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Easier Testing. By Comparison. 
Scopemate 2' With Your Scope Or Ours, 

Still The Best Price Solution 
For Good/Bad IC and Component Testing. 

Now you can economically test all 

types of analog, digital and hybrid 
components-including resistors, capaci- 
tors, diodes and ICs with up to 40 pins- 
using a simple X -Y oscilloscope. In the 
field or on the bench, in -circuit or 
out -of -circuit. Without tedious pin -by -pin 

or contact -by -contact testing. 

It's made possible by Scopemate 2 

from Beckman Industrial. All it does is 

plot voltage vs. current. Just a lot easier. A 

lot faster. 

Scopemate 2 compares components 
known to be good with those to be tested, 

giving you a very accurate and fast way to 

identify bad devices. The voltage vs. 

current plot from a known good device is 

compared to the device under test. In fait, 
since there's no complex numerical test 
data to interpret, Scopemate 2 is ideal for 

less experienced personnel. 

And, at $495 it doesn't take too long 
to figure that Scopemate 2 may pay for 
itself in saved testing time. Real soon. 
Scopemate 2 comes with a simple yet 
comprehensive operator's manual, a 
complete set of leads, interconnect cables 
and plug-in transformer. 

Although Scopemate 2 will work 
with just about any X -Y oscilloscope, 

Beckman Industrial CircuitmateTM Model 

9020 offers capabilities seldom found on 
other scopes costing less than $500. 

Proven capabilities such as delayed 
sweep for easy bandwidth analysis, zoom - 
in for short -duration events, a variable 
holdoff function for a stable display of non - 
periodic signals-even beam finding to 

Scopemate 2Th IC/Component Tester 
$495.00 
Test Method: Direct Visual Comparison (known good 

vs. device under test) 

Test Sockets/Interface: 20 and 40 -pin ZIF IC sockets; 
banana jacks 

Power: 120 or 220VAC, 50/60Hz, 5VA max. (specify) 

Circuit Test Voltage/Current: 14VAC RMS (voltage, 
approx.); 300µA AC RMS (current, approx.) 

Pin Test selection: Push-button switch per pin. 

9020 20MHz Delayed 
Sweep Oscilloscope 
$495.00 
Vertical Accuracy: ±3% 
Time -based accuracy: ±3% 
Input Impedance: 1M ohm 
35pF (2%) 

Input Max. Voltage: 400V 
(DC+pos. peak AC) 

Sweep Delay Ranges: 
10,1,0.1ms;10,1,0.1µs 

Mode: Normal, search, delay 

locate and return trace to view regardless 
of control settings. And switchable X1/X10 

probes give you more sensitivity for low 

frequency measurements, less circuit 
loading for high frequency measurements. 

For real value, combine the 9020 and 
Scopemate 2 for performance and flexi- 

bility unmatched by systems costing 
$1,500 or more. For less than $1,000. 

Both Scopemate 2 and our Circuit - 
mate Model 9020 illustrate a simple com- 
mitment by Beckman Industrial-to 
provide service test instruments that meet 
your needs. Whether through advanced 
technology or value -oriented applications 
of proven technology, Beckman Industrial 
gives you the right features at the right 
price, with service test instruments built 
to rigorous standards of quality and 
reliability. 

Visit your Beckman Industrial 
distributor today and find out how the 
ruggedly reliable Scopemate 2 and the 

9020 Oscilloscope can meet your 
needs. And why they offer the best 
value around. By comparison. 

Bo/nar IngeV ifr1a! TM 

Circle (1) on Reply Card 

Beckman Industrial Corporation, Instrumentation Products Division 

A subsidiary of Emerson Electric Company 

630 Puente Street, Brea, CA 92621 
(714) 6714800 FM (714) 6714874 1'Lx: 188790 

©I986 Beckman Industrial Corporation 
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NOW 
Tech Spray 

Gives You The Aerosols 
You Want With 

The Static Control 
You Demand. 

Tech Spray gives you the solution to problems 
caused by aerosol charge generation. With 
Tech Spray's AEROGROUND equipotential 
grounding device, you can safely move back to 
the convenience of aerosol products! When 
properly connected, AEROGROUND controls 
static charge generation caused by aerosols. 

AEROGROUND provides a complete ground- 
ing loop to protect all surfaces and the operator 
from electrostatic chargegeneration during and 
after the spraying operation. AEROGROUND is 

specifically designed for use with Tech Spray's 
full line of aerosol products.' 

Now Tech Spray offers you the aerosols you 
want with the static protection you demand! 
Call Don Schrowangen at Tech Spray for all 

the details! 

Tech Spray offers a fullline of aerosol products for 
use ,with AEROGROUND. 11m can use Tech Spray 
freezeanddustingaerosols with the AEROGROUND F, 

and cleaners, degreasers orflux stripper aerosols 
with the AEROGROUND Smodel. 

TECH 5PPRY 
P.O. Box 949 Amarillo, TX 79105 

806/372-8523 
CALL TOLL -FREE 800/858-4043 

In Texas: 800/692-4677-TELEX: 738450 
FAX: 806/372-8750 
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An advance 
in chip fabrication 
This enhanced production 
process will produce, more 
rapidly, multilevel, very - 
large -scale ICs that are 
more densely packed. A 
Technology Department 
article. 

14 
Product Directory 
Listing everything from test 
equipment to miscellaneous 
tools, this directory provides 
the names of manufacturers 
who supply the products 
that technicians use every 
day in servicing consumer - 
electronic equipment. Just 
locate the name of the 
product you need and listed 
below, you'll find the name 
of the manufacturers who 
make it. 

32 
Replacement Parts 
Components Directory 
Finding the right 
replacement part can be the 
hardest part of servicing. 
From A to Y, antennas to 
yokes, these pages will 
direct you to sources 
of those often elusive 
replacements. 

Begins, page 13 
For your convenience, ES&T coordinates 
Buyer's Guide lists of manufacturers, 
firms and organizations involved in the 
electronics industry. 

Page 10 
Here, a portion of the reactor where via 
holes, now with straight sides and 
regardless of depth, fill simultaneously. 
(Photo courtesy General Electric.) 

Departments: 

6 Editorial 
8 News 

10 Technology 
57 Photofact 
68 Audio Corner 
70 Computer Corner 
71 Literature 
72 Video Corner 

38 
Services Directory 
This section lists services 
that are geared specifically 
for the electronics industry, 
and includes the 
organizations that offer 
such services. 

39 
Association/ 
Educational Sources 
Directory 
Planning to update 
knowledge? Looking for a 
hospitable group? Or 
industry facts from 
associations? 

40 
Company 
Mailing Addresses 
An alphabetical listing of all 
major firms involved with 
electronics. You'll want to 
keep it handy. 

58 
Setting up 
a test bench 
By Conrad Persson 
Even with changes in 
consumer electronic 
products, certain test 
equipment remains basic; 
some new devices are 
requisite. 
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LFG -1300S 
0.002 Hz -2 MHz 

LBO -518 
100 -MHz Four Channel 
Oscilloscope 

LFG -1310 
0.01 Hz -10 MHz 

Sweep - 

Function Generators 
Leader 10 -MHz and 2 -MHz Sweep -Function 
Generators are exceptionally durable and 
versatile. They have every important feature, 
and every required waveform including: 

Sine, square, triangle, sawtooth, ramp, pulse 
and TTL outputs 1000:1 and 100:1 ranges 

Adjustable waveform symmetry AM or FM 
modulation VCO and GCV Linear and log 
sweep Plus CW, triggered, gate and burst 
modes (1310 only) And lots more! 

Call toll -free 

(800) 645-5104 
In NY3 

1-6 
State 

(516) 2900 
Request an evaluation unit, our latest Test 
Instrument Catalog with over 100 outstanding 
products, the name and address of your 
nearest "Select" Leader Distributor, or 
additional information. 

Forprofessionals 
who 

know 
the 
difference. 

380 Oser Avenue Hauppauge, New York 11788 
Regional Offices: Ciicago, Dallas, Los Angeles, Boston, Atlanta 

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

For Information Circle (4) on Reply Card 
For Demonstration Circle (68) on Reply Card LEADER 

Instruments Corporation 
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Editorial 

We hope 
you like 

our 
Buyer's 

Guide 
issue 

One of the most frequent requests 
we get from readers is for 
information about finding suppliers of 
specific kinds of test equipment, 
replacement parts, general servicing 
information, schematic diagrams. The 
ES&T staff spends quite a bit of time 
searching for answers to questions 
such as this, looking through 
catalogs, calling manufacturers, and 
either calling or writing back. 

Here's one example: A 
representative of a utility company 
wrote that his company recently had 
begun selling a line of telephones. His 
problem was that some of them were 
beginning to need service and he 
needed a source of replacement parts. 
We were unable to provide him with 
a source of supply immediately. 

One day at the Electronic 
Distribution Show, however, I 
stopped by a booth operated by a 
supplier of telephone replacement 
parts. When I asked a representative 
in the booth if that company supplied 
parts for that particular line of 
phones he said yes. When I returned 
to work after the show was over, I 
relayed the information to a very 
appreciative utility company. 

On another occasion, I received a 
letter from a doctor specializing in 
hearing impairments who was looking 
for a supplier of telephones with 
volume control that would be useful 
to people who had difficulty hearing. 
Again, it was some time before I ran 
across the answer. I happened to stop 
by the AT&T booth at the Consumer 
Electronics Show, and found that this 
obvious source of supply had exactly 
what that doctor wanted. 

Those are only two of the many 
such information requests we get. We 
have received requests for 
information on finding replacements 
for failed parts in older televisions 
and stereos. Readers have asked 
where they can find replacements for 
hard -to -find ICs in some of today's 
personal computers. We have even 
been asked where someone might 
have an old wire recording with 
sentimental attachments rerecorded 
onto cassette tape; we were able to 
fulfill that request. 

In short, it has become amply clear 
to us that readers of ES&T could use 
some kind of unique guide that would 
help them find the suppliers of the 
kinds of goods and services that 
would suit their particular needs. 

This is it! This issue of Electronic 

Servicing & Technology is the first 
Buyers' Guide compiled exclusively 
for electronic servicing technicians 
and others who need a directory of 
suppliers that supply such things as 
test equipment, tools, replacement 
parts, and information required by 
people who are servicing consumer 
electronic products. 

You will notice that in order to 
bring this guide to you that for this 
month only we had to drop a few of 
our useful and well liked regular 
features such as the Profax 
schematics, "What do you know about 
electronics?" and "Test your 
electronic knowledge" because of 
space limitations. But we're so sure 
that this buyers' guide will be a 
valuable reference all year long that 
it will more than make up for the 
absence of those features. 

And there's some good news about 
our regular monthly features that will 
return next month. We have added 
Hitachi to our list of TV 
manufacturers that have graciously 
agreed to allow us to publish their 
schematics in the Profax section, and 
we are working to widen our 
coverage further. 

And, of course, there's a lot of 
useful information packed into this 
issue besides the Buyers' Guide: 
Technology; Audio, Computer and 
Video Corners; and an article 
designed to help readers think about 
setting up or modernizing a test 
bench to facilitate servicing today's 
breed of consumer electronics 
equipment. 

So go ahead, read the articles, let 
your fmgers do the walking through 
the Buyers' Guide, and put this issue 
of ES&T on the shelf by the 
telephone where it'll be handy. 

One more thing. If there's some 
particular kind of buying information 
that you need but you don't find 
here, by all means write to us and let 
us know. We won't promise anything, 
but if we evaluate it and the idea 
seems general enough to be 
applicable to a major segment of 
ES&T readers we'll try to include it 
in next year's guide. And if you 
possess some tidbit of information 
about some hard -to -find supplier and 
you'd like to share it with other 
ES&T readers, please let us know; 
we'll appreciate it, and other readers 
will appreciate it, too. 
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INTRODUCING THE 

PANSON PARTS PLUS PROGRAM. 

INCREASING YOUR PROFIT IS NOW AS EASY 

AS LIFTING YOUR FINGER. 
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PARTSi,,PLUS 

Being the leading independent parts distributor 
in the nation is no reason for es to rest on our laurels. 

That's why we have spent over 4 years developing the 
most remarkable ordering and information system 

ever available in the parts industry. 

The PanSon Parts PIusTM Program. 
Now by simply lifting your finger this fully com- 

puterized system, with its easy to use on -site terminal, 
gives you direct access to a world of vital business serv- 

ices, all designed with one objective: to help you in- 

crease your bottom line. 

As a Parts Plus customer you are: 

On-line for instant ordering and information; 
Guaranteed warranty pricing; 

E Guaranteed same day shipping on stock 
parts or we pay the freight; 

E Given instant access to order from our enor- 
mous 1.6 million parts inventory; 

E Offered a unique stock rotation program for 

unneeded parts; 
Shipped all backorders free of charge and 
provided with an ETA; 

plus many other valuable features too numerous to list. 

Call us and well give you the complete story on 
how Parts Plus can help put more dollars in your 

pocket. And why it makes good sense to do business 
with the leader. 

PARTSVPLUSTM 
Pan Sony Electronics 
Long Island City, New York 

(800) 624-7272 (800) 551-7272 in New York 

ask for ext. 459 

Circle (5) on Reply Card 

Ds:ributx of Panasonic, Sharp, Sony, 
Hitachi, Quasar, JVC, Technics, 

tonì s, Sanyo, Fisher. GE, 

} are trademarks 
of Pan SQ,`clectronics, Inc 
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Microprocessor seminars 
expanded 

John Fluke Manufacturing an- 
nounces an expanded schedule of 
training seminars on the testing 
and repair of microprocessor - 
based circuitry. Featured is a new 
intermediate level course titled 
"Troubleshooting." These semi- 
nars are scheduled throughout 
1987 in various U.S. and Canadian 
cities. 

The hands-on seminars will be of 
interest to technicians, engineers, 
and managers involved in the de- 
sign, test, production and service 
of digital circuitry. Seminars are 
based on troubleshooting tech- 
niques using Fluke's 9000 series 
Micro -System Troubleshooter. 

The new seminar, "Trouble- 
shooting," provides service tech- 
nicians with in-depth training on 
how to merge basic troubleshoot- 
ing philosophies with the complex- 
ities of microprocessor circuit 
design. This course covers BUS, 

RAM, ROM, and I/O testing; sig- 
nature gathering using the 
9010A's built-in tests, probe, and 
the asynchronous signature option 
for comprehensive hands-on com- 
ponent level troubleshooting. This 
2 -day course costs $350. 

Also available is the "Introduc- 
tory" seminar that covers the basic 

concept of microprocessor trouble- 
shooting using the Fluke 9000 
series, and demonstrates the total 
design -to -service capabilities of the 
system. This 1 -day seminar is free. 

The third seminar, "Program- 
ming," is offered to technicians 
who have completed either the "In- 
troductory" or "Troubleshooting" 

FLUKE 9000 SERIES 
TRAINING SEMINARS 

INTRODUCTORY SEMINAR 

Call nearest Fluke sales office for date and time. 

TROUBLESHOOTING 

BURBANK 
Jan 6, 7 

Mar 10. 11 

Apr 28. 29 
Aug 18. 19 

Oct 13, 14 

AUSTIN 
Aug 18. 

IRVINE 
Jan 13, 14 
Mar 17. 18 
May 12, 13 
Jul 7, 8 

Aug 25, 26 
Dec 15. 16 

MILWAUKEE 
19 Jan 13, 14 

Oct 20, 21 

CLEVELAND 
Mar 3, 4 
Aug 25. 26 

PARAMUS 
Jan 20, 21 
Mar 11. 12 
May 5, 6 
Aug 4, 5 

Oct 20, 21 
Dec 8, 9 

CHICAGO 
Mar 10, 11 

Jun 9, 10 
Sep 8, 9 
Nov 17, 18 

ATLANTA 
Jan 27, 28 
Apr 28, 29 
Jul 14. 15 

Oct 27. 28 
Dec 15. 16 

VANCOUVER OTTAWA 
Mar 31, Apr 7, 8 
Apr 1 

PHOENIX 
Jan 27. 28 
Apr 7, 8 

Jun 2. 3 

Jul 21, 22 
Sep 8, 9 
Nov 3. 4 

HOUSTON 
Jan 20, 21 
Jul 21, 22 

DENVER 
Feb 3. 4 
Apr 14, 15 

Jun 9, 10 

Jul 28, 29 
Sep 15, 16 
Nov 17, 18 

DETROIT 
Feb 3. 4 
May 5, 6 
Aug 11, 12 

MINNEAPOLIS DALLAS 
Apr 7, 8 Jun 2, 

Sep 22, 23 Sep 1, 

Oct 6. 7 Dec 8, 

ORLANDO 
Feb 10, 11 

Jun 9, 10 

BOSTON 
Feb 24, 
Apr 13, 
Sep 15, 
Dec 15, 

3 
2 
9 

25 
14 
16 
16 

CHARLOTTE EDMONTON 
May 12, 13 Sep 15, 16 
Nov 17, 18 

SEATTLE 
Feb 24, 25 
Jun 23, 24 
Aug 4, 5 

Sep 29, 30 
Dec 8, 9 

ST. 
Feb 
Jul 
Nov 

LOUIS 
10, 11 

14, 15 
3, 4 

SANTA CLARA 
Jan 20. 21 
Mar 24, 25 
May 19, 20 
Jul 14. 15 

Sep 1, 2 

Oct 20, 21 

KANSAS CITY 
Feb 17. 18 

Sep 15, 16 
Oct 20, 21 

INDIANAPOLIS TORONTO 
Apr 21, 22 Jan 13, 14 

Sep 8. 9 

DURHAM 
Mar 10, 

Jul 21. 

ROCKVILLE 
11 Mar 24, 25 
22 May 19, 20 

Jul 29, 30 
Sep 22, 23 
Nov 10, 11 

The how-to magazine of electronics 

ELEOTROA1O 

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

EDITORIAL 
Nils Conrad Persson, Editor 
Carl Babcoke, Consumer Servicing Consultant 
Dan Torchia, Group Managing Editor 
Marjorie Riggin, Associate Editor 
Joy Culver, Editorial Assistant 
Darryll Fortune, Editorial Assistant 
Alisa Carter, Editorial Assistant 

CONSULTING EDITORS 
Homer L. Davidson, TV Servicing Consultant 
Christopher H. Fenton, Circuit Fabrication 
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Eric Jacobson, Publisher 
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MP 

Member, Electronic 
Servicing Dealers 

Association 

Member, Audit Bureau 
of Circulation 

Member. American 
Business Press 

ELECTRONIC SERVICING & TECHNOLOGY is the "how -tó' 
magazine for technicians who service consumer electronics 
equipment. This includes service technicians, field service 
personnel and avid servicing enthusiasts, who repair and 
maintain audio, video, computer and other consumer elec- 
tronics equipment. 

SUBSCRIPTION PRICES: one year $18, two years $30, 
three years $38 in the USA and its possessions. Foreign 
countries: one year $22, two years $34, three years $44. 

in Single copy price $2.25; back copies $3.00. Adjustment 
necessitated by subscription termination to single copy 
rate. Allow 6 to 8 weeks delivery for change of address. 
Allow 6 to 8 weeks for new subscriptions. 

PHOTOCOPY RIGHTS: Permission to photocopy for internal 
or personal use is granted by Intertec Publishing Corp. for 

libraries and others registered with Copyright Clearance 
Center (CCC), provided the base fee of $2 per copy of arti- 
cle is paid directly to CCC, 21 Congress St., Salem, MA 

01970. Special requests should be addressed to Eric 

Jacobson, publisher. 
ISSN 0278-9922 $2.00 + 0.00 

= INTER TEC 
PUBLISHING CORPORATION 

1987 All rights reserved. 
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seminars. This 2 -day advanced 
seminar covers both the develop- 
ment and use of generic utility pro- 
grams. It offers a review of 
troubleshooting procedures, 
hands-on experience, and an ap- 
proach to testing and trouble- 
shooting I/O through actual appli- 
cations. Cost: $395. 

Also, Fluke is offering a new 9000 
series evaluation program. 

For more information on the 
9000 series evaluation program 
and Fluke troubleshooting semi- 
nars, call toll -free 1 -800 -44 - 
FLUKE, or write John Fluke 
Manufacturing, P.O. Box C9090, 
Everett, WA 98206. 

9010 PROGRAMMING 

IRVINE PHOENIX DENVER SEATTLE BURBANK SANTA CLARA 
Jan 15, 16 Jan 29, 30 Feb 5, 6 Feb 26. 27 Jan 8, 9 Jan 22, 23 
Mar 19, 20 Apr 9, 10 Apr 16, 17 Jun 25, 26 Mar 12. 13 Mar 26, 27 
May 14, 15 Jun 4, 5 Jun 11, 12 Aug 6, 7 Apr 30. May 21, 22 
Jul 9, 10 Jul 23. 24 Jul 30, 31 Oct 1, 2 May 1 Jul 16, 17 
Aug 27. 28 Sep 10, 11 Sep 17, 18 Dec 10, 11 Aug 20, 21 Sep 3. 4 
Dec 17. 18 Nov 5, 6 Nov 19, 20 Oct 15, 16 Oct 22, 23 

MILWAUKEE DETROIT KANSAS CITY CLEVELAND CHICAGO MINNEAPOLIS 
Jan 15. 16 Feb 5, 6 Feb 19, 20 Mar 5, 6 Mar 12, 13 Apr 9, 10 

Oct 22. 23 May 7, 8 Sep 17, 18 Aug 27, 28 Jun 11, 12 Sep 24. 25 
Aug 13, 14 Oct 22, 23 Sep 10, 11 Oct 8, 9 

Nov 19, 20 

INDIANAPOLIS ST. LOUIS 
Apr 23, 24 Jul 16, 17 

Nov 5, 6 

HOUSTON AUSTIN OKLA. CITY 
Jul 23, 24 Aug 20, 21 Sep 29, 30 

PARAMUS ATLANTA ORLANDO BOSTON 
Jan 22. 23 Jan 29, 30 Feb 12, 13 Feb 26, 27 
May 7, 8 'Apr 30, Jun 11, 12 Apr 15, 16 
Aug 6, 7 May 1 Sep 17, 18 
Oct 22, 23 Jul 16, 17 Dec 17, 18 
Dec 10, 11 Oct 29, 30 

Dec 17, 18 

VANCOUVER OTTAWA CHARLOTTE EDMONTON 
Apr 2, 3 Apr 9, 10 May 14, 15 Sep 17, 18 

Nov 19, 20 

DURHAM 
Mar 12, 13 
Jul 23, 24 

TORONTO 
Jan 15, 16 
Sep 10, 11 

ROCKVILLE 
Mar 26, 27 
May 21, 22 
Sep 24, 25 
Nov 12, 13 

Electronics information 
directory 

The 1987 edition of Sources:, a 
directory of electronics informa- 
tion agencies outside the United 
States, has been published. 
Prepared by the Electronic In- 
dustries Association's Marketing 
Service Department's Research 
Center, it is designed to offer an 
information sources guidebook to 
the electronic industries abroad. 
Sources: lists approximately 700 
individual entries in 78 different 
countries with addresses and tele- 
phone numbers. Where available, 
these alphabetical entries also in- 
clude a contact person, statement 
of agency functions, as well as the 
titles of publication offerings. 

Sources: is the only publication 
of this type currently available. 

Copies of Sources: are available 
from the EIA's Marketing Serv- 
ices Department. The cost is $25 
for EIA members and $50 for non- 
members. Contact Larry Himel- 
farb at 202-457-8757 for further 
information. 

TIMEFLIESBY... 

BUT OUR WARRANTY DOESN'T. 
Our new generation EX-500and EX -501 have the following new features: 

Zero Voltage Switching and localized grounding for CMOS safety. 

Finger Switch/Foot Switch option. (Apr. '87). 

Low Voltage Heating Elements and Accessories for operator safety. 

Microprocessor Controlled Temperature Regulation. 
Locking DIN Connectors. - And the same old warranty* 

EX -500 5 YEARS 
EX -501 2 YEARS 
EX -525 2 YEARS 
*Call or write for warranty details. 

Local distribution assures prompt service! 

Call for your local rep: 

AUTOMATED PRODUCTION EQUIPMENT CORP. 
142 PECONIC AVENUE MEDFORD, NEW YORK 11763 

516 - 654-1197 TWX: 510 - 228 - 2120 

----x.. 

Circle (6) on Reply Card 
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A semiconductor processing ad- 
vance that promises to provide im- 
proved yields and permit more 
dense packing of multilevel very - 
large -scale integrated circuits was 
reported in December by a team 
from the General Electric 
Research and Development 
Center. 

The advance, an enhancement of 
GE's basic 1.2-µ CMOS process, is 
based on a special chemical vapor 
deposition (CVD) technique that 
permits the via holes that intercon- 
nect circuitry on different layers of 
multilevel chips to be rapidly filled 
with metal (tungsten). It solves the 
via -filling problems encountered 
with multilevel VLSI circuits hav- 
ing small vias at widely varying 
depths. 

The CVD technique on which the 
process is based was discovered at 
the R&D Center. It represents an 
advance over previous selective 
tungsten processes in that the 
tungsten can be deposited selec- 
tively in the vias to thicknesses 
much greater and at rates much 
higher than previously attainable. 
With this approach, there is essen- 
tially no nucleation and growth of 
tungsten on the dielectric material 
in which the vias are etched. 

A dual -metal process 
In the GE selective CVD tungs- 

ten -based process, molybdenum is 
employed for the first -level metal 
circuitry (M1) and aluminum for 
the second -level metal (M2). A 
planarized interlevel dielectric 
separates M1 and M2. 

Filling via holes in circuits con- 
taining both deep and shallow vias 
is accomplished in the new process 
by continuing the CVD tungsten 
deposition long enough to fill the 
deep holes. This results in the 
overfilling of the shallow vias and 
the formation of "nailheads" over 
them. A specially developed metal- 
planarization technique that can 
etch photoresist and refractory 
metals at the same rate is em- 
ployed to remove these nailheads. 

Among advantages realizable 

An advance in chip 
fabrication 
New technique will increase capabilities 
of multilevel semiconductors 

Pictured is an experimental reactor built at the GE R&D Center for via -filling. The 
reactor consists basically of a gallon -size quartz vessel fitted with an electrical hot 
plate on which the wafer to be processed is heated. (For proprietary reasons, the ac- 
tual hot plate is not shown.) Heat from the hot plate causes mixed gases to react as 
tungsten, which deposits selectively in the vias. Tungsten deposition rates of up to 
8,000A per minute have been achieved. Watching the process are Dr. Dale M. Brown 
and Dr. Ronald H. Wilson, two members of the R&D team. 

from use of this enhanced process 
is the fact that it permits the use of 
straight via holes. In most present 
VLSI processes, by contrast, it's 
generally necessary to employ 
tapered vias that are wider at the 
top than at the bottom, in order to 
obtain suitable metal coverage 
within the holes. (The taper pro- 
vides a bigger angle of entrance 
for sputtering in the via -filling 
metal.) 

Straight vias advantageous 
Straight vias are preferable for 

several reasons. First, they are 
much easier to make than are their 

tapered counterparts. Tapering is 
accomplished by erosion of the 
photoresist during reactive ion 
etching, a process that is difficult 
to control, especially for small via 
sizes. 

Another major advantage of 
straight vias is that they permit 
denser second -level metal pattern- 
ing. Depending on depth, tapered 
vias can be two to five times wider 
at their tops than at their bottoms, 
taking up valuable "real estate" on 
the M2 level. By eliminating the 
taper, it is possible to reduce the 
M2 interconnection separation to 
two microns or less. sivr 
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71ULTUTETERS 
DM -3000 3'/2 DIGIT 
ROTARY SWITCH DMM 

Just one of three DMM's in our Economy 

Series that combines quality with econ- 

omy. Features include built-in HFE, 

battery and diode testing; conductance 

function; 300 hour battery life; 10Adc 

range; electronic overload protection on 

all resistance ranges; pocket -sized. (Also 

available models DM -1000 & 2000). 

Ranges: 0-200m/2/20/200/ 1000Vdc; 

0.200m/2/20/200/750Vac; 0-200p/ 
2m/20m/200m/10Aac/dc; 0-200/2K/ 
20K/200K/2M/20M S2 ; 1.5V battery 

test 0-1000 Hfe test; 2K S2 diode test. 

DM -1000: $39.95 / DM -2000: $54.95 / 
DM -3000: $69.95 

EZ -6111 31/2 DIGIT 
AUTORANGING DMM 

Unique and sophisticated in design, 

you'll find measurement taking a breeze. 

Loaded with features like autoranging in 

volts and ohms; manual range selection 

in all functions; diode test function; aud- 

ible continuity indication; normal and low 

power ohm ranges; 10Aac/dc range; 

overload protection on all ranges; 300 

hour battery life. Ranges: 0-200m/2/ 
20/200/1000Vdc; 0-2/20/200/ 
600Vac; 0-20m/200m/10Aac/dc; 
0-200/2K/20K/200K/2MS2 ; 0-2K/ 
20K/200K/2M12 Loll . $104.95 

DM -3010 31/2 DIGIT 
PUSH BUTTON DMM 

The standard in tough, job -proven digital 
multimeters. Housed in shock resistant 
ABS plastic, you'll find safety was a prime 
design consideration. Also equipped with 
overload protection on all ranges; special 

electronic protection to 500Vac/dc on 

resistance ranges; UL1244 type test 
leads; normal and low power ohm ranges; 

10Aac/dc range; auto zero and auto 

polarity; built-in tilt stand. Ranges: 0- 

200m/2/20/200/1000Vdc; 0-200m/ 
2/20/200/750Vac; 0-200p/2m/20m/ 
200m/2/10Aac/dc; 0-200/2K/20K/ 
200K/2M/20M S2 . $80.00 

DM -6500 3' DIGIT 
AUTORANGING DMM 

This sensitive yet rugged instrument is 

loaded with features you'd expect to pay 

much more for. The 6500 offers auto - 
ranging; low battery consumption; fuse 
protection; safety test leads; audible con- 

tinuity buzzer; auto zeroing shock re- 

sistant housing. Ranges: 0-200m/2/20/ 
200/1000Vdc;0-2/20/200/600Vac; 
0-200m/10Aac/dc; 0-200/2K/20K/ 
200K/2MS2. $99.95 

DM -7010 41/2 DIGIT 
ROTARY SWITCH OMM 
High accuracy readings in the laboratory 

or in the field. Features include 41/2 digit 

19999 max. display; built-in frequency 

counter to 200KHz and conductance 
function; 0.05% basic dc volts accuracy; 

overload protection on all ranges; special 

electronic protection to 250Vac/dc on 

resistance ranges; UL1244 type test 

leads; diode and continuity tests. 

Ranges: 0-200m/2/20/200/ 1000Vdc; 

0-200m/2/20/200/750Vac; 0-200p/ 
2m/20m/200m/2/10Aac/dc; 0.200/ 
2K/20K/200K/2M/20M f2; 0-200nS 
conductance; 0-20K/200KHz fre- 

quency. $170.00 

DM -8010 3' DIGIT 

ROTARY SWITCH DMM 

This easy to use DMM features a dc Volt 

accuracy of 0.25% of reading; overload 

protection on all ranges; special elec- 

tronic protection to 500Vac/dc on re- 

sistance ranges; instant audible continuity 

buzzer; UL1244 type test leads; auto zero 

and auto polarity; diode test function; 

built-in tilt stand. Ranges: 0-200m/2/ 
20/200/1000Vdc; 0-200m/2/20/200/ 
750Vac; 0-20p/200p/2m/20m/200m/ 
10Aac/dc; 0-20/200/2K/20K/200K/ 
2M/20MS2 . $84.95 

DM -6592 ELECTRO-PROBE'M OMM 

One of the smallest, most convenient 
hand-held DMM's you'll ever own. It's 

both autoranging and manual and is the 

perfect instrument for taking readings 

easily and accurately in hard to reach 

areas. Other features include instant aud- 

ible continuity buzzer; one -hand opera- 

tion; electronic overload protection on all 

ranges; data -hold button. Ranges: 0- 

200m/2/20/200/500Vdc; 0-2/20/ 
200/500Vac; 0-200/2K/20K/200K/ 
2000K/20MS2 $70.00 

DM -1 POCKET-PROTM DMM 

Big features are packed in this pocket - 

calculator sized DMM. You'll find auto - 
ranging; electronic overload protection 

on all ranges; auto -polarity; audible and 

visual continuity indication; built-in test 

leads; "booklet -type" carrying case is de- 

signed to fit easily in shirt pocket. 

Ranges: 0-2000m /20/200/400Vac/dc; 
0-200/2000/20K/200K/2000K f2 ; 

0-200 S2 continuity. $29.95 

A.W. SPERRY INSTRUMENTS INC. 
For more information see your local distributor or contact A.W. Sperry Instruments Inc. 

245 Marcus Blvd., Hauppauge, N.Y. 11788 800-645.5398 Toll -Free (N.Y. and Alaska call collect 516-231-7050). 
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INTRODUCING THE 
PANSON PARTS PLUS PROGRAM. 

WE PUT 1.6 MILLION PARTS 

AT YOUR FINGERTIPS, 

To maintain our dominant position as the lead- 
ing independent parts distributor in the nation, we 

wanted to offer a unique range of services never 
before available in the parts industry. 

That's why we created the Parts Plus Program. 
This fully computerized system, with its easy to 

use on -site terminal, puts at your fingertips instant 
access to our enormous 1.6 million parts inventory. 

But in addition as a Parts Plus customer, you are also: 

On-line for instant ordering and infor- 
mation; 
Guaranteed warranty pricing; 
Guaranteed same day shipping on stock 
parts or we pay the freight; 
Mailed monthly Management Reports that 
track your purchases and help you plan 
future stocking levels; 
Offered emergency service literature from 
our Tech Library; 

3 Given any additional assistance you may 
need by your personal Parts Plus Repre- 
sentative; 

plus many other valuable features too numerous to list. 

Call us and we'll give you the complete story on 
how Parts Plus can put a warehouse of items at your 
fingertips. Which might be all you need to get your 
hands on a lot more business. 

PARTVPLUSTM 
Pan Son" Electronics 
Long Island City, New York 

(800) 624-7272 (800) 551-7272 in New York 

ask for ext. 459 

Distributor of Panasonic, Sharp, Sony, 
Hitachi, Quasar, JVC, Technics, 
Optonica, Sanyo, Fisher, GE, 
RCA, Zenith. 
PanSor and Parts Pits are trademarks 
of Panri 5Iectrorics. Inc. 

Circle Al on Reply Card 
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Welcome to Electronic Servicing & Technology's first 
Buyer's Guide. One of the most common problems mentioned 
by ES&T readers is "where to find it", everything from test 
equipment, to replacement parts, to servicing information. 
For years, your questions have been suggesting to us that you 
need a guide to help you find what you need to service con- 
sumer products. 

Here it is! During the past several months the ES&T staff 
has been working with industry authorities to establish a 
comprehensive list of product sources directed toward con- 
sumer electronics servicing. 

How to use the guide 
This Buyer's Guide is intended to be a useful reference 

throughout the year. It is divided into five main sections: 
a Product Directory; 
a Replacement Parts/Components Directory; 
a Services Directory; 
an Association/Educational Sources Directory; 
Company Address Directory. 

The Product Directory is further broken down by types of 
products. 

To find the product, service, or information source you 
need, just turn to the appropriate section and review the list- 
ings. You will note that some of the listings are printed in 
blue. These are the companies that have advertised in this 
issue. For more information about any of these companies, 
just turn to the page number opposite the entry to find the ad. 

Once you have located the name of a company that supplies 
the product or service you're interested in, turn to the 
alphabetical listing of companies to find the address and 
phone number you need. 

The ES&T staff has expended every effort to make this 
Buyer's Guide accurate and comprehensive and useful to you. 
However, because of the large number of sources and the con- 
tinuous introduction of new companies and products, we 
may have inadvertently left out some information that's vital 
to you. If you need a product, part or information to fix a 
consumer electronic product but don't see it here, please take 
just a moment to bring it to our attention. Give us as many 
facts as you can in order for us to research and find the 
desired information. If we deem it appropriate for the ma- 
jority of ES&T readers, we'll do our best to incorporate this 
material into the next Buyer's Guide. 
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TEST EQUIPMENT 

AC LEAKAGE TESTERS 

Accutest Instruments 46 
AEMC Corp. 
Allied Electronics 
Biddle Instruments 
C&S Sales 51 
E.I.L. Instruments, Inc. 
Electronics Warehouse Corp. 43 
Fordham Radio Supply Co. 
Hub Material Co. 
Jensen Tools Inc. 60 
Joseph Electronics 
MCM Electronics 67 
Mercer Electronics 
North American Soar Corp. 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Sencore Inc. 31,33, 

35,37 
Simpson Electric Co. 45 
TIF Instruments, Inc. 
Tucker Electronics Co. 
VIZ Test Equipment Div. of Kappa 

Networks Inc. 
Yokogawa Corp. of America 

BREAKOUT BOXES 

Arrow Electronics Inc. Catalog Sales Div. 
Beckman Industrial Corp. IFC 
Black Box Corp. 
Cabletest Products Co. 
Computer Doctors/Information Technology 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
Convex Corp. 
Datacom Northwest, Inc. 
Datatran Corp. 
E.I.L. Instruments, Inc. 
Electronics Warehouse Corp. 43 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
Global Specialties Mail Order Div. 41 
Hall-ComSec, Inc. 
Hand Tool Industries, Inc. 
Heath Co. 
Hub Material Co. 
IAM 
The Instrument Mart, Inc. 
International Data Sciences 
IQ Technologies, Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Kobetron Inc. 
L-Com Inc. 
MCM Electronics 67 
Milo Associates, Inc. 
Network Solutions Inc. 
Ora Electronics 
Patton Electronics Co. 
RNJ Electronics Inc. 47 
Sintec Co. 
Sutton Designs, Inc. Computer Security 

Div. 
Techni-Tool Inc. 44 
Telecommunications Techniques Corp. 
Tool Kit Specialists, Inc. 

