
as Sony, Hitachi, Panasonic, etc., are necessary for 
job experience. Come to sunny Florida and enjoy your 
work & leisure time. Write or call ATLANTIC ELEC- 
TRONICS INC., 1881 NE 26 St., Ft. Lauderdale, FL 
33305. (305) 564-827410 AM to 6:30 PM. Ask for Dave or 
Joe. 8-85-tf n 
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HELP WANTED (CONT.) Advertisers' Index 
TELEVISION TECHNICIAN NEEDED. Must be ex- 

perienced with American & Japanese televisions. Ex- 

cellent benefit package and incentive plan. Send 

resume to P.O. Box 894, Union, N.J. 07083. 4.86-2t 

EDUC.-INSTRUCTION 

UNIVERSITY DEGREES- Economical home study for 
Bachelor's, Master's, Doctorate. Prestigious faculty 
counsels for independent study and life experience 
credits. Free information-Richard Crews, M.D. (Har- 

vard), President, Columbia Pacific University, 1415 

Third St., Dept. 2B84, San Rafael, CA 94901; Toll Free: 

8001227.0119; California: 8001552-5522; or 
415/459-1650. 4-86-1t 

ELECTRONIC TECHNICIANS AVAILABLE: The 
Willmar Area Vocational -Technical Institute will 
graduate Electronic Service Technicians in June, 
1986. Graduates have received training in consumer 
electronic equipment, such as VCR's, satellite televi- 
sion, and television receivers. In addition, the 
graduates have received the PACE training program 
on soldering and PC board repair. Their training in- 

volves hands-on experience of analyzing and trouble- 
shooting, and repairing microcomputers, disk drives, 
printers, and video monitors. Training covers opera- 
tion of recent model personal computers, micro- 
processors, digital electronics, data communications 
systems, and BASIC programming. For further infor- 
mation, contact Fred Hanson, Placement Coordinator, 
Willmar AVTI, P.O. Box 1097, Willmar, MN 56201, 

telephone (612) 235-5114, extension 118. 4-86-2t 

Use ES&T 
classified ads 

For fast, accurate service, 
please remove the peel off label 
used to address your magazine, 
and attach it to the Reader 
Service Card, the Address 
Change Card or to any 
correspondence you send us 
regarding your subscription. 

Page 
Number 

Reader 
Service 
Number 

Advertiser 
Hotline 

Adatron Electronics IBC 3 800/222-8782 

All Electronics Corp 73 37 800/826-5432 

B&K Precision Dynascan Corp 68 31 312/889-9087 

Beckman Industrial Corp 59,64 24,28 714/671-4800 

Chemtronics, Inc. 1,43-44 4 800/645-5244 

Cleveland Institute of Electroncis 17 13 800/321-2155 

Cleveland Institute of Electronics 16A,16B 800/321-2155 

Contact East 29,30 800/225-5370 

Cooper Group 7 7 919/362-7510 

Dandy Mfg. Co. 75 39 800/331-9658 

Diehl Engineering 21,23,15 15 806/359-0329 

Digitron Electronic 72 36 800/526-4928 

E -Z Hook 45,46 818/445-6175 

ETA 71 

Fluke, John Mfg. Co., Inc 5 6 800/227-3800 

Fordham Radio Supply Co. 56 23 800/645-9518 

Hitachi-Denshi America, Inc. 10,11 8,9,10,11 ...516/921-7200 
Jensen Tools Inc 33,34 602/968-6231 

Leader Instrument Co. IFC,33,34 1,2 516/231-6900 

Matsushita Engineering & Service Co 3 5 201/392-4281 

MCM Electronics 69 32 800/543-4330 

NAP Consumer Electronic Corp. 
NESDA 

31,32 
72,74 

615/639-1121, 
817/921-9061 

Nippon American Inc 74 34 800/327-7522 

NRI Schools -Electronics Division 29,30 202/244-1600 

NTE Electronics, Inc 31,32 800/631-1250 

NTE Electronics, Inc. 19 14 800/631-1250 

Omnitron Electronics 67 30 800/223-0826 

Pace, Inc. 43,44 301/490-9860 

Philips ECG 45,46 800/225-8326 

Precision Picture Tubes 75 40 716/621-5250 

Prentice -Hall Inc. 31,32,33,34 
Projector Recorder Belt Corp. 65 29 800/558-9572 

