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No other training—in school, on the job,
anywhere—shows you how to trouble-
shoot and service computers like NRI

PACKARD BELL COMPUTER

HARD DISK NEC VA0 dual speed (4.77 MHz/ 8 MH2) CPU,

MONITOR

20 megabyte hard disk drive you install
intemmally for greater data storage
capacity and data access speed.

DIGITAL MULTIMETER

Professional test instrument for
quick and easy measurements.

LESSONS

Clearcut illustrated
texts bulld your

understanding
of computers
step by step.

SOFTWARE

Including Ms-DOS, GW
BASIC, word processing,
database and spreadsheet
programs.

Only NRI walks you through the
step-by-step assembly of a powerful
XT-compatible computer system you
keep~—giving you the hands-on
experience you need to work with,
troubleshoot, and service all of today’s most
widely used computer systems. You get all it
takes to start a money-making career, even a
business of your own in computer service.

No doubt about it: The best way to leam to service computers is o actually
build a state-of-the-art computer from the kevboard on up. As you put the
nuachine together, performing key tests and demonstrations at each stage of
assembly, vou see for yourself how cach part of it works, what can go wrong,

and how vou can fix it.

Only NRI—the leader in career-building, at-honxe electronics training for 75
yean—gives vou such practical, real-world computer servicing experience. Indecd
no other training—in school, on the job, arnyubere— shows you how 1o trouble-
shoot and service computers like NRI

You get in-demand computer servicing skills as you
train with your own XT-compatible system—now
with 20 meg hard drive

With NRI's exclusive hands-on training, you actually build and keep the powerful
new Packard Bell VX88 PC/XT compatible computer, complete with $12K RAM and
20 meg hard disk drive.

You start by assembling and testing the “intelligent” kevboard, move on 10 test
the circuitry on the main logic board, install the power supply and 5% " disk drive,
then interface your high-resolution monitor. But that’s not all.

Only NRI gives you a top-rated micro with complete
training built into the assembly process

Your NRI hands-on training continues as you install the powerful 20 megabwte hard
disk drive—todav’s most wanted computer peripheral—included in your course 1o
dramatically increase your computer’s storage capacity while giving vou lightning:
quick data access.

Having fully assembled your Packard Bell VX88, you take it through a compicte
series of diagnostic tests, mastering protfessional computer servicing iechniques as you
take commund of the full power of the VX88's high-speed V40 microprocessor

In no time at all, you have the confidence and the know-how 10 work with,
troubleshoot, and service every computer on the market today. Indeed you have
what it takes to step into a full-time, money-making career as an industry technician
even start a compuler service business of your own

No experience needed, NRI builds it in

You need no previous experience in computers or clectronics to succeed with NRI
You start with the basics, following easy-to-read instructions and diagrams, quickly

512K RAM, 360K doubie-sided disk drive.

High-resolution, non-glare, 12" TTL
monochrome monttor with tilt and
swivel base.

TECHNICAL MANUALS
With professional programs and
complete specs on Packard
Bell computer.

DISCOVERY LAB

Complete breadboarding
system to let you design and
modify circuits, diagnose
and repalr fauits.

DIGITAL
LOGIC
PROBE
Simplifies

analyzing digital

0
‘ circuit operation.

moving from the fundamentals o
sophisticated computer servicing
techniques. Step by casy step, you
get the kind of practical hands-on
experience that nuakes vou uniquely
prepared (o take advantage of every
opportunity in today’s top-growth
field of computer service
What's more—you learn at your own
pace in your own home. No classroom
pressures, no night scbool, no need to
quit your present job until vou're ready
to make your move. And all throughout
your training, vou have the full support of vour personal NRI instructor and the NRI
technical staff always ready 1o answer your questions and give you help whenever
you need it

Your FREE NRI catalog tells more

Send today for your free full-color catalog describing everv aspect of NRI's innovative
computer training, as well as hands-on training in robotics, video/ audio servicing.
electronic music technology. security electronics, data communications, and other
growing high-tech carcer ficlds
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A rose by
any other
name

Do you suppose the engineers and
designers who have devised electronic
components and circuits deliberately set
out to make it confusing, or do you think
it just happened that way? Take current,
for example. When I was studying elec-
tronics back in the dark ages BIC
(before integrated circuits), I learned
that something called conventional cur-
rent flowed from the positive terminal
of a dc power source. Later, I found that
people were using the idea of electron
current flowing from the negative ter-
minal of the dc power source. And of
course, it doesn’t matter which way you
look at it, as long as you’re consistent.