See Adv. Page 

Tucker Electronics Co. 
Wandel & Goltermann, Inc. 

CONTINUITY TESTERS 

Accutest Instruments 46 
AEMC Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Beckman Industrial Corp. IFC 
Biddle Instruments 
B&K Precision Dynascan Corp 26c 
Cabletest Products Co. 
Computer Doctors/Information Technology 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
CSTS Inc. 
E.I.L. Instruments, Inc. 
Electronic Design Specialists, Inc. 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
EMCO Electronics 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
GenRad, Inc. 
Hall-ComSec, Inc. 
Hand Tool Industries, Inc. 
Heath Co. 
Hub Material Co. 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Wayne Kerr Inc. 
Lil' Bitty Tester, Inc. 
MCM Electronics 67 
Mercer Electronics 
Miltex Supply Corp. 
North American Soar Corp. 
O.K. Industries Inc. 65 
Oldaker Mfg. Corp. 
Paladin Corp. 
Projector -Recorder Belt, Corp. 59 
RNJ Electronics Inc. 47 
Simpson Electric Co. 45 

11 
Sintec Co. 
A.W. Sperry Instruments, Inc. 
Synchronicity Research Co. 
Techni-Tool Inc. 44 
Telephone Extension Corp. 
TIF Instruments, Inc. 
Tool Kit Specialists, Inc. 
Tool-Tronics, Inc. 
Triplett Corp. 
Tucker Electronics Co. 
UTICA/The Triangle Tool Group, Inc. 
Vaco Products Div. Klein Tools, Inc. 
Yokogawa Corp. of America 

CRT TESTERS/RESTORERS 

Abatron Electronics 
Accutest Instruments 
Allied Electronics 
B&K Precision Dynascan Corp 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 
Electronics Warehouse Corp. 
Fordham Radio Supply Co. 
Heath Co. 
The Instrument Mart, Inc. 
International Data Sciences 
Jensen Tools Inc. 

See Adv. Page 

Joseph Electronics 
MCM Electronics 67 
NAP Consumer Electronics Corp. 55 
Network Technologies, Inc. 64 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
RNJ Electronics Inc. 47 
Sencore Inc. 31,33, 

35,37 
TeleMatic Div. of UXL Corp. 
Tucker Electronics Co. 

CURVE TRACERS 

Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
Consolidated Electronics, Inc. 17 
Electro Rent Corp. 
Electronic Design Specialists, Inc. 
Electronics Warehouse Corp. 43 
The Instrument Mart, Inc. 
Joseph Electronics 
Leader Instruments Corp. 5 
MCM Electronics 67 
NAP Consumer Electronics Corp. 55 
Non -Linear Systems 
Polaris Div. of UXL Corp. 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
Synchronicity Research Co. 
Tucker Electronics Co. 

DISK DRIVE 
ANALYZERS/TESTERS 

Advanced Test Equipment Rentals 
Applied Data Communications 
Applied Memory Technology 
AVA Instrumentation, Inc. 
Brian Instruments, Inc. 
Computer Doctors/Information Technology 
Contact East, Inc. 59 
E.I.L. Instruments, Inc. 
GenRad, Inc. 
Horizon Marketing 
Hub Material Co. 
Jensen Tools Inc. 60 
Pioneer Research 

DISTORTION ANALYZERS 

Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
Consolidated Electronics, Inc. 17 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
Genstar Rental Electronics Inc. 

46 Hameg, Inc. 69 
Hewlett-Packard Co. 

26c The Instrument Mart, Inc. 
W.S. Jenks & Son 48 

17 Joseph Electronics 
43 Leader Instruments Corp. 5 

MCM Electronics 67 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
Projector -Recorder Belt, Corp. 59 

60 Rag Electronics Inc. 
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FVH-510 
FVH-515 
FVH-525 
FVH-715 
FVH-72(1 
FVH-720R 
FVH-721 
FV'H-7i2 
FVH-7'_5 

CE 

IVCRAIOW 
IVCR5002X 
IVCR6012X 
IVCR6013X 

PROFIT FROM THE MILLION -DOLLAR 
VCR SERVICE & REPAIR INDUSTRY 

VCR Coverage Includes 
FISHLR 
F5 IA Slu 

SN 10,001 THRU 70.0001 

VCR -77 
FVH-520 VCR -78 
FVH-615 VCR -79 
FVH-730. VCR -80 
FVH-510 

(SN 70.001 & LATER) 
VCR -81 

VCR -82 
VCR -83 
VCR -84 
VCR -85 
VCR -86 
VCR -87 
VCR -88 
VCR -89 
VCR -90 

VCR62 
VCR99"" 
VCR119" 
VCRI11" 

HITACHI 

VT -5000 A VCRI7 
VT-61AVT62.A VCR91 

JC PENNEN 

685-5006-00 
685-5007-00 
686-5080(0) 
686.5012-00 
686-5013-00 
086-5018-00 
686-5020-00. 

686-5021-00 

JVC 

H R3300U . . 

HR3600AL. .. 
H R670OU 

M1IAGNAVOX 

V'H8000 
VH8200BR01 
V18220BR0I . 

V182258R01 
VK8'_22BR01 
V K8227BR01 
VK8229BR01 
V R8306BK0I . 

VR8315BKOI 
V R8316BK0I . 

V R83180K01 

V R8325BK01 
V R8330BKOI 
V R8330BK02 . 

VR83350K0 
V R8345BK0 
VR8346BK0 
VR8400BKO 
VR8402BK0 
VR8405SL0 
VR8425SL0 
VR8540SL0 

PANASONIC 

PVI000-.. 

PVII00 
PV1200... 

PV -1222 ... 
PV -1230 ... 
PV1265 

VC R4 1 

VCR44 
VCR95 
VCR67 
VCR68 
VCR9I 
VCR75 
VCR76 

VCR5 
VCR21 
VCR49 

VDPI 
VC R4 
VCRI8 
VCR24 
VCR35 
VCR47 
VCRSI 
VC R76 

VCR67 
VC R74 
VCR75 

VCR70 
VC R63 

. VCRS8 
VC R68 
VCR72 
VCR97 
VCRI21'1. 
VC R105.. 
VCR100"" 
VCR124"^ 
VCRIle. 

VCR6 
VCR14 
VCR26 
VCRII3"" 

. VCR98"" 
VCR76 

PVI2TI vC'R67 VFTI90 ... ...VCR67 
PV1:/5 VCR74 VFTI93 .. VCR67 

PVI310 VCR75 VFT250. .. .. .VCR70 

PVI320 V'CRI03 VFT450.. ,..VCR68 
PV1721 VC'R104' VFT456 . ... ....VCR68 

PV1370. VCR70 VFT650 . .VCRT 
PVI442/-K . . VCR110" VFT654 .. VCR72 

PVI4711 VCR68 VG1200 .. ..VCR74 
PVI480... VCR101" VG1203 .. .VCR74 

PVI500. .. VCRI9 VG1205 . .. .. VCR76 

PV1530 ..VCR123^ V61201 VCR76 

PV1.540... VCRI188. VG1225 . ... VCR75 

PVI545/-K VCR108 VG13(30. ... .. VCRI128' 

PVI600 VCR36 VCi1425 VCRI20 
PV1650. VCR53 VC1450 .... ..VCR102` 
PV1750. .. .. VCR60 VGI650 .VCR91 
PV1770. VCR72 V1T250. ... ... ,VCRI0/" 
PVI780 . . VCR96 V1T400. . . VCRIIS"` 

V11500. .VCRI25 
PHILCO VGT425. VCRI20 

SANYO 

VCR_1900/-11 VCR40001-2 

VI011 

V1012 
V1.300 

VI001QBK01 
V1333QBK0I 
VI441 
VI500... 
V1550... 

V1551 

VCR67 
VCR74 

. VCR79 
VCR76 
VCR75 
VC R70 

VC R45 
VCR95 
VCR68 

QUASAR 

VH5000 VCR8 
VH5010 VCR20 

VH501ITW... . VCR67 

VH5021 VCR74 
VH5022UW VCR76 

VH5030SW .. ..... VCR65 

VH5040SW 
(Early Producnon) VCR61" 

VH5040SW .. . VCR56 SONt 
VH505IWW VCR I22 SL25610.. VCR73 
VH51000W . .VCR22 SL5070 VCR69 
VH5125LIW . ..VCR75 SL5400...... .. VCR27 
VH515SRW .. ... ..VCR46 SL5600 .. ... VCR33 
VH5210rW . VCR71/ SL 5800 .. ... ..VCR64 
VH5254YQ .. VCR 126.* SL7200.A .. ..VCRI 
VH5310rW ., .... .VCR68 SL 8200 .. ... .VCR7 
VH5355YE/K .. .VCR117 SL8600.. .. ..VCRIO 
vH56101'W . ...VCR72 
VH5623UW... .. VCR96 SYLVANIA 
VH5655YE/3K ...VCR109"" VC2210 .. ... .. VCR67 

VCR4300 . . VCR94 
VCR5000. VCR40 
VTC9100A .. VCR50 

SEARS 

564.53030700.. VCRI3 
564.5ì040A0 VCR13 

564.53050800 ... VCRIS 

564-53060900 VCR37 
564.53110250 VCR92 
564.5 3180150(151 VC R94 

RCA 

PFP600 .. .. ..VCR71 
SFTIOOW .. . .....VDP2 
TFPI500 . VCR71 

TFPI504 ,. VCR71 

VBT200 
(Early Pmduelion) VCR2 

VII/200 (From Senal 
8033FM001) VCR9 
VC R00 VCR9 
VCR01 . VCRI6 
VC1300 .., VCRI6 
VC 7310. . VCR16 
VCr400 .. . . . . VCRII 
VD1201 ... VCR25 
VDf350.. VCR21 
VDI50I VCR28 
VDI555 VCR31 
VDR500 VCR74 
VD1625 VCR43 

SHARP 
VC681A VCR52 

VC2212 . . . . VCR74 
VC2230SL0I . VCRI16^ 
VC2700 . VCR30 
VC2910 VCR70 
VC2215BK01 VCR76 
VC295013K01 .. VCR75 
VC2960SLOI .. VCRI06" 
VC2975GY01 VCRI27"" 
VC3000.. . VCR78 

. VCR95 
VC3181 . . . VCR68 
VC7610. . VCR72 
VC3620BK01 . VCR9/ 

TOSHIBA 

V5310C. ..... VCR32 
V5310r .. VCR72 
V5420C.T.0 ... .... . VCR59 

ZENITH 
VETI80 VCR55 1R9000P.W .. . VCR3 
VET250 VCR57 KR9000W . . ,.. -.VCRI? 
VE7253 VCR57 VR8900(V VCR69 
VET450 VCR48 VR9000VV .VCR29 
VET650 VCR54 VR93301. .VCR42 
VFPI70 VCR71 VR97501,. ....-.VCR66 
VFPI74. VCR71 VR9775PT .VCR73 

"Scheduled lin 1987 Produo6n 
`VCR -61 han 2 »stem comral boards. 

VCR -56 has I »stem comrrl Nord, 

HOWARD W SAMS 

Within 5 years, an estimated 43% of the 
estimated 13.2 million units installed in the 

U.S. will need servicing. 

Take advantage of this money -making 
opportunity by having the documentation 
necessary to repair the brands that your 
customer needs repaired. 

VCRfacts' 
TECHNICAL SERVICE DOCUMENTATION 

Make Money --Save Time -- 
Make Repairs Easier 

Increase productivity. Accelerate turnaround. 
Profit with quality, dependable, service 
documentation from the people who have 
provided repair data to technicians for over 
40 years...Sams. 

At $21.95 each, VCRfacts will more than pay 
for themselves with a single repair. Less 

time spent on repairs will increase turn- 
around time that creates customer loyalty, 

repeat business, and referrals. VCRfacts can 
be even more affordable through Sams 
"Bonus -Buy Plan" for volume discounts. 

VCRfacts technical service documentation is 

available from local electronics distributors, 
or from Sams. For information about where 
you can get VCRfacts, call toll -free 
800 -428 -SAMS. Ask for operator 900. 

In Indiana call 317-298-5699. 

VCR Troubleshooting & Repair Guide 
Robert C. Brennet 

This helpful troubleshooting guide is for the 
electronics hobbyist, layperson, or technician 
who needs a preventive maintenance and 
troubleshooting reference for VCRs. Limited elec- 

tronics experience is required to use it, but 
more sophisticated service and repair functions 
are discussed, and valuable information for the 
service technician is included. 

& COMPANY 

Principles of Video Recording 
The VCR System Described 
Basic VCR Troubleshooting Techniques 
Troubleshooting Specific Problems 
VCR Preventive Maintenance 
Appendix and Glossary of VCR Terms 

256 Pages, 81/2 x Il, Softbound 
ISBN: 0-672-22507-7 
No. 22507, $19.95 

4300 West 62nd Street, Indianapolis. Indiana 46268 800 428 SAMS 

Circle (9) on Reply Card 
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PRODUCT DIRECTORY 

See Adv. Page 

Tucker Electronics Co. 
United States Instrument Rentals 49 
Video Midwest, Inc. 
Wandel & Goltermann, Inc. 

FREQUENCY COUNTERS 
Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
AEMC Corp. 
Allied Electronics 
American Reliance Inc. 
Arrow Electronics Inc. Catalog Sales Div. 
Ballantine Labs, Inc. 
Beckman Industrial Corp. IFC 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Computer Doctors/Information Technology 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
C&S Sales 51 
Datei, A Div. of General Electric Co. 
Davle Tech Inc. 
Echosphere Corp. 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
John Fluke Mfg. Co. Inc. 29 
Fordham Radio Supply Co. 
Genstar Rental Electronics Inc. 
Global Specialties Mail Order Div. 41 
Hameg, Inc. 69 
Hand Tool Industries, Inc. 
Heath Co. 
Hewlett-Packard Co. 
Hub Material Co. 
IET Labs, Inc. 
The Instrument Mart, Inc. 
Interplex Electronics/Global Specialties 
Iwatsu Instruments Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Kenwood U.S.A. Corp. 28 
Leader Instruments Corp. 5 

Marconi Instruments 
MCM Electronics 67 
Mercer Electronics 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
North American Soar Corp. 
O.K. Industries Inc. 65 
Omnitron Electronics 
Orion Instruments 
PanSon Electronics 7,12 
Philips Test & Measuring Instruments, 

Inc. 
Projector -Recorder Belt, Corp. 59 
Racal -Dana Instruments Inc. 
Rag Electronics Inc. 
Ramsey Electronics Inc. 
RNJ Electronics Inc. 47 
Rochester Instruments Systems 
Sencore Inc. 31,33, 

35,37 
Simpson Electric Co. 45 
Sintec Co. 
Spanta, Inc. 
Techni-Tool Inc. 44 
Tektronix, Inc. IBC 
Tool-Tronics, Inc. 
Triplett Corp. 
Tucker Electronics Co. 
United States Instrument Rentals 49 
Video Midwest, Inc. 
VIZ Test Equipment Div. of Kappa 

Networks Inc. 

FUNCTION GENERATORS 
Abatron Electronics 

See Adv. Page 

Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Ballantine Labs, Inc. 
Beckman Industrial Corp. IFC 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
C&S Sales 51 
Davie Tech Inc. 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
EMCO Electronics 
John Fluke Mfg. Co. Inc. 29 
Fordham Radio Supply Co. 
Genstar Rental Electronics Inc. 
Global Specialties Mail Order Div. 41 
Hameg, Inc. 69 
Heath Co. 
Hewlett-Packard Co. 
Hub Material Co. 
The Instrument Mart, Inc. 
Interplex Electronics/Global Specialties 
Iwatsu Instruments Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Kenwood U.S.A. Corp. 28 
Leader Instruments Corp. 5 
MCM Electronics 67 
Mercer Electronics 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
Network Technologies, Inc. 64 
O.K. Industries Inc. 65 
Omnitron Electronics 
Orion Instruments 
PanSon Electronics 7,12 
Philips Test & Measuring Instruments, 

Inc. 
Power Science Industries 
Projector -Recorder Belt, Corp. 59 
Pulse Instruments 
Racal -Dana Instruments Inc. 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Rochester Instruments Systems 
Rohde & Schwarz-Polarad, Inc. 
Simpson Electric Co. 45 
Sintec Co. 
Spanta, Inc. 
Techni-Tool Inc. 44 
Tool-Tronics, Inc. 
Tucker Electronics Co. 
United States Instrument Rentals 49 
VIZ Test Equipment Div. of Kappa 

Networks Inc. 

GAUGES: HEAD 
PROTRUSION/SPRING 
TENSION/STYLUS 
FORCE/OTHER 

Electronics Warehouse Corp. 43 
Hub Material Co. 
Jensen Tools Inc. 60 
NAP Consumer Electronics Corp. 55 
Techni-Tool Inc. 44 
Tentel Corp. 50 

GENERATORS, AUDIO 

Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
Beckman Industrial Corp. IFC 
B&K Precision Dynascan Corp 26c 
Consolidated Electronics, Inc. 17 
Electro Rent Corp. 

See Adv. Page 

Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
EMCO Electronics 
Hameg, Inc. 69 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Joseph Electronics 
Leader Instruments Corp. 5 
MCM Electronics 67 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
Philips Test & Measuring Instruments, 

Inc. 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Rohde & Schwarz-Polarad, Inc. 
Sencore Inc. 31,33, 

35,37 
Dick Smith Electronics 
Sutton Designs, Inc. Computer Security 

Div. 
Tucker Electronics Co. 
United States Instrument Rentals 49 
Video Midwest, Inc. 
VIZ Test Equipment Div. of Kappa 

Networks Inc. 
Wandel & Goltermann, Inc. 

GENERATORS, SIGNAL 

Accutest Instruments 46 
Advanced Test Equipment Rentals 
AEMC Corp. 
Allied Electronics 
Beckman Industrial Corp. IFC 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
Delta Electronics, Inc. 
Echosphere Corp. 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
EMCO Electronics 
John Fluke Mfg. Co. Inc. 29 
Fordham Radio Supply Co. 
GenRad, Inc. 
Genstar Rental Electronics Inc. 
Hameg, Inc. 69 
Heath Co. 
Hewlett-Packard Co. 
Hub Material Co. 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Joseph Electronics 
Kenwood U.S.A. Corp. 28 
Leader Instruments Corp. 5 
Marconi Instruments 
MCM Electronics 67 
Mercer Electronics 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
NCM Electronics 44 
Network Technologies, Inc. 64 
Orion Instruments 
PanSon Electronics 7,12 
Philips Test & Measuring Instruments, 

Inc. 
Projector -Recorder Belt, Corp. 59 
Racal -Dana Instruments Inc. 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Rochester Instruments Systems 
Rohde & Schwarz-Polarad, Inc. 
Sencore Inc. 31,33, 

35,37 
Simpson Electric Co. 45 
Sintec Co. 
Dick Smith Electronics 
Spanta, Inc. 
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Equip your service department with tool kits that ygtf design. In addition to 
our quality line of low priced, equipped tool cases, we also supply 
customized tool kits - made to order. Choose any combination of our 
quality CEI brand tools or industrial products. We also carry over 5000 dif- 
ferent parts such as: Fuses, Semiconductors, Batteries, Capacitors, 
Resistors, Wire, Cables, Connectors, Antennas, Chemicals, Speakers, Test 
Equipment, Solder Accessories, Technical Aids, Styli/Cartridges, Video 
Heads, Telephone Accessories, and more. Consolidated is an authorized 
stocking distributor for: 

ACTION CHEI1ICALS ELECTRO -VOICE 
AMPEREX FLUKE 
AMPHENOL GE 
BECKMAN E KESTER SOLDER 
B & K PRECISION E MERCER 
BURGESS E O. C. WHITE 

PANAVISE THORDARSON 
E PEDRO E UNGAR 
E PHILLIPS E VACO 
E SAMS E VIZ 
E SIMPSON WELLER 
E TECH SPRAY XCELITE TOOLS 

All orders are shipped within 24 hours. 
2 Year Warranty on A11 Parts 

CALL TODAY 1-800-543-3568 

Deluxe 38 Piece 
Tool Kit with 

Fluke 77 Meter 
$27995 

Deluxe 38 Piece Tool Kit 
w/Fluke 77 Meter 
Kit Includes: 
E 1 Pedro Tool Titan Case 19"x14"x6" 
E 1 Fluke 77 Meter 1 Diagonal Pliers 
E 1 Long Nose Pliers 1 Five Piece Mini 
Nut Driver Kit 1 Bent Nose Pliers E 1 

6" Standard Slip Joint Pliers 1-71/2" Ad- 
justable Wrench 1-4" Tweezers E 1-5" 
Parts Picker -upper 1 Crimping Tool 3 
sizes Phillips Screwdrivers 3 sizes Stan- 
dard Screwdrivers 1 Five Piece 
Jewelers Screwdriver Kit E 1 Utility Knife 
E 1 Pocket Screwdriver 1 Pocket 
Phillips Screwdriver 1 Solder Tube 1 

Deluxe Soldering Iron 1 Standard Solder 
Sucker 1 Tube Lubriplate 1 Precision 
Oiler E 1 bottle Rubber Re -Grip 1 bottle 
Locktite 242 1 roll Black Electrical Tape 
E 1 roll Desoldering Braid 3F6 -200K 
REG. PRICE $308" 
ON SALE FOR $27995 

CONSUL IDA TED ELECTRONICS 
Consol dated Electronics, Inc., 705 Watervliet Ave.. Dayton, OH 45420-2599 513-252-5662 Telex 288-229 FAX 513-252-4066 

Circle (1)) on Reply Card 
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PRODUCT DIRECTORY 

See Adv. Page 

Techni-Tool Inc. 
Telephone Extension Corp. 
Tucker Electronics Co. 
United States Instrument Rentals 49 
Video Midwest, Inc. 
VIZ Test Equipment Div. of Kappa 

Networks Inc. 
Wandel & Goltermann, Inc. 

GENERATORS, VIDEO 

Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Joseph Electronics 
Kenwood U.S.A. Corp. 28 
Leader Instruments Corp. 5 
MCM Electronics 67 
NAP Consumer Electronics Corp. 55 
NCM Electronics 44 
Network Technologies, Inc. 64 
PanSon Electronics 7,12 
Philips Test & Measuring Instruments, 

Inc. 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Satellite Test Equipment 
Sencore Inc. 31,33, 

35,37 
Tucker Electronics Co. 
United States Instrument Rentals 49 
Video Midwest, Inc. 

HV PROBES 

Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Beckman Industrial Corp. IFC 
Betacolor Ltda. 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
EMCO Electronics 
Hameg, Inc. 69 
Heath Co. 
Hub Material Co. 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Keithley Instruments, Inc. Instruments 

Div. 
Leader Instruments Corp. 
MCM Electronics 
NAP Consumer Electronics Corp 
Omnitron Electronics 
PanSon Electronics 
Polaris Div. of UXL Corp. 
Projector -Recorder Belt, Corp. 
Raj Electronics Inc. 
RI\J Electronics Inc. 
Sencore Inc. 

35,37 
Techni-Tool Inc. 
Test Probes, Inc. 
Tool-Tronics, Inc. 
Triplett Corp. 

5 
67 
55 

7,12 

59 

47 
31,33, 

44 
46 

See Adv. Page 

44 Tucker Electronics Co. 

LOGIC ANALYZERS: 
SIGNATURE, STATE 

Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
Arium Corp. 
Arrow Electronics Inc. Catalog Sales Div. 
BBC-Metrawatt/Goerz 
Becktron 
Bursma Electronic Distributing 
Computer Doctors/Information Technology 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
Fordham Radio Supply Co. 
Heath Co. 
Hewlett-Packard Co. 
Hub Material Co. 
Hy-Tronix Instruments, Inc. 
IAM 
Interplex Electronics/Global Specialties 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Kobetron Inc. 
NAP Consumer Electronics Corp. 55 
North American Soar Corp. 
OmniLogic, Inc. 
Omnitron Electronics 
Orion Instruments 
PanSon Electronics 7,12 
Philips Test & Measuring Instruments, 

Inc. 
PrimeLine A Div. of Soltec Corp. 
Projector -Recorder Belt, Corp. 59 
Pulse Instruments 
Racal -Dana Instruments Inc. 
Rapid Systems 
Soltec Corp. 
Techni-Tool Inc. 44 
Tektronix, Inc. IBC 
Tucker Electronics Co. 
Valley Data Sciences 
Ziltek Corp. 

LOGIC PROBES 

Abatron Electronics 
Accutest Instruments 46 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Beckman Industrial Corp. IFC 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Computer Doctors/Information Technology 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
C&S Sales 51 
Davle Tech Inc. 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
Genstar Rental Electronics Inc. 
Global Specialties Mail Order Div 41 
Hand Tool Industries, Inc. 
Heath Co. 
Hewlett-Packard Co. 
Hub Material Co. 
The Instrument Mart, Inc. 
Interplex Electronics/Global Specialties 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Kenwood U.S.A. Corp. 28 
Kobetron Inc. 

See Adv. Page 

MCM Electronics 67 
Mercer Electronics 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
O.K. Industries Inc. 65 
Omnitron Electronics 
Ora Electronics 
Orion Instruments 
PanSon Electronics 7,12 
Philips Test & Measuring Instruments, 

Inc. 
Probe Master Inc. 
Projector -Recorder Belt, Corp. 59 
Racal -Dana Instruments Inc. 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Simpson Electric Co. 45 
Sintec Co. 
Spanta, Inc. 
Techni-Tool Inc. 44 
Test Probes, Inc. 46 
Tool Kit Specialists, Inc. 
Tool-Tronics, Inc. 
Tucker Electronics Co. 
Vaco Products Div. Klein Tools, Inc. 
Wandel & Goltermann, Inc. 

LOGIC PULSERS 

Accutest Instruments 46 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Beckman Industrial Corp. IFC 
B&K Precision Dynascan Corp 26c 
Consolidated Electronics, Inc. 17 
C&S Sales 51 
Davle Tech Inc. 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
Global Specialties Mail Order Div 41 
Hewlett-Packard Co. 
Hub Material Co. 
The Instrument Mart, Inc. 
Interplex Electronics/Global Specialties 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Kobetron Inc. 
MCM Electronics 67 
Mercer Electronics 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
O.K. Industries Inc. 65 
Omnitron Electronics 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
Simpson Electric Co. 45 
Spanta, Inc. 
Test Probes, Inc. 46 
Tucker Electronics Co. 

MAGNETRON TESTERS 

Electronics Warehouse Corp. 43 
ESI 24 

METERS, 
CAPACITANCE/INDUCTANCE 

Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
AEMC Corp. 
All Electronics Corp. 
Allied Electronics 
American Reliance Inc. 
Amprobe Instrument 
Arrow Electronics Inc. Catalog Sales Div. 
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Now electronics technicians can get into VCR Servicing quickly and easily 

Learn professional VCR servicing 
at home or in your shop 

with exclusive videotaped 
demonstrations 

Today, there are more than 10 million 
VCRs in use, with people standing in 
line to have them serviced. You can 
bring this profitable business into your 
shop with NRI professional training in 
VCR servicing. This top-level training 
supports the industry's claim that 
the best technicians today are those 
who service VCRs. 

Integrated Three -Way 
Self -Teaching Program 
In one integrated program, NRI 

gives you a study guide, 9 instructional 
units, 2 hours of video training tapes 
accompanied by a 32 -page workbook 
that pulls it all together. At home or in 
your shop, you'll cover all the basic 
concepts of video recording, mechani- 
cal and electronic systems analyses, 
and the latest troubleshooting tech- 
niques. Your workbook and instruction- 
al units also contain an abundance of 
diagrams, data, and supplementary 
material that makes them valuable addi- 
tions to your servicing library. 

The "How -To" Videotape 
Your NRI Action Videocassette uses 

every modern communications tech- 
nique to make learning fast and easy. 
You'll enjoy expert lectures and see 
animation and video graphics that make 
every point crystal-clear. You'll follow 
the camera eye into the heart of the 
VCR as step-by-step servicing tech- 
niques are shown. Both electronic and 
mechanical troubleshooting are covered 

. including everything from com- 
plete replacement and adjustment of the 
recording heads to diagnosing micro- 
processor control faults. 

Plus Training On All The 
New Video Systems 

Although your course concentrates 
on VCRs covering Beta, VHS, and 3/4' 

U-Matic commercial VCRs, NRI also 
brings you up to speed in other key 
areas. You'll get training in capacitance 
and optical video disc players, projec- 
tion TV, and video cameras. All are in- 
cluded to make you the complete video 
technician. There's even an optional 
final examination for NRI's VCR Pro- 
fessional Certificate. 

Covers Beta and VHS 
systems with actual 

instruction on 

The Best Professional 
Training 

This exclusive self -study course has 
been developed by the professionals at 
NRI. NRI has trained more television 
technicians than any other electronics 
school! In fact, NRI has consistently 
led the way in developing troubleshoot- 
ing techniques for servicing virtually 
every piece of home entertainment 
equipment as it appears in the market- 
place. 

Satisfaction Guaranteed 
...15 -Day No -Risk 

Examination 
Send today for the new NRI Self - 

Study Course in VCR Servicing for 

SI Get me started in profitable 
VCR servicing. Rush me my 

NRI self -study course in VCR Servicing for 
Professionals. I understand I may return it for 
a full refund within 15 days if not completely 
satisfied. 

PLEASE SPECIFY TAPE FORMAT DESIRED E VHS 

Name (please print) 

Company 

Suet 

City/State/Zip 

Enclosed is my check E money order for $179.95 (D.C. residents add 6% tax) Make check payable to NRI 

Charge to E VISA MasterCard 

Interbank Number 

Card Number Expiration Date 

Signature 

(required for credit card sales) 

videotape. 

Professionals. Examine it for 15 full 
days, look over the lessons, sample the 
videotape. If you're not fully satisfied 
that this is the kind of training you and 
your people need to get into the profit- 
able VCR servicing business, return it 
for a prompt and full refund, including 
postage. Act now, and start adding new 
business to your business. 

Special Introductory Offer 
This complete VCR training course 

with two hour videotape is being 
offered for a limited time only, on 
orders received from this ad, at our low 
introductory price of $179.95. Save 
$20 by acting now! 
NRI Training For Professionals 
McGraw-Hill Continuing Education Center 

3939 Wisconsin Avenue Washin¢ton, DC 20016 

NRI Training For Professionals 

McGraw-Hill Continuing 

Education Center 

3939 Wisconsin Avenue 

Washington, DC 20016 

BETA 

2630-037 
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PRODUCT DIRECTORY 

See Adv. Page See Adv. Page See Adv. Page 

Beckman Industrial Corp. IFC ESI 24 Kenwood U.S.A. Corp. 28 
Biddle Instruments Fordham Radio Supply Co. Wayne Kerr Inc. 
B&K Precision Dynascan Corp 26c Global Specialties Mail Orner Div 41 Leader Instruments Corp. 5 
Bursma Electronic Distributing Hameg, Inc. 69 MCM Electronics 67 
Consolidated Electronics, Inc. 17 Hand Tool Industries, Inc. Mercer Electronics 
Contact East, Inc. 59 Hewlett-Packard Co. Milo Associates, Inc. 
C&S Sales 51 Hub Material Co. Mouser Electronics 
E.I.L. Instruments, Inc. IET Labs, Inc. NAP Consumer Electronics Corp. 55 
Electro Rent Corp. The Instrument Mart, Inc. North American Soar Corp. 
Electronic Parts Supply W.S. Jenks & Son 48 PanSon Electronics 7,12 
Electronics Warehouse Corp. 43 Jensen Tools Inc. 60 Projector -Recorder Belt, Corp. 59 
Elenco Electronics, Inc. Joseph Electronics Quality Packaging Supply Corp. 
EMCO Electronics Keithley Instruments, Inc. Instruments Div. Racal -Dana Instruments Inc. 

Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Sencore Inc. 31,33, 

PROBES AND LEADS 
ANYWAY YOU WANT THEM. STANDARD. 

From our 112 -page Catalog, or to suit 
your special needs. Unequalled reliability, 

immediate shipment, service and selection. 

E -Z HOOK, A Division of Tektest, Inc.. 225 North Second Ave., Arcadia, CA 91006 
P.O. Box 450, (818) 446-6175. TWX 910-582-1614. 

Circle (11) on Reply Card 

35,37 
Simpson Electric Co. 45 
Sintec Co. 
Dick Smith Electronics 
Spanta, Inc. 
Speco Div. 
A.W. Sperry Instruments, Inc. 11 
Synchronicity Research Co. 
Techni-Tool Inc. 44 
Tool-Tronics, Inc. 
Tucker Electronics Co. 

METERS, CLAMP ON 

Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
AEMC Corp. 
Allied Electronics 
Amprobe Instrument 
Arrow Electronics Inc. Catalog Sales Div. 
Ballantine Labs, Inc. 
Beckman Industrial Corp. IFC 
Biddle Instruments 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
C&S Sales 51 
E.I.L. Instruments, Inc. 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
EMCO Electronics 
ESI 24 
Esterline Angus Instrument Corp. 
Hub Material Co. 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
MCM Electronics 67 
Mercer Electronics 
North American Soar Corp. 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Simpson Electric Co. 45 
Sintec Co. 
Spanta, Inc. 
A.W. Sperry Instruments, Inc. 11 
Techni-Tool Inc. 44 
TIF Instruments, Inc. 
Tool Kit Specialists, Inc. 
Tool-Tronics, Inc. 
Triplett Corp. 
Tucker Electronics Co. 
Yokogawa Corp. of America 

METERS, FIELD STRENGTH 

Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 

Company Mailing Addresses 
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See Adv. Page 

BBC-Metrawatt/Goerz 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Channel Master 
Echosphere Corp. 
Electra -Metrics 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
ESI 24 
Hub Material Co. 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Joseph Electronics 
Leader Instruments Corp. 5 

MCM Electronics 67 
NAP Consumer Electronics Corp. 55 
Orion Instruments 
PanSon Electronics 7,12 
Plastic Systems, Inc. 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Rohde & Schwarz-Polarad, Inc. 
Semtronics Corp. 
The Simco Co., Inc. 
Sutton Designs, Inc. Computer Security 

Div. 
Tucker Electronics Co. 
United States Instrument Rentals 49 
Video Midwest, Inc. 

METERS, SIGNAL LEVEL 

Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
B&K Precision Dynascan Corp 26c 
Deluxe Electronics 
Echosphere Corp. 
E.I.L. Instruments, Inc. 
Electro -Metrics 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
ESI 24 
Hewlett-Packard Co. 
Hub Material Co. 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Joseph Electronics 
Leader Instruments Corp. 5 

MCM Electronics 67 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
Omnitron Electronics 
Orion Instruments 
Philips Test & Measuring Instruments, 

Inc. 
Projector -Recorder Belt, Corp. 59 
Racal -Dana Instruments Inc. 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Rochester Instruments Systems 
Sencore Inc. 31,33, 

35,37 
Spanta, Inc. 
Sutton Designs, Inc. Computer Security 

Div. 
Techni-Tool Inc. 44 
Tucker Electronics Co. 
United States Instrument Rentals 49 
Wandel & Goltermann, Inc. 

METERS, SOUND LEVEL 

Accutest Instruments 46 
AEMC Corp. 
Allied Electronics 
American Reliance Inc. 
Bursma Electronic Distributing 
E.I.L. Instruments, Inc. 

Company Mailing 
Addresses begin on page 40 
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Electro Rent Corp. 
Electronics Warehouse Corp. 43 
ESI 24 
GenRad, Inc. 
Hub Material Co. 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
MCM Electronics 67 
Mercer Electronics 
NAP Consumer Electronics Corp. 55 
Omnitron Electronics 

Projector -Recorder Belt, Corp. 59 
RNJ Electronics Inc. 47 
Rohde & Schwarz-Polarad, Inc. 
Simpson Electric Co. 45 
Spanta, Inc. 
Sutton Designs, Inc. Computer Security 

Div. 
Techni-Tool Inc. 44 
Tucker Electronics Co. 
United States Instrument Rentals 49 
VIZ Test Equipment Div. of Kappa 

Networks Inc. 
Wandel & Goltermann, Inc. 

Video Cable Assembly 
Package: 

consists of: 
OPT 2r 10 pcs. 2 ft. F to RCA Connector (for 

TV or Video dubbing) 
OPT 3 10 pcs. 3 ft. 59U "F to F" (ideal length 

for VCR to TV monitor) 
OPT 6 10 pcs. 6 ft. 59U "F to F" (ideal length 

for VCR to TV monitor) 
10 ft. 59U "F to F" 
20 ft. 59U "F to F" 
50 ft. 59U "F to F" 

50 pieces total! 

$ 8 2 00 PRICE: 

OPT 10 10 pcs. 
OPT 20 5 pcs. 
OPT 50 5 pcs. 

TELEPHONE STATION LIRE: 

ALL ASSEMBLIES DISPLAY PACKAGED! ! 

**581U 8 OTHER CABLE ASSEMBLIES AVAILABLE** 
CALL FOR LITERATURE 8 PRICING!! 

Telephone Accessory 
Package: 

3 pcs. Handset Coil Cords 25 ft. (white) 
3 pcs. Handset Coil Cords 25 ft. (ivory) 
3 pcs. Handset Coil Cords 25 ft. (silver) 
3 pcs. Handset Coil Cords 25 ft. (black) 
3 pcs. Handset Coil Cords 25 ft. (brown) 

10 pcs. 4 -Prong to Mod Adaptor 
10 pcs. Duplex Adaptor (4 conductors) 

5 pcs. Retrofit Plug 
10 pcs. Surface jack (4 connectors) 
10 pcs. Extension Coupler 
10 pcs. Flush Mount Jack 
5 pcs. Circular Modular Wall Jack 
5 pcs. Modular Wall Phone Jack 

10 pcs. Modular Extension Line Cord 25 ft. 
5 pcs. Modular to Spade Lugs Line Cord 7 ft. 
5 pcs. Round Telephone Wire 50 ft. 
5 pcs. Single Jack Extension Cord 25 ft. 