PTS Corp 61 26 812/824-9331 

RCA Distributor and Special Products 27,51 16 

RCA Distributor and Special Products 43,44 

Howard W. Sams & Co., Inc. 60 25 800/428 -SAMS 

Sencore, Inc 54,55 21,22 800/843-3338 

Sencore, Inc 52,53 19,20 800/843-3338 

Simpson Electric Co. 15 12 312/697-2265 

Spectrum 2000 Inc. 75 35 303/444-2828 

Sperry AW Instruments Inc 63 27 800/645.5398 

Sperry Tech, Inc. 75 41 800/228-4338 

Tab Books 45,46 800/233-1128 

Tentel 29,30 800/538-6894 

Test Probes, Inc. 71 38 800/368-5719 

Viz Test Equipment 49 17 800/523-3696 

Wahl Clipper Corp. 73 33 815/625-6525 

Zenith BAC 

ARTICLE 
REPRINTS 
Interested in ordering custom reprints of an article from this issue?* 

Reprints of articles about your company or products can be valuable 
sales and marketing tools. For information, call or write Kelly 

Hawthorne , Intertec Publishing Corp., P.O. Box 12901, Overland 
Park, Kansas 66212; (913) 888-4664. 

`minimum order 1,000 copies 
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LOWEST POSSIBLE PRICES 
FROM THE ELECTRONIC 
INDUSTRY'S LARGEST 

WHOLESALE SUPPLIER! 
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Go for 'em! Solid margins year -around! They're yours in the 

video aftermarket! With this new VCR Care Kit by Zenith! 
You bet there's a VCR aftermarket out there! A sizeable one. Perhaps 
as big as twenty million plus households. So that capitalizing on 
it with VCR accessories like this beautifully packaged Zenith VCR 

Care Kit can be very, very profitable. 

Look and see for yourself! 

Inside this kit, latest in a long line of Zenith video accessories - 
and available separately, too - are a great new VCR Head Cleaner. 
A T-120 VHS Blank Video Tape. A VCR Dust Cover. And a clear VHS 

Tape Storage Cover. All proudly bearing and backed by Zenith, a 

name renowned for superb product performance and reliability. 

They are at your Zenith distributor's place now, 

these new Universal VCR Care Kits, ready 
for immediate delivery to heads -up 
service techs alert to the money 
to be made in the overall 
video. aftermarket. 

TIEVVISE 

»owe-. ..... . "..... 

Actually, there's more in store than ever before in this expanding 
line of Zenith video accessories. More than just this new Universal 

VHS VCR Care Kit. Solid margins, for example. The kind that can 
turn some 6, 7 or 8 feet of your floor space into a video accessory 

profit center right before your eyes. 

So hurry! Quit second-guessing yourself! Neither this video 

accessory business nor VCR aftermarket is going to wait for you. 

Call your Zenith distributor's Parts & Accessories Sales Manager! 

Besides being an integral part of Zenith's new 
VCR Care Kit, this VCR Head Cleaner 

is also available separately as 
Model T -HC from your Zenith 

distributor. 
er 

nSal MSVCe1 R Care 
Kit 

ciea 
vNSTce t 550 

t eaT.t20 41 

eaCii14veoMc,ea. 

,te 

TZeeYeeo 

ned to 

Zenith VCR care products 
are 

U5'5"de9 

eeitePleasueSee 

back pnaddionaiVCR 

accesso 
ies 

enith 
aiCCe SS O' 

,:=11 1[315 ir -mot Walla 

«Ir w volsi 
ease ir -a cam veme 

(r.r rr anima 
IMO frMI s c:tarldr 

n 
4fmin Lulu 111^K° 

ek, ,9 9 tj 

IP , 

7Xe5mmtaeee 
EI1Iirl 

Electronic 
Accessories 

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

A Division of Zenith Electronics Corporation 