105 pieces total! 
KIT PRICE: $165.50 

DUPLEX ADAPTER 

MODULAR HANDSET COILED CORD 

SURFACE JACK BLOCK ASSE`liLl 

EXTENSION COUPLER 

ALL ITEMS ARE BLISTER PACKAGED ON SITE IN THE U.S.A. 

OPTIMA ELECTRONICS 
2022 TIGERTAIL BLVD., DANIA, FLORIDA 33004 

CALL TOLL FREE: 1-800-327-0224 
IN FLORIDA CALL: 305-920-3550 

o 
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PRODUCT DIRECTORY 

See Adv. Page 

Yokogawa Corp. of America 

METERS, VOLTMETERS, AC 

Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
AEMC Corp. 
All Electronics Corp. 
Allied Electronics 
American Reliance Inc. 
Amprobe Instrument 
Arrow Electronics Inc. Catalog Sales Div. 
Ballantine Labs, Inc. 
BBC-Metrawatt/Goerz 
Beckman Industrial Corp. IFC 
Biddle Instruments 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
C&S Sales 51 
Davle Tech Inc. 
Echosphere Corp. 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electro -Tech Systems, Inc. 
Electronics Warehouse Corp. 43 
EMCO Electronics 
ESI 24 
Esterline Angus Instrument Corp. 
John Fluke Mfg. Co. Inc. 29 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
Hand Tool Industries, Inc. 
Heath Co. 
Hewlett-Packard Co. 
Hub Material Co. 
IET Labs, Inc. 
The Instrument Mart, Inc. 
Itera/Belmoor 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
J&W Electronics Inc. 
Keithley Instruments, Inc. Instruments 

Div. 
Kenwood U.S.A. Corp. 28 
Leader Instruments Corp. 5 
MCM Electronics 67 
Mercer Electronics 
Milo Associates, Inc. 
Monroe Electronics, Inc. 
NAP Consumer Electronics Corp. 55 
Non -Linear Systems 
North American Soar Corp. 
Omnitron Electronics 
Orion Instruments 
PanSon Electronics 7,12 
Philips Test & Measuring Instruments, 

Inc. 
Power Science Industries 
Projector -Recorder Belt, Corp. 59 
Racal -Dana Instruments Inc. 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Sencore Inc. 31,33, 

35,37 
Simpson Electric Co. 45 
Sintec Co. 
Dick Smith Electronics 
Spanta, Inc. 
Speco Div. 
A.W. Sperry Instruments, Inc. 11 
Sycon Electronics 
TIF Instruments, Inc. 
Tool Kit Specialists, Inc. 
Tool-Tronics, Inc. 
Triplett Corp. 
Tucker Electronics Co. 
United States Instrument Rentals 49 

See Adv. Page 

VIZ Test Equipment Div. of Kappa 
Networks Inc. 

Wandel & Goltermann, Inc. 
Yokogawa Corp. of America 

METERS, WOW AND FLUTTER 

Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
B&K Precision Dynascan Corp 26e 
Computer Doctors/Information Technology 
Consolidated Electronics, Inc. 17 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
ESI 24 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Joseph Electronics 
Kenwood U.S.A. Corp. 28 
Leader Instruments Corp. 5 
MCM Electronics 67 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Tucker Electronics Co. 
Wandel & Goltermann, Inc. 

MICROWAVE LEAKAGE 
TESTERS 

Accutest Instruments 46 
Consolidated Electronics, Inc. 17 
E.I.L. Instruments, Inc. 
Electronics Warehouse Corp. 43 
Heath Co. 
Hewlett-Packard Co. 
W.S. Jenks & Son 48 
Joseph Electronics 
MCM Electronics 67 
Mercer Electronics 
Projector -Recorder Belt, Corp. 59 
Simpson Electric Co. 45 
Sutton Designs, Inc. Computer Security 

Div. 
Tucker Electronics Co. 

MULTIMETERS: 
ANALOG/DIGITAL 

Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
AEMC Corp. 
Allied Electronics 
American Reliance Inc. 
Amprobe Instrument 
Arrow Electronics Inc. Catalog Sales Div. 
Ballantine Labs, Inc. 
BBC-Metrawatt/Goerz 
Beckman Industrial Corp. IFC 
Biddle Instruments 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
C&S Sales 51 
Datel, A Div. of General Electric Co. 
Delta Electronics, Inc. 
Eagletone Div. Siber Hegner North 

America, Inc. 
Echosphere Corp. 
E.I.L. Instruments, Inc. 

See Adv. Page 

Electro Rent Corp. 
Electro -Tech Systems, Inc. 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
EMCO Electronics 
ESI 24 
Esterline Angus Instrument Corp. 
John Fluke Mfg. Co. Inc. 29 
Fordham Radio Supply Co. 
Hameg, Inc. 69 
Hand Tool Industries, Inc. 
Hewlett-Packard Co. 
Hub Material Co. 
IET Labs, Inc. 
The Instrument Mart, Inc. 
Itera/Belmoor 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Keithley Instruments, Inc. Instruments 

Div. 
Kenwood U.S.A. Corp. 28 
Wayne Kerr Inc. 
Kikusui International Corp. 
Leader Instruments Corp. 5 
MCM Electronics 67 
Mercer Electronics 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Non -Linear Systems 
North American Soar Corp. 
O.K. Industries Inc. 65 
Omnitron Electronics 
Philips ECG 
Philips Test & Measuring Instruments, 

Inc. 
Projector -Recorder Belt, Corp. 59 
Racal -Dana Instruments Inc. 
Rag Electronics Inc. 
Ramsey Electronics Inc. 
RNJ Electronics Inc. 47 
Rochester Instruments Systems 
Rohde & Schwarz-Polarad, Inc. 
Salen Enterprises 62 
Sencore Inc. 31,33, 

35,37 
Simpson Electric Co. 45 
Sintec Co. 
Dick Smith Electronics 
Solder Absorbing Technology, Inc. 56 
Spanta, Inc. 
Speco Div. 
A.W. Sperry Instruments, Inc. 11 
Sycon Electronics 
Techni-Tool Inc. 44 
TIF Instruments, Inc. 
Tool-Tronics, Inc. 
Triplett Corp. 
Tucker Electronics Co. 
United States Instrument Rentals 49 
VIZ Test Equipment Div. of Kappa 

Networks Inc. 
Yokogawa Corp. of America 

OSCILLOSCOPES 
Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Ballantine Labs, Inc. 
BBC-Metrawatt/Goerz 
Beckman Industrial Corp. IFC 
B&K Precision Dynascan Corp 26e 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
C&S Sales 51 
Davle Tech Inc. 
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BLOOMINGTON, IN 
NORFOLK!VA ARV 
WACO PITTSBUR 
GH, PA YEADON. Pi 

LONGVI EW, 
OIL 

;TFIELDMA NOR1 
H HIGHLANDS. CA 
JACKSONVILLE, FL 

PTS rebuilds modules and tuners all across America. 

For the name of your nearest stocking distributor contact: 

Corporate Headquarters P.O. Box 272 Bloomington, IN 47402 (812) 824-9331 

Arvada, CO (303) 423-7080 Detroit, MI (313) 862-1783 Jacksonville, FL (904) 389-9952 
Longview, TX (214) 753-4334 Norfolk, VA (804) 853-5844 (804) 853-5847 

North Highlands, CA (916) 334-2012 Pittsburgh, PA (412) 787-3888 
Westfield, MA (413) 562-5205 Yeadon, PA (215) 622-0450 
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PRODUCT DIRECTORY 

Electronic Parts & Accessories 
a unit of ALPHA-KENCO INC. 

3820 14th Avenue, Brooklyn, NY 11218 

See Adv. Page 

Echosphere Corp. 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
EMCO Electronics 
ESI 24 
Fordham Radio Supply Co. 
Global Specialties Mail Order Div. 41 
Gould Inc. Recording Systems Div. 
Hameg, Inc. 69 
Hand Tool Industries, Inc. 
Heath Co. 

See Adv. Page 

Hewlett-Packard Co. 
Hitachi Denshi America, Ltd. 61 
Hub Material Co. 
The Instrument Mart, Inc. 
Interplex Electronics/Global Specialties 
Iwatsu Instruments Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Kenwood U.S.A. Corp. 28 
Kikusui International Corp. 
Leader Instruments Corp. 5 
MCM Electronics 67 

Desoldering 
Tool 
SALE 

$1595 
20 - 240 Volt. 
150/60Hz. 
25 - 30 Watt. Can 
be used for both 
soldering and 
desoldering. 
BM -483 

(gib 

CRT Brightner 
with Isolation 
Transformer 

T-681 SALE 
$825 

EA. 

Video Head 
VEH 0070 

SAL $3795 
Panasonic type head 
used in 2-4 hour 
recorder system. 
T-682 

Telephone 
Amplifier 

SALE $1095 
Easy Installation 

Audiophile 
Headphone 

with Volume Control and 
Walkman Style Adapter 

SALE $24 9EA 5 
BM -398 

GE Voltage 
Supressor 

GESP-753 UL Listed 

T-700 SALE $1595 EA. 

11M-474 I 
10" Replacement 

Woofer 
8 ohm 35/70 Watt 

SALE $299EA 5 

4 Amp 
Power Supply 

SALE $1875 EA. 

ßM-231 

BM -317 

SALE 
nI - I r; ls39oo 

J `- 
I 

EA. 

m - T 

C re'e, 

200 Meg/Ohm 
Digital Multitester 

AC or DC, w/battery. 
Display boxed. 

ORDER BY PHONE 
IN NYLL 800-645-4720 (718) 4 

CALL 

v1sA' 

call for 
our free 

CATALOG 

See Adv. Page 

Mercer Electronics 
Milo Associates, Inc. 
Miltex Supply Corp. 
NAP Consumer Electronics Corp. 55 
Non -Linear Systems 
Norland Corp. 
North American Soar Corp. 
O.K. Industries Inc. 65 
Omnitron Electronics 
PanSon Electronics 7,12 
Philips Test & Measuring Instruments, 

Inc. 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
Ramsey Electronics Inc. 
Rapid Systems 
RNJ Electronics Inc. 47 
Rohde & Schwarz-Polarad, Inc. 
Sencore Inc. 31,33, 

35,37 
Sibex Inc. 
Simpson Electric Co. 45 
Sintec Co. 
Dick Smith Electronics 
Soltec Corp. 
Speco Div. 
A.W. Sperry Instruments, Inc. 11 
Techni-Tool Inc. 44 
Tektronix, Inc. IBC 
Tool Kit Specialists, Inc. 
Tool-Tronics, Inc. 
Tucker Electronics Co. 
United States Instrument Rentals 49 

RECEPTACLE CIRCUIT TESTERS 

Accutest Instruments 46 
Arrow Electronics Inc. Catalog Sales Div. 
Electronics Warehouse Corp. 43 
ESI 24 
Hub Material Co. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
MCM Electronics 67 
Omnitron Electronics 
Projector -Recorder Belt, Corp. 59 
Techni-Tool Inc. 44 

SEMICONDUCTOR TESTERS 

Abatron Electronics 
Accutest Instruments 46 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Beckman Industrial Corp. IFC 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Computer Doctors/Information Technology 
Consolidated Electronics, Inc. 17 
Dunegan Div. Physical Acoustics Corp. 
Electro Rent Corp. 
Electro -Tech Systems, Inc. 
Electronic Design Specialists, Inc. 
Electronics Warehouse Corp. 43 
EMCO Electronics 
ESI 24 
GenRad, Inc. 
Hameg, Inc. 69 
Hewlett-Packard Co. 
Hub Material Co. 
Hy-Tronix Instruments, Inc. 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Keithley Instruments, Inc. Instruments 

Div. 
Leader Instruments Corp. 5 
Lil' Bitty Tester, Inc. 
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See Adv. Page 

MCM Electronics 67 Techni-Tool Inc. 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
RNJ Electronics Inc. 47 
Sencore Inc. 31,33, 

35,37 
Speco Div. 
Synchronicity Research Co. 
Techni-Tool Inc. 44 
Tektronix, Inc. IBC 
Temptronic Corp. 
Tucker Electronics Co. 
Unity Electronics 

SPECTRUM ANALYZERS 

Accutest Instrumentstï 
Advanced Test Equipment Rentals 
Echosphere Corp. 
Electro -Metrics 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
Heath Co. 
Hewlett-Packard Co. 
Iwatsu Instruments Inc. 
W.S. Jenks & Son 48 
Marconi Instruments 
MCM Electronics 67 
Orion Instruments 
Photodyne Inc. 
Projector -Recorder Belt, Corp. 59 
Rapid Systems 
Rohde & Schwarz-Polarad, Inc. 
Spanta, Inc. 
Sutton Designs, Inc. Computer Security 

Div. 
Tektronix, Inc. IBC 
Tucker Electronics Co. 
United States Instrument Rentals 49 
Wandel & Goltermann, Inc. 

TELEPHONE 
ANALYZERS/TESTERS 

Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
American Reliance Inc. 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Computer Doctors/Information Technology 
Consolidated Electronics, Inc. 17 
Convex Corp. 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 4:f 
Hand Tool Industries, Inc. 
Heath Co. 
Hub Material Co. 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
MCM Electronics 67 
Mercer Electronics 
NAP Consumer Electronics Corp. 55 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Rohde & Schwarz-Polarad, Inc. 
Simpson Electric Co. 45 
Sutton Designs, Inc. Computer Security 

Div. 

Telephone Extension Corp. 
Triplett Corp. 
Tucker Electronics Co. 
United States Instrument Rentals 49 
Wandel & Goltermann, Inc. 

TEMPERATURE SENSORS 

Accutest Instruments 46 
AEMC Corp. 
Allied Electronics 
American Reliance Inc. 

See Adv. Page See Adv. Page 

44 Beckman Industrial Corp. IFC 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
C&S Sales 51 
Datel, A Div. of General Electric Co. 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
John Fluke Mfg. Co. Inc. 29 
Hand Tool Industries, Inc. 
Hub Material Co. 

Because Your Customers Deserve the Best 

HITACHI 
Hitachi Original Replacement Parts 

Quality, reliability, service...they're the 
touchstones of the Hitachi tradition, as 
recognizable as our trademark. And now 
those same standards that have earned 
us our reputation as a technological 
leader in consumer products, back up 
our new line of Hitachi Original 
Replacement Parts. 

We know that for the service professional, 
time wasted is profit lost. Which is why 
Hitachi makes it easy for you. With our 
complete line of parts, we provide you 
with a single source for all your repair 
needs-and a profitable addition to your 
business. From VCR kits, IC chips and 

diodes-to battery packs, video, audio 
accessories and technical publications. 

What's more, our nationwide network of 
distribution centers means that you can 
get the parts and accessories you need, 
when you need them. And, of course, 
Hitachi Original Replacement Parts 
are included in our total service support 
program... because your customers 
deserve the best. 

For more information, call toll -free 
1-800-447-2882. 

HSC SERVICE COMPANY 
division of Hitachi Sales Corporation of America 

401 W. Artesia Blvd. 
Compton, CA 90220 
(213) 537-8383 

Company Mailing 
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PRODUCT DIRECTORY 

See Adv. Page 

W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Mercer Electronics 
NAP Consumer Electronics Corp. 55 
Non -Linear Systems 
North American Soar Corp. 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
Simpson Electric Co. 45 
Solder Absorbing Technology, Inc. 56 
Spanta, Inc. 
Sutton Designs, Inc. Computer Security 

Div. 
Tech Spray, Inc. 3 
Techni-Tool Inc. 44 
Temptronic Corp. 
Tool-Tronics, Inc. 

TRANSISTOR TESTERS 

Abatron Electronics 
Accutest Instruments 46 
Allied Electronics 
American Reliance Inc. 
Arrow Electronics Inc. Catalog Sales Div. 
B&K Precision Dynascan Corp 26c 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
C&S Sales 51 
Electro Rent Corp. 
Electronic Design Specialists, Inc. 
Electronics Warehouse Corp. 43 
EMCO Electronics 
Hub Material Co. 
Hy-Tronix Instruments, Inc. 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Leader Instruments Corp. 5 
Lil' Bitty Tester, Inc. 
MCM Electronics 67 
Mercer Electronics 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
North American Soar Corp. 
Omnitron Electronics 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Sencore Inc. 31,33, 

35,37 
Simpson Electric Co. 45 
Spanta, Inc. 
Speco Div. 
Synchronicity Research Co. 
Techni-Tool Inc. 44 
Tucker Electronics Co. 
Unity Electronics 
VIZ Test Equipment Div. of Kappa 

Networks Inc. 

VECTORSCOPES 

Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
B&K Precision Dynascan Corp 26c 
Deluxe Electronics 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Joseph Electronics 
Kenwood U.S.A. Corp. 28 
Leader Instruments Corp. 5 
MCM Electronics 67 

See Adv. Page 

Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Tektronix, Inc. IBC 
Tucker Electronics Co. 
Video Midwest, Inc. 

WAVEFORM MONITORS 

Abatron Electronics 
Accutest Instruments 46 
Advanced Test Equipment Rentals 
Allied Electronics 
BBC-Metrawatt/Goerz 
B&K Precision Dynascan Corp 26c 
Deluxe Electronics 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
Fordham Radio Supply Co. 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Joseph Electronics 
Kenwood U.S.A. Corp. 28 
Leader Instruments Corp. 5 
MCM Electronics 67 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
Norland Corp. 
PanSon Electronics 7,12 
Philips Test & Measuring Instruments, 

Inc. 
Power Science Industries 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
Rapid Systems 
RNJ Electronics Inc. 47 
Sibex Inc. 
Tektronix, Inc. IBC 
Tucker Electronics Co. 
United States Instrument Rentals 49 
Video Midwest, Inc. 

OTHER TEST EQUIPMENT 

ACL, Inc. 
Computer Service Technology, Inc. 
Creative Electronics 
Dair Computer Systems 
Diehl Industries 
John Fluke Mfg. Co. Inc. 29 
Frederick Engineering 
Greenbrier Electronics Div. Temco 

Instruments, Inc. 
Kyros Corp. 
Network Solutions Inc. 
Telecommunications Techniques Corp. 
Vu -Data Corp. 
Ziltek Corp. 

TEST EQUIPMENT 
ACCESSORIES 

AUDIO DUMMY LOADS 

Ac( est Instruments 
Allied Electronics 
Electronics Warehouse Corp. 
The Instrument Mart, Inc. 
Joseph Electronics 
Leader Instruments Corp. 
MCM Electronics 

See Adv. Page 

Ora Electronics 
Projector -Recorder Belt, Corp. 59 
RNJ Electronics Inc. 47 
Tucker Electronics Co. 

DECADE BOXES: CAPACITANCE, 
INDUCTANCE, RESISTANCE 

Accutest Instruments 46 
AEMC Corp. 
Allied Electronics 
Biddle Instruments 
Consolidated Electronics, Inc. 17 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
IET Labs, Inc. 
The Instrument Mart, Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
MCM Electronics 67 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
North American Soar Corp. 
Plastic Capacitors Inc. 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Techni-Tool Inc. 44 
Tucker Electronics Co. 
Yokogawa Corp. of America 

IC TEST CLIPS 

Abatron Electronics 
Accutest Instruments 46 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Associated Electronics/3M 
Betacolor Ltda. 
Contact East, Inc. 59 
C&S Sales 51 
Davle Tech Inc. 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
Emulation Technology Inc. 
ESI 24 
E -Z Hook 20 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
Global Specialties Mail Order Div 41 
Hewlett-Packard Co. 
Hub Material Co. 
Interplex Electronics/Global Specialties 
ITT Pomona Electronics 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Keystone Electronics Corp. 
MCM Electronics 67 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
O.K. Industries Inc. 65 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
RNJ Electronics Inc. 47 
Sintec Co. 
Techni-Tool Inc. 44 
Tektronix, Inc. IBC 

46 Tool Kit Specialists, Inc. 
Workman Electronic Products Inc. 

43 

5 
67 Abatron Electronics 

POWER SUPPLIES, BENCH 
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DELIVERY IS THE MOST IMPORTANT 

FUNCTION OF A PARTS DISTRIBUTOR. 

BUT IT'S NOT ENOUHU 

le/palette \r=', 

elwffi 
etiebitirri 

UoRT D 

(VII siNG 

MATSUSHITA AUTHO 
Some distributors are quick to 

ment electronic parts. But they e right parts. 

That's never a problem when you s + rust in a Matsushita Au- 

thorized PARTS-LINKTM Distributor-your best source for Panasonic, 

Technics and Quasar original replacement parts. For basic stocking, 

each distributor maintains over 1,000 of the most 

demanded part numbers for off -the -shelf 

delivery. Even if the part you need isn't so 

common, your Matsushita distributor is tied 

into our exclusive PARTS-LINKTM network, 

tracking over 385,000 part numbers, so that 

we can locate the part you need, lock in the 

order, and deliver it-if overnight delivery is 

requested to your doorstep within 24 hours. 

They can even cross-reference these original 

ED PARTS - 
is . 

S. BECAUSE IT PAYS TO BE SURE. 
replacement parts to other Matsushita built products so that you 

can retain the high quality and reliability of Matsushita's design. 

THE DIFFERENCE BETWEEN A PROMISE KEPT, AND A 

PROMISE BROKEN. 
Your Matsushita Authorized PARTS-LINKTM Distributor isn't 

authorized by accident; each has met (and 

continues to meet) stringent requirements to 

ensure fast, courteous and responsive ser- 

vice backed by Matsushita's replacement 

parts warranty. 

The right part at the right time from the 

right source. For the name and location of 

your Matsushita Authorized PARTS-LINKTM 

Distributor-contact us at the address below. 

YOUR SOURCE OF CONFIDENCE. 

I ri I Lx,.. 

t 
50 Meadowland Parkway, Secaucus, NJ 07094 

Panasonic Tbchnics Qua- ar 
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PRODUCT DIRECTORY 

See Adv. Page 

Accutest Instruments 46 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Behlman Engineering 
B&K Precision Dynascan Corp 26c 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
C&S Sales 51 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
EMCO Electronics 
ESI 24 
Fordham Radio Supply Co. 
Global Specialties Mail Order Div. 41 
Hameg, Inc. 69 
Heath Co. 
Hewlett-Packard Co. 
Hub Material Co. 
The Instrument Mart, Inc. 
Interplex Electronics/Global Specialties 
W.S. Jenks & Son 48 
Joseph Electronics 
Keithley Instruments, Inc. Instruments 

Div. 
Kellwood U.S.A. Corp. 28 
Kikusui International Corp. 
Leader Instruments Corp. 5 
MCM Electronics 67 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
North American Soar Corp. 
Ora Electronics 
PanSon Electronics 7,12 
Plastic Capacitors Inc. 
Polaris Div. of UXL Corp. 
Power Designs Inc. 
Power Science Industries 
Projector -Recorder Belt, Corp. 59 
Racal -Dana Instruments Inc. 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Salen Enterprises 62 
The Simco Co., Inc. 
Sintec Co. 
Dick Smith Electronics 
Sorensen Co. 
Sutton Designs, Inc. Computer Security 

Div. 
Techni-Tool Inc. 44 
Tucker Electronics Co. 

TEST JIGS AND FIXTURES 

Biddle Instruments 
Brian Instruments, Inc. 
Cabletest Products Co. 
Computer Doctors/Information Technology 
Dandy Mfg. Co. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
Emulation Technology Inc. 
ESI 24 
Fordham Radio Supply Co. 
Hewlett-Packard Co. 
Hub Material Co. 
W.S. Jenks & Son 48 
Joseph Electronics 
Techni-Tool Inc. 44 
TeleMatic Div. of UXL Corp. 

TEST LEADS AND PROBES 

Abatron Electronics 
Accutest Instruments 46 
AEMC Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 

See Adv. Page 

Associated Electronics/3M 
Ballantine Labs, Inc. 
B&K Precision Dynascan Corp 26c 
Brian Instruments, Inc. 
Bursma Electronic Distributing 
Computer Doctors/Information Technology 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
C&S Sales 51 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electro -Tech Systems, Inc. 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
Everett/Charles Contact Products 
E -Z Hook 20 
John Fluke Mfg. Co. Inc. 29 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
Global Specialties Mail Order Div. 41 
Hameg, Inc. 69 
Heath Co. 
Hewlett-Packard Co. 
Hub Material Co. 
The Instrument Mart, Inc. 
ITT Pomona Electronics 
Iwatsu Instruments Inc. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
E.F. Johnson Co. 
Joseph Electronics 
Keystone Electronics Corp. 
Kikusui International Corp. 
Leader Instruments Corp. 5 
MCM Electronics 67 
Mercer Electronics 
Milo Associates, Inc. 
MiniTool Inc. 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Non -Linear Systems 
North American Soar Corp. 
O.K. Industries Inc. 65 
Oldaker Mfg. Corp. 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 7,12 
Philips Test & Measuring Instruments, 

Inc. 
Probe Master Inc. 
Projector -Recorder Belt, Corp. 59 
Rag Electronics Inc. 
RNJ Electronics Inc. 47 
Simpson Electric Co. 45 
Dick Smith Electronics 
A.W. Sperry Instruments, Inc. 11 
Techni-Tool Inc. 44 
Tektronix, Inc. IBC 
Test Probes, Inc. 46 
Triplett Corp. 
Tucker Electronics Co. 
Workman Electronic Products Inc. 

TRANSFORMERS: ISOLATION, 
VARIABLE 

Accutest Instruments 46 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
B&K Precision Dynascan Corp 26c 
Consolidated Electronics, Inc. 17 
Controlled Power Co. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
Elgar Corp. 
ESI 24 
Fordham Radio Supply Co. 
Hub Material Co. 
Itera/Belmoor 
W.S. Jenks & Son 48 
Joseph Electronics 
MCM Electronics 67 

See Adv. Page 

NAP Consumer Electronics Corp. 55 
Ora Electronics 
PanSon Electronics 7,12 
Plastic Capacitors Inc. 
Rag Electronics Inc. 
Sencore Inc. 31,33, 

35,37 
Sintec Co. 
Staco Energy Products Co. 
The Superior Electric Co. 
Sutton Designs, Inc. Computer Security 

Div. 
Technipower A Penril Co. 
TeleMatic Div. of UXL Corp. 
Tucker Electronics Co. 

VCR TEST JIG KITS 

Betacolor Ltda. 
Dandy Mfg. Co. 
Electronics Warehouse Corp. 43 
ESI 24 
NAP Consumer Electronics Corp. 55 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
Tentel Corp. 50 

CIRCUIT DAMAGE 
PROTECTIVE 

EQUIPMENT/SUPPLIES 

POWER CONDITIONING 
EQUIPMENT 

POWER LINE MONITORS 

Accutest Instruments 46 
Allied Electronics 
The Antenna Specialists Co. 
Arrow Electronics Inc. Catalog Sales Div. 
Bursma Electronic Distributing 
Contact East, Inc. 59 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electronics Warehouse Corp. 43 
ESI 24 
Gould Inc. Recording Systems Div. 
Heath Co. 
Hub Material Co. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
MCM Electronics 67 
Milo Associates, Inc. 
PanSon Electronics 7,12 
Perma Power Electronics, Inc. 
Pi1gram Electric Co. 
Power Science Industries 
Rag Electronics Inc. 
Rochester Instruments Systems 
Spanta, Inc. 
The Superior Electric Co. 
Sutton Designs, Inc. Computer Security 

Div. 
Techni-Tool Inc. 44 
Tool Kit Specialists, Inc. 
Tucker Electronics Co. 
United States Instrument Rentals 49 
VIZ Test Equipment Div. of Kappa 

Networks Inc. 
Wandel & Goltermann, Inc. 
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See Adv. Page 

STANDBY POWER SYSTEMS 

Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Contact East, Inc. 59 
Controlled Power Co. 
E.I.L. Instruments, Inc. 
Electronic Protection Devices 
Electronic Specialists, Inc. 
Electronics Warehouse Corp. 43 
Elgar Corp. 
ESI 24 
Hub Material Co. 
ICS, Inc. Electro-Pac Div. 
Isoreg Corp. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Kalglo Electronics Co. Inc. 
Milo Associates, Inc. 
Panamax (Line Conditioning) 
PanSon Electronics 7,12 
Para Systems 
Perma Power Electronics, Inc. 
Power Science Industries 
Rag Electronics Inc. 
R H Research, Inc. 
RMS Electronics, Inc. 
Scooter Products Ohm Electrics, Inc. 
Shape Magnetronics, Inc. 
The Superior Electric Co. 
Sutton Designs, Inc. Computer Security 

Div. 
Techni-Tool Inc. 44 
Thordarson/Meissner 
Tripp Lite 
Tucker Electronics Co. 
Winders & Geist, Inc. 

SURGE/SPIKE PROTECTORS 

ACCO International Inc. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Astec Co. 
Black Box Corp. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
Datatran Corp. 
Digitron Electronics Corp. 71 
Echosphere Corp. 
Electrodynamics 
Electronic Parts Supply 
Electronic Protection Devices 
Electronic Specialists, Inc. 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
Geneva Group of Companies Inc. 
Heath Co. 
Hub Material Co. 
Isoreg Corp. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Kalglo Electronics Co. Inc. 
Kobetron Inc. 
L-Com Inc. 
MCG Electronics, Inc. 
MCM Electronics 67 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Omega Connections, Ltd. 
Omnium Corp. 
Optima Electronics 21 
Ora Electronics 
Panamax (Line Conditioning) 
PanSon Electronics 7.12 

See Adv. Page 

Para Systems 
Patton Electronics Co. 
Perms Power Electronics, Inc. 
Philips ECG 
Pilgram Electric Co. 
Power Science Industries 
Projector -Recorder Belt, Corp. 59. 
Rag Electronics Inc. 
RCA Distributor & Special Products Div. 
RNJ Electronics Inc. 47 
Scooter Products Ohm Electrics, Inc. 
Shape Magnetronics, Inc. 
Sintec Co. 
The Superior Electric Co. 
Sutton Designs, Inc. Computer Security 

Div. 
Techni-Tool Inc. 44 
Telephone Extension Corp. 
Tripp Lite 
Tucker Electronics Co. 
Tycor Electronic Products Ltd. 42 
Unity Electronics 
Winders & Geist, Inc. 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

UNINTERRUPTIBLE POWER 
SUPPLIES 

Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Behlman Engineering 
Black Box Corp. 
Contact East, Inc. 59 
Controlled Power Co. 
E.I.L. Instruments, Inc. 
Electronic Protection Devices 
Electronic Specialists, Inc. 
Electronics Warehouse Corp. 43 
Elgar Corp. 
ESI 24 
G.C. Electronics Co. 
Hub Material Co. 
ICS, Inc. Electro-Pac Div. 
Isoreg Corp. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Kalglo Electronics Co. Inc. 
Mitsubishi Electric Sales America, Inc. 
Nippon America Inc. 
Omega Connections, Ltd. 
Perma Power Electronics, Inc. 
Philtek Power Corp. 
Pilgram Electric Co. 
Power Science Industries 
R H Research, Inc. 
Shape Magnetronics, Inc. 
Staco Energy Products Co. 
The Superior Electric Co. 
Sutton Designs, Inc. Computer Security 

Div. 
Techni-Tool Inc. 44 
Tucker Electronics Co. 

ELECTROSTATIC DISCHARGE 
PROTECTION 

ANTI -STATIC CHEMICALS 

Abatron Electronics 
ACL, Inc. 
Allied Electronics 
American Static Systems Co. (ASSCO) 
Astec Co. 
Bursma Electronic Distributing 
Charleswater Products, Inc. 
Chemtronics, Inc. 52 
Contact East, Inc. 59 
CRC Chemicals 

Check 
Digital ICi 
in -circuit 

Fast! 
In the field or 
on the bench. 

Bask -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: 

ilkKPRECIS/ON 

DYNASCAN 
CORPORATION 

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

International Sales. 6400 W. Cortland St.. Chicago. IL 60635 
Canadian Sales: Atlas Electronics. Ontario 

South and Central American Sales. 
Emus.. E.onrti.s Plainvirw. NY 1160] 

Circle (67) on Reply Card 
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PRODUCT DIRECTORY 
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Electronics Warehouse Corp. 43 
ESI 24 
Falcon Safety Products Inc. 
G.C. Electronics Co. 
Geneva Group of Companies Inc. 
Great Union, Inc. 
Hub Material Co. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Klein Tools, Inc. 
MCM Electronics 67 
Milo Associates, Inc. 
Miltex Supply Corp. 
Ora Electronics 
Philips ECG 
Plastic Systems, Inc. 
Projector -Recorder Belt, Corp. 59 
Quality Packaging Supply Corp. 
Rawn Co., Inc. 
RNJ Electronics Inc. 47 
Rogers Anti -Static Chemicals 
Seco Industries 
The Simco Co., Inc. 
Static Prevention Inc. 
Statikil, Inc. 
Tech Spray, Inc. 3 
Techni-Tool Inc. 44 
Gregory Thomas, Inc. 54 
Tool Kit Specialists, Inc. 
Wescorp Antistatic Products 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

ANTI -STATIC MATS/ 
BENCHTOPS/WRISTSTRAPS/ 
OTHERS 

ACCO International Inc. 
Advance Unit of Zero Corp. 
Allied Electronics 
American Static Systems Co. (ASSCO) 
Astec Co. 
Bursma Electronic Distributing 
Charleswater Products, Inc. 
Colonial Glove & Garment Inc. 
Contact East, Inc. 59 
Electronics Warehouse Corp. 43 
C.H. Ellis Co., Inc. 
G.C. Electronics Co. 
Golden Star Inc. Stat-Trol Div. 
Great Union, Inc. 
Hand Tool Industries, Inc. 
Hub Material Co. 
ITT Pomona Electronics 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
MCM Electronics 67 
Miltex Supply Corp. 
NAP Consumer Electronics Corp. 55 
Nu Concept Systems 
Oak Technical Inc. 
O.K. Industries Inc. 65 
Omnium Corp. 
Pi1gram Electric Co. 
Plastic Systems, Inc. 
Projector -Recorder Belt, Corp. 59 
RCA Distributor & Special Products Div. 
The Rex Co. 
Scooter Products Ohm Electrics, Inc. 
Seco Industries 
Semtronics Corp. 
Sentinel Foam Products 
The Simco Co., Inc. 
Dick Smith Electronics 
Solder Absorbing Technology, Inc. 56 
Static Inc. A Sealed Air Co. 
Static Prevention Inc. 
Tech Spray, Inc. 3 
Techni-Tool Inc. 44 
Gregory Thomas, Inc. 54 

See Adv. Page 

3M/Static Control Systems Div. 
Tool Kit Specialists, Inc. 
Tool-Tronics, Inc. 
Wescorp Antistatic Products 
Winders & Geist, Inc. 

SUPPLIES/ACCESSORIES 
EQUIPMENT 

BATTERIES 

Abatron Electronics 
Allied Electronics 
Arista Enterprises Inc. 
Arrow Electronics Inc. Catalog Sales Div. 
Batter Specialties 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Davle Tech Inc. 
Digi-Key Corp. 62 
Electronics Warehouse Corp. 43 
ESI 24 
Hub Material Co. 
The Instrument Mart, Inc. 
Jensen Tools Inc. 60 
Joseph Electronics 
MCM Electronics 67 
Miltex Supply Corp. 
Mouser Electronics 
Non -Linear Systems 
O.K. Industries Inc. 65 
Omnitron Electronics 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
RMS Electronics, Inc. 
RNJ Electronics Inc. 47 
Dick Smith Electronics 
Sutton Designs, Inc. Computer Security 

Div. 
Techni-Tool Inc. 44 
Tool-Tronics, Inc. 
Unity Electronics 
Video Midwest, Inc. 

BENCHES/CABINETS 

Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Contact East, Inc. 59 
Davle Tech Inc. 
Hub Material Co. 
Interplex Electronics/Global Specialties 
W.S. Jenks & Son 48 
Joseph Electronics 
MCM Electronics 67 
Melmat Inc. 
Partfolio, Inc. 
The Rex Co. 
Dick Smith Electronics 
Static Prevention Inc. 
Techni-Tool Inc. 44 
3M/Static Control Systems Div. 
Video Midwest, Inc. 
Work Surfaces Corp. 
Zero Corp., East Div. 

CHEMICALS 

Abatron Electronics 
Allied Electronics 
Bursma Electronic Distributing 
Caig Labs, Inc. 
Chemtronics, Inc. 
Consolidated Electronics, Inc. 

See Adv. Page 

CRC Chemicals 
Digitron Electronics Corp. 71 
Dow Chemical USA 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
Hub Material Co. 
Itera/Belmoor 
W.S. Jenks & Son 48 
Joseph Electronics 
Kester Solder Co. 
Klein Tools, Inc. 
MCM Electronics 67 
Micro Care Chemical Corp. 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
Omnitron Electronics 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
Philips ECG 
Projector -Recorder Belt, Corp. 59 
PTS Corp. 23 
Quietrole Co. 
Rawn Co., Inc. 
RNJ Electronics Inc. 47 
Rogers Anti -Static Chemicals 
Dick Smith Electronics 
Statikil, Inc. 
Tech Spray, Inc. 3 
Techni-Tool Inc. 44 
Tool-Tronics, Inc. 
Unity Electronics 
Wescorp Antistatic Products 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

CLEANING SUPPLIES 

Abatron Electronics 
Allied Electronics 
Caig Labs, Inc. 56 
Chemtronics, Inc. 52 
Consolidated Electronics, Inc. 17 
Electrodynamics 
Electronics Warehouse Corp. 43 
Falcon Safety Products Inc. 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
Geneva Group of Companies Inc. 
Golden Star Inc. Stat-Trol Div. 
Horizon Marketing 
Hub Material Co. 
W.S. Jenks & Son 48 
MCM Electronics 67 
Micro Care Chemical Corp. 
Ora Electronics 
Projector -Recorder Belt, Corp. 59 
PTS Corp. 23 
RNJ Electronics Inc. 47 
Rogers Anti -Static Chemicals 
Scooter Products Ohm Electrics, Inc. 
Dick Smith Electronics 
Statikil, Inc. 
Tech Spray, Inc. 3 
Techni-Tool Inc. 44 
Tool Kit Specialists, Inc. 
Viziflex Seels, Inc. Keyboard Cover Div. 
Wescorp Antistatic Products 

LAMPS 

56 Allied Electronics 
52 Arrow Electronics Inc. Catalog Sales Div. 
17 Batter Specialties 
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AN 
OUNC 

OF 

PREVENT 
The complete line of 

Flameproof Resistors from NTE Electronics. 
NTE Flameproof Resistors are designed 
to provide you with a premium quality 
replacement device ... that won't flameout or 
short even under the most severe overloads. 

Our resistors range in capability from 1/8 

Watts to 25 Watts with resistance values 
from 10 to 2.2 Megohms. 
They're totally noncombustible with a 
metallic resistance material between a 
nonresistant core and a special ceramic 
outer cover. 

NTE Flameproof Resistors are the ideal 
replacement components for electronic 
games, telecommunications, medical, data 
processing, military, broadcast and home 
entertainment equipment. 

Don't take chances with your expensive 
equipment. Use NTE Flameproof Resistors 
... they handle the current. 

LOOK FOR THE FULL LINE OF QUALITY NTE 
REPLACEMENT PARTS AND PRODUCTS: 
Transistors 
Thyristors 
Integrated Circuits 
Rectifiers and Diodes 
High Voltage Multipliers and 
Dividers 
Optoelectronic Devices 
Zeners 
Microprocessors and Support 
Chips 
Memory ICs 
Thermal Cut -Offs 
Bridge Rectifiers 
Unijunctions 
RF Transistors 
Microwave Oven Rectifiers 
Selenium Rectifiers 
Flameproof Resistors 
Wire Ties 
Electrolytic Capacitors 
Static Control Products 

For more information or the name of your local distributor, 
call or write NTE. 

43> 
NTE ELECTRONICS, INC. 
44 Farrand Street, Bloomfield, New Jersey 07003 

(Outside N.J.) 1-800-631-1250 (N.J. only) 1-800-624-2624 
Circle (16) on Reply Card 
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PRODUCT DIRECTORY 

See Adv. Page 

Bursma Electronic Distributing 
Consolidated Electronics, Inc. 
Digitron Electronics Corp. 
Electronics Warehouse Corp. 
ESI 

17 
71 
43 
24 

Fordham Radio Supply Co. 
Hub Material Co. 
Industrial Devices, Inc. 
Itera/Belmoor 
W.S. Jenks & Son 
Jensen Tools Inc. 
Joseph Electronics 
MCM Electronics 
Milo Associates, Inc. 
Miltex Supply Corp. 
Mouser Electronics 
Ora Electronics 
Projector -Recorder Belt, Corp. 
RNJ Electronics Inc. 
Techni-Tool Inc. 
Tool Kit Specialists, Inc. 
Tool-Tronics, Inc. 
Workman Electronic Products Inc. 

MAGNIFIERS 

Allied Electronics 
Consolidated Electronics, Inc. 
Contact East, Inc. 
Electronics Warehouse Corp. 
Fordham Radio Supply Co. 
Hub Material Co. 
W.S. Jenks & Son 
Jensen Tools Inc. 

48 
60 

67 

59 
47 
44 

17 
59 
43 

48 
60 

See Adv. Page 

Mascot- Div. of Grobat File Co. 
Inc. 

MCM Electronics 

of America 

67 
Miltex Supply Corp. 
Mouser Electronics 
Ora Electronics 
RNJ Electronics Inc. 
Techni-Tool Inc. 

47 
44 

Tool Kit Specialists, Inc. 
Tool -Tronca, Inc. 

SHELVES/RACKS/BINS 

Accutest Instruments 46 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Contact East, Inc. 59 
Fordham Radio Supply Co. 
Highland Products Inc. 
Hub Material Co. 
W.S. Jenks & Son 48 
Joseph Electronics 
MCM Electronics 67 
Melmat Inc. 
Miltex Supply Corp. 
O.K. Industries Inc. 65 
Omega Connections, Ltd. 
Partfolio, Inc. 
Projector -Recorder Belt, Corp. 
Sutton Designs, Inc. Computer Security 

Div. 
Techni-Tool Inc. 44 
Tool Kit Specialists, Inc. 
Video Midwest, Inc. 
Wescorp Antistatic Products 

59 

See Adv. Page 

SOLDER/DESOLDERING 
BRAID/FLUX 

Abatron Electronics 
Allied Electronics 
The Boardworks 
Chemtronics, Inc. 
Consolidated Electronics, Inc. 
Contact East, Inc. 
Davle Tech Inc. 
Digitron Electronics Corp. 
Electronic Parts Supply 
Electronics Warehouse Corp. 
Elenco Electronics, Inc. 
Elvo Electronics Corp. 
ESI 
Hand Tool Industries, Inc. 
Hub Material Co. 
W.S. Jenks & Son 
Jensen Tools Inc. 
Joseph Electronics 
Kester Solder Co. 
MAT Electronics 
MCM Electronics 67 
Milo Associates, Inc. 
Miltex Supply Corp. 
Mouser Electronics 
M.M. Newman Corp. 

52 
17 
59 

71 

43 

24 

48 
60 

Nippon America Inc. 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 
Philips ECG 
Plato Products, Inc. 
Projector -Recorder Belt, Corp. 
Rawn Co., Inc. 

Company Mailing Addresses begin on page 40 
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KENWOOD U.S.A. CORPORATION 
Test & Measuring Instruments 

1111 West Walnut Street 
Compton, California 90220 

Phone: (213) 639-9000 
Circle (17) on Reply Card 

Specifications and prices are subject to change without notice or obligation. 
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RNJ Electronics Inc. 
Sintec Co. 
Dick Smith Electronics 
Solder Absorbing Technology, Inc. 
Solder Removal Co. 
Tech Spray, Inc. 
Techni-Tool Inc. 
Tool Kit Specialists, Inc. 
Tool-Tronics, Inc. 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

TUBING 

Abatron Electronics 
Allied Electronics 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
Elvo Electronics Corp. 
ESI 24 
Hub Material Co. 
W.S. Jenks & Son 48 
Joseph Electronics 
MCM Electronics 67 
Milo Associates, Inc. 
Miltex Supply Corp. 
MiniTool Inc. 
Mouser Electronics 
Omnitron Electronics 
Ora Electronics 
Projector -Recorder Belt, Corp. 
Tool-Tronics, Inc. 

47 WIRE AND CABLE 

See Adv. Page 

Abatron Electronics 
56 Allied Electronics 

AMP Products Corp. 
3 Associated Electronics/3M 

44 Bursma Electronic Distributing 
Channel Master 
Consolidated Electronics, Inc. 17 
Digitron Electronics Corp. 71 
Echosphere Corp. 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
Elenco Electronics, Inc. 
Elvo Electronics Corp. 
ESI 24 
Hub Material Co. 
IQ Technologies, Inc. 
Itera/Belmoor 
Jensen Tools Inc. 60 
Joseph Electronics 
L-Com Inc. 
MCM Electronics 67 
Milo Associates, Inc. 
Mouser Electronics 
Nippon America Inc. 
O.K. Industries Inc. 65 
Omega Connections, Ltd. 
Omnitron Electronics 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
Patton Electronics Co. 
Projector -Recorder Belt, Corp. 59 

59 PTS Corp. 23 
Recreational Sports & Imports (RS&I) 

Company Mailing Addresses begin on page 40 
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RMS Electronics, Inc. 
RNJ Electronics Inc. 47 
Sintec w. 
Dick Smith Electronics 
Telephone Extension Corp. 
Video Midwest, Inc. 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

AUDIO/VIDEO 
ACCESSORIES 

A/B SWITCHES 

Abatron Electronics 
All Electronics Corp. 
Arista Enterprises Inc. 
Black Box Corp. 
Bursma Electronic Distributing 
Channel Master 
Consolidated Electronics, Inc. 17 
Digitron Electronics Corp. 71 
Echosphere Corp. 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Itera/Belmoor 
Joseph Electronics 

Fluke breaks the old mold. 
Dollar for dollar the Fluke 37 breaks into the market 

with more features for the money than any other bench 

DMM. It's bold new design includes built-in handle and 

storage compartment, and it has all the high performance 

features of the world's best, most reliable 31/ -digit DMMs. 

Autoranging, to eliminate guesswork. Audible Con- 

tinuity, so you don't have to look at the display. An exclu- 

sive analog and digital display. Superior EMI shielding. 

Plus a two-year warranty. 

And, how many other bench/portable meters give 

you these features? Min -Max recording, for monitoring 
signals. 38 components dedicated exclusively to input 

protection. Relative mode, to help you calculate changes 

in readings. And Fluke's patented Touch Hold, to give 

you an extra set of hands when you're taking critical 
measurements. 

None. Only the Fluke 37. 

For more information call 1-800-426-0361. 

FLUKE 

Circle (18) on Reply Card 
©1986, Fluke 
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MCM Electronics 67 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Omnitron Electronics 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
Patton Electronics Co. 
Projector -Recorder Belt, Corp. 59 
PTS Corp. 23 
Recreational Sports & Imports (RS&I) 
RMS Electronics, Inc. 
RNJ Electronics Inc. 47 
Scooter Products Ohm Electrics, Inc. 
Dick Smith Electronics 
Telephone Extension Corp. 
Wandel & Goltermann, Inc. 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

COUPLERS/SPLITTERS 

Abatron Electronics 
All Electronics Corp. 
Arista Enterprises Inc. 
Black Box Corp. 
Bursma Electronic Distributing 
Channel Master 
Consolidated Electronics, Inc. 17 
Digitron Electronics Corp. 71 
Echosphere Corp. 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Itera/Belmoor 
Joseph Electronics 
J&W Electronics Inc. 
MCM Electronics 67 
Microwave Filter Co., Inc. 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
Network Technologies, Inc. 64 
Nippon America Inc. 
Omnitron Electronics 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
PTS Corp. 23 
Recreational Sports & Imports (RS&I) 
RMS Electronics, Inc. 
RNJ Electronics Inc. 47 
Dick Smith Electronics 
Telephone Extension Corp. 
Winegard Co. 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

RF SWITCHERS 

Abatron Electronics 
Arista Enterprises Inc. 
Black Box Corp. 
Bursma Electronic Distributing 
Channel Master 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Hewlett-Packard Co. 
Joseph Electronics 
J&W Electronics Inc. 
Milo Associates, Inc. 
Multiplex Technology, Inc. 
NAP Consumer Electronics Corp. 55 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 7,12 

See Adv. Page 

Projector -Recorder Belt, Corp. 59 
PTS Corp. 23 
Recreational Sports & Imports (RS&I) 
RMS Electronics, Inc. 
RNJ Electronics Inc. 47 
Telephone Extension Corp. 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

SIGNAL MIXERS 

Abatron Electronics 
Arista Enterprises Inc. 
Bursma Electronic Distributing 
Channel Master 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Joseph Electronics 
J&W Electronics Inc. 
MCM Electronics 67 
Milo Associates, Inc. 
Multiplex Technology, Inc. 
Ora Electronics 
Projector -Recorder Belt, Corp. 59 
PTS Corp. 23 
RMS Electronics, Inc. 
RNJ Electronics Inc. 47 
Telephone Extension Corp. 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

TOOLS 

HEAT GUNS 

Abatron Electronics 
Allied Electronics 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
Davie Tech Inc. 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Electronics Warehouse Corp. 43 
Hand Tool Industries, Inc. 
Hub Material Co. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
MCM Electronics 67 
Miltex Supply Corp. 
Omnitron Electronics 
Ora Electronics 
Paladin Corp. 
Projector -Recorder Belt, Corp. 59 
RNJ Electronics Inc. 47 
Speco Div. 
Techni-Tool Inc. 44 
Tool Kit Specialists, Inc. 
Tool-Tronics, Inc. 
Wahl Clipper Corp. 

JIGS/FIXTURES/VISES 

Allied Electronics 
Cabletest Products Co. 
Contact East, Inc. 59 
Davle Tech Inc. 
Digi-Key Corp. 62 
Electronics Warehouse Corp. 43 
ESI 24 
Hub Material Co. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Mascot- Div. of Grobat File Co. of America 

Inc. 

See Adv. Page 

MiniTool Inc. 
Moody Tools Inc 39 
O.K. Industries Inc. 65 
Ora Electronics 
PanaVise Products, Inc. 
Projector -Recorder Belt, Corp. 59 
Sintec Co. 
Techni-Tool Inc. 44 
Tool-Tronics, Inc. 

SOLDERING/DESOLDERING 
EQUIPMENT 

Abatron Electronics 
Allied Electronics 
Automated Production Equipment 9 
Black Box Corp. 
The Boardworks 
Bursma Electronic Distributing 
Computer Doctors/Information Technology 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
The Cooper Group 
C&S Sales 51 
Davie Tech Inc. 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Edsyn Inc. 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
Elvo Electronics Corp. 
Emulation Technology Inc. 
ESI 24 
ESICO, Inc. 
The Granite Corp. 
Hand Tool Industries, Inc. 
Hexacon Electric Co. 
Hub Material Co. 
Itera/Belmoor 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Mascot- Div. of Grobat File Co. of America 

Inc. 
MAT Electronics 
MCM Electronics 67 
Micro Electronic Systems 
Milo Associates, Inc. 
Miltex Supply Corp. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
M.M. Newman Corp. 
Nippon America Inc. 
Nu Concept Systems 
O.K. Industries Inc. 65 
Omnitron Electronics 
Ora Electronics 
Pace, Inc. 
Paladin Corp. 
PanSon Electronics 7,12 
Plato Products, Inc. 
Projector -Recorder Belt, Corp. 59 
The Rex Co. 
RNJ Electronics Inc. 47 
Sibex Inc. 
Sintec Co. 
Dick Smith Electronics 
Solder Absorbing Technology, Inc. 56 
Solder Removal Co. 
Tech Spray, Inc. 3 
Techni-Tool Inc. 44 
Tool Kit Specialists, Inc. 
Tool-Tronics, Inc. 
Ungar/Div. of Eldon Industries, Inc. 
UTICA/The Triangle Tool Group, Inc. 
Wahl Clipper Corp. 

TOOL CASES 

Allied Electronics 
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Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
The Cooper Group 
Davie Tech Inc. 
Diversified Case 
Electronics Warehouse Corp. 43 
C.H. Ellis Co., Inc. 
Gemini Inc. 
Hand Tool Industries, Inc. 
Howe Industries, Inc. 
Hub Material Co. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Koszegi Products, Inc. 
Melmat Inc. 
Miltex Supply Corp. 
MiniTool Inc. 
NAP Consumer Electronics Corp. 55 
Omnitron Electronics 
Ora Electronics 
Partfolio, Inc. 
RNJ Electronics Inc. 47 
Techni-Tool Inc. 44 
Tool Kit Specialists, Inc. 
Tool-Tronics, Inc. 
Vaco Products Div. Klein Tools, Inc. 

TOOL KITS 

Abatron Electronics 
Allied Electronics 
Black Box Corp. 
Computer Doctors/Information Technology 
Consolidated Electronics, Inc. 17 
Contact East, Inc. 59 
The Cooper Group 
Davle Tech Inc. 
Digitron Electronics Corp. 71 
Diversified Case 
E.I.L. Instruments, Inc. 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
Global Specialties Mail Order Div. 41 

Hand Tool Industries, Inc. 
Hub Material Co. 
W.S. Jenks & Son 48 
Jensen Tools Inc. 60 
Joseph Electronics 
Mascot- Div. of Grobat File Co. of America 

Inc. 
Milo Associates, Inc. 
MiniTool Inc. 
Moody Tools Inc 39 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Omega Connections, Ltd. 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 7,12 
RMS Electronics, Inc. 
RNJ Electronics Inc. 47 
Scooter Products Ohm Electrics, Inc. 
Techni-Tool Inc. 44 
Tool Kit Specialists, Inc. 
Tool-Tronics, Inc. 
UTICA/The Triangle Tool Group, Inc. 
Vaco Products Div. Klein Tools, Inc. 

TOOLS, MISCELLANEOUS 

Abatron Electronics 
All Electronics Corp. 
Allied Electronics 
AMP Products Corp. 
Betacolor Ltda. 
Black Box Corp. 
The Boardworks 
Consolidated Electronics, Inc. 1 

Company Mailing 
Addresses begin on page 40 

Exclusive, triple patented dynamic 
cap and coil analyzing ... guaranteed 
to pinpoint your problem every time 

or your money back 

with the all new LC75 "Z METER 2" 
Capacitor Inductor Analyzer 

Patented $995 

The "Z METER" is the only LC tester that enables you to test all 
capacitors and coils dynamically - plus, it's now faster, more 
accurate, and checks Equivalent Series Resistance (E SR) plus 
small wire high resistance coils. 
Eliminate expensive part substitution and time-consuming shotgun- 
ning with patented tests that give you results you can trust every time. 
Test capacitor value, leakage, dielectric absorption, and ESR dynamically; 
with up to 600 volts applied for guaranteed 100% reliable results - it's 
exclusive - it's triple patented. 
Save time and money with the only 100% reliable, in- or out -of -circuit 
inductor tester available. Dynamically test inductors for value, shorts, and 
opens, automatically under "dynamic" circuit conditions. 

Reduce costly parts inventory with patented tests you can trust. No 
more need to stock a large inventory of caps, coils, flybacks, and IHVTs. 
The "Z METER" eliminates time-consuming and expensive parts substitut- 
ing with 100% reliable LC analyzing. 

Turn chaos into cash by quickly locating transmission line distance to 
opens and shorts to within feet, in any transmission line. 

Test troublesome SCRs & TRIACs easily and automatically without 
investing in an expensive second tester. The patented "Z METER 2" even 
tests SCRs, TRIACs, and High -Voltage Diodes dynamically with up to 600 
volts applied by adding the new SCR250 SCR and TRIAC Test Accessory 
for only $148 or FREE OF CHARGE on Kick Off promotion. 

To try the world's only Dynamic LC Tester for yourself, CALL TODAY, 
WATS FREE, 1-800-843-3338, for a FREE 15 day Self Demo. 

Call Today Wats Free 1-800-843-3338 

SNCC F 

3200 Sencore Drive 
Sioux Falls, SD 57107 
605-339-0100 In SD Only 

innovatively designed 
with your time in mind. 
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PRODUCT DIRECTORY 
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Contact East, Inc. 59 Klein Tools, Inc. Plato Products, Inc. 
The Cooper Group 
Davie Tech Inc. 

Mascot- Div. of Grobat File Co. of America 
MCM Electronics 67 

Projector -Recorder Belt, Corp. 
PTS Corp. 

59 
23 

Digi-Key Corp. 62 Micro Electronic Systems RMS Electronics, Inc. 
Digitron Electronics Corp. 71 Milo Associates, Inc. RNJ Electronics Inc. 47 
Electronic Parts Supply Miltex Supply Corp. Scooter Products Ohm Electrics, Inc. 
Electronics Warehouse Corp. 43 MiniTool Inc. Dick Smith Electronics 
Elvo Electronics Corp. Moody Tools Inc 39 Solder Removal Co. 
Emulation Technology Inc. Mouser Electronics Tech Spray, Inc. 3 
EPE Technology NAY Consumer Electronics Corp. 55 Techni-Tool Inc. 44 
ESI 24 M.M. Newman Corp. TeleMatic Div. of UXL Corp. 
The Granite Corp. 
Hand Tool Industries, Inc. 

Nippon America Inc. 
O.K. Industries Inc. 65 

Tentel Corp. 
Tool Kit Specialists, Inc. 

50 

Hub Material Co. Omega Connections, Ltd. Tool-Tronics, Inc. 
W.S. Jenks & Son 48 Omnitron Electronics Unity Electronics 
Jensen Tools Inc. 60 Ora Electronics UTICA/The Triangle Tool Group, Inc. 
Joseph Electronics Paladin Corp. Vaco Products Div. Klein Tools, Inc. .. 

maw 
am 

___u_ .. M...... zNum 

ANTENNAS/ROTORS/ 
SATELLITE SYSTEMS 

Abatron Electronics 
The Antenna Specialists Co. 
Arista Enterprises Inc. 
Bursma Electronic Distributing 
Channel Master 
Conifer Corp. 
Echosphere Corp. 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
GTE Electronics 
Itera/Belmoor 
Joseph Electronics 
MAT Electronics 
Nippon America Inc. 
Ora Electronics 
PanSon Electronics 7,12 
Philips ECG 
Recreational Sports & Imports (RS&I) 
RMS Electronics, Inc. 
RNJ Electronics Inc. 47 
Dick Smith Electronics 
Speco Div. 
Winegard Co. 
Zenith Electronics Corp. BC 

AUDIO HEADS 

Abatron Electronics 
Arista Enterprises Inc. 
Betacolor Ltda. 
Digitron Electronics Corp. 71 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
GTE Electronics 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Northern Magnetics, Inc. 
Omnitron Electronics 
Optima Electronics 21 

Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Projector -Recorder Belt, Corp. 59 
RNJ Electronics Inc. 47 
Sony Service Co. 

BELTS/DRIVE WHEELS 

Abatron Electronics 
Betacolor Ltda. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Digitron Electronics Corp. 71 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
GTE Electronics 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
NAP Consumer Electronics Corp. 
Nippon America Inc. 
Omnitron Electronics 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Philips ECG 
Projector -Recorder Belt, Corp. 59 
RCA. Distributor & Special Products Div. 
RNJ Electronics Inc. 
Sony Service Co. 
Workman Electronic Products Inc. 

CAPACITORS 

Abatron Electronics 
All Electronics Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales D 
Betacolor Ltda. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 
Digi-Key Corp. 
Digitron Electronics Corp. 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 

ESI 24 
Fordham Radio Supply Co. 
GTE Electronics 
International Components Corp. 
Itera/Belmoor 
E.F. Johnson Co. 
Joseph Electronics 
MAT Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
NTE Electronics, Inc. 27 
Omnitron Electronics 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Plastic Capacitors Inc. 
Projector -Recorder Belt, Corp. 59 
RCA Distributor & Special Products Div. 

55 RNJ Electronics Inc. 47 
Scooter Products Ohm Electrics, Inc. 
Sintec Co. 
Dick Smith Electronics 
Sony Service Co. 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

47 CIRCUIT BREAKERS 

Abatron Electronics 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Bursma Electronic Distributing 
Digitron Electronics Corp. 71 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 

iv. ESI 24 
Fordham Radio Supply Co. 
G.C. Electronics Co. 

17 Itera/Belmoor 
62 Joseph Electronics 
71 Omnitron Electronics 

Ora Electronics 
PanSon Electronics 7,12 

43 J.C. Penney Co., Inc. 63 
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Projector -Recorder Belt, Corp. 59 
RNJ Electronics Inc. 47 
Schurter, Inc. 
Scooter Products Ohm Electrics, Inc. 
Workman Electronic Products Inc. 

CONNECTORS/TERMINALS 

Abatron Electronics 
All Electronics Corp. 
Allied Electronics 
AMP Products Corp. 
Arrow Electronics Inc. Catalog Sales Div. 
Associated Electronics/3M 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 

Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
International Components Corp. 
Itera/Belmoor 
ITT Pomona Electronics 
Jensen Tools Inc. 6(0 

E.F. Johnson Co. 
Joseph Electronics 
Keystone Electronics Corp. 
L-Com Inc. 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
MiniTool Inc. 
Mouser Electronics 
Nippon America Inc. 
Omnitron Electronics 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
PTS Corp. 23 
RMS Electronics, Inc. 
Schurter, Inc. 
Scooter Products Ohm Electrics, Inc. 
Dick Smith Electronics 
Vaco Products Div. Klein Tools, Inc. 
Workman Electronic Products Inc. 

FLYBACKS 

Abatron Electronics 
Betacolor Ltda. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Digitron Electronics Corp. 71 
Electrodynamics 
Electronics Warehouse Corp. 43 
ESI 24 
GTE Electronics 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Mitsubishi Electric Sales America Services 

Div. 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
RNJ Electronics Inc. 47 
Sony Service Co. 
Thordarson/Meissner 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

FUSES 

Abatron Electronics 
All Electronics Corp. 

Company Mailing 
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Analyze defective waveforms 
faster, more accurately, and 

more confidently - every time 
or your money back 

A DELTA MEASUREMENTS 

4 
. 

TIME6.FREO 

-fNC CRIB MODEL SCE, 

CHANNEL 

....e:xal 

CHANNEL 

with the 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. 10 times faster, 10 times more accurate, with zero 
chance of error. 
End frustrating fiddling with confusing controls. Exclusive ultra solid 
ECL balanced noise cancelling sync amplifiers, simplified controls, and 
bright blue dual trace CRT help you measure signals to 100 MHz easier 
than ever. 
Accurately and confidently measure waveforms from a tiny 5 mV 
all the way to a whopping 3,000 V without hesitation with patented 
3,000 VPP input protection - eliminates expensive "front end" repairs 
and costly equipment downtime. 

Make only one circuit connection and push one button for each 
circuit parameter test: You can instantly read out DC volts, peak -to -peak 
volts and frequency 100% automatically with digital speed and accuracy. 
It's a real troubleshooting confidence builder. 

Confidently analyze complex waveforms fast and easily. Exclusive 
Delta measurements let you intensify any waveform portion. Analyze 
glitches, interference signals, rise or fall times or voltage equivalents be- 

tween levels; direct in frequency or microseconds. 

Speed your digital logic circuit testing. Analyzing troublesome divide 
and multiply stages is quicker and error free - no time-consuming 
graticule counting or calculations. Simply connect one test lead to any test 
point, push a button, for test of your choice, for ERROR FREE results. 

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

Call Today Wats Free 1-800-843-3338 

NCOF=t 
3200 Sencore Drive 
Sioux Falls, SD 57107 
605-339-0100 In SD Only 

innovatively designed 
with your time in mind. 

Circle (20) on Reply Card 

March 1987 Electronic Servicing & Technology 33 

www.americanradiohistory.com
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Allied Electronics 
Arista Enterprises Inc. 
Arrow Electronics Inc. Catalog Sales Div. 
Betacolor Ltda. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
Itera/Belmoor 
Joseph Electronics 
MAT Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mitsubishi Electric Sales America Services 

Div. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Omnitron Electronics 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Projector -Recorder Belt, Corp. 59 
RNJ Electronics Inc. 47 
Schurter, Inc. 
Scooter Products Ohm Electrics, Inc. 
Sintec Co. 
Dick Smith Electronics 
Transleteronics 43 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

HARDWARE 

Abatron Electronics 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Electrodynamics 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
Jensen Tools Inc. 60 
E.F. Johnson Co. 
Joseph Electronics 
Keystone Electronics Corp. 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mouser Electronics 
Ora Electronics 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
RNJ Electronics Inc. 47 
Dick Smith Electronics 
Unity Electronics 

INDUCTORS 

Arrow Electronics Inc. Catalog Sales Div. 
Digitron Electronics Corp. 71 
Electronics Warehouse Corp. 43 
ESI 24 
IET Labs, Inc. 
Joseph Electronics 
J&W Electronics Inc. 
Matsushita Services Co. 26a, 53 
Milo Associates, Inc. 
Mouser Electronics MOTORS 
Ora Electronics 
PanSon Electronics 7,12 Abatron Electronics 

See Adv. Page 

J.C. Penney Co., Inc. 63 
Scooter Products Ohm Electrics, Inc. 
Dick Smith Electronics 

LAMPS/LEDs/INDICATORS 

Abatron Electronics 
All Electronics Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 
ESI 
Fordham Radio Supply Co. 
Hewlett-Packard Co. 
Industrial Devices, Inc. 
Joseph Electronics 
MAT Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
NTE Electronics, Inc. 27 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Projector -Recorder Belt, Corp. 59 
RCA Distributor & Special Products Div. 
RNJ Electronics Inc. 47 
Schurter, Inc. 
Scooter Products Ohm Electrics, Inc. 
Sintec Co. 
Dick Smith Electronics 
Transleteronics 43 
Workman Electronic Products Inc. 

MAGNETRONS 

Consolidated Electronics, Inc. 17 
ESI 24 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Transleteronics 43 
Unity Electronics 

MODULES 

Bursma Electronic Distributing 
Datel, A Div. of General Electric Co. 
Digitron Electronics Corp. 71 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
GTE Electronics 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Omnitron Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
PTS Corp. 23 
RCA Distributor & Special Products Div. 
Scooter Products Ohm Electrics, Inc. 
Zenith Electronics Corp. BC 

See Adv. Page 

All Electronics Corp. 
Allied Electronics 
Consolidated Electronics, Inc. 17 
Digitron Electronics Corp. 71 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
GTE Electronics 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 

43 Projector -Recorder Belt, Corp. 59 
24 Recreational Sports & Imports (RS&I) 

Sony Service Co. 
The Superior Electric Co. 

PHONO CARTRIDGES/STYLI 

Abatron Electronics 
Arista Enterprises Inc. 
Audio-Technica U.S., Inc. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Digitron Electronics Corp. 71 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24. 
Fordham Radio Supply Co. 
GTE Electronics 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Mitsubishi Electric Sales America Services 

Div. 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Projector -Recorder Belt, Corp. 59 
RNJ Electronics Inc. 47 
Sony Service Co. 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

PICTURE TUBES/CRTs 

Allied Electronics 
Bursma Electronic Distributing 
Clinton Electronics Corp. 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
Mitsubishi Electric Sales America Services 

Div. 
NAP Consumer Electronics Corp. 55 
Omnitron Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Precision Picture Tubes 
RCA Distributor & Special Products Div. 
Sony Service Co. 
Transleteronics 43 
Xcel Corp. Digitran Div. 
Zenith Electronics Corp. BC 

POTENTIOMETERS 

Abatron Electronics 
All Electronics Corp. 

34 Electronic Servicing & Technology March 1987 Company Mailing Addresses begin on page 40 

www.americanradiohistory.com



See Adv. Page 

Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Projector -Recorder Belt, Corp. 59 
Scooter Products Ohm Electrics, Inc. 
Sintec Co. 
Dick Smith Electronics 

RECTIFIERS 

Abatron Electronics 
All Electronics Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 

Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
International Components Corp. 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
NTE Electronics, Inc. 27 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Philips ECG 
Scooter Products Ohm Electrics, Inc. 
Sintec Co. 
Dick Smith Electronics 
Zenith Electronics Corp. BC 

RELAYS 

All Electronics Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Philips ECG 
Scooter Products Ohm Electrics, Inc. 
Dick Smith Electronics 
Workman Electronic Products Inc. 

Company Mailing 
Addresses begin on page 40 

Now test and restore every CRT on the 
market ... without ever buying 

another adaptor socket or coming up 
embarrassingly short in front of your 

customer ... or your money back 

with the new improved CR70 "BEAM BUILDER"TM 
Universal CRT Tester and Restorer 

Patented $995 

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

way to test or restore it? 

Lost valuable 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 and locked in the profitable CRT sale later? 

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

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

If any of these things have happened to you, CALL TODAY, WATS FREE, 
1-800-843-3338, for a FREE 15 day Self Demo. 

"BEAM BUILDER" is a trademark of Sencore, Inc. 

Call Today Wats Free 1-800-843-3338 SNCOR 
3200 Sencore Drive 
Sioux Falls, SD 57107 
605-339-0100 In SD Only 

innovatively designed 
with your time in mind. 
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RESISTORS 

Abatron Electronics 
All Electronics Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Betacolor Ltda. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
International Components Corp. 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
NTE Electronics, Inc. 27 
Omnitron Electronics 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Philips ECG 
Projector -Recorder Belt, Corp. 59 
RCA Distributor & Special Products Div. 
Scooter Products Ohm Electrics, Inc. 
Sintec Co. 
Dick Smith Electronics 
Sony Service Co. 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

SEMICONDUCTORS, DIODES 

Abatron Electronics 
All Electronics Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Betacolor Ltda. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
International Components Corp. 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mitsubishi Electric Sales America Services 

Div. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
NTE Electronics, Inc. 27 
Omnitron Electronics 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Philips ECG 
Projector -Recorder Belt, Corp. 59 
RCA Distributor & Special Products Div. 
RNJ Electronics Inc. 47 
Scooter Products Ohm Electrics, Inc. 
Dick Smith Electronics 
Sony Service Co. 
Transleteronics 43 
Unity Electronics 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

See Adv. Page 

SEMICONDUCTORS, ICs 

Abatron Electronics 
All Electronics Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Betacolor Ltda. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Datei, A Div. of General Electric Co. 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Displaytek Corp. 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
GTE Electronics 
Itéra/Belmoor 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mitsubishi Electric Sales America Services 

Div. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
NCM Electronics 44 
Nippon America Inc. 
NTE Electronics, Inc. 27 
Omnitron Electronics 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Philips ECG 
Projector -Recorder Belt, Corp. 59 
RCA Distributor & Special Products Div. 
RNJ Electronics Inc. 47 
Scooter Products Ohm Electrics, Inc. 
Sintec Co. 
Dick Smith Electronics 
Sony Service Co. 
Transleteronics 43 
Unity Electronics 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

SEMICONDUCTORS, 
SCRs/TRIACS 

Abatron Electronics 
All Electronics Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Betacolor Ltda. 
Bursma Electronic Distributing 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
NTE Electronics, Inc. 27 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Philips ECG 
Projector -Recorder Belt, Corp. 59 
RCA Distributor & Special Products Div. 
RNJ Electronics Inc. 47 
Scooter Products Ohm Electrics, Inc. 
Dick Smith Electronics 
Sony Service Co. 
Transleteronics 

See Adv. Page 

Unity Electronics 
Zenith Electronics Corp. BC 

SEMICONDUCTORS, 
TRANSISTORS 

Abatron Electronics 
All Electronics Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Betacolor Ltda. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mitsubishi Electric Sales America Services 

Div. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
NTE Electronics, Inc. 27 
Omnitron Electronics 
Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Philips ECG 
Projector -Recorder Belt, Corp. 59 
RCA Distributor & Special Products Div. 
RNJ Electronics Inc. 47 
Scooter Products Ohm Electrics, Inc. 
Dick Smith Electronics 
Sony Service Co. 
Transleteronics 43 
Unity Electronics 
Zenith Electronics Corp. BC 

SOCKETS 

Abatron Electronics 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Betacolor Ltda. 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
E.F. Johnson Co. 
Joseph Electronics 
Keystone Electronics Corp. 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
NTE Electronics, Inc. 27 
Ora Electronics 
PanSon Electronics 7,12 
Projector -Recorder Belt, Corp. 59 
Scooter Products Ohm Electrics, Inc. 
Sintec Co. 
Dick Smith Electronics 
Sony Service Co. 
Unity Electronics 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

SPEAKERS 

43 Abatron Electronics 
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See Adv. Page 

Allied Electronics 
Arista Enterprises Inc. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
International Components Corp. 
Itera/Belmoor 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mitsubishi Electric Sales America Services 

Div. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Projector -Recorder Belt, Corp. 59 
Quam-Nichols Co. 
RNJ Electronics Inc. 47 
Scooter Products Ohm Electrics, Inc. 
Dick Smith Electronics 
Sony Service Co. 
Sparkomatic Corp. 
Speco Div. 
Workman Electronic Products Inc. 
Zenith Electronics Corp. BC 

SWITCHES 

Abatron Electronics 
All Electronics Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
G.C. Electronics Co. 
Hewlett-Packard Co. 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mouser Electronics 
Nippon America Inc. 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Projector -Recorder Belt, Corp. 59 
Schurter, Inc. 
Scooter Products Ohm Electrics, Inc. 
Dick Smith Electronics 
Sony Service Co. 
Workman Electronic Products Inc. 
Xcel Corp. Digitran Div. 

TRANSFORMERS 

All Electronics Corp. 
Allied Electronics 
Arrow Electronics Inc. Catalog Sales Div. 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Digitron Electronics Corp. 71 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
EST 24 

Company Mailing 
Addresses begin on page 40 

Walk "tough dog" troubles out of 
any TV & VCR in half the 

time ... or your money back 

with the exclusive, patented, 
VA62 Universal Video Analyzer ...$3,295 

Would you like to? 
Reduce analyzing time: Isolate any problem to one stage in any TV or 
VCR in minutes, without breaking a circuit connection, using the tried 
and proven signal substitution method of troubleshooting? 

Cut costly callbacks and increase customer referrals by completely 
performance testing TVs & VCRs before they leave your shop? Own the 
only analyzer that equips you to check all standard and cable channels 
with digital accuracy? Check complete, RF, IF, video and chroma response 
of any chassis in minutes without taking the back off the receiver or 
removing chassis plus set traps dynamically right on CRT too? Simplify 
alignment with exclusive multiburst pattern? 
Reduce costly inventory from stocking yokes, flybacks, and other 
coils and transformers, for substitution only, with the patented Ring- 
ing Test. Run dynamic proof positive test on any yoke, flyback, and inte- 
grated high voltage transformer ... in- or out -of -circuit? 

Protect your future by servicing VCRs for your customers before they 
go to your competition? Walk out "tough dog" troubles in any VCR chromi- 
nance or luminance circuit - stage -by -stage - to isolate problems in 
minutes? Have 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 this one universally 
recommended analyzer? 

To prove it to yourself, CALL TODAY, WATS FREE, 1-800-843-3338, for 
a FREE Self Demo ... or learn how the VA62 works first by calling for 
your free simplified operation and application instruction guide, worth 
$10.00. 

Call Today Wats Free 1-800-843-3338 

SENCORE 
3200 Sencore Drive 
Sioux Falls, SD 57107 
605-339-0100 In SD Only 

innovatively designed 
with your time in mind. 
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REPLACEMENT PARTS/COMPONENTS DIRECTORY 

See Adv. Page 

Fordham Radio Supply Co. 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Milo Associates, Inc. 
Mouser Electronics 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Plastic Capacitors Inc. 
RNJ Electronics Inc. 47 
Scooter Products Ohm Electrics, Inc. 
Sintec Co. 
Dick Smith Electronics 
Sony Service Co. 
The Superior Electric Co. 
Thordarson/Meissner 
Workman Electronic Products Inc. 

VACUUM TUBES 

Abatron Electronics 
Allied Electronics 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Electrodynamics 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
GTE Electronics 
International Components Corp. 
Itera/Belmoor 

See Adv. Page 

Joseph Electronics 
MCM Electronics 67 
Milo Associates, Inc. 
PanSon Electronics 7,12 
Philips ECG 
RCA Distributor & Special Products Div. 
RNJ Electronics Inc. 47 
Sony Service Co. 
Transleteronics 43 
Unity Electronics 
Zenith Electronics Corp. BC 

VIDEO HEADS 

Abatron Electronics 
Allied Electronics 
Betacolor Ltda. 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Digitron Electronics Corp. 71 
Electrodynamics 
Electronic Parts Supply 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
GTE Electronics 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Mitsubishi Electric Sales America Services 

Div. 
NAP Consumer Electronics Corp. 55 
Nippon America Inc. 
Nippon Shokuhin Sangyo 
Omnitron Electronics 

See Adv. Page 

Optima Electronics 21 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
Philips ECG 
Projector -Recorder Belt, Corp. 59 
RCA Distributor & Special Products Div. 
RNJ Electronics Inc. 47 

v iueu ivnuwesi., inc. 
Zenith Electronics Corp. BC 

YOKES 

Abatron Electronics 
Allied Electronics 
Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Electronics Warehouse Corp. 43 
ESI 24 
Fordham Radio Supply Co. 
GTE Electronics 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
NAP Consumer Electronics Corp. 55 
Omnitron Electronics 
Ora Electronics 
PanSon Electronics 7,12 
J.C. Penney Co., Inc. 63 
RNJ Electronics Inc. 47 
Scooter Products Ohm Electrics, Inc. 
Sony Service Co. 
Thordarson/Meissner 
Zenith Electronics Corp. BC 

irol"Wrillii""1111111111M 
1113 MOM 

DISC DRIVE/HEAD 
REFURBISHMENT 

Computer Doctors/Information Technology 
Horizon Marketing 
JR Magnetic Sciences 
Northern Magnetics, Inc. 

PC BOARD REPAIR/REWORK 

Automated Production Equipment 9 
Circuit Repair Corp. 
Computer Doctors/Information Technology 
Electronic Parts Supply 
EM Corp. 
Horizon Marketing 
NAP Consumer Electronics Corp. 55 
R H Research, Inc. 
Roan Instrument 
Weber Electronics 
Workman Electronic Products Inc. 

RENTAL/LEASING EQUIPMENT 

Accutest Instruments 46 
Advanced Test Equipment Rentals 
Arium Corp. 

BBC-Metrawatt/Goerz 
Brian Instruments, Inc. 
Computer Doctors/Information Technology 
Electro Rent Corp. 
ESI 24 
Genstar Rental Electronics Inc. 
The Instrument Mart, Inc. 
Rag Electronics Inc. 
Sencore Inc. 31,33, 

35,37 
Tucker Electronics Co. 
United States Instrument Rentals 49 
Video Midwest, Inc. 
Wandel & Goltermann, Inc. 

TEST EQUIPMENT 
REPAIR/CALIBRATION 

Accutest Instruments 46 
Advanced Test Equipment Rentals 
B&K Precision Dynascan Corp 26c 
Brian Instruments, Inc. 
Computer Doctors/Information Technology 
Dunegan Div. Physical Acoustics Corp. 
E.I.L. Instruments, Inc. 
Electro Rent Corp. 
Electro -Tech Systems, Inc. 
EM Corp. 

EMCO Electronics 
John Fluke Mfg. Co. Inc. 29 
The Instrument Mart, Inc. 
Kikusui International Corp. 
Marconi Instruments 
Mercer Electronics 
Network Technologies, Inc. 64 
North American Soar Corp. 
Rag Electronics Inc. 
Simpson Electric Co. 45 
Static Control Services, Inc. 
Sycon Electronics 
Teksery 
Tektronix, Inc. IBC 
Tucker Electronics Co. 
United States Instrument Rentals 49 
Wandel & Goltermann, Inc. 

TUNER/MODULE REPAIR 

Electronic Parts Supply 
Electronics Warehouse Corp. 43 
NAP Consumer Electronics Corp. 55 
PTS Corp. 23 
Tuner Service Co. of Rochester 
UTR Electronics 48 
Weber Electronics 
Workman Electronic Products Inc. 
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See Adv. Page 

BOOKS/MANUALS 

Allied Electronics 
Betacolor Ltda. 
Black Box Corp. 
Bursma Electronic Distributing 
Computer Doctors/Information Technology 
Consolidated Electronics, Inc. 17 
Digi-Key Corp. 62 
Echosphere Corp. 
Electronics Warehouse Corp. 43 
GTE Electronics 
Heath Co. 
Hi -Tech Training Co., Inc. 
Horizon Marketing 
Integrated Computer Systems 
ISCET 64 
W.S. Jenks & Son 48 
Joseph Electronics 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Microwave Filter Co., Inc. 
Milo Associates, Inc. 
Mitsubishi Electric Sales America Services 

Div. 
NASD, A Div. of NARDA 
NESDA 
OmniLogic, Inc. 
Omnitron Electronics 
Prentice -Hall 
Projector -Recorder Belt, Corp. 59 
Rapid Systems 
RCA Consumer Electronics 
Howard W. Sams & Co. 15 
Sintec Co. 
Dick Smith Electronics 
Sony Service Co. 
Spanta, Inc. 
Sperry Tech Inc. 74 
Static Prevention Inc. 
TAB Books Inc. 
Tektronix, Inc. IBC 
VideoLog Communications 

EDUCATIONAL/TRAINING 
SEMINARS 

Betacolor Ltda. 
Computer Doctors/Information Technology 
Echosphere Corp. 
Electronics Technicians Assn. Int'l. 43 
Electronics Warehouse Corp. 43 
John Fluke Mfg. Co. Inc. 29 
GTE Electronics 
Hi -Tech Training Co., Inc. 
Integrated Computer Systems 
ISCET 64 
W.S. Jenks & Son 48 
Matsushita Services Co. 26a, 53 
Microwave Filter Co., Inc. 
NAP Consumer Electronics Corp. 55 
NASD, A Div. of NARDA 57 
NESDA 52,54 
OmniLogic, Inc. 
Omnitron Electronics 
Rapid Systems 
Recreational Sports & Imports (RS&I) 
Sencore Inc. 31,33, 

35,37 
Sony Service Co. 
Static Control Services, Inc. 

Company Mailing 
Addresses begin on page 40 

See Adv. Page 

Static Inc. A Sealed Air Co. 
Static Prevention Inc. 
Tektronix, Inc. IBC 
Wescorp Antistatic Products 

SCHOOLS: 
CORRESPONDENCE/ RESIDENT 

Betacolor Ltda. 
California University For Advanced 

Studies 
Cleveland Institute of Electronics 60 
Cook's Institute of Electronics Engineering 
Electronics Warehouse Corp. 43 
Grantham College of Engineering 
GTE Electronics 
NAP Consumer Electronics Corp. 55 
NASD, A Div. of NARDA 57 
National Technical Schools Independence 

Training Group 
NRI School of Electronics 19 
Underwater Vehicle Training Center 

54 SERVICE 
52,54 LITERATURE/SCHEMATICS 

Betacolor Ltda. 

See Adv. Page 

Bursma Electronic Distributing 
Consolidated Electronics, Inc. 17 
Diehl Industries 
Electronics Warehouse Corp. 
GTE Electronics 
Horizon Marketing 
HSC Service Co. Div. of Hitachi 

Sales Corp. of America 25 
Matsushita Services Co. 26a, 53 
MCM Electronics 67 
Microwave Filter Co., Inc. 
Milo Associates, Inc. 
Mitsubishi Electric Sales America Services 

Div. 
NAP Consumer Electronics Corp. 55 
O.K. Industries Inc. 65 
Projector -Recorder Belt, Corp. 59 
RCA Consumer Electronics 
Howard W. Sams & Co. 15 
Sony Service Co. 
Spanta, Inc. 
Sutton Designs, Inc. Computer Security 

Div. 
TAB Books Inc. 
Tektronix, Inc. IBC 
Triplett Corp. 

Acu-Min® 
Precision Miniature 
Tools for Industry 

C Slotted Screwdrivers 

O Cross Recess Drivers 

O English Hex Drivers 

O Metric Hex Drivers 

Open End Wrenches 

O Socket/Nut Drivers 

O Spline Drivers 

A Tweezers 

Precision 
Miniature Tools 
For Electronics Professionals Worldwide 

An all new line-up of high quality 04LIS 
Precision Measuring Tools, including 

micrometers, calipers, dial indicators, scribers and more. 

1-800-223-9036 
Sales & Customer Service 
401-885-0911 
ii Rhode Island and Alaska 

Over 400 Precision Products 
in our NEW Catalog. 

Call now for your copy. 

Moody Tools, Inc. 
42-60 Crompton Avenue 

East Greenwich, RI 02818 
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Abatron Electronics 
971 Ball Ave. 
Union, NJ 07083 
201-687-4215 
800-222-8782 

ACCO International Inc. 
770 S. Acco Plaza 
Wheeling, IL 60090 
312-541-9500 
800-ACCO-INC 

Accutest Instruments 
P.O. Box 130 
Clarksburg, NJ 08510 
609-259-0460 
800-524-0747 

ACL, Inc. 
1960 E. Devon Ave. 
Elk Grove Village, IL 60007 
312-981-9212 
800 -STATIC -O 

Advance Unit of Zero Corp. 
6900 Beck Ave. 
North Hollywood, CA 91605 
818-764-2738 

Advanced Test Equipment Rentals 
2633 Ariane Drive 
San Diego, CA 92117 
619-483-2832 

AEMC Corp. 
99 Chauncy St. 
Boston, MA 02111 
617-451-0227 
800-343-1391 

All Electronics Corp. 
905 S. Vermont Ave. 
Los Angeles, CA 90006 
213-380-8000 
800-826-5432 

Allied Electronics 
P.O. Box 1544 
Fort Worth, TX 76101 
817-336-5401 
800-433-5700 

American Reliance Inc. 
9241 E. Valley Blvd. 
Rosemead, CA 91770 
818-287-8400 
800-654-9838 

American Static Systems Co. (ASSCO) 
7313 Ethel Ave. 
North Hollywood, CA 91605 
818-764-3800 

AMP Products Corp. 
P.O. Box 1776 
Southeastern, PA 19399 
215-647-1000 

Amprobe Instrument 
630 Merrick Road 
Lynbrook, NY 11563 
516-593-5600 

The Antenna Specialists Co. 
12435 Euclid Ave. 
Cleveland, OH 44106 
216-791-7878 

Applied Data Communications 
14272 Chambers Road 
Tustin, CA 92680 
714-731-9000 
800-221-5486 

Applied Memory Technology 
2822 Walnut Ave., Unit E 
Tustin, CA 92680 
714-838-1860 

Arista Enterprises Inc. 
125 Commerce Drive 
Hauppauge, NY 11788 
516-435-0200 
800-645-5762 

Arium Corp. 
1931 Wright Circle 
Anaheim, CA 92806-6052 
714-978-9531 
800-862-7486 

Arrow Electronics Inc. 
Catalog Sales Div. 
1860 Smithtown Ave. 
Ronkonkoma, NY 11779 
516-467-1000 
800-932-7769 

Associated Electronics/3M 
9325 Progress Parkway 
Mentor, OH 44060 
216-354-2101 
800-321-9668 

Astec Co. 
P.O. Box 1965 
South Hackensack, NJ 07606 
201-343-0013 

Audio-Technica U.S., Inc. 
1221 Commerce Drive 
Stow, OH 44224 
216-686-2600 

Automated Production Equipment 
142 Peconic Ave. 
Medford, NY 11763 
516-654-1197 

AVA Instrumentation, Inc. 
8010 Highway 9 
Ben Lomond, CA 95005 
408-336-2281 

B 

Ballantine Labs, Inc. 
P.O. Box 97 
Boonton, NJ 07005 
201-335-0900 

Batter Specialties 
1940 Freeman Ave. 
Long Beach, CA 90804 
213-437-1809 
800-854-5759 

BBC-Metrawatt/Goerz 
2150 W. Sixth Ave. 
Broomfield, CO 80020 
303-469-5231 
800-821-6327 

Beckman Industrial Corp. 
630 Puente St. 
Brea, CA 92621 
714-671-4800 

Becktron 
P.O. Box 528 
Riverton, WY 82501 
307-856-0771 
800-592-4141 

Behlman Engineering 
1142 Mark Ave. 
Carpinteria, CA 93013 
805-684-8311 

Betacolor Ltd. 
Carrera 9, No. 19-59 Ofc. 208 
P.O. Box 023676 
Bogota 1, Colombia S.A. 
571-282-5249 
FAX 571-286-5259 

Biddle Instruments 
510 Township Line Road 
Blue Bell, PA 19422 
215-646-9200 

B&K Precision Dynascan Corp. 
6460 W. Cortland St. 
Chicago, IL 60635 
312-889-9087 

Black Box Corp. 
P.O. Box 12800 
Pittsburgh, PA 15241 
412-746-5500 

The Boardworks 
1077 E. Edna Place 
Covina, CA 91724 
818-967-3681 

Brian Instruments, Inc. 
626 S. State College Blvd. 
Fullerton, CA 92631 
714-992-5540 

Bursma Electronic Distributing 
1030 Scribner N.W. 
Grand Rapids, MI 49504 
616-459-4325 

C 

Cabletest Products Co. 
P.O. Box 26 
Melrose, MA 02176 
617-665-2932 
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Caig Labs, Inc. 
P.O. Box J 
Escondido, CA 92025 
619-743-7143 

California University 
For Advanced Studies 
331 Keller St. 
Petaluma, CA 94952 
707-762-9200 

Channel Master 
P.O. Box 1416 
Smithfield, NC 27577 
919-934-9711 

Charleswater Products, Inc. 
93 Border St. 
West Newton, MA 02165 
617-964-8370 

Chemtronics, Inc. 
681 Old Willets Path 
Hauppauge, NY 11788 
516-582-3322 
800-645-5244 

Circuit Repair Corp. 
200 Corporate Place, Suite 3 
Peabody, MA 01960 
617-535-3001 

Cleveland Institute of Electronics 
1776 Fast 17th St. 
Cleveland, OH 44114 
216-781-9400 
800-321-2155 

Clinton Electronics Corp. 
6701 Clinton Road 
Rockford, IL 61111 
815-633-1444 

Colonial Glove & Garment Inc. 
1800 Ocean Ave. 
Ronkonkoma, NY 11779 
516-588-6900 

Computer Doctors/Information 
Technology 

4810 Calvert Road 
College Park, MD 20740 
301-779-5110 

Computer Service Technology, Inc. 
717 Lingco Drive, Suite 203 
Richardson, TX 75081 
214-783-9215 

Conifer Corp. 
P.O. Box 1025 
Burlington, IA 52601 
319-752-3607 

Consolidated Electronics, Inc. 
705 Watervliet Ave. 
Dayton, OH 45420-2599 
513-252-5662 
800-543-3568 

Contact East, Inc. 
P.O. Box 786 
North Andover, MA 01845 
617-682-2000 
800-225-5370 

Controlled Power Co. 
1955 Stephenson Highway 
Troy, MI 48083 
313-528-3700 
800-521-4792 

Convex Corp. 
P.O. Box 17225, Dulles Int'l. Airport 
Washington, DC 20041 
703-661-8900 

Cook's Institute of Electronics 
Engineering 

P.O. Box 20345 
Jackson, MS 39209 
601-371-1351 

The Cooper Group 
P.O. Box 30100 
Raleigh, NC 27622 
919-781-7200 

CRC Chemicals 
885 Louis Drive 
Warminster, PA 18974 
215-674-4300 

Creative Electronics 
1417 N. Selfridge 
Clawson, MI 48017 
313-435-8916 

C&S Sales 
8744 W. North Terrace 
Niles, IL 60648 
312-459-9040 
800-292-7711 

CSTS Inc. 
1140 S. Raymond, Unit C 
Fullerton, CA 92631 
714-526-1091 

D 

Dair Computer Systems 
3440 Kenneth Drive 
Palo AIto, CA 94303 
415-494-7081 

Dandy Mfg. Co. 
2323 Gibson St. 
Muskogee, OK 74403 
918-682-4286 
800-331-9658 

Datacom Northwest, Inc. 
3303 112th St. S.W. 
Everett, WA 98204 
206-355-0590 

Datatran Corp. 
255 Yuma St. 
Denver, CO 80223 
303-778-0870 

Datel, A Div. of General Electric Co. 
11 Cabot Blvd. 
Mansfield, MA 02048 
617-339-9341 

Davle Tech Inc. 
2-05 Banta Place 
Fair Lawn, NJ 07410 
201-796-1720 

Delta Electronics, Inc. 
5730 General Washington Drive 
Alexandria, VA 22312 
703-354-3350 

Deluxe Electronics 
1432 Heim Way 
Orange, CA 92665 
714-998-6866 LESTI 

Buy 
DIRECT 

and 
SAVE! 

Global $199 
2002 
Function Generator 

0.2 Hz to 2 MHz 
Symmetry control 
30 dB attenuator 

You'd expect to pay $300 or more 
for a function generator with the 
2002's capabilities and perfor- 
mance features. But for a limited 
time we're offering this special 
price-$26 off our already low 
catalog price of $225-to 
introduce you to the incredible 
bargains you'll find in solderless 
breadboarding products, logic 
analysis equipment and test and 
measurement instruments in our 
new Global Direct Catalog. 

Call TOLL -FREE 

1-800-345-6251 
(1-800-445-6250 in Connecticut) 

To order your 2002 at this 
special price simply call our toll - 
free order line, mention this ad 
and have your Visa or MasterCard 
ready. Or send your check with 
the coupon below. 

There's a lot in our new catalog 
that will interest you. Send in the 
coupon below and we'll put you on 
our mailing list. 

FREE 
Catalog 

-4 - 
Enclosed is my check for 
the 2002. 
(CT and CA residents include state sales tax.) 

Please send your new 
Global Direct Catalog. 

Name 

Company 

Address 

City State Zip 

e Global Specialties 
Mail Order Division 
P.O. Box 1405 
New Haven, CT 06505 

Product Directory begins on page 14 
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COMPANY MAILING ADDRESSES 

Diehl Industries 
6661 Canyon Drive, Suite E 
Amarillo, TX 79110 
806-353-5691 

Digi-Key Corp. 
701 Brooks Ave. S. 
Thief River Falls, MN 56701 
218-681-6674 
800-346-4539 

Digitron Electronics Corp. 
110 Hillside Ave. 
Springfield, NJ 07081 
201-379-9016 
800-526-4928 

Displaytek Corp. 
P.O. Box 737 
Addison, TX 75001 
214-239-9193 

Diversified Case 
34 Main St. 
Whitesboro, NY 13492 
315-736-3028 
800-553-2411 

Dow Chemical USA 
2020 Willard H. Dow Center 
Midland, MI 48674 
517-636-1000 
800-258-CHEM 

Dunegan Div. 
Physical Acoustics Corp. 
19-B Thomas 
Irvine, CA 92718 
714-380-1544 
800-523-0599 

E 

Eagletone Div. 
Siber Hegner North America, Inc. 
5 Landmark Square 
Stamford, CT 06901 
203-967-4441 
800-221-5749 

Echosphere Corp. 
2500 S. Raritan St. 
Englewood, CO 80110 
303-934-4484 

Edsyn Inc. 
15958 Arminta St. 
Van Nuys, CA 91406 
818-989-2324 

E.I.L. Instruments, Inc. 
10 Loveton Circle 
Sparks, MD 21152 
301-771-4800 

Electrodynamics 
898 Route 106 
East Norwich, NY 11732 
516-922-4380 
800-426-6423 

Electro -Metrics 
100 Church St. 
Amsterdam, NY 12010 
518-843-2600 

Electro Rent Corp. 
4209 Vanowen Place 
Burbank, CA 91505 
818-843-1221 
800-423-2337 

Electro -Tech Systems, Inc. 
115 E. Glenside Ave. 
Glenside, PA 19038 
215-887-2196 

Electronic Design Specialists, Inc. 
951 S.W. 82nd Ave. 
North Lauderdale, FL 33068 
305-726-7416 
800-544-4150 

Electronic Parts Supply 
741 East 14th St. 
Oakland, CA 94606 
415-839-2267 
800-227-0104 

Electronic Protection Devices 
35 Dunham Road 
Billerica, MA 01821 
617-663-0017 
800-343-1813 

Product Directory begins on page 14 

r 
Tyco '{ will help 
you put the lid on those 
aggravating power 
problems that cause 
98% of all micro- 
processor based 
equipment 
malfunctions. 
Two of the largest third party 
Maintenance Groups, in field studies, 
have proven that, with the use of 

TYCORI AC POWER 
LINE FILTERS, 
service calls decreased by 70% 
with virtually no board repairs necessary. 

\ 
- 

fett Your 
estment 

Decrease your equipment's 
downtime, increase 

operator efficiency and 
morale, reduce large 

spare parts inventory, 
eliminate costly 

reboots and the need 
for dedicated -lines. 
TYCOR' EIFCIRONIC 
PRODUCT'S LTD. 

6107 - 6th Street S.E., Calgary, Alberta. 
Canada T2H 119 
(403) 259.3200 Toll Free 1-800-661-9263 

'We didn't invent Clean Power, 
We Merely Perfected It." 

J 
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Electronic Specialists, Inc. 
P.O. Box 389 
Natick, MA 01760 
617-655-1532 
800-225-4876 

Electronics Technicians Assn. Int'1. 
604 N. Jackson 
Greencastle, IN 46135 
317-653-5541 

Electronics Warehouse Corp. 
1910 Coney Island Ave. 
Brooklyn, NY 11230 
718-375-2700 
800-221-0424 

Elenco Electronics, Inc. 
616 S. Wheeling Road 
Wheeling, IL 60090 
312-541-3800 

Elgar Corp. 
9250 Brown Deer Road 
San Diego, CA 92121 
619-450-0085 
800-854-2213 

C.H. Ellis Co., Inc. 
P.O. Box 1005 
Indianapolis, IN 46206 
317-636-3351 

Elvo Electronics Corp. 
140 Kisco Ave. 
Mount Kisco, NY 10549 
914-241-1008 

Product Directory begins on page 14 

EM Corp. 
6433 Havelock Ave. 
Lincoln, NE 68507 
402-467-3541 

EMCO Electronics 
104 S. Central Ave. 
Valley Stream, NY 11580 
516-825-7302 

Emulation Technology Inc. 
422 Ives Terrace 
Sunnyvale, CA 94087 
415-960-0652 

EPE Technology 
P.O. Box 5238 
Manchester, NH 03108 
603-669-9181 

ESI 
3820 14th Ave. 
Brooklyn, NY 11218 
718-436-9700 
800-645-4720 

ESICO, Inc. 
P.O. Box 247 
Deep River, CT 06417 
203-526-5361 

Esterline Angus Instrument Corp. 
P.O. Box 24000 
Indianapolis, IN 46224 
317-244-7611 

Everett/Charles Contact Products 
700 E. Harrison Ave. 
Pomona, CA 91767 
714-625-5551 
800-848-7161 

E -Z Hook 
225 N. Second Ave. 
Arcadia, CA 91006 
818-446-6175 

F 

Falcon Safety Products Inc. 
1065 Bristol Rd. 
Mountainside, NJ 07092 
201-233-5000 

John Fluke Mf g. Co. Inc. 
P.O. Box C-9090 
Everett, WA 98206 
206-347-6100 
800-426-0361 

Fordham Radio Supply Co. 
260 Motor Parkway 
Hauppauge, NY 11788 
516-435-8080 
800-645-9518 

Frederick Engineering 
54 Cessna Court 
Gaithersburg, MD 20879 
301-926-6772 

TUBES 
and IC's 
FAST DELIVERY 

LOWEST PRICES 
call Toll Free (800) 221-5802 

ept nventory InEustrial & 'eceiving Tubes 

3-500Z....S95.00 813 $45.00 
572-B 75.00 6LF6 8 26 
811-A 15.00 6JS6C 746 
6146-B 8 75 6CA7 6 91 
8950 12.75 6MJ6 8 38 
4CX250-B . . 85.00 8417 8 38 
SG613 10.50 120LF6 8 26 

CHEMTRONICS CHEMICALS 

TUN -O -WASH -24 oz. $2.42 

TUN -0 -POWER $2.47 

TUNER-RENU-16 oz... 12,65..6 oz. 11.35 

FREEZE IT $1.89 

Major Manufacturers Factory Boxed and Full line of 

Sylvania ECG Replacement Semiconductors 

RCA MANIA 
r , E' If 

TRANSLETERONIC 

.--. 

Box rt. 1365 39th Street, Brooklyn, NY 11218 

Tel. 718-633-2800/Watts Line 800-221-5802 

FAX # (718) 633.4375 

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 / \\ 
TA E 

"V UV 

604 N. Jackson St. 
Greencastle, IN 46135 

i 

ELECTRONIC WAREHOUSE CORP. 

Over 20,000 Electronic Items in stock 
TOLL-FREE "800" Phones 
24 hour hot line automatic order taker 
Same day order processing & shipping 
VISA & MASTER CARD accepted 

SANYO 
ORIGINAL FLYBACKS 

60108 $8.95 
48500 8.95 
48600 8.95 
F0241 11.75 
F1123 11.50 
F0192A 13.75 
F0239 14.95 
F0260 14.50 

SANYO ORIGINAL 
FOCUS DIVIDERS 

Z0063 $9.95 
ZOOM 10.95 
Z0040 10.95 

HORIZONTAL OUTPUT 
TRANSISTORS 

2SC11726 $1.49 
Fully 2SC1308K 1.99 

Guaranteed 250869 1.99 

EARN BIG MONEY 
REPAIR GAMES & COMPUTERS 

EWC is the largest stocking distributor of ATARI, 
COLECO, INTELLIVISION & COMMODORE parts. 
service information & supplies. Call or write for com- 
plete details and a copy of our latest catalog. 

ELECTRONICS 

\A/ 

TOLL FREE 

(800) 221-0424 

COPP 

AREIIO SE (718) 375-2700 
New York State 

dealers call collect 

1910 CONEY ISLAND AVENUE 
BROOKLYN, NEW YORK 11230 
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COMPANY MAILING ADDRESSES 

G 

G.C. Electronics Co. 
1801 Morgan St. 
Rockford, IL 61102 
815-968-9661 

Gemini Inc. 
103 Mensing Way 
Cannon Falls, MN 55009 
507-263-3957 

Geneva Group of Companies Inc. 
7255 Flying Cloud Drive 
Eden Prairie, MN 55344 
612-829-1724 
800-328-6795 

GenRad, Inc. 
300 Baker Ave. 
Concord, MA 01742 
617-369-4400 
800 -4 -GENRAD 

Genstar Rental Electronics Inc. 
6307 DeSoto Ave., Suite J 
Woodland Hills, CA 91367 
818-887-4000 
800-227-8409 

Global Specialties 
Mail Order Div. 
P.O. Box 1405 
New Haven, CT 06505 
203-624-3103 
800-345-6251 

Golden Star Inc. 
Stat-Trol Div. 
400 E. Tenth Ave. 
North Kansas City, MO 64116 
816-842-0233 
800-821-2792 

Gould Inc. 
Recording Systems Div. 
3631 Perkins Ave. 
Cleveland, OH 44114 
216-361-3315 

The Granite Corp. 
24200 Burbank Blvd. 
Woodland Hills, CA 91367 
818-887-5533 

Grantham College of Engineering 
10570 Humbolt St. 
Los Alamitos, CA 90720 
213-493-4421 

Great Union, Inc. 
13321 Alondra Blvd., Suite G 
Santa Fe Springs, CA 90670 
213-802-1008 
800-223-2295 

Greenbrier Electronics Div. 
Temco Instruments, Inc. 
P.O. Box 847 
Lewisburg, WV 24901 
304-647-5102 

GTE Electronics 
2700 Middle Country Road 
Centereach, NY 11720 
516-585-8111 
800-874-1765 

H 

Hall-ComSec, Inc. 
901 Sandy Cove 
Fort Collins, CO 80525 
303-223-8039 

Hameg, Inc. 
88-90 Harbor Road 
Port Washington, NY 11050 
516-883-3837 
800-247-1241 

Hand Tool Industries, Inc. 
1933 Lake St. 
Kent, OH 44240 
216-678-8787 

Heath Co. 
Hilltop Road 
St. Joseph, MI 49085 
616-982-3200 
800-253-0570 

Hewlett-Packard Co. 
Inquiries Manager 
1820 Embarcadero 
Palo Alto, CA 94303 
415-857-8500 

Product Directory begins on page 14 

-VIDEO WONDERBOXrM 
"The ultimate solution to TV/VCR repair" 

NTSC color pattern generator - 
16 standard patterns 
Lightweight -weighs less than 2.5 pounds 
RGB outputs -IBM PC monitor compatible 
Modulated RF and video outputs 
4.5 MHz intercarrier frequency with 1 KHz 
internal modulation (switchable) 
Affordable 

Call or Write for Your 
Video Wonderbox Today! 

ncm electronics 
1500 Wyatt Drive, Suite 9 
Santa Clara, CA 95054 

(408) 496-0290 

TOOL KITS 
FROM TECHNI-TOOL 

Today's hi -tech world demands the right tools for the 
specific application on the spot. Techni-Tool's complete 
line of tool kits serve every need in the industry. Stan- 
dard kits, customized kits and our exclusive design -a - 
kit systems all feature the finest tools and cases 
available. Call or write for our complete catalog. 

7í/N/-t(OIOL 
5 Apollo Road, Box 368 
Plymouth Meeting, PA 19462 USA 
(215) 825-4990 Telex 83-4763 
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Hexacon Electric Co. 
161 W. Clay Ave. 
Roselle Park, NJ 07204 
201-245-6200 

Highland Products Inc. 
P.O. Box 794 
Dover, NJ 07801 
201-366-0156 

Hitachi Denshi America, Ltd. 
175 Crossways Park W. 
Woodbury, NY 11797 
516-921-7200 
800-645-7510 

Hi -Tech Training Co., Inc. 
72 Hosmer St., Suite J2 
Marlboro, MA 01752 
617-481-2992 

Horizon Marketing 
12366 Northup Way 
Bellevue, WA 98005 
206-453-1485 
800-521-0714 

Howe Industries, Inc. 
P.O. Box 1040 
Sanford, FL 32771 
305-323-1830 

HSC Service Co. 
Div. of Hitachi Sales Corp. of America 
401 W. Artesia Blvd. 
Compton, CA 90220 
213-537-8383 
800-447-2882 

Hub Material Co. 
33 Springdale Ave. 
Canton, MA 02021 
617-821-1870 
800-482-4440 

Hy-Tronix Instruments, Inc. 
P.O. Box 827 
Newton, KS 67114 
316-283-5730 
800-835-1005 

I 

IAM 
P.O. Box 2545 
Fair Oaks, CA 95628 
916-961-8082 

ICS, Inc. 
Electro-Pac Div. 
520 Interstate Road 
Addison, IL 60101 
312-543-6200 

IET Labs, Inc. 
534 Main St. 
Westbury, NY 11590 
516-334-5959 

Industrial Devices, Inc. 
Edgewater, NJ 07020 
201-224-4700 

The Instrument Mart, Inc. 
295 Community Drive 
Great Neck, NY 11021 
516-487-7430 
800-645-6535 

Integrated Computer Systems 
P.O. Box 3614 
Culver City, CA 90231-3614 
213-417-8888 
800-421-8166 

International Components Corp. 
105 Maxess Road 
Melville, NY 11747 
516-293-1500 
800-645-9154 

International Data Sciences 
7 Wellington Road 
Lincoln, RI 02865 
401-333-6200 
800 -IDS -DATA 

Interplex Electronics/Global 
Specialties 

70 Fulton Terrace 
New Haven, CT 06512 
203-624-3103 
800-345-6251 

IQ Technologies, Inc. 
11811 N.E. First St., Suite 308 
Bellevue, WA 98005 
206-451-0232 

ISCET 
2708 W. Berry 
Fort Worth, TX 76109 
817-921-9101 

. Over 3,000,000 Sold and Stil 
Best General Purpose Multimetert 

The Reason 
Is Clear .. . 

Simpson 
260® VOM 
Has Features 
No Digital 
Can Match! 

Latest 
260° 

Series 7 

$119 

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

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

SIMPSON ELECTRIC COMPANY 

853 Dundee Avenue, Elgin, IL 60120 
(312) 697-2260 Telex 72-2416 Cable SIMELCO 
Canada: Bach -Simpson Ltd., London, Ontario 
England: Bach -Simpson (U.K.) Ltd., Wadebridge, Cornwall 
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LOW COST PROBES 
R ALL SCOPES 

TPI offers equivalents 
to all makes of probes including 
modulars, at savings up to fifty percent. 
TPI probes compensate to all scopes. 
Slender, flexible cables are easier to handle 
yet more durable because of their unique center 
conductor. Performance is guaranteed. 

FOR FAST RESPONSE CALL 

800-368-5719 
In Calif. 800-643-8382 

3 
MODEL SP100 

SWITCHABLE X1 -X10 
100 MHz 

TEST 
PROBES, INC. 71 

Your Probe Specialists 
COLINE U.S. SALES 8 STOCKING SOURCE 

P.O. Box 2113, LA JOLLA, CALIFORNIA 92038 (619) 459-4197 
Circle (30) on Reply Card 

SAVINGS 
UP TO 

NEW and CUSTOM -RECONDITIONED 

Test Equipment 

CALL OR WRITE FOR 
OUR LATEST CATALOG 

Digital Plotters & Printers 
Strip Chart Records 
Counters, Timers & DVM'S 
Pulse & Function Generators 
Oscilloscopes 
Logic & Spectrum Analyzers 
IC & Component Testers 
Audio, Video, & RF 
Power Supplies 
Line Conditioners & Regulators 
Prom Programmers 

ACCUTEST INSTRUMENTS, INC. 
P.O. Box 130 / Route 526, Clarksburg, NJ 08510 / In N.J.: (609) 259-0460 

COMPANY MAILING ADDRESSES 

Isoreg Corp. 
P.O. Box 486 
Littleton, MA 01460 
617-486-9483 
800-225-5078 

Itera/Betmoor 
1365 39th St. 
Brooklyn, NY 11218 
718-435-6800 
800-645-4712 

ITT Pomona Electronics 
1500 E. Ninth St. 
Pomona, CA 91766 
714-623-3463 

Iwatsu Instruments Inc. 
430 Commerce Blvd. 
Carlstadt, NJ 07072 
201-935-5220 

J 

W.S. Jenks & Son 
1933 Montana Ave. N.E. 
Washington, DC 20002 
202-529-6020 
800-638-6405 

Jensen Tools Inc. 
7815 South 46th St. 
Phoenix, AZ 85044 
602-968-6241 

E.F. Johnson Co. 
299 Johnson Ave. 
Waseca, MN 56093 
507-835-6222 
800-247-8343 

Joseph Electronics 
8830 N. Milwaukee 
Niles, IL 60648 
312-297-4200 
800-323-5025 

JR Magnetic Sciences 
15759 Stagg St. 
Van Nuys, CA 91406 
818-994-6602 
800-325-4243 

J&W Electronics Inc. 
P.O. Box 800 
Mansfield, MA 02048 
617-695-8699 
800-227-8529 

K 
Kalglo Electronics Co. Inc. 
6584 Ruch Road 
Bethlehem, PA 18017-9359 
215-837-0700 

Keithley Instruments, Inc. 
Instruments Div. 
28775 Aurora Road 
Cleveland, OH 44139 
216-248-0400 

Kenwood U.S.A. Corp. 
1111 W. Walnut St. 
Compton, CA 90220 
213-639-9000 

Wayne Kerr Inc. 
600 W. Cummings Park 
Woburn, MA 01801 
617-938-8390 
800-533-3535 
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Kester Solder Co. 
515 E. Touhy Ave. 
Des Plaines, IL 60018 
312-297-1600 
800-2-KESTER 

Keystone Electronics Corp. 
49 Bleecker St. 
New York, NY 10012 
212-475-4600 
800-221-5510 

Kikusui International Corp. 
19601 Mariner Ave. 
Torrance, CA 90503 
213-371-4662 
800-545-8784 

Klein Tools, Inc. 
7200 McCormick Blvd. 
Chicago, IL 60645 
312-677-9500 

Kobetron Inc. 
2271 Arbor Blvd. 
Dayton, OH 45439 
513-293-8961 

Koszegi Products, Inc. 
P.O. Box 1277 
South Bend, IN 46624 
219-234-1141 

Kyros Corp. 
P.O. Box 189 
Madison, WI 53701 
608-238-3587 

L 

L-Com Inc. 
1755 Osgood St. 
North Andover, MA 01845 
617-682-6936 
800-343-1455 

Leader Instruments Corp. 
380 Oser Ave. 
Hauppauge, NY 11788 
516-231-6900 
800-645-5104 

Lil' Bitty Tester, Inc. 
3154 Main St. 
Chula Vista, CA 92011 
619-425-1472 

M 

Marconi Instruments 
3 Pearl Court 
Allendale, NJ 07401 
201-934-9050 
800-233-2955 

Mascot -Div. of 
Grobat File Co. of America Inc. 
750 Washington Ave. 
Carlstadt, NY 07072 
201-939-6700 

MAT Electronics 
851 Street Road 
Southampton, PA 18966 
215-364-7667 
800-628-1118 

Matsushita Services Co. 
50 Meadowland Parkway 
Secaucus, NJ 07094 
201-392-4281 

MCG Electronics, Inc. 
12 Burt Drive 
Deer Park, NY 11729 
516-586-5125 
800-851-1508 

MCM Electronics 
858 E. Congress Park Drive 
Centerville, OH 45459 
513-434-0031 
800-543-4330 

Melmat Inc. 
1400 West 240th St. 
Harbor City, CA 90710 
213-325-1625 

Mercer Electronics 
859 Dundee Ave. 
Elgin, IL 60120 
312-697-2265 

Micro Care Chemical Corp. 
P.O. Box 355 
Farmington, CT 06032 
203-674-0125 

Micro Electronic Systems 
3 Quarry Road 
Brookfield, CT 06804 
203-775-1440 
800-243-7254 

Microwave Filter Co., Inc. 
6743 Kinne St. 
East Syracuse, NY 13057 
315-437-3953 
800-448-1666 

Milo Associates, Inc. 
4169 Millersville Road 
Indianapolis, IN 46205 
317-546-MILO 

Miltex Supply Corp. 
502 W. Wrightwood 
Elmhurst, IL 60126 
312-941-7100 
800-235-8700 

MiniTool Inc. 
1334-F Dell 
Campbell, CA 95008 
408-374-1585 
408-374-1587 

Mitsubishi Electric Sales America, 
Inc. 

800 Biermann Court 
Mount Prospect, IL 60056-2173 
312-298-9223 
800-323-4216 

Mitsubishi Electric Sales America 
Services Div. 

5757 Plaza Drive 
Cypress, CA 90630-0007 
714-220-2500 

Monroe Electronics, Inc. 
100 Housel Ave. 
Lyndonville, NY 14098 
716-765-2254 

Moody Tools Inc. 
P.O. Box 230 
East Greenwich, RI 02818 
401-885-0911 
800-223-9036 

YO, 

STOP NOWTRYTiE 
BEST ! 

THE MOST COMPLETE ONE STOP 
CATALOG IN THE INDUSTRY 

DRASTIC DISCOUNT ON NAME BRANDS 
QUALITY PRODUCTS & SERVICE 

YOU CAN COUNT ON 

B&K 20 MHz DUAL TRACE 
MODEL 2120 

Reg. $440.00OR 

PRICE $374.95 
Includes Probes 

TVV&TVH L--------- 
Single or Dual Trace Operation 

NTSC COLOR BAR GENERATOR 
B&K 1251 

Reg. $1045.00 Me' °UR$836.00 
PRICE 

NOTE 
WE STOCK ENTIRE LINES OF B&K, 
BECKMAN, VIZ, HITACHI & FLUKE 

TEST EQUIPMENT 
CALL US TOLL FREE FOR 

DISCOUNT PRICES 

CABLE CONVERTERS 
MODEL RC -50 
60 Ch Wireless 
Remote Control I $73.99 ea. 

1 o -u p $69.99 ea. 

68 CHANNEL JERROLD WIRELESS 
MODEL CSV r 

Volume Control -::::,-.."-- 
Remote 
Clock 

$128.95 ea. 

6 -up $125.00 ea. 

37 CHANNEL JERROLD CORDED 
REMOTE 

MODELJRX %JIIIIlI%t . 

Factory Reserviced - 

$39.95 ea. ' 

10 -up $35.00 ea. 20-u p $30.00 ea. 

SUPER SPECIALS 
523/526 Tripler $8 75 
25C1308 $2.05ea 10/$19.00 
25D1341 $2.05ea 10/$19.00 
RG59U - 1000 ft Copper $46.00 
SG613 $6.95ea 10/$65.00 
Sanyo - Z0064, Z0040 $10.95ea 
Sanyo FLY -F1123 $11.50 
Sanyo FLY -F0192 $13.75 
30 oz. Freeze . $3.50ea min 12 pcs 
24 oz. Tuner Wash. . $3.50ea min 12 pcs 
21g Solder 1 Ib $9.99 
VHS or Beta Wet Headcleaners . $2.99 
Distribution Amp for 

Cable TV . . . $12.00ea 12 -up $9.99 
ALSO STOCKED 

VIDEO ACCESSORIES PILOT LAMPS 
BOGEN AMPLIFIERS TELEPHONE ACCESS 
TUBES BACKGROUND SOUND 
WELLER/XCELITE SPEAKERS 
FUSES INTERCOMS 
MULTIMETERS STEREO DECODERS 

a a122ü2 a 113 oal3o 
Q¡1 805 ALBANY AVENUE P.O. BOX 528 
C.J LINDENHURST, NEW YORK 11757 

800-645-5833 Ask For Free 

516-226-2700 
Catalog 

PHONE ORDERS WELCOME 
VISA. MC & COD's ACCEPTED 

ADD 5% Shipping ($10 Maximum) 
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COMPANY MAILING ADDRESSES 

Mouser Electronics 
2401 Highway 287 N. 
Mansfield, TX 76063 
817-483-4422 

Multiplex Technology, Inc. 
251 Imperial Highway 
Fullerton, CA 92635 
714-680-5848 
800-423-0584 

N 

NAP Consumer Electronics Corp. 
P.O. Box 309 
Greenville, TN 37744-0309 
615-639-1121 
800-851-8885 

NAP Consumer Electronics Corp. 
P.O. Box 555 
Jefferson City, TN 37760 
615-475-3801 

NASD, A Div. of NARDA 
10 East 22nd St., Suite 310 
Lombard, IL 60148 
312-953-8950 

National Technical Schools 
Independence Training Group 
456 W. Martin Luther King Jr. Blvd. 
Los Angeles, CA 90037 
213-234-9061 
800 -B -BETTER 

NCM Electronics 
1500 Wyatt Drive, Suite 9 
Santa Clara, CA 95054 
408-496-0290 

NEC Home Electronics 
1255 Michael Drive 
Wood Dale, IL 60191 
800-323-1728 

NESDA 
2708 W. Berry 
Fort Worth, TX 76109 
817-921-9061 

Network Solutions Inc. 
1158 E. Missouri Ave., Suite 100 
Phoenix, AZ 85014-2719 
602-266-2032 

Network Technologies, Inc. 
19145 Elizabeth St. 
Aurora, OH 44202 
216-543-1646 
800-RGB-TECH 

M.M. Newman Corp. 
P.O. Box 615 
Marblehead, MA 01945 
617-631-7100 

Nippon America Inc. 
9600 N.W. 12th St. 
Miami, FL 33172 
305-592-2616 
800-327-7522 

Nippon Shokuhin Sangyo 
801 Mahler Road, Suite B 
Burlingame, CA 94010 
415-697-1558 
800-257-6772 

Non -Linear Systems 
533 Stevens Ave. 
Solana Beach, CA 92075 
619-481-3900 

Norland Corp. 
Norland Drive 
Fort Atkinson, WI 53538 
414-563-8456 
800-742-1042 

North American Soar Corp. 
1126 Cornell Ave. 
Cherry Hill, NJ 08002 
609-488-1060 

Northern Magnetics, Inc. 
P.O. Box 16409 
Minneapolis, MN 55416 
612-333-3071 

NRI School of Electronics 
3939 Wisconsin Ave. 
Washington, DC 20016 
202-244-1600 

NTE Electronics, Inc. 
44 Farrand St. 
Bloomfield, NJ 07003 

Product Directory begins on page 14 

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

Send for your 
FREE Catalog 
of Electronic 
Tools & Test 

, 

tar, 
Equipment ,' UTR viol 

TR 
QTR UTRTR 

UTR 

MODULES 
UTR 

Ai''''' TUNES R 

4 
PßS P 

Np Pß 
OEe 

PSS 

SE.vyOE 
This 96 page catalog is packed with the Harris, Lindstrom, IDS, B & K Precision, OK 

tools you'll need for electronic rework and 
repair, soldering and desoldering, equip- 

Industries, Panduit, Triplett, Standard 
Pneumatic, EPE Technology, Beckman, 1 

yQ`' -sy 
P ß SC' 

á 
cc 

ment testing and telecommunications 
work. Specially featured are standard 
and customized field service kits. You'll 

find quality products from over 120 dif- 
ferent manufacturers, including Pace, 
Fluke, Weller, Xcelite, Ungar, Draconr 

Pomona, Paladin, Metrotel, Panavise, 
Progressive Electronics, Teledyne Kinetics, 
Dytex, Spiral Step Tool, and many others, 

$TOLL FREE 

800-638-6405 

P<J 
QP 

.Q , 
'( P 1 0vß 

0\ß\6 

OOPS 

OP \ - a 
a 

lee Vim Electronics 
W.S.JENKS & Son l 

_ Division Of: WORKMAN ELECTRONIC PRODUCTS, INC. 

575 University Ave. S.W. Atlanta, Ga. 30310 Ph: 404 753-5311 rte''. 
1933 Montana Ave. NE Washington DC 20002 

Subsidiary of IPM Technology, Inc. 

202-529-6020 TELEX: 89-2667 FAX: 202-832-3411 Listed on the American Stock Exchange 

Circle (33) on Reply Card 

48 Electronic Servicing & Technology March 1987 

Circle (34) on Reply Card 

www.americanradiohistory.com



201-748-5089 
800-631-1250 

Nu Concept Systems 
2725 Advance Lane 
Colmar, PA 18915 
215-822-8400 
800-762-4278 

o 

Oak Technical Inc. 
219 S. Sycamore St. 
Ravenna, OH 44266 
216-296-3416 

O.K. Electronics 
Div. of O.K. Industries 
3455 Conner St. 
Bronx, NY 10475 
212-994-6600 

O.K. Industries Inc. 
4 Executive Plaza 
Yonkers, NY 10701 
914-969-6800 

Oldaker Mfg. Corp. 
301 N. Main St. 
Dunkirk, OH 45836 
419-759-3551 

Omega Connections, Ltd. 
P.O. Box 30179 
Chicago, IL 60630 
312-775-7148 

OmniLogic, Inc. 
P.O. Box 87 
Renton, WA 98055 
206-271-2000 
800-228-OMNI 

Omnitron Electronics 
770 Amsterdam Ave. 
New York, NY 10025 
212-865-5580 
800-223-0826 

Omnium Corp. 
P.O. Box 186 
Stillwater, MN 55082 
800-328-0223 

Optima Electronics 
2022 Tigertail Blvd. 
Dania, FL 33004 
305-920-3550 
800-327-0224 

Ora Electronics 
20120 Plummer St. 
Chatsworth, CA 91313 
818-701-5848 
800-423-5336 

Orion Instruments 
702 Marshall St. 
Redwood City, CA 94063 
415-361-8833 
800-245-8500 

P 

Pace, Inc. 
9893 Brewers Court 
Laurel, MD 20707 
301-490-9860 

Paladin Corp. 
3543 Old Conejo Road, Suite 102 
Newbury Park, CA 91320 
805-499-0318 
800-272-8665 

Panamax (Line Conditioning) 
150 Mitchell Blvd. 
San Rafael, CA 94903 
415-499-3900 
800-472-5555 

PanaVise Products, Inc. 
2850 East 29th St. 
Long Beach, CA 90806 
213-595-7621 

PanSon Electronics 
32-70 31st St. 
Long Island City, NY 11106 
718-721-7615 

Para Systems 
1455 LeMay Drive 
Carrollton, TX 75006 
214-446-7363 
800-238-7272 

Partfolio, Inc. 
1281 Anderson Drive, Suite A 
San Rafael, CA 94901 
415-459-1015 

CALL TOLL FREE 
800-824-2873 Include work address and phone 

number for Free Product Guide 

SCOPES 

IWATSU 

All 14 models in stock 

2-3 year warranties 

20-250 MHz 

MODEL PRICE 
5702 $ 535 

5705 

5706 

5710 

5711 

$ 899 

$ 749 

$1245 

$1695 

5712 $2999 

HITACHI V-509 
Portable Dual Trace Scope 

SALE $1199 
LIST 81399m 

E DC -50 MHz 

E Lightweight 
High Sensitivity and 
Fast Sweep Timer 
Delayed Sweep 

HITACHI iehHitachi 
Denshi America, Ltd. 

All 20 models in stock 

2-3 year warranties 

20-100 MHz 
MODEL PRICE 

1050 $1299 
509 $1199 

VC 6041 

422 

$4400 

$ 690 

1100 

650 

V209 

1070 

1100A 

V222 

$1900 

$ 930 

$ 725 

$1595 

$2490 
$ 550 

DIGITAL 
MULTIMETERS 

BECKMAN 
Berkman Iraduetr/a! 

All 300, HD, and 
Circuitmate series 
All accessories in stock 

MODEL PRICE 
HD100 $169 

FLUKE 
Autorange 
Touchhold function 
0.3% accuracy 
Heavy duty Analog display 

MODEL PRICE MODEL PRICE 

73 $ 79 75 $ 99 

21 $ 99 23 $145 

25 $229 27 $259 

8010A $279 8012A $359 

8020B $199 8022B $154 

FLUKE 

8024B $249 8050A $389 

FLUKE 77 

SALE 
$119 
LIST '139°° 

Analog/Digital 
Multimeter 

POWER SOURCES 

POWER DESIGNS 
Low and high voltage 
power sources 
1-5 year warranties 

HD110 $189 MODEL PRICE 
H D130 $239 2020B $750 

HD140 $259 2K20 $695 

300 $120 4050 $660 

310 $145 6150 $725 

320 $179 TW5005W $595 

330 $219 TW6050A $880 

350 $229 TW347 $695 

360 $289 TP340 $750 

4410 $239 TP343A $795 

We also carry a full line of Sola uninterrupted Power Sources. 

USED TEST EQUIPMENT, TOO!-OVER 3,000 MODELS 
AVAILABLE AT HUGE DISCOUNTS WITH WARRANTIES! 
U Quantity Discounts Available Dealers Welcome Freight and Tax Extra Immediate Availability of Equipment 

United States 
Instrument Rentals, Inc. 

A U S Leasing Company 
2988 Campus Drive 
San Mateo, CA 94403 
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COMPANY MAILING ADDRESSES 

Patton Electronics Co. 
11129 Arroyo Drive 
Rockville, MD 20852 
301-493-9665 

J.C. Penney Co., Inc. 
6840 Barton Road 
Morrow, GA 30260 
404-961-8400 

Perma Power Electronics, Inc. 
5601 W. Howard Ave. 
Chicago, IL 60648 
312-647-9414 
800-323-4255 

Philips ECG 
100 First Ave. 
Waltham, MA 02254 
617-890-6107 
800-225-8326 

Philips Test & Measuring 
Instruments, Inc. 

85 McKee Drive 
Mahwah, NJ 07430 
201-529-3800 
800-631-7172 

Philtek Power Corp. 
2200 Queen St., Unit 11 
Bellingham, WA 98226 
206-647-1553 

Photodyne Inc. 
1175 Tourmaline Drive 
Newbury Park, CA 91320 
818-889-8770 

Pilgram Electric Co. 
105 Newtown Road 
Plainview, NY 11803 
516-420-8990 

Pioneer Research 
1745 Berkeley St. 
Santa Monica, CA 90404 
213-829-6751 
800-233-1745 

Plastic Capacitors Inc. 
2623 N. Pulaski Road 
Chicago, IL 60639 
312-489-2229 

Plastic Systems, Inc. 
50 Brigham St. 
Marlboro, MA 01752 
617-485-7390 

Plato Products, Inc. 
2120 E. Allen 
Glendora, CA 91740 
818-967-3821 
800-423-4510 

Polaris Div. of UXL Corp. 
108-02 Otis Ave. 
Corona, NY 11368 
718-271-5200 

Power Designs Inc. 
1700 Shames Drive 
Westbury, NY 11590 
516-333-6200 

Power Science Industries 
7667 Vickers St. 
San Diego, CA 92111 
619-292-4322 

Precision Picture Tubes 
100 Boxart St., Suite 230 
Rochester, NY 14612 
716-621-5250 

Prentice -Hall 
Route 9W 
Englewood Cliffs, NJ 07632 
201-592-3024 

PrimeLine 
A Div. of Soltec Corp. 
P.O. Box 670 
San Fernando, CA 91341 
818-764-5400 
800-525-5554 

Probe Master Inc. 
4898 Ronson Court 
San Diego, CA 92111 
619-560-9676 
800-854-1519 

Projector -Recorder Belt, Corp. 
P.O. Box 176 
Whitewater, WI 53190 
414-473-2151 
800-558-9572 

PTS Corp. 
5233 S. Highway 37 
Bloomington, IN 47401 
812-824-9331 

Pulse Instruments 
1234 Francisco 
Torrance, CA 90502 
213-515-5330 

Q 

Quality Packaging Supply Corp. 
24 Seneca Ave. 
Rochester, NY 14621 
716-544-2500 

Quam-Nichols Co. 
234 E. Marquette 
Chicago, IL 60637 
312-448-5800 

Quietrole Co. 
P.O. Box 389 
Spartanburg, SC 29304 
803-576-4627 

R 

Racal -Dana Instruments Inc. 
4 Goodyear St. 
Irvine, CA 92718 
714-859-8999 

Product Directory begins on page 14 

TENTEL° MAKES IT EASY TO DIAGNOSE VCR MECHANICS 
Award winning Tentelometer 
tape tension gauge for pro- 
per interchange and tape 
handling. One gauge for 
Beta, VHS and 
U-Matic. 

T2 -H7-10.1$295 

Torque gauge 
NEW from 
Tentel to 
save you 
money- Universal and accu- 
rate for Beta and VHS- 0 to 
600 gm cm. Take-up, FF and 
Rew torques. Tosoo$139 

2 centricity 
Head protrusion and ec- 

.uge to deter- 
mine the 

/ 
amount of wear 
remaining on 
the VCR heads; 
safe, easy, mea- 
sures in microns. 

HPG-1 $479 

Spindle height and 
elevator latch and align- 

ment gauge to diagnose cassette 
binding and edge damage problems. 
Finds problems not detected by any 
other method. TSH-v4$395 COMPINUNIMPlar 

Tentel manufactures a complete line of gauges for U-matic, 1" Type "C", Betacam and other recorders, too. If you've suffered the frus- 
tration of having a master tape ruined, or if you are responsible for maintaining and repairing VCRs- There's no faster, easier method to 
test the various mechanics that make VCRs work properly. Call our technical engineering dept. fordetails-askabout thecombodiscount 
for all 4 gauges. We've been helping customers for years and want to help you too-your satisfaction is guaranteed. 

TENTEL°CORP 1506 Dell Ave. (408) 379-1881 
Campbell, CA 95008 800 538-6894 (Not in CA) 
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Rag Electronics Inc. 
21418 Parthenia St. 
Canoga Park, CA 91304 
818-998-6500 
800-732-3457 

Ramsey Electronics Inc. 
2575 Baird Road 
Penfield, NY 14526 
716-586-3950 

Rapid Systems 
433 North 34th St. 
Seattle, WA 98103 
206-547-8311 

Rawn Co., Inc. 
P.O. Box 9 
Spooner, WI 54801 
715-635-8711 
800-826-6791 

RCA Consumer Electronics 1-450 
P.O. B ox 1976 
Indianapolis, IN 46206 
317-267-6473 

RCA Distributor & Special Products 
Div. 

2000 Clements Bridge Road 
Deptford, NJ 08096-2088 
609-853-2279 

Recreational Sports & Imports (RS&I) 
P.O. Box 1587 
Idaho Falls, ID 83403 
208-523-5721 

The Rex Co. 
744 Salem St. 
Glendale, CA 91203 
818-241-1100 

R H Research, Inc. 
4432-0 Enterprise St. 
Fremont, CA 94538 
415-651-7770 

RMS Electronics, Inc. 
50 Antin Place 
Bronx, NY 10462 
212-892-6700 
800-223-8312 

RNJ Electronics Inc. 
P.O. Box 528 
Lindenhurst, NY 11757 
516-226-2700 
800-645-5833 

Roan Instrument 
5655 Lindero Canyon Road, Suite 421 
Westlake Village, CA 91362 
818-889-8080 

Rochester Instruments Systems 
255 N. Union 
Rochester, NY 14605 
716-263-7700 

Rogers Anti -Static Chemicals 
18 S. Michigan Ave., Room 920 
Chicago, IL 60603 
312-276-0665 

Rohde & Schwarz-Polarad, Inc. 
5 Delaware Drive 
Lake Success, NY 11042 
516-328-1100 

s 

Salen Enterprises 
P.O. Box 915 
Morton Grove, IL 60053 
312-465-1424 

Howard W. Sams & Co. 
4300 West 62nd St. 
Indianapolis, IN 46268 
317-298-5457 
800-428-3602 

Satellite Test Equipment 
14435 N. Scottsdale Road, Suite 800 
Scottsdale, AZ 85260 
602-998-3895 

Schurter, Inc. 
P.O. Box 750158 
Petaluma, CA 94952 
707-778-6311 

Scooter Products 
Ohm Elettrica, Inc. 
746 Vermont St. 
Palatine, IL 60067 
312-359-6040 
800-323-2727 

Seco Industries 
2245 East 38th St. 
Los Angeles, CA 90058 
213-589-6131 

Semtronics Corp. 
P.O. Box 2248 
Peachtree City, GA 30269 
404-487-6681 

Sencore Inc. 
3200 Sencore Drive 
Sioux Falls, SD 57107 
605-339-0100 
800-843-3338 

Sentinel Foam Products 
130 North St. 
Hyannis, MA 02601 
617-775-5220 
800-323-5005 

Shape Magnetronics, Inc. 
901 DuPage Ave. 
Lombard, IL 60148 

Sibex Inc. 
1088 Kapp Drive 
Clearwater, FL 33575 
813-441-8525 

The Simco Co., Inc. 
2257 N. Penn Road 
Hatfield, PA 19440 
215-822-2171 

Simpson Electric Co. 
853 Dundee Ave. 
Elgin, IL 60120 
312-697-2260 

Sintec Co. 
P.O. Box 410 
Frenchtown, NJ 08825 
201-996-4093 
800-526-5960 

ELENCO PRODUCTS 
AT DISCOUNT PRICES! 

er 

Tab 

.}. 4._ .e. , _71 _ __ -it _ 

20 MHz Dual Trace Oscilloscope 
$349.95 MO -1251 

Two lx, 10x 100 MHz probes, diagrams 
and manual included. Write for specs. 

35 MHz $499.95 MO -1252 

, 

GF -8016 Function Generator 
with freq. counter 

$219.95 
Sine, Square, Triangle 
Pulse, Ramp, .2 to 2 MHz 
Frequency .1 thru 10 MHz 

GF -8015 without freq. meter $169 

Triple Power Supply XP -660 

0-20V @ 1A ,, 
0-20V @ 1A 

5V @ 5A 

$149.95 
Fully regulated, short circuit protected 
with 2 limit cont. 3 separate supplies 

3 Amp Power Supply XP -650 

0-40V @ 1.5A 

te ''' T 
et 

Fully regulated, short circuit 
current limit control 

0-20V @ 3A 

$119.95 
protected 

Color Convergence Generator 

SG -200 1011£$69.95 
Finest in the industry 

10 rock steady patterns 

Multimeter with Capacitance 
and Transistor Tester 

Model CM -1500 

$64.95 
Reads volts, ohms, current, 

- 

ii 
capacitors, transistors, diodes 

Digital LCR Meter $148.95 
Model LC -1800 

1111111 Measures: Inductors 
Capacitors, Resistors 
Inductors .1uH to 200H 
Capacitor .1 Pf to 200uF 
Resistor .01 Ohms to 20M Ohms 
Ranges 6 Ind, 7 cap, 7 res 

1.111 C&S Sales, 8744 W North Ter. 
Niles, IL 60648 800-292-7711 JMIIMi 
312-459-9040 ASK FOR CATALOG 
Add 5% P&H ($10 Max per item) 
IL Res., add 7% sales tax 

.b. 
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COMPANY MAILLING ADDRESSES 

Dick Smith Electronics 
P.O. Box 8021 
Redwood City, CA 94063 
415-368-1066 
800-DEAL-DSE 

Solder Absorbing Technology, Inc. 
144 Oakland St. 
Springfield, MA 01108 
413-788-6191 
800-628-8862 

Solder Removal Co. 
1077 E. Edna Place 
Covina, CA 91724 
818-967-3681 

Soltec Corp. 
501 Vista Park 
San Fernando, CA 91340-1597 
818-767-0044 
800-423-2344 

Sony Service Co. 
Sony Drive 
Park Ridge, NJ 07656 
201-930-1000 

Sorensen Co. 
5555 N. Elston Ave. 
Chicago, IL 60630 
312-775-0843 

Spanta, Inc. 
795 Franklin Ave. 

Franklin Lakes, NJ 07417 
201-848-0033 

Sparkomatic Corp. 
Routes 6 & 209 
Milford, PA 18337 
717-296-6444 
800-233-8831 

Speco Div. 
P.O. Box 624 
Lindenhurst, NY 11757 
516-957-8700 
800-645-5516 

A.W. Sperry Instruments, Inc. 
245 Marcus Blvd. 
Hauppauge, NY 11788 
516-231-7050 
800-645-5398 

Sperry Tech Inc. 
P.O. Box 5234 
Lincoln, NE 68505 
402-464-9181 
800-228-4338 

Staco Energy Products Co. 
301 Gaddis Blvd. 
Dayton, OH 45403 
513-253-1191 

Static Control Services, Inc. 
870 Research Drive, Suite 9 
Palm Springs, CA 92262 
619-325-3211 

Static Inc. 
A Sealed Air Co. 
Old Sherman Turnpike 
Danbury, CT 06810 
203-792-2360 

Static Prevention Inc. 
211 Gemini 
Brea, CA 92622 
714-680-6478 

Statikil, Inc. 
P.O. Box 2657 
Bath, OH 44210 
216-666-3701 

The Superior Electric Co. 
383 Middle St. 
Bristol, CT 06010 
203-582-9561 

Sutton Designs, Inc. 
Computer Security Div. 
300 N. Tioga 
Ithaca, NY 14850 
607-277-4301 

Sycon Electronics 
959 Cheney Ave. 
Marion, OH 43302 
614-382-5771 

Synchronicity Research Co. 
P.O. Box 153 
Tonkawa, OH 74653 
405-628-3695 

Product Directory begins on page 14 

New Precision Duster 
Ultra -Filtered To <0.2 Microns 

ULTRAJET... a new generation high -purity duster with 
powerful jet action. A compact, portable tool for safe, 
non-abrasive cleaning of sensitive video heads and 
tape transport mechanisms, perfect for freeing oxide 
build-up and dust. Also useful for general purpose 
cleaning of all electronic equipment, optics, camera 
lenses and photographic film. Ultrajet system comes 
complete with surgical -grade chrome trigger valve, 12 
oz. refill can and 36 -inch extension hose. Refills avail- 
able in 12 oz. and economical 20 oz. sizes. Send for 
more information today. 

Jr-CCChemtronics 681 Old Willets Path 
Haupauge, NY 11788 
800-645-5244 
In NY 516-582-3322 

elW 
Plug in! 

N.,re...e." .,.,-.. %.l.. 

NESDA 
Swv.. D..i......w n,.a.. 

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 Zlp Phone 

Member of State Local D Assn 
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TAB Books Inc. 
P.O. Box 40 
Blue Ridge Summit, PA 17214 
717-794-2191 
800-233-1128 

Tech Spray, Inc. 
P.O. Box 949 
Amarillo, TX 79105 
806-372-8523 
800-858-4043 

Technipower 
A Penril Co. 
Commerce Park, Box 222 
Danbury, CT 06810 
203-748-7001 

Techni-Tool Inc. 
5 Apollo Road 
Plymouth Meeting, PA 19462 
215-825-4990 
FAX: 215-828-5623 

Teksery 
10 Kidder Road 
Chelmsford, MA 01824 
617-256-3439 

Tektronix, Inc. 
P.O. Box 500 
Beaverton, OR 97077 
503-627-9000 (Collect) 
800-426-2200 

Product Directory begins on page 14 

Telecommunications Techniques 
Corp. 

444 N. Frederick Ave. 
Gaithersburg, MD 20877 
301-258-5011 
800-638-2049 

TeleMatic Div. of UXL Corp. 
108-02 Otis Ave. 
Corona, NY 11368 
718-271-5200 

Telephone Extension Corp. 
83 E. Central Ave. 
Pearl River, NY 10965 
914-735-7877 

Temptronic Corp. 
55 Chapel St. 
Newton, MA 02158 
617-969-2501 

Tentel Corp. 
1506 Dell Ave. 
Campbell, CA 95008 
408-379-1881 
800-538-6894 

Test Probes, Inc. 
P.O. Box 2113 
La Jolla, CA 92038 
619-459-4197 
800-368-5719 

Gregory Thomas, Inc. 
834 N. Highland Ave. 
Aurora, IL 60506 
312-859-3007 
800-782-8422 

Thordarson/Meissner 
628 Belmont 
Mount Carmel, IL 62863 
618-262-5121 

3M/Static Control Systems Div. 
P.O. Box 2963 
Austin, TX 78769-2963 
512-834-3118 
800-328-1368 

TIF Instruments, Inc. 
9101 N.W. Seventh Ave. 
Miami, FL 33150 
305-757-8811 
800-327-5060 

Tool Kit Specialists, Inc. 
1366 Borregas Ave. 
Sunnyvale, CA 94089 
408-745-6020 
800-621-0854 

Tool-Tronics, Inc. 
P.O. Box 470 
Saddle Brook, NJ 07662 
201-478-2203 
800-631-0355 

co 

yH.E. C d 
vz Qmm. 9 
h. E 4. 0 

E NV 

Engineering Services Division 
Publications Department 

ANNOUNCES 
A 

PRICE REDUCTION ! 
As of March 1, 1987, all training videotape titles will be 

reduced to $29.95* 
Our library contains over sixty titles which include product 
categories such as consumer and industrial video, consumer 

audio, computers, and more. 

To receive 
write to: 

a free catalog listing all of our training materials, 

Matsushita Services Company 
ESD/Publications 2B-6 

50 Meadowland Parkway 
Secaucus, N.J. 07094 

Panasonic Technics lit a a - 

*Reduced from $50.00. Does not include shipping and handling charges. 
Double -tape titles are $34.95 plus shipping and handling charges. VI -Is 
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Transleteronics 
1365 39th St. 
Brooklyn, NY 11218 
718-633-2800 
800-221-5802 

Triplett Corp. 
1 Triplett Drive 
Bluffton, OH 45817 
419-358-5105 

Tripp Lite 
500 N. Orleans 
Chicago, IL 60610 
312-329-1777 

Tucker Electronics Co. 
1717 Reserve St. 
Garland, TX 75042 
214-348-8800 
800-527-4642 

Tuner Service Co. of Rochester 
25 Howard Road 
Rochester, NY 14606 
716-647-9180 

Tycor Electronic Products Ltd. 
6107 Sixth St. S.E. 
Calgary, Alta, Canada T2H 1L9 
403-259-3200 
800-661-9263 

U 

Underwater Vehicle Training Center 
10046 Chickasaw 
Houston, TX 77041 
713-690-0405 

Ungar/Div. of Eldon Industries, Inc. 
100 W. Manville 
Compton, CA 90224 
213-774-5950 

United States Instrument Rentals 
2988 Campus Drive 
San Mateo, CA 94403 
415-572-6600 
800-824-2873 

Unity Electronics 
107 Trumbull St. 
Elizabeth, NJ 07206 
201-351-4200 
800-631-7346 

UTICA/The Triangle Tool Group, Inc. 
Cameron Road 
Orangeburg, SC 29115 
803-534-7010 

UTR Electronics 
575 University Ave. S.W. 
Atlanta, GA 30310 
404-753-5311 

A 

ELECTRONICS INDUSTRY 

Static 
Control 
Products 
FOR THE 
PREVENTION 
AND CONTROL OF 
ELECTROSTATIC 
DISCHARGE 

J%wel 

COMPLETE INVENTORY 
OF "NAME BRAND" 
PRODUCTS FOR: 

Assembly/Repair Stations 
0/A, O/C Test Stations 
Field Service Operations 
Product Packaging 

& Storage 

Fast, Dependable Delivery 

"Free" Applications 
Assistance 

Competitive Pricing 

Complete Service Facilities 

Gregory Thomas, Inc. is your "One Stop" source for 
static control products for the Electronics, Telephone, 
& Service Industries. Our reputation for superior prod- 
ucts, service, and applications assistance is your as- 
surance that your needs will be supplied with the high- 
est quality products available, at very competitive 
prices, fast delivery, and complete service. For all of 
your ESD Control Requirements, "Call GTI before you 
buy"! 

(:KF.GOKY' I lioviAs IN( ORPOKATrI) 
834 N Highland Ave Aurora. Illinois b050ó 

NC 
312 859 3007 
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Vaco Products Div. 
Klein Tools, Inc. 
7200 McCormick Blvd. 
Chicago, IL 60645 
312-677-9500 

Valley Data Sciences 
2426 Charleston Road 
Mountain View, CA 94043 
415-968-2900 

Video Midwest, Inc. 
5050 West 78th St. 
Minneapolis, MN 55435 
612-831-2248 

VideoLog Communications 
50 Washington St. 
Norwalk, CT 06854 
203-838-5100 
800-843-3656 

VIZ Test Equipment 
Div. of Kappa Networks Inc. 
175 Commerce Drive 
Fort Washington, PA 19034 
215-643-6950 
800-523-3696 

Viziflex Seels, Inc. 
Keyboard Cover Div. 
16 E. Lafayette St. 
Hackensack, NJ 07601 
201-487-8080 

Product Directory begins on page 14 

NE SDA 
Computer Group 
COMPUTER SALES AND SERVICE DEALERS 

WORKING TOGETHER 

t' 

lrI 

Y . i f,Y ` 

f.Y 1 1 

.+. 

/±¡,Ctr .1y1y 
jy 

M .1 

llv illJ_ryl:Jl,l:.i,'T'' 
fdi u'rb: 14¡ 

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 

J 
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Vu -Data Corp. 
9180 Brown Deer Road 
San Diego, CA 92121 
619-452-7670 

w 
Wahl Clipper Corp. 
2900 N. Locust St. 
Sterling, IL 61081 
815-625-6525 

Wandel & Goltermann, Inc. 
1030 Swabia Court 
Research Triangle Park, NC 27709 
919-544-5730 

Weber Electronics 
Hard Scramble Road 
Hinsdale, NY 14743 
716-557-2135 

Wescorp Antistatic Products 
144 S. Whisman Road 
Mountain View, CA 94041 
415-969-7717 
800-537-7828 

Winders & Geist, Inc. 
P.O. Box 83088 
Lincoln, NE 68501 
402-474-3400 

Winegard Co. 
P.O. Box 1007 
Burlington, IA 52601 
319-753-0121 

Product Directory begins on page 14 

Work Surfaces Corp. 
4419 Rowland Ave. 
El Monte, CA 91731 
818-575-7477 

Workman Electronic Products Inc. 
P.O. Box 3828 
Sarasota, FL 33578 
813-371-4242 
800-237-6666 

X 

Xcel Corp. 
Digitran Div. 
3100 New York Drive 
Pasadena, CA 91107 
818-791-5600 

Y 

Yokogawa Corp. of America 
2 Dart Road 
Newnan, GA 30265 
404-253-7000 

Z 

Zenith Electronics Corp. 
11000 Seymour Ave. 
Franklin Park, IL 60131 
312-671-7550 

Zero Corp., East Div. 
288 Main St. 
Monson, MA 01057 
413-267-5561 

Ziltek Corp. 
1651 E. Edinger Ave. 
Santa Ana, CA 92705-5001 
714-541-2931 

1988 ES&T 
Buyer's Guide 

Help us make 1988 ES&T 
Buyer's Guide more 

complete. If your company 
or organization is not 

listed in ES&T '87, send us 
your name and address to 
receive information about 

ES&T's 1988 Buyer's 
Guide. 

Directory Manager 
ES&T Buyer's Guide 

P.O. Box 12901 
Overland Park, KS 66212 

HIGH TECH HOWTO 

PRODUCT TRAINING 
LITERATURE 

SST TECHNICAL TRAINING 
SEMINARS 

TECHNICAL SERVICE 
MANUALS 

TECHNICAL QUESTIONS? N.A.P. Consumer Electronics Corp. has the answers. Over the past few years, 
the technological advances in VCR's, Cameras, TV's, & CD players have been phenomenal. The questions being 
asked concerning these advances need 
answering now! NAPCEC publishes a 

wide range of technical training SEND MORE INFORMATION ON HOW I CAN GET 

manuals & high-tech literature, & offers HIGH-TECH ANSWERS. MY MAIN INTEREST IS: 

Successful Service Training courses TRAINING LIT. SERVICE MANUALS SEMINARS 
intended to serve those interested in 
high-tech electronics. 

CONSUMER 
ELECTRONICS 
CORP 

A North American Philips Company 

MAIL TO: 
HIGH-TECH 
NAPCEC 
P.O. BOX 555 
JEFFERSON CITY, TN 37760 OR YOU CAN CALL: (615) 475-3801 

NAME 

STREET 

CITY STATE ZIP 
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Symcure rates 
and guidelines 

Beginning with the January 1987 issue, ES&T 
is paying $60.00 per page for Symcure 
submissions that are accepted. 

Detailed Symcure and T. Tips guidelines 
are available upon request to ES&T 

The term Symcure is a contraction of the two 
words: Symptom/Cure. Problems that are 
published in ES&T in the Symcure department 
are those that have occurred more than once. 

This is the kind of problem that you can 
solve without even a second thought because 
you've already seen so many of that particu°ar 
brand and model of set with those symptoms 
and in almost every case it was the same 
component that had failed, or the same solder 
joint that had opened. 

Because of the manner in which we publish 
Symcure, TV submissions, if they are to be 
considered, must follow these rules: 
1. It is preferred that each submission must 

consist of seven individual symptom/cure 
units on a single brand of television set. 
Seven are requested so we may chose the 
most appropriate for publication. 

2. We must have the manufacturer's name, the 
model and chassis number, the Sams 
Photofact number (if you know it) and a 
sketch of the schematic area where the 
fault was found for each of the seven units. 
Each sketch should contain a major 
component such as a transformer, a tube or 
transistor to provide a landmark for the 
ES&T staff. 

3. Because the very nature of Symcure is 
based on schematics, if for any reason 
there is no Sams Photofact on the unit, we 
cannot accept the submission. 

We also will consider Symcure submissio. is 
on consumer electronics equipment other than 
television, such as VCRs, stereos, computers, 
microwave ovens. Depending upon the nature 
of the product and the symptom, it may not be 
necessary to refer to a schematic diagram in 
all of these cases. 

35 -Wit k 
the most dependable 
desolder system... 
is also the 
least expensive. 

Price per 5' Spool 
NO. OF 

SPOOLS 
3S -WICK. SODERWICK° CHEMWICK° 

1-19 .80 
A 

1.658 1.30C 

20-24 .80 1.65 1.10 

25-99 1 .80 1.35 1.10 

100* .75 1.08 99 
A-Reg. Trod. 
8-Reg. Trace 
C-Reg. Troce 

á 
ppraa li5 6/1181 
Renlq9l Co.. pM9 951 4/1/83 

a Ch.Mronix price IM 8/1/84 

Solder Absorbing 
Technology, Inc. 
A SPUTIG COMPANY 

144 Oakland St. 
Springfield. MA 01108 
Tel: 413/788-6191 

Our Patented 3S -Wick de -solder braids 
deliver everything you've ever wanted 
in a desolderino system. Fast acting. 
Absolutely safe. Unlimited shelf life. And 
most important-just 800 per spoof 
.,and even less e -i large quantities. Get 
the performance you need-and save 
money, tool 

3S.Wc W covered by 
US Po5Yrt4078714 4081.57 4133.291 

FOR FREE SAMPLE 
CALL TOLL FREE 

1-800-628-8862 
Distributer Inquiries Welcome 

CONNECTION 
PROTECTION 

Ski/TCh,Es 
ce 

s 
EDGE CONNECTORS 

PLUGS & SOCKETS 

NTIolvog's POTE 

CRAMOLIN® 

s 
oNNECTING 

SLES 

TERMINAL 
STRIPS 

GOLD PLATED 
CONNECTORS 

6q77 
-AM 

Even the finest equipment in the world cannot guarantee noise -free operation. 
One "dirty" connection anywhere in the electrical path can cause unwanted 
noise or signal loss. 

"MORE THAN A CONTACT CLEANER" 
CRAMOLIN® is a fast -acting, anti -oxidizing lubricant that cleans and 
preserves all metal surfaces, including gold. 

When applied to metal contacts and connectors, CRAMOLIN"' removes 
resistive oxides as it forms a protective molecular layer that adheres to the metal 

surfaces and maintains maximum electrical conductivity. 

CRAMOLIN9' - USED BY THOSE WHO DEMAND THE BEST: 

Bell 8 Howell Hewlett Packard MCI(Sonyl Nakamichi 

Capitol Records John Fluke Mfg. Motorola RCA 

Dolby Laboratories McIntosh Labs NASA Switchcratt 

SINCE 1956 

CAZG +I: is) ;erlo lks);eF= 
1175-0 Industrial Ave., (P.O. Box Ji - Escondido. CA 92095-0051 U.S.A. (6191 743-7143 
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Photofact 
mighääaiääaimpuAmmamwv-ivw-ivwfvvv--"AA-'w,r-m" 

Photofact folders for TV receivers have been released 
by Howard W. Sams since ES&T's last report. 

HITACHI 
CT22506/50W/54/61 W 2468-1 

JCPenney 
685-2117-00(855-3497) 2470-1 

JCPenney 
685-2106 (855-4966) 2473-1 

PANASONIC 
CTF1916, CTG1919 2467-1 

PANASONIC 

SEARS 
562.40380550/551 

SEARS 

2467-2 

564.40451650 2469-2 

SONY 
Chassis SCC552S-A, SCC648P-A 2470-2 

SONY 
Chassis SCC648R-A, SCC648V-A 2471-2 

SYLVANIA 
Chassis 19C501 thru 19C523, 19C525 thru 

19C529 2473-2 

ZENITH 

CTF2052R, CTG2052R 2469-1 SB2071 PA, SB2097Y, SB2097YA 2468-2 

PANASONIC 
CTF1359R, CTG1359R, CTG1359R-1 2471-1 

PANASONIC 
CTG1000, CTG1016 2472-1 

ZENITH 
B2500WI04G/04GC/08 P/08 PC/10 N/10 N C, B5548G/52G/ 

52G C/56G/56 G C/62G/62G C, S6500G/00G4/02 P/02 P4, 

SB2501 W/01 WC/05G/05GC/09P/09PC/11 N/11 NC/ 
49G/49GC153G/53GC/57G/57GC163G/63GC, 
SS2545NK,SS6501GI03P/07GI09G 2472-2 

NARDA 
ELECTRONICS 
REPAIR FORMS 
Compare our prices 
and variety 
before 
you buy 
elsewhere! 

Quantity 

100 

500 

1,000-4,000 

*5,000-9,000 

*10,000-19,000 

*20,000-49,000 

*50,000 & up 
'Shii;oed freight collect 

Imprint Cost 
Four !Ines 

Set-up Charge 

+e 

In and out of warranty repair forms approved by all electronics 
manufacturers. Supplying the service industry's needs since 1973. 

Form 101 / Form 515 Form 520 Form 525 Form 923 Form 950 

Je o a o O 2 GoF `J J 
o\a a o 0 

00 ó°a0 VO GO `eo 
c < .2 3,e7 

QPQ °a QPQ°aìo' J F J ao, 
Q Q` 

o<' <) 

, r 

$21.00 $14.00 Not available Not available Not available Not available 

$49.00 $41.00 $115.00 $125.00 $34.00 $38.00 

$75.00/M $62.00/M $94.00/M $99.00/M $56.00/M $60.00/M 

$63.00íM $51.00/M $89.00/M $94.00/M $51.00/M $55.00/M 

$61.00/M $46.001M $84.00/M $89.00/M $50.00/M $51.00/M 

Special quote Special quote $80.00/M $84.00/M $49.00/M $50.00/M 

Special quote Special quote Special quote Special quote Special quote Special quote 

$15.50/M $15.50/M $15.50/M $15.50/M $15.50/M $15.50/M 

$13.00 $13.00 None None None None 

Illinois esidents add applicable sales tax 

Send 
all orders 

& inquiries to: 

NARDA, Inc. 
Attn: Forms Dept. 

10 E. 22nd St. 
Lombard, IL 60148 

or call toll -free 

1-800-621-0298 
(in Illinois, 312-953-8950) 

NARDA 
NATIONAL ASSOCIATION 

RETAIL DEALERS 
OF AMERICA 
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Table 1. General purpose test equipment 

Oscilloscope 

Multimeter 

Frequency counter 

Variable transformer 

Bench power supply 

Signal/pattern/function generator 

Semiconductor tester 

Tube tester 

L/C tester 

Field -strength meter 

Signal -level meter 

Curve tracer 

R/C substitution box 
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Setting 
up a 

Test Bench 
By Conrad Persson 

During the past several years, 
consumer electronics products 
have undergone immense changes. 
For starters, most products now 
contain many tiny integrated cir- 
cuits. These ICs are great for the 
consumer because they allow the 
products to be more reliable, con- 
tain more features, feature 
greater stability, all at no in- 
creased cost. In fact, sometimes at 
reduced cost. 

Unfortunately, for the servicer 
these tiny devices may not be a 
boon. For one thing, because you 
can't see what's inside, they tend 
to present something of a mystery. 
Besides that, they can be difficult 
to remove from the PC board (and 
in fact, not even one should be 
removed unless the technician is 
sure it's defective). What's more, 
they may be susceptible to damage 
from electrostatic discharge 
(ESD). Also, close lead spacing, 
especially of surface -mounted 
devices (SMD) !hay cause bridging 
problems when a replacement de- 
vice is soldered in. 

Changing the work area 
If the foregoing causes you to 

think that the electronics work- 
bench needs to change to accom- 
modate these advances in 
technology, you're right. But bas- 
ing electronic circuitry on in- 
tegrated circuits is only one of 
dozens of changes in consumer 
electronics necessitating changes 

in servicing facilities, techniques 
and procedures. 

Another factor is the ever- 
expanding base of products that is 
called "consumer electronics." Not 
too many years ago, this class of 
products encompassed television, 
radio, stereo and not much else. In 
just the past few years, a host of 
new products has been added to 
the consumer electronics inven- 
tory: personal computers, video- 
cassette recorders and video 
cameras, microwave ovens, per- 
sonally owned telephones, both 
corded and cordless. 

And here's another factor: 
Changes and enhancements have 
been made in the traditional con- 
sumer electronics products. To the 
standard CRT type of television 
has been added projection televi- 
sion as well as tiny LCD televi- 
sions. In addition, stereo audio in 
the forms of MTS has been added. 

To the typical home stereo sys- 
tem have been added such refine- 
ments as graphic equalizers and 
digital audio disc players. 

Any technician who's still trying 
to service consumer electronics 
products with a 10MHz scope and 
a DMM is hopelessly out of date. 

This article is intended to pro- 
vide readers with some sugges- 
tions on test equipment and tools 
that will help a servicing techni- 
cian determine what he will need 
in order to perform service on 
various kinds of consumer elec- 

F = ¡ CATALOG 
SERVICE TOOLS & 

TEST INSTRUMENTS 
Packed with over 5,000 quality products for test- 
ing, repairing, and assembling electronic equip- 
ment. A full selection of test instruments, power 
protection equipment, precision hand tools, tool 
kits, soldering supplies, and much more. Products 
are shown in full color with detailed descriptions 
and pricing. All products come with a 100% satis- 
faction guarantee. SAME -DAY shipment program. 

In a hurry to receive your catalog? 
Call (800)-225-5370 
In Massachusetts call (617)-682-2000 

Contact East, Inc., Dept. R404 
P.O. Box 786 No. Andover, MA 01845 

Circle (45) on Reply Card 

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

The PRB stock number 
describes the required 
belt. You just size the 
belt on our handy 
MEASUREABELT 
gauge and you'll have 
all the info needed to .L 
find your belt. The PRB System is fast, easy and 
profitable! 
For details on our profitable belt system and 
the complete line of PRB electronic com- 
ponents just call toll free ... 

National In Wisconsin 
1.800.558.9572 1.800.242.9553 

Business Number TLX 
1-414.473.2151 4994411 PRB USA 
In Cenada call collect: 1-613.225.5003 

JPHH 
PROJECTOR RECORDER BELT 

200 Clay Street, Whitewater, WI 53190 
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CIECleveland Institute 
of Electronics 

Accredited Member National Home Study Council 

1934 
CIE is the world's largest independent 
study electronics school. We offer ten 
courses covering basic electronics to 
advanced digital and microprocessor 
technology. An Associate in Applied 
Science in Electronics Engineering 
Technology is also offered. 

Study at home - no classes. Pro- 
grams accredited and eligible for VA 
benefits. 

Cleveland Institute of Electronics CIE 1776 East 17th St., Cleveland, Ohio 44114 
YES! 1 want to get started. Send me my CIE school 
catalog including details about the Associate Degree 
program. 

Print Name 

Address Apt. 
City State Zip 

Age Area Code/Phone No 
Check box for G.I. Bulletin on Educational Benefits 

Veteran D Active Duty MAIL TODAY! 

AES-19 
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FREE! 
New Catalog of 
Hard -To -Find 
Precision Tools 

Jensen's new catalog is jam-packed 
with more than 2,000 quality items. 
Your single source for hard -to -find 
precision tools used by electronic 
technicians, scientists, engineers, 
schools, instrument mechanics, 
laboratories and government agen- 
cies. This popular catalog also con- 
tains Jensen's world-famous line of 
more than 40 tool kits. Call or write 
for your free copy today! 

JE¡J,ti,J® 7815 S. 46th Street 
Phoenix, AZ 85044 

TOOLS INC. (602) 968-6241 

Table 2. Multimeter considerations 
A: Physical considerations 

Size 

Ease of use 

Protection from physical damage 

Protection from electrical damage 

Accuracy/performance 

B: Measurement characteristics 

Volts Vac Vdc 

Amperes Aac Adc 

Ohms 

Decibels 

Diode test 

True RMS 

Frequency 

Temperature 

Capacitance 

Transistor gain (hFE) 

tronics products. Unfortunately, 
an undertaking of this dimension 
would require the space of a text- 
book rather than the confines of a 
magazine article. For that reason, 
this article neither can be com- 
prehensive or exhaustive in its 
coverage. If we have left out any 
equipment or other subjects that 
any readers feel should have been 
mentioned, we would welcome 
comments on the subject. Your in- 
put will be of great help the next 
time we undertake a project such 
as this. 

Two of the most important 
pieces of equipment for a tech- 
nician in servicing modern con- 
sumer electronics products are 
good lighting and a whopping big 
magnifier. OK, that's an exag- 
geration, but it does point up one 
of the important points about serv- 
icing today's products: There are 
many tiny components, and there 
are many components with close 
lead spacing, and if you're going to 
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service them, you have to be 
prepared to deal with minuteness. 

In the February 1986 issue of 
ES&T there's an article entitled 
"Solder: the tin tie that binds." One 
of the things it points out about 
servicing today's products is that 
with extremely close lead spacing 
it's almost futile to try to solder 
each lead individually. The recom- 
mended technique is to apply the 
solder and the soldering pencil and 
run it across the leads from one 
end of the device to another. If you 
have judiciously applied soldering 
flux before applying the solder, 
you might not have any bridges, 
but Murphy's law says you proba- 
bly will. This makes final inspec- 
tion of any repair one of the most 
important steps in the process. 
And that's where the good lights 
and the magnifying lens come in. 

Selecting a DMM 
Troubleshooting an electronic 

product most often proceeds in 
three broad steps. First come the 
physical observations: Check to 
see what's operating and what's 
not; listen for normal sounds and 
abnormal sounds; check for signs 
of excessive temperature; check 
for signs of open circuits, etc. 

Whether or not the physical ex- 
amination reveals anything, the 
next step is almost invariably a 
series of probes with the multi - 
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Table 3. Oscilloscope characteristics 

BANDWIDTH RISE TIME 

1. TV/video 12.5MHz 28ns 

2. Digital 50MHz 7ns 

3. Audio 175kHz 

4. Electro- 5.10MHz 35ns 
mechanical 

5. Robotics 5.10MHz 35ns 

6. Power supplies 175kHz 

OTHER KEY FEATURES 

TV frame and line triggering 

Dual channels, alternate horiz. 
mag. 

500 µV sensitivity 

Single sweep, HF/LF reject 
trigger 

Single sweep, HF/LF reject 
trigger, 50044V sensitivity 

500 µV sensitivity 

Notes: 
1. Based on 0.14-µS sync pulse rise time requirements. At least 50MHz needed 

for IF sections. 
2. Covers most consumer digital systems (e.g. personal computers). 
3. Does not cover digital recording; 500 µV sensitivity for microphone, tape head 

measurements. 
4. Based on rise time/switching requirements. 
5. Same as 4; high sensitivity for low amplitude sensor waveforms. 
6. Bandwidth determined by supply switching rates; 500 µV sensitivity for low- 

level ripple measurements. 

meter: perhaps a check for correct 
power supply output voltages, 
checks for continuity, checks for 
proper values of do voltage at a 
few suspect test points. 

If these preliminary steps fail to 
locate the source of the problem, 
the next step usually is to bring in 
the heavy artillery: the oscillo- 
scope, the signal generator, etc. 

The strategic position of the 
multimeter in the troubleshooting 
scheme points out the importance 
of selecting the right one. Deter- 
mining which is the right one 
depends on what measurements 
you plan to perform with the 
meter, the conditions under which 
you plan to use it, and the condi- 
tion of your pocketbook. 

For example, if you plan on us- 
ing the unit for taking ac measure- 
ments at higher frequencies, you'll 
need a meter that doesn't at- 
tenuate the signal appreciably in 
the frequency range you're in- 
terested in. 

If you plan to use the meter to 
test semiconductor junctions, 
you'll want to have a diode test 
function available. 

If most of your measurements 
will be performed at the bench, 
you probably won't need to worry 
too much about size, weight or 
ruggedness. But if you'll be toting 
it about in a toolbox full of other 
tools and test equipment, rugged- 

ness will be of prime importance. 
Tables lA and 1B list some of the 
important physical and measure- 
ment characteristics you should 
consider. For more detail on the 
considerations in choosing a 
multimeter, consult the September 
1986 issue of ES&T. 

Selecting an oscilloscope 
If choosing a multimeter is im- 

portant because it's usually the first 
instrument that comes to hand for 
preliminary measurements, choos- 
ing an oscilloscope also is im- 
portant because an oscilloscope 
is one of the most general-purpose 
of test instruments. It can be used 
to check voltage levels, examine 
waveshapes, examine phase rela- 
tionships and more. 

Another reason for choosing 
carefully is that, fortunately or un- 
fortunately, depending on your 
point of view, there has been con- 
siderable change and improvement 
in oscilloscopes in the past few 
years. Now, in addition to such 
choices as bandwidth and risetime, 
single or multitrace and other 
choices, oscilloscopes come in 
digital as well as analog versions, 
some offer logic tracing functions, 
and one or two will even give you a 
printout. 

Another important considera- 
tion is any special features you 
might need. For example, if you'll 

HITACHI 
family of 
CRT Readout 
Oscilloscopes 

V-1150 150MHz 
ScreenWriter" displays user comments 
on screen. EventCounter" displays the 

number of pulses within delayed time or 

delayed sweep time. CursorMeasure- 
ment" . GroundReference" display. 4 

channels. 8 traces. Built-in DVM and 

5 -digit, 0.1Hz resolution frequency coun- 
ter. List: $2950. 

V -1100A 100MHz 
ScreenWriter", CursorMeasurement 
with GroundReference" displays, and de- 

layed sweep are three of the important 
features offered. Others include: 4 chan- 
nels and 8 traces, built-in DVM and fre- 
quency counter. List: $2490. 

V-680 60MHz 
Smallest, most compact readout oscillo- 
scope at any price. Combines economy 
with a wide range of capabilities. Features 
3 channels, 6 traces, delayed sweep, and 

CursorMeasurement". List: $1490. 

NEW! V-425 40MHz & V-225 20MHz 
readout scopes available. 

Hitachi offers a full line of 

conventional 20-150MHz scopes, 
as well as digital storage scopes. 

Call 516-921-7200. 
Or write Hitachi Denshi America, Ltd. 

175 Crossways Park West, Woodbury, NY 11797 

In Canada: Hitachi Denshi, Ltd., 65 Mellord Dr. 

Scarborough, Ontario MIB2G6. Tel.416-299-5900 

HITACHI 
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Reg. $125.00 

Ji/71 ¡thllI« 
O R P O R A T I O N 

Quality Electronic Components 
from 

Nationally Recognized Manufacturers 

Computerized order process- 
ing and inventory control 
Multi -million dollar inventory 

Fast service 

Volume discounts 
Toll free WA TS line 

Your Source For: IC's, capacitors, op- 
toelectronics, resistors, IDC connectors 
and cable assemblies, IC sockets, tran- 
sistors, hexfets, diodes, crystals, coils, 
chokes, transformers, power supplies, 
relays, switches, potentiometers, fuses, 
breadboarding, testing equipment, tools, 
hardware, batteries, solder and ac- 
cessories and much, much morel II Call or 
write for your free 92 page catalog. 

DIGI-KEY 
CORPORATION 

701 Brooks Ave. South P.O. Box 677 
Thief River Falls, MN 56701 

1-800-344-4539 
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Power Supplies 
Discount Prices! 

VERSATILE LAB POWER SUPPLY 

ELECTRO INDUSTRIES MODEL 3002A 

Sale Price 
$9995 

0-30 VDC at 0-2A Fully adjustable current limit- 
ing Constant voltage/constant current modes - 
automatic crossover Excellent regulation with low 
ripple Floating output Built-in short-circuit and 

overload protection. Options: 10 -Turn Voltage & Cur- 

rent Controls, $25 each. Both for $45. 

EPSCO MODEL EC -2 POWER SUPPLY 

0-16 VDC at 5A Comb. V/A meter Benchtop 
1.8 volt/amp load change 0.5% ripple xi 5A 

Sale Price $3000 Reg. $169.50 

Check, Money Order or C.O.D. Add $4.50 per unit 
for shipping & insurance. Outside U.S. $9.00. IL resi- 
dents add 7% tax. 15 -Day Money Back Guarantee. 

Salen Enterprises 
P.O. Box 915, Morton Grove, IL 

60053 Area 312-465-1424 
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be doing much TV/video servicing, 
you'll want to be sure that your 
scope has TV frame and line trig- 
gering capability. See Table 3 

(taken from the January 1987 
issue of ES&T) for a summary of 
applications vs. specifications. 

Safety first 
Because the multimeter and the 

oscilloscope are the most basic of 
the technician's arsenal of test 
devices they were discussed first, 
but there are several items of 
equipment that should be in place 
before you do any testing or disas- 
sembling, in order to ensure safety 
of the technician, the equipment 
and the owner of the equipment. 
Absolutely basic are an isolation 
transformer, an ac leakage tester 
and ESD protection. 

Isolation transformer. Many of 
today's television sets have a hot 
chassis, that is, one with all, or 
part, of the chassis above ground 
potential. If this chassis is 
grounded while power is applied, 
damage or destruction of com- 
ponents may result. If the techni- 
cian comes in contact with the 
chassis at the same time coming in 
contact with true ground, a nasty 
shock could be the result. Power- 
ing the set being tested from an 
isolation transformer isolates it 
from the power line ground and 
removes this source of shock 
hazard. 

ESD protection. Integrated cir- 

Table 4. Safety equipment 
(Personal and equipment safety) 

Isolation transformer 

Leakage tester 

Electrostatic discharge (ESD) 
protection 

Bench mat 
Wrist strap 
Static detectors 
Ionizers 
ESD protective packaging 

Table 5. Audio test 
equipment 
Stereo signal generator 

Wow and flutter meter 

Distortion meter 

AC voltmeter 

Table 6. Video test 
equipment 
Video signal/pattern generator 

NTSC generator 

Vectorscope 

Waveform monitor 

High -voltage probe 

CRT tester/restorer 

Tuner subber 

TV test jig 

VCR test jig kit 

VCR head protrusion gauge 

cuits are being used extensively in 
today's consumer electronic prod- 
ucts. Many of these are susceptible 
to electrostatic discharge damage. 
The potential for ESD damage is 
obvious when the air is desert dry 
and you draw a loud, painful spark 
after walking across a carpet. But 
some of today's ICs are so sen- 
sitive to ESD that you can cause 
damage even if you can't feel or 
hear the static electricity. 

ESD damage is not always ob- 
vious. If you're working on a piece 
of equipment and cause minor 
ESD damage, the product might 
operate just fine for a week or a 
year or more, but the stress to a 
component from the ESD might 
eventually cause premature failure 
of the product. 

1987 
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Table 7. Digital test 
equipment 

Logic probe 

Logic pulser 

Logic monitor clip (IC clip on) 

Break-out box 

Logic comparator 

Floppy -disk drive tester 

Floppy -disk drive exerciser 

Logic state analyzer 

Logic timing analyzer 

Table 8. Telephone test 
equipment 

Telephone analyzer 

Line analyzer 

Cordless telephone tester 

With modern, IC -based prod- 
ucts, it's recommended practice 
always to use static protection 
equipment when servicing. This 
consists of a benchtop or mat that 
dissipates static electricity as it 
forms, a grounded wrist strap, and 
a grounded floormat. For safety to 
the technician, all of these ground- 
ing devices should be grounded 
through resistances in the 
megohm range to eliminate shock 
hazard. 

It's also considered good prac- 
tice to use antistatic containers or 
bags when storing, transporting or 
shipping static -sensitive devices to 
eliminate the potential for damage 
at all times. 

Leakage tester. Any number of 
things can happen to cause poten- 
tially lethal voltages to be applied 
accidentally to the case of a con- 
sumer electronics product. Any 
time a product is serviced, the in- 
dividual performing the service 
should perform an ac leakage test 
with the appropriate leakage 
tester before the unit is returned 
to operation. 

Signal generators 
Most problems in entertainment 

electronic equipment probably can 

be located with little more than the 
test meter and the oscilloscope, 
given enough time and effort. And 
many problems will yield immedi- 
ately with only this complement of 
test equipment. Many problems, 
however, will yield more quickly if 
you can inject a signal at various 
strategic points and check the 
result. For example, take an in- 
operative audio system. By inject- 
ing an audio signal at a point in the 
circuit that's about halfway be- 
tween the input and the speakers, 
you can eliminate half of the cir- 
cuit from suspicion of being faulty. 
By going through the same proc- 
ess repeatedly, you can, in 
relatively few steps, isolate the 
problem to a single stage. 

The same is true of video cir- 
cuits. Often, by injecting a known 
video signal at some point in a faul- 
ty television set and observing the 
result on the screen, it is possible 
to isolate the problem to a specific 
section of the TV circuitry. 

Special test equipment 
Thus far, this article has ad- 

dressed primarily general-purpose 
test equipment: the basic items 
you'll find in almost any elec- 
tronics servicing facility. But serv- 
icing of certain specific types of 
products frequently requires cer- 
tain specific items of test equip- 
ment. In other cases, product - 
specific test equipment may not be 
an absolute necessity, but the right 
piece of test equipment will make 
diagnosis a lot faster and easier. 

As an example, if you plan to 
service personal computer disk 

JCPenney NATIONAL PARTS 
DISTRIBUTION CENTER 

6840 Barton Road 
Morrow, GA 30260 

(404) 961-8400 

We stock over 70,000 different 
electronic and microwave oven 
parts for JCPenney brands and 
most major manufacturers....Give 
us a try. 

We have a full line of VCR and 
Camcorder Accessories. 

We have a 95% immediate fill on 
electronic parts. 

Orders are shipped within 24 
hours. 

Please supply manufacturer's 
part number when ordering. 

For immediate status of any 
manufacturer's part number...call 
our Order Processing Department 
from 8:00 a.m.-4:30 p.m. EST, 
Monday -Friday. 

We have no minimum billing, but 
would appreciate a $10.00 order. 

Parts can be shipped COD, or 
VISA, Mastercard, or American 
Express account. 

Please contact the Customer 
Service Department at the 
location listed above for 
additional information regarding: 

-Service Discounts. 

- Microfiche Parts Subscription 
Plan (24X). 

- Service Manuals. 

- Microwave Touch Control 
Exchange Program. 

We also stock parts for most 
other JCPenney products. 
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Technicians, 
Get Serious 

About Your 

Profession 

Being a certified electronics techni- 
cian lets people know that you are 
a professional in your field. It tells 
them that you are serious about your 
work and can perform up to CET 
standards. 

Now you can order the "Study 
Guide for the Associate -Level CET 
Test" from the International Society 
of Certified Electronics Technicians. 
It includes material covering the 
most often missed questions on the 
Associate CET exam. 8'h" x 11", 
paperback, 60 pages. 

For More Information Contact. 

ISCET, 2708 W. Berry, Fort Worth, TX 
76109; (817) 921-9101 

NAME 

ADDRESS 

CITY STAT E 

ZIP 

copies C^ S5 1* S1 postage.) 

send material about ISCET 
and becoming certified. 

HANDHELD 
MONITOR 

TESTER 
For 15KHz RS170 

color/mono display 

MONTEST-RGB 
Battery Powered 

Color Balance 
Convergence 
Alignment 

11 x 11 Crosshatch 
Full Raster 

Color 
Bars 

5 249.95 

111.11131111 
r o.eerCard VISA' 

30 day money back guarantee ti .111111111_ --- 
1iN ti r 

Network Technologies Incorporated 
"Innovators in Personal Instruments" 

19145 Elizabeth Street, Aurora, Ohio 44202 
Call 216-543-1646 and order yours today! 
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drives, you might get by with a 
fairly wide bandwidth oscilloscope 
and perhaps a logic probe. If you'll 
be testing and repairing very 
many units, though, you might be 
well advised to have a disk -drive 
tester or exerciser on hand to 
speed up the diagnostic process. 

Because of space limitations in 
this article, it won't be possible to 
discuss all of the kinds of test 
equipment available for testing all 
of the modern consumer electronic 
products. Table 1 lists the basic 
items of test equipment common 
to most electronic servicing facili- 
ties and Tables 2 through 11 list 
the items of test equipment for serv- 
icing of specific kinds of consumer 
electronic products. 

We have tried to be as compre- 
hensive as possible in compiling 
these tables, but no doubt we have 
missed a few. If any sharp-eyed 
readers notice the absence in any 
category of some piece of test 
equipment that they consider es- 
sential, we hope they'll bring it to 
our attention. That will help us 
make the next article of this type 
even more complete. 

Soldering and desoldering 
equipment 

Whatever the consumer elec- 
tronic product you're servicing, if 
the problem is in the electronic cir- 
cuitry, most likely you're going to 
have to replace one or more com- 
ponents or ICs, and that means 
desoldering the bad part and 
soldering in the replacement. 

When it comes to soldering and 
desoldering today's generation of 
products, the rules have changed 
and the tools have changed. You 
don't have to throw away that 
100W soldering gun, but don't use 
it to solder in a 40 -pin integrated 
circuit. Product manufacturers 
recommend using a 10W to a 50W 
soldering pencil that's temper- 
ature -controlled. 

For desoldering ICs with their 
many leads, either you're going to 
need a soldering iron with a head 
that will heat up all the leads at 
one time, or you'll need some 

Table 9. Soldering/ 
desoldering products 

Solder 

Soldering irons 

Temperature -controlled soldering 
irons 

Cordless soldering irons 

Gas -fueled portable soldering irons 

Solder/desolder stations 

Solder suckers 

Heat sinks 

Soldering aids 

Desoldering braid 

IC insertion/extraction tools 

PC board repair kits 

PC board rework stations 

method of removing the solder 
from each lead in turn. There are 
any number of products for remov- 
ing the solder from component 
leads. One of the least expensive 
products for this purpose is 
desoldering braid: fine copper wire 
formed into a braided wire, im- 
pregnated with rosin flux and 
rolled up in a coil for easy han- 
dling. You simply place the braid 
against the joint to be desoldered 
and apply the soldering. 

Other tools available for this job 
of removing solder from joints are 
suction devices that are applied to 
the joint while the solder is molten, 
and use either a squeeze bulb or 
spring -loaded plunger to suck the 
solder out. 

Better yet (if you do enough 
soldering and desoldering to 
justify it) is the solder/desolder 
station. These can cost from a few 
hundred to a few thousand dollars, 
but they can do everything from 
soldering and desoldering surface - 
mount components to repairing 
the printed circuit board. 

Some of the options on one of 
these stations include having two, 
or even more, heat producing units 
on the same unit so you can 
vacuum desolder with one unit and 
solder with the other without hav- 
ing to change tips. You can get one 
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Table 10. Tools/Fixtures 
Pliers 

Cutters 

Screwdrivers 

Nutdrivers 

Hex wrenches 

Wrencheslnutdrivers 

Wire strippers 

Crimping tools 

Wire wrap/unwrap tools 

Tweezers 

Files 

Knives 

Vises 

Holding fixtures 

with a self-contained air pump to give you both 
vacuum and air under pressure, or if you already 
have compressed air available, you can buy a unit 
that's designed to interface with your existing air 
system. You can opt for attachments that will let 
you strip wires thermally. You can have just about 
anything you could possibly need to rework a PC 
board in one of these units. Just bring money. 

Tools, jigs and fixtures 
The typical test -and -repair bench should be 

equipped with a selection of hand tools at least. You 
really can't do anything without a set of screw- 
drivers, standard and Phillips, so you have the right 
kind and size for the job. A set of nut drivers of most 
of the sizes used in electronic products is also very 
handy and probably essential. 

Add to these a pair of long -nose pliers of two or 
more different sizes, and some side cutters. 

An assortment of such things as wire strippers, 
wire crimpers and such speeds replacement of wire 
connections where that's necessary. 

But those are just for starters. These days, with 
the proliferation of ICs and the introduction of more 
and more mechanical components like VCR and 
compact disc drive mechanisms, the required inven- 
tory of tools swells. For ICs you might need inser- 
tion and removal tools. Things that turn on shafts 
often have snap rings and suchlike that require 
special tools such as snap ring pliers to remove and 
reinstall them. 

More than ever before, servicing today's consumer 
electronic products is made easier with the use of 
such things as vises, and other kinds of holding fix- 
tures that will hold the workpiece in place while you 
use both hands to work on it. 

Chemicals 
Chemicals have for some time been valuable in 

performing service on consumer electronic prod- 
ucts, but now more than ever the right chemical ap- 
plied to the right point in the product will help 
restore it to operation. Here's an example: In replac- 
ing a surface mount IC, one recommended procedure 
is to use liquid flux applied to the solder lands to hold 
the device in place while you solder it in. That's one 
chemical. Then after you get the device soldered in 
place, chemically wash away the excess flux to avoid 
having the flux act as a dust magnet later. 

OK 
Ct[I1ics 

i 

TO CATCH THE 
RISING EDGE USE 
THE NEW LEADING 

EDGE... 
Introducing OK Electronics' precision 
crafted modular oscilloscope probes. 

Compatible with all oscilloscopes 
Exacting frequency response (to 750M Hz) 

Unique modular design for long -life 
Easily replaceable parts 

,:---- --- --------_ 

l: 

'rgitiee 
elmesiedie 

probe 
and mo 

o:4,w.r. 

er85newpr u s, includi g: 
test lead kits cable as emblies 
are now avail bl from OK lectronics 

with one g a n mind: 

AFF itXCL. 
a 

ENCE 
all (212) 4-66c 

OK Electr nics Division of OK Industries 
3455 Conner Street, Bronx, New York 10475, USA 

Telex 125091 OK NYK Telex 232395 OK NY UR 
Phone (212) 994-6600 

Fax (212) 994-4755 
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Table 11. Chemicals 

Soldering flux 

Flux remover 

Heat -sink grease 

Silicone lube 

Freon cleaner spray 

Glass/plastic cleaner 

Anti -static spray 

Compressed air 

Adhesives 

Conformal coating 

Component coolant spray 

VCR/audiocassette/disc drive head 
cleaner 

TV tuner cleaner/restorer/lubricant 

High -voltage insulator 

Rubber belt/idler wheel restorer 

Dirty heads cause many VCR 
problems. Solving these problems 
is the job of cleaning chemicals. 

And don't forget that old stand- 
by coolant spray. Any time you 
have an intermittent fault, the 
alternate application to the 
suspect component of heat via a 
hair dryer and cold via freeze 
spray may be just the thing to 
isolate the source of the problem. 

Updating the workbench 
It's easy to get into a rut and 

conclude that the old ways, tried 
and true, are the best. In a lot of 
cases that's true, and change for 
the sake of change doesn't make 
sense. But the world has changed 
so much in the past 10 years that 
any operation that hasn't re- 
evaluated its tools and procedures 

is in danger of being out of date. 
Technology has changed the way 

almost everyone is doing almost 
anything. Manufacturers of every 
imaginable kind of product from 
semiconductors to something 
gargantuan are using computer - 
aided design and manufacturing. 
Information increasingly is being 
stored and retrieved in computers 
and on videotapes and discs. Peo- 
ple whose jobs involve contact with 
other, distant people are more fre- 
quently spanning distances elec- 
tronically instead of physically. 

Technology also has increased 
the choice of consumer electronic 
products and changed the way 
they are designed and constructed. 
The electronic servicing bench also 
needs to change to keep up with 
this technology. SSW, 

Technicians 
Our world of Home Electronics... 
your new home for growth. 

If you're looking for a growth opportunity with a company that has expanded 
from 18 employees to over 500 in just five years, NEC Home Electronics 
(U.S.A.) Inc. may be just for you. 

Due to our tremendous expansion, we are seeking Technicians to work in 
locations throughout the nation. If you have a 2 year technical degree or 
equivalent experience and are well versed in any of the following areas, we'd like 
to talk with you: 

Audio Products Camcorders 
Projection TVs PC Products 
VCRs & Peripherals 

We offer competitive salaries, an excellent benefits package including 
educational assistance and the outstanding opportunity to advance rapidly. 

For immediate consideration, please send resume, including salary history, 
to: Personnel Dept. EST, NEC Home Electronics (U.S.A.) Inc., 1255 Michael 
Drive. Wood Dale, IL 60191-1094. We are an Equal Opportunity Employer. 

where our performance 
matches our promise 

NEC 
NEC Home Electronics (U.S.A.) Inc. 

TV 

Stereo Decoder) 
Synthesizer Kit 
For assembly and installation 

within a non -stereo television. 
Decodes MTS formatted broad- 
casts and automatically synthe- 
sizes non-MTS broadcasts. Kit 
includes PC board, proprietary 
Televonic® synthesizer chip, 
schematic and instructions. All 
other components readily avail- 
able at electronic supply 
centers. 

Send check or money order for 
$16.95 to: 

TELEVONIC. 
//I/llll SOUND SYSTEMS Ml//// 

P.O. Box 46066, Dept. E 
Denver, CO 80201 

Price includes shipping and 
handling. 30 -day money back 
guarantee. Allow 14 days for 
delivery. 
Televonic is a registered trademark of 
Spectrum 2000, Inc. 
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1 

Troubleshooting 
Tips rates and 
guidelines 

Beginning with :he January 1987 issue, ES&T 
is paying $25.00 per item for Troubleshooting 
Tips that are accepted. 

A Troubleshooting Tip is a description of the 
procedure used by a servicing technician to 
ciagrose, isolate and correct an actual 
i lstance of a specific problem in a specific 
piece of electronic equipment. Its value to 
reacers, however, lies in the general methods 
described rather than its applicability to the 
repair of the specific piece of electronic 
equipment. 

A good, useful, Troubleshooting Tip has the 
following elements: 

a brief but complete, accurate and concrete 
description of the problem symptoms; 
a complete identification of the set, 
including manufacturer's name, model and 
chassis number and the Sams Photofact 
number, if applicable; 

3. a hand drawn schematic sketch of the area 
-hhere the trouple occurred, if applicable. 
nclude some major component such as a 

:ransformer, tube or transistor to serve as a 

landmark to the ES&T staff; 
4. a detailed, step-by-step description of the 

procedure used to track down the cause of 
the problem. This should include the 
thinking process used-for example, "the 
absence of B+ voltage led me to 
believe...etc."; 

5. a mention of any symptoms that misled you 
and caused you to follow false trails; 

6. a narrative telling why the defect was 
suspected and how it was determined to be 
the cause of the problem such as tested 
open, shorted, etc.; 

7. a description of how the repair was 
performed, including any precautions about 
possibility of damage to the set or injury to 
the servicer, it applicable. 

The characteristics of a good candidate for 
Troubleshooting Tips are as follows: 
1. 't should be a relatively uncommon problem. 
2. The diagnosis and repair should not be 

obvious, and preferably should present 
something of a challenge tc a competent 
service technician. 

. 

2. 

Serving you 
the highest 
quality 
at very 
affordable 
prices 
Our credentials are impeccable - friendly service, 
superb quality, affordable prices and quick delivery. 

All of these things can be found in our latest catalog. 
And we've reserved a copy especially for you. To 
receive yours, simply call TOLL -FREE. 

1-800-543-4330 
In Ohio 1-800-762-4315 
In Hawaii or Alaska 
1-800-858-1849 

MCM ELECTRONICS 
858 E. Congress Park Drive 
Centerville, Oh. 45459 

A PREMIER Company 

Source No. ES -19 
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Audio Corner By Kirk Vistain 

Whatever happened to controllable intermittents? 
It's been many years and several generations of elec- 

tronic design, but, they haven't gone away; at least, not 
permanently. In fact, they come and go as they please. 
They cost you time and money. They increase the gray in 
your hair while decreasing the green in your bank account. 
Why do you tolerate them? Because you have no choice. 
They are the intermittents, and intermittents don't 
cooperate. 

The scourge 
How do we define "intermittent" failure? Sure, Webster 

has an entry for it, "stopping and starting at intervals." 
But what it really means is "fails for the customer, but 
works fine on the bench." It's almost as if intermittents 
were controlled by some yet to be discovered, malevolent 
life form, but, no, I don't suppose that's it. 

Intermittent problems may be caused by 
any of these conditions: 

1. Thermal extremes 

2. Mechanical vibration 

3. Supply voltage variations 

4. Unknown 

Whatever happened to controllable intermittents? You'd 
spray a little freeze here, tweak the board there, and your 
problem would come and go. It was easy to find the culprit. 
But lately, the old 62° -below treatment has been failing 
me. I had a CD player whose nasty habit was to start skip- 
ping, then eject the disc, and leave the drawer motor run- 
ning. Even though I should know better, it seemed like 
microprocessor trouble, because the drawer limit switch 
was setting the appropriate input pin low, just as it should. 
I thermally cycled the suspected IC. The symptoms would 
come and go. Against my better judgement, I went with 
the test results and replaced the micro. 

...thermally cycling the defective chip did 
not have an effect on the problem! 

Guess what? That wasn't it. It turned out that the sled 
driver IC, which also controls the drawer motor and the 
eject LED, was at fault. This part is six inches away from 
the chip I was heating and cooling, and I took pains to 
localize my test to the microprocessor. Add to that this lit- 
tle piece of insanity-thermally cycling the defective chip 
did not have an effect on the problem! Sometimes you just 
want to take a hammer and .... 

So what's going on? Digital circuitry has added a new 
dimension of frustration to an already ulcer -promoting an- 
noyance. Manufacturers have traded switches and pots, 
which we all enjoyed cleaning, for more reliable electronic 
switching and attenuation, leaving behind a new kind of in- 
termittent. Thanks. A lot. 

Methods of attack 
All right, enough complaining, let's figure out how to 

deal with these gremlins. First, we eliminate things that 
don't work. 

1. Just letting the unit run normally while you wait for it 
to quit. 

2. Setting it up on a special cook bench halfway across 
the shop, while you go about your business and hope it'll 
fail as you walk by on the way to the parts department or 
coffee machine. (In case you haven't been in this business 
long, it usually happens when you're not looking.) 

3. Telling the owner there's no problem because "I ran it 
all day and it never quit" 

Know the enemy 
What does work? Let's think about it. Intermittents can 

be classified by the types of things that cause them to 
occur. 

1. Thermal extremes 
A. Hot 
B. Cold 

2. Mechanical shock or vibration 
3. Supply voltage variations 
4. Cause unknown 

Know your weapons 
The key to ferreting out the cause of an intermittent is 

to control it. A controllable problem is a serviceable one. 
Some of the tools we can try are: 

1. Heat gun 
2. Freeze spray 
3. Variac and variable do supply 
4. Non-conductive mechanical probe or "diddle stick" 
5. Failure monitor (see EST, March 1984 for a descrip- 

tion of the IM -1 monitor device). 
The scientific method helped get us to the moon, maybe 

it'll work with balky stereos. Adapted to repair, it has five 
steps. 

1. Observe symptoms. 
2. Hypothesize the cause. 
3. Design a test for your hypothesis. 
4. Predict the results. 
5. Make the test. 
Many of us use this method subconsciously. For exam- 

ple, we observe that the receiver in front of us has no out- 
put, and that the STK2042 hybrid amplifier package is hot 
enough to blister skin. We hypothesize that the device is 
shorted. We decide to test our hypothesis by installing a 
new IC, and predict that the output will return and we'll be 
able to chalk up another success to the scientific method. 
Then we replace the part and test. If necessary, we keep 
repeating the procedure until the unit is fixed. 

Know yourself 
More fundamentally, the technician's attitude is a key 

element in successful repair of intermittents. Important 
factors are: 

1. Assume the unit is, indeed, defective. 
2. Aggressively try to get the unit to fail. 

A. Open it up and flex boards, 
B. Run it hard. 
C. Throw a blanket over it. 

68 Electronic Servicing & Technology March 1987 

www.americanradiohistory.com



D. Hit it. (Not hard enough to break anything ) 
E. Try every function, in every combination you can 

think of. 
3. Be patient. 

Some of the procedures that may be 
used to stimulate an intermittent failure: 

1. Heat gun 

2. Freeze spray 

3. Varying the supply voltage 

4. Probe with a nonconductive probe 

5. Connect to a failure monitor 

Surveillance 
Of course; if the problem is not controllable, patience is 

the most useful tool we have. Most shops can't afford a 
storage scope or event recorder. Something that might 
work, however, is to set up a camera and video recorder to 
monitor an oscilloscope connected at strategic points in 
the DUT (device under test). If the DUT is a television, the 
camera can be aimed to view the screen as well as the 
scope. If an audio device is being tested, its output should 
be recorded on the audio track of the VCR. Video decks 
can be tested similarly, using a monitor. After setting up 
this rig, you can go about your business, coming back to 
review the tape in fast scan at your convenience. 

But what about my numbers? 
I can hear some of you muttering a twelve letter word, 

"productivity." You don't have time to think and experi- 
ment, just repair. I know how you feel. All the same, if you 
don't figure out how to deal with intermittents, your pro- 
ductivity will suffer in the long run. Time spent working 
on an intermittent is not time lost. It's usually knowledge 
gained, which will help you the next time you see a similar 
problem. 

Time spent working on an intermittent is not 
time lost... usually knowledge gained. 

None of this is new, but it can't hurt to refresh the 
memory. Quite often, technicians, under pressure to pro- 
duce, merely give an intermittent unit a cursory test, 
usually finding nothing wrong. Because failure to find in- 
termittent problems is one of the most common com- 
plaints, it pays to take greater pains to service these units. 

Maybe next time, we'll discuss two further avenues of 
approach, induced failure analysis, and computer aided 
testing. Until then, be productive, but take time to 
improve. ast 

Instruments 

Analog 
Oscilloscope 

Digital 
Oscilloscopes 

Multimeters 

Counter 
-irrer; 

Signal 
Generators 

Power 
Supplies 

Scope 
-esters 

Checkpoint 
Teste -s 

Write or call 

boll free 800.247.1241 

HF%1`MEH, INC. 
88-90 Harbor Road Port Washington N.Y. 11050 

Phone (51M 383.3837 TWX (510) 223.0E89 
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Computer Corner AN -W -Wy Bud Izen CET/CSM 

If you're just starting to service computers... 
Recommended personal computer 

test equipment (minimum) 
Dual -trace scope (delayed sweep if possible) 
Minimum bandwidth-35MHz (100MHz preferred) 
Digital multimeter, high quality-3.5digits minimum 
Analog multimeter, medium quality 

Other suggested equipment: 
Known -good computer, same as you plan to test 
Static protection equipment 
Power conditioning equipment 
Schematics and other documentation 
Diagnostic software 

As in the case of anything new, it's usually best to begin 
at the beginning. With microcomputer repair, this is not so 
easy because, for different technicians, the beginning is 
not always the same. So you'll know where my beginning 
will be, I'll tell you: I'm writing these articles from the 
standpoint of the consumer electronics technician with an 
audio/video background. That means you already know 
how to use a triggered sweep scope (and delayed sweep), a 
digital voltmeter, and have some journeyworker ex- 
perience (perhaps at least two or three years), so you will 
understand the concepts of fundamental system trouble- 
shooting. 

Equipment required 
Most of you already will have what you need to start 

working on micros and peripheral equipment. Peripheral 
equipment (also called "peripherals") includes everything 
not built into the main computer box itself such as 
printers, monitors and external disk drives. For test equip- 
ment, you will need the following pieces of major hard- 
ware: 

dual -trace scope (delayed sweep if possible) with a 
minimum of 35MHz bandwidth (100MHz suggested). 

digital multimeter, high quality, 3.5 digits minimum. 
analog multimeter, medium quality. 
After that, it becomes mainly a question of how serious 

you are towards making microcomputer repair a signifi- 
cant part of your overall business. For example, if you are 

Most of you will already have what you 
need to start working on micros and 

peripheral equipment. 

seriously going to work on Commodore 64s, an extremely 
popular home unit, you must have a fully functional unit on 
hand for test purposes. Otherwise you will, more often 
than not, find yourself in serious trouble. 

First of all, if you are working on a disk drive that has a 
serious malfunction and won't load, if you can substitute 
disk drives, you quickly can localize the problem to either 
the disk drive or the main unit. Likewise, waveform 
analysis becomes very difficult without access to a known - 
good unit. Without an effective substitute unit, you are 
reduced to troubleshooting based on experience and "in- 

stinct," two things that you will have in short supply when 
you are starting. Even if you have the latest version of the 
manufacturer's service literature or the equivalent from 
Sams, nothing, especially when you are beginning, will 
serve as a substitute for a fully functional working unit to 
be used for comparision. 

Special test equipment 
and bench setup 

On the bench where you do your micro repair, you want 
to make sure that the area is CMOS-safe. In other words, 
do all you can to make sure that no static electricity finds 
its way into the equipment you are repairing. There have 
been studies done on the long term adverse effect of static. 
Delco Electronics, for example, found that their call-back 
incidence was cut dramatically by installing anti -static 

Do all you can to make sure that no static 
electricity finds its way into the 

equipment. 

precautions on the bench itself in addition to the use of 
anti -static mats underfoot. Lots of us think that static 
damage is instantly apparent. This is not true. You could 
inject some static into, say, a modem card and have it work 
fine after installation, and then days, weeks, or even 
months later have it fail either partially or totally. If some- 
thing like that happened to one of our customers, which of 
us would think to blame static as the culprit? The moral of 
the story is to buy an anti -static mat to put under your feet, 
another one on the bench itself, and then use an anti -static 
bracelet on your wrist. I do that whenever I take a unit 
apart with the intention of doing anything remotely con- 
nected with the main board, or whenever I change a plug- 
in card. By the way, installing all those mats and straps 
won't do much good unless you tie them all to a firm com- 
mon ground. Usually the metal screw on your power strip 
or wall outlet nearest your bench will work just fine. 

Next, give some thought to conditioning the power go- 
ing to your workbench. There are some excellent power 
conditioners on the market. These units make sure you ac- 
tually are feeding the computers a well -shaped 60Hz sine 
wave. You would be surprised at the waves some power 
companies have been known to produce from time to time 
If you do not want to go that far, at minimum you should 
use a monitor and a variac (variable ac transformer) so 
that you can keep tabs on, as well as adjust, the power line 
voltage. By all means, run all computers and peripherals 
through a well -designed surge protector. Radio Shack puts 
out an excellent unit. At its current price of $69.95, the 
unit offers fuse, circuit breaker and MOV protection, and 
has the additional benefit of automatically turning on 
peripheral units when the cpu switch is turned on. At the 
least, be sure to protect your equipment under test with 
that aforementioned, basic surge protector. The cheap and 
dirty method is to plug your test bench power into a single 
surge protector unit. These also can be obtained from 
Radio Shack for a bit under $8. 

Beyond that, you are left on your own to obtain what few 
specialized hand tools you may need. 
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Literature 

Magazine: "Service Profit Profiles" 
This magazine is issued quarterly by EIA/Con- 

sumer Electronics Group and is available free to 
owners and managers of businesses that service 
consumer electronic products. Its purpose is to 
keep you up to date on industry management mat- 
ters, educational opportunities, service meetings 
and conventions. To receive a free subscription, 
send your name and company address to: 

Don Hatton, director, product services 
EIA/Consumer Electronics Group 

2001 Eye St., N.W. 
Washington, DC 20006 

Reader's Exchange 
will return in April 

and continue every month 
in ES&T regular issues. 

Reader's Exchange items are published in the 
order they are received. We are happy to offer 
this service at no charge to you, our readers, but 
ask that: 

Items are legibly written or typed. 
Your name and address are included on the 

same page as your item (envelopes and contents 
often become separated). Phone numbers also 
may be included. Using your peel -off label is a 
good idea. 

You limit any "Wanted" and/or "For Sale" 
items to no more than three units. 

Please understand that ES&T is in production 
six weeks to two months ahead of publication 
date. An item you mail March 28 (mailing date 
for the April issue) may not be received by us 
soon enough even to appear in the June issue if 
there is a large backlog of prior ad requests. 

BUYERS 
DIGITRON 

IS YOUR SOURCE FOR 

ELECTRONIC COMPONENTS 

WE HAVE IN STOCK, AMERICAN, 

JAPANESE AND EUROPEAN PARTS. 

FROM 

"HARD TO GET" 

(DISCONTINUED) 

TO 

REPLACEMENT PARTS. 

MOTOROLA, NATIONAL, Ti, RCA, 
GE, SIGNETIC SGS, FAIRCHILD, 

SONY, PANASONIC, HITACHI, 
TOSHIBA, SANKEN, JVC, 

AND MANY OTHERS. 

REPLACEMENTS FOR ECG®, SK®, GE' 

TRANSISTORS DIODES RECTIFIERS 

CAPACITORS FUSES CHEMICALS 
TIMERS TRIPLERS FLYBACKS 

REGULATORS LAMPS 

IC's RESISTORS UJT 

SOLDERING SUPPLIES BRIDGES 

METERS CORDS 

SURGE SUPPRESSOR VIDEO HEADS 

BELTS CONNECTORS SWITCHES 

SOCKETS FANS TOOLS STYLIS 

SEND YOUR INQUIRIES TO: 

DIGITRON ELECTRONIC CORPORATION 

110 HILLSIDE AVENUE 

SPRINGFIELD, NEW JERSEY 07081 

201-379-9016 201-379-9019 
1-800-526-4928 

TLX 138441 FAX 201-467-8065 
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Video Corner By Conrad Persson --Wv- 

Diagnosing VCR servo problems 
In the February installment of Video Corner we 

presented part one of "Diagnostic procedures for system 
and servo control circuits," adapted from "Recommended 
Diagnostic Procedures for VCRs," a service booklet 
published by the General Electric Company. This install- 
ment is the second half of the 2 -part article. 

Servo control circuits 
Servo circuitry could be thought of as the secondary 

operation that occurs within a VCR after the system con- 
trol performs its function. Once the tape is loaded, the 
record and playback functions are taken over by the servo 
circuits. The laying down of both the video and audio 
tracks in the Record mode and, inversely, the tracking of 
this information in the Playback mode must be precisely 
controlled for playback to be normal. This is accomplished 
by two components, the cylinder motor and the capstan 
motor. Servo circuits can be troublesome to service be- 
cause most of the circuitry is predicated on feedback loops. 
(Information is fed back to other related circuits where it 
is stripped and in some cases reformatted and sent out 
again to be compared.) 

As was previously done in the system control circuitry, 
we will troubleshoot a hypothetical problem. Before start- 
ing, here is a good rule of thumb. 

If upon viewing the picture through a monitor you find 
that the picture tends to break up horizontally, suspect 
the cylinder motor speed as being incorrect. 
If the video pulsates in and out at a more or less steady 
rate, suspect the capstan motor speed as being erratic. 
(Most VCRs are designed to mute the audio when the 
servos are not locked). 

Although these rules are not foolproof, they may save you 
precious time and point you to the correct circuitry. 

Here's an example: A noise band periodically runs up the 
picture when playing back a tape recorded on this 

machine. It will play back all other tapes normally. A 
recorded tape made on this machine played in other VCRs 
will exhibit the same symptom. 

You should suspect a servo problem in the Record mode. 
A quick way to confirm this would be to put a mark on the 
upper surface of the video head using a grease pencil. 
Place the machine under a fluorescent light and run the 
machine in the Record mode. Look down at the spinning 
video head assembly. You should see a blur but barely 
moving pattern of the mark you had placed. If you do not 
see this pattern, the servo is not locked. Seeing no pattern, 
you proceed. 

You notice the following additional symptoms: the video 
head switching point appears to move vertically thru the 
picture. (The switching point from Head A to Head B is 
turned on and off by an electronic switch. This point is 
chosen to be 5 to 8 lines ahead of Vertical Sync. It is 
precisely controlled by a 30Hz square wave produced in 
the Servo System.) 

Looking at the block diagram, between which two points 
do you suspect the problem exists? 

If you said A and B you are right. The 60Hz vertical sync 
pulses from the composite video signal are separated and 
divided by 2. They are then amplified and sent to the con- 
trol head to be used as a control for the servo circuit. Scop- 
ing these pulses will confirm their absence. On the other 
hand, if the servo locked in RECORD, but failed to lock in 
PLAYBACK, this would indicate that the timing refer- 
ence is lost. This would point to a failure between points C 
and B. If the VCR fails to lock in both PLAYBACK and 
RECORD, the problem may lie with the 30PG feedback 
pulse generated by the video cylinder motor. Use a scope 
to confirm that the 30PG pulses are developed, that they 
have sufficient amplitude and that they are triggering the 
.ramp that drives the sample -and -hold gate. Usually, most 
of this circuitry is inside one IC. You can however trace 

VIDEO 
INPUT 

TO RECORD PROCESSING 

-- -111. i SYNC 
REP +2 DELAY AMPLIFIER 

30PG DELAY 

RAMP 
GENERATOR 

A 

HEAD 

D REC 

B 

AMPLIFIER 

C 

DELAY 
1 

DELAY 
2 

REC 

O PB 

TRACKING 

SAMPLE 
AND 
HOLD 

30PG HEAD DRUM 

FEEDBACK 

POWER 
AMPLIFIER 

SERVO MOTOR 
OR BRAKE 

TO MUTING CIRCUITS 
IN SYSTEM CONTROL 
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Servo circuits can be troublesome to service 
because most of the circuitry is predicated 
on feedback loops. 

both reference and feedback signals to points as close to 
the sample -and -hold gate as possible. 

Two (2) important points to remember 
1. The use of signal injection is certainly not a new tool. 

But in the age of high-tech, it is a viable one. 
2. Forcing a change of state or put another way, making 

something happen, is a tool that should be considered 
when working with logic circuits. 

Adjustment procedures 
At right is a typical servo adjustment procedure as given 

in the GE service manual for one of GE's table model 
VCRs. TP indicates the point to which the test equipment 
is to be connected. The control to be adjusted is adjustable 
resistor R2021. 

For this adjustment, a special alignment tape is to be 
played with the VCR in SP mode. The measuring device is 
an oscilloscope. 

The scope -face pattern that will be displayed under these 
conditions is shown below right. The period T should be six 
times the horizontal line interval, plus or minus one line. 

Advertising rates in the Classified Section are 85 
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 $20.00. 

For ads on which replies are sent to us for forwarding 
(blind ads), there is an additional charge of $30.00 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 

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 

SONY-TRINITRON REBUILTS are now available. Call 
for price & delivery, 1-716-621-5250. 7-86-tfn 

TV TOUGH DOGS 200 symptoms and cures. Send 
$6.95 to DAVIS TV, 11772 Old Fashion Way, Garden 
Grove, CA 92640. 1-87-3t 

Note : 

TP2005, R2021 : Servo Section on the main C.B.A. 

TP3001 : Video Signal Process Section on 

the Dain C.B.A. 

TP ADJ. MODE INPUT 

TP2005 

TP3001 

R2021 SP PLAY 

TAPE M Eq. SPEC. 

ALIGNMENT TAPE 

(VFM50001H6) 

COLOR BARS 

OSCILLOSCOPE T = 6 ± 1 H 

(0.38±0.06msec) 

FOR SALE Descramble the latest video cassette copy 
protection scheme. Our simple LINE ZAPPER circuit 

takes the jitter out of your picture. Complete plans 
and theory only $9.95 plus $1.50 postage and han- 
dling. Printed circuit board or complete kit also avail- 
able. Elephant Electronics Inc., Box 41865-E, Phoenix, 
AZ 85080 (602) 581-1973. 10-86-tfn 

FORSALE:Jerrold gated pulse theory. Twelve informa- 
tion packed pages covering DI & DIC converter opera- 
tion. Includes introduction to trimode system. $6.95 
plus $1.50 postage and handling. Elephant Electronics 
Inc., Box 41865-E, Phoenix, AZ 85080 (602) 581-1973. 

10-86-tf n 

SERVICE MANUALS. Large Shop has 18 yr. collection 
of duplicates. All original manufacturer. All new. 
Audio $2.00, video $5.00. Send SASE for list. Tape 
Recorder CNnic; 4850 E. Speedway; Tucson, Arizona 
85712. 11.86-tfn 

VCR REPAIR SOLUTIONS for VHS models. Over 150 
symptoms and cures. The hard ones. Send $11.95 to 
Eagle Electronics, 2534 Miracle Lane, Mishawaka, IN 
46545. 12.86.6t 

ATTENTION: Sylvania remote control motor for 
hospital televisions no. 23-99-383 for sale. With ex- 
change $39.00, without exchange $47.00. Kinirral Elec- 
tronics, 68-26 64th Place, Glendale, N.Y. 11385. Tel. 
(718) 366-3859. 1-86-4t 

VIDEO TUNE-UP disk converts C64/128 computer in- 
to color bar generator. Standard test patterns (rain- 
bow, purity, crosshatch...) plus new BAR SWEEP pat- 
tern. Instructions included: $27.95 SOLAS, Box 665, 
Spring house, PA 19477 (dealers/schools call 
215.723-4597) 2-87-2t 

OVER 1000 SAMS FOTOFACTS and file cabinets for 
sale. No reasonable offers refused. W. G. Coulter, 
RR1, Box 137, Hartstown, PA 16131. 3-87-1t 

HELP WANTED 
AUDIONIDEO TECHNICIAN NEEDED, experience 
preferred, ability to learn and adapt quickly 
necessary. Work on the latest equipment from major 
manufacturers. Good pay, advancement opportunity 
Located in college town of 50,000. Write Hessian Elec- 
tronics, 211 E. 11th St., Coralville, IN 52241 or call 
317-351-5290. 3-87-1t 

One Horizontal Line 

HELP WANTED (CONT.) 

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., 1232 NE 26th St., Ft. Lauderdale, FL 

33305. (305)564-8274 10 AM to 6:30 PM. Ask for Dave or 
Joe. 8-85-tfn 

VIDEO/AUDIO technician needed. Top pay and 

benefits for well trained and experienced technicians 
who are expert with consumer TV and audio equip- 
ment. Training by manufacturers such as: Sony, 

Hitachi, RCA, Panasonic, etc. are necessary for job ex- 

perience. Write or call: Atlantic Electronics, Inc., 1881 

NE 26th St., Ft. Lauderdale, FL 33305, 305-564-8274 (10 

AM 6:30 PM). Ask for Dave or Joe. 1-87-41 

ELECTRONIC TECHNICIANS - Part time for field serv- 
ice and preventative maintenance. Openings nation- 
wide. Must have own transportation, flexible hours, 
and some equipment. $15.00 per hour. Send Resume 
to Field Service, Best Power Technology, P.O. Box 
280, Necedah, WI 54646. 2-87-2t 

BUSINESS OPPORTUNITIES 

T.V. SALES & SERVICE. Well established business 
located northern Virginia. Owner retiring and will help 
with financing. Call 703-972-7027 after 7:00 p.m. EST. 

6/85-tf n 

3 HOURS FROM SAN FRANCISCO, Electronic repair 
shop in Pine Forested foothills. Vision problem forces 
sale. 7 rm residence, Ig beautiful gdn all shop equip In- 

cluded,$155k min50% dwn req (916)872-1962. 10-86-tfn 

TVVCR-STEREO SERVICE BUSINESS -have warran- 
ty service for 33 major companies -Est. 27 years -- 
want to retire....L.I.N.Y. 516-475-2203. 3.87-1t 
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SERVICES 

TELEVISION TUNER REBUILDING, all makes & 
models. 24 -hour turnaround, one year limited warran- 
ty. Competitive pricing. Contact: Electrodyn, 917 
South Rogers St., Bloomington, In. 47401. Telephone: 
812-334-1023. 2-87-2t 

NRO EQUIPMENT REPAIR, satellite receivers, anten- 
na actuators and down converters. 72 -hour turn- 
around, 90 -day limited warranty. Contact: Electrodyn, 
917 South Rogers St., Bloomington, in. 47401. Tele- 
phone: 812-334.1023. 2-87-2t 

REPAIR OF ZENITH circuit board 9.160 -all; with dud 
exchange $33.00. One year guarantee. Kinirral Elec- 
tronics, 68-26 64th Place, Glendale, N.Y. 11385. (718) 
366-3859. 1-87-3t 

VCR REPAIR, all makes and models. 72 -hour turn- 
around, 90 -day limited warranty. Contact: Electrodyn, 
917 South Rogers St., Bloomington, IN 47401. 
Telephone: 812-334-1023. 3-87-1t 

Educ.-Instruction 
CABLE TV TRAINING-Training in Cable Television 
Technology. Learn construction, installation, and 
maintenance. Cable Correspondence Courses, Inc., 
P.O. Box 1319, St. Charles, MO 63302. 2-87-3t 

A MUST FOR THE TV TECHNICIAN 

UNIVERSAL CRT ADAPTER- Don't buy another 
socket for your CRT Tester! Join 10,000 satisif- 
led buyers & WIN the Socket War! 
GUARANTEED to fit your tester. 
Test/clean/restore ALL Color B/W, 
Pro ection. $59.99ppd w/Setup 
book, Visa, MC, COD. 

1-800-331-9658 
DANDY MFG. CO. 

2323 Gibson, Muskogee, Oklahoma 74403 

Circle (58) on Reply Card 

ATTENTION 
ELECTRONIC TECHNICIANS 

Highly Effective Home Study BSEE Degree Pro- 
gram for Experienced Electronic Technicians 
Our New Advanced Placement Program grants 
Credit for previous Schooling & Professional Ex- 
perience. Advance Rapidly) Our 4011, Veari 

FREE DESCRIPTIVE LITERATURE! 

Cooks Institute of Electronics Engineering 
P.O. BOX 20345, JACKSON, MS 39209 

Circle (59) on Reply Card 

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

Call Toll Free for details 8/5 1-800-228-4338 CST 

Circle (60) on Reply Card 

7 MILLION TUBES 

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

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

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

P.O. Box 213, Elizabeth, N.J 07206 
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ADVANCED TEST 
EQUIPMENT RENTALS 
Rent - Sell - Service - Buy 

Electronic Equipment 
ADVANCED TEST EQUIPMENT SALES 

SAN DIEGO, CA 

CALL (619) 483-2832 

Reader 
Page Service Advertiser 

Number Number Hotline 
Accutest Instruments, Inc 46 31 609/259-0460 
Advanced Test Equipment Rental 74 62 619/483-2832 
Automated Production Equipment Corp. 9 6 516/654-1197 
B&K Precision Dynascan Corp 26C 67 312/889-9087 
Beckman Industrial Corp IFC 1 714/671-4800 
C & S Sales 51 38 800/292-7711 
Caig Laboratories, Inc. 56 64 619/743-7143 
Chemtronics, Inc. 52 39 800/645-5244 
Cleveland Institute of Electronics 60 47 800/321-2155 
Consolidated Electronics Inc. 17 10 800/543-3568 
Contact East 59 45 800/225-5370 
Cooks Inst. Elect. Engrg. 74 59 601/371-1351 
Dandy Mfg. Co 74 58 800/331-9658 
Deluxe Electronics 74 63 7141998-66866 
Digikey 62 50 800/344-4539 
Digitron Electronic 71 57 800/526-4928 
E.S.I., Inc. 24 14 800/645-4720 
E -Z -Hook 20 11 818/446-6175 
Electronics Warehouse Corp. 43 26 800/221-0424 
ETA 43 
Fluke, John Mfg. Co., Inc 29 18 800/227-3800 
Global Specialties Corp 41 23 800/345-6251 
Gregory Thomas, Inc. 54 41 
Hameg Inc 69 56 516/883-3837 
Hitachi Sales Corp. of America 25 15 800/421-1040 
Hitachi-Denshi America, Ltd 61 49 516/921-7200 
ISCET 64 817/921-9101 
J.C. Penney Co. 63 52 404/961-8400 
Jenks W.S. & Sons 48 33 800/638-6405 
Jensen Tools Inc 60 48 6021968.6231 
Kenwood Test & Measuring Instruments 28 17 213/639-9000 
Leader Instrument Corp 5 4,68 514/337-9500 
Matsushita Services Co. (Parts Div.) 26A 66 
Matsushita Services Co. (Publications Div.) 53 40 
MCM Electronics 67 55 800/543-4330 
Moody Tools 39 36 800/223-9036 
NAP Consumer Electronics (Technical Publications Div.) 55 42 615/475.3801 
NARDA 57 44 312/953-8950 
NCM Electronics 44 27 408/496-0290 
NESDA 52,54 817/921-9061 
Network Technologies, Inc. 65 53 216/543-1646 
NRI Schools -Electronics Division 19 202/244.1600 
NTE Electronics, Inc 27 16 800/631-1250 
OK Industries, Inc 65 54 212/994-6600 
Optima Electronics 21 12 305/652-3971 
Pan Son Electronics 712 5,8 800/624-7272 
Projector Recorder Belt Corp. 59 46 800/558-9572 
PTS Corp. 23 13 812/824-9331 
RNJ Electronics 47 32 800/645-5833 
Salen Enterprises 62 51 312/465-1424 
Sams, Howard W. & Co., Inc. 15 9 800/428 -SAMS 
Sencore, Inc 31,33 19,20 800/843-3338 
Sencore, Inc 35,37 21,22 800/843-3338 
Simpson Electric Co., 45 29 312/687-2265 
Solder Absorbing Technology Inc 56 43 800/628-8862 
Spectrum 2000 Inc. 66 65 
Sperry AW Instruments Inc. '11 7 800/645-5398 
Sperry Tech, Inc. 74 60 800/228-4338 
Tech Spray 3 3 800/858-4043 
Techni-Tool 44 28 215/825-4990 
Tektronix, Inc. IBC 2 800/433-2323 
Tentel 50 37 800/538-6894 
Test Probes, Inc. 46 30 619/459-4197 
Transleteronic Inc. 43 25 718/633-2800 
Tycor 42 24 800/661-9263 
U.S. Instrument Rentals 49 35 800/824.2873 
Unity Electronics 74 61 201/351-4200 
UTR Electronics 48 34 404/753.5311 
Zenith BC 
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dong wit d'in Yuma dan glistw., jivers and rename in comma keel toe 
male twee tapas annoying ta kiwi. DECODE A TAPE ha. many leeorea 

Two models to d+wee from. and phew mat at si /Amri 
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P.O. Box 419 
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Nicholas McGeachin 
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Telex: 295555 LSPG 
Telephones: Central Line 01 582-7522 

Direct Line 01 587-1578 
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NOW GET SCOPE, COUNTER 
AND DMM INPUT ALL AT ONCE 

THROUGH ONE PROBE! 

Gated frequency measurement. 
B sweep triggering during the 
intensified portion of the A sweep. 
Intensified portion frequency is 
measured with the counter/timer/ 
DMM. 

The Tek 2236 combines 
100 MHz, dual timebase 
scope capability with 
counter/timer/DMM 
functions integrated into 
its vertical, horizontal 
and trigger systems. For 
the same effort it takes to 
display a waveform you 
can obtain digital readout 
of frequency, period, 
width, totalized events, 
delay time and s -time to 
accuracies of 0.001%. 

The same probe is 
used to provide input for the 
CRT display and the digital 
measurement system, 
resulting in easy set-up, 
greater measurement confi- 
dence and reduced circuit 
loading. Probe tip volts can 
also be measured through 
the Ch 1 input. 

Precision measurements 
at the touch of a button. 
Auto -ranging frequency, 
period, width and gated 
measurements are push- 
button -simple. And the 2236 
offers an independent float- 
ing 5000 count, auto -rang- 
ing multimeter with side 
inputs for DC voltage mea - 

Delay time measurement. Delay 
time from the start of A sweep to 
the start of the B sweep is mea- 
sured with crystal accuracy. 

Channel 1 dc volts measure- 
ment. The average dc compo- 
nent of a waveform is measured 
directly through channel 1 with 
direct digital fluorescent readout. 

Bandwidth 100 MHz 

No of Channels 2+ Trig. View 

Max. Sweep Speed 5 ns/div 

Digital 
Readout 
Features 

Direct Ch 1 Voltage Meas. 0.5% DC; 2.0% 
AC RMS 

Resistance: .01f/ to 200 Meg/ 
Continuity/Temp: Audible/C° or F° 
Totalizing Counter: -1 counts to 8,000,000 
Direct Freq. Meas: 100 MHz to 0.001% acc. 
Period, Width Meas: 10 ns with 10 ps max. 

resolution 

Timing Meas. 
Accuracy 

.001% (delay and o -time with readout) 

Trigger Modes 

Weight 

P -P Auto, Norm, TV Field, TV Line, Single 
Sweep 

7.3 kg (16.2 lb) 

Price $2650 

Warranty 3 -year including CRT (plus optional service 
plans to 5 years) 

surements to 0.1%. 
A built-in, auto -ranging 

ohmmeter provides 
resistance measurements 
from 0.01 SZ to 2Gfl-as 
well as audible continuity. 
Automatic diode/junction 
detection and operator 
prompts serve to simplify 
set-up and enhance 
confidence in your 
measurements. 

The 2236: scope, 
counter, timer, DMM 
plus a 3 -year warranty 

-all for just $2,650. 
Contact your nearest dis- 
tributor or call Tek toll -free. 
Technical personnel on our 
direct -line will answer your 
questions and expedite 
delivery. Orders include 
probes, 30 -day free trial and 
service worldwide. 

Call Tek direct: 
1-800-433-2323 for 
video tape or literature, 

1-800-426-2200 for 
application assistance or 
ordering information. 

In Oregon, call collect: 
1-627-2200 

TéJctronbx 
COMMITTED TO EXCELLENCE 
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Chances are the easiest, fastest,most rewarding 
way for you to make it 

sellin- 
or even 

ggbig 
bi er! - in the 

gservice 

business is by Zenith Accessories 
to the very same customers whose electronics 
or 

Just 
sus s other redotailers products you now service. And it goes without yousaying that the better can earn extra money from the relatively easy sale of known and the more respected a product's name is 

accessories backed by Zenith, a name renowned for the easier, faster, and more profitably you can sell it product performance and reliability. across -the -counter... or while out on a service call. Once you realize that and decide to cash in on Call your Zenith distributor's Accessory Sales Man - the sale of accessories, call your Zenith distributor's ager and learn now - today! - how to turn some 6, 7 Accessory Sales Manager for the sales tools and or 8 feet of floor space into a Zenith Profit Center. training he can make available to you. It's there! Yours for the asking! The way for you to Zenith Accessories, like all Zenith products, are make it big - or even bigger in the electronics 
made to meet or exceed Zenith's quality and perform- business! - by selling Zenith Accessories to the same ance standards - standards that have earned Zenith a customers whose electronics you now service! 
level of acceptance unsurpassed in consumer Call your Zenith distributor's Accessory 
electronics. Sales Manager now or write direct. 

The quality goes in 
before the name goes on.® 

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