When I was studying vacuum tubes,
things were bad enough with plate cur-
rent and voltage and grid current and
voltage and cathode current and voltage.
Then we got into transistors and not
only did we have three sets of voltages
and currents, but now there were both
NPN and PNP transistors with totally
opposite polarities of biasing ar-
rangements, either of which might be
analyzed using either conventional cur-
rent or electron current methods.

Then along came field-effect tran-
sistors, and those, it seems, were
available in junction (JFET) or metal-
oxide-semiconductor (MOSFET)
varieties (and just for good measure you
can also refer to the MOS devices as
insulated-gate devices, or IGFETS).

But wait, there’s more. The JFETS
and MOSFETs come in n-channel or p-
channel varieties, either of which can be
operated in either the enhancement
mode or the depletion mode.

Give me a break!

Making this situation even worse, the
same engineers who came up with all
of these wonderful and confusing crit-
ters are also responsible for coming up
with some terms that may have made
sense to them at the time, but have since

I had their origins vanish into the mists
| of obscurity. We've discussed a few of
them before, and through speculation
and some help from our readers, we
came up with explanations for them.
One of my favorites is “‘aquadag,” the
black coating inside and out on the sides
of a picture tube. Turns out that’s actual-
ly a trademark for an aqueous solution
of “deflocculated Acheson graphite” put
out by the Acheson Graphite company.

Here’s another one. Does anyone have
any idea of the origin of the term “BNC
connector,” such as is used on oscillo-
scopes and other test equipment? I've
heard somewhere in the neighborhood
of half a dozen explanations, most of
which are suspect. Here’s one: It secms
that there used to be a “Type N con-
nector, and when someone manufac-
tured a smaller version of it, they called
ita “baby Type N’ connector or BNC.
This explanation is even documented in
a book published in 1945, but I'm
skeptical.

Someone else suggested that because
it’'s a BayoNet Connector, the name
came from those three letters. That's the
explanation I like best so far.

This kind of shenanigans with ter-
minology is fun, but it has a serious
side, too. Obscure references and terms
for which no one knows the exact mean-
ing or origin make what is supposed to
be an exact technology less exact. They
also become stumbling blocks. A term
that’s not familiar is something that a
technician or engineer will trip over
every time he comes to it, wasting
precious time and attention. And when
a term is obscure, sometimes a valuable
piece of information is missing, mak-
ing the solution of the problem at hand
more difficult.

That’s why we put together “The
Electronics Servicer’s Dictionary” —
we hope you’ll find the answers to
some questions that have been troubling
you, and at the least, maybe you won’t
get hung up on terminology as much
when you read our articles in the future.
If any of you have a favorite technical
term or abbreviation that you would like
an explanation for, let us know. Maybe
the next time we do something like this,
we can include it.

N Cone e Caraaen
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How to beat the high cost of cheap meters.

You get what you pay for.
So get the Fluke 70 Series.

You'll get more meter for your money,
whether you choose the affordable 73,
the feature-packed 75 or the deluxe 77.

All of them will give you years of
performance, long after cheaper meters
have pegged their fishhook needles for
the last time.

That's because they're built to last, in-
side and out. So they're tough to break. They
don’t blow fuses all the time. You don't
even have to replace batteries as often.

And they're backed by a 3-year warranty.
Not the usual 1-year.

Of course, you may only care that the
world-champion 70 Series combines digital
and analog displays with more automatic
features, greater accuracy and easier opera-
tion than any other meters in their class.

You may not care that they have a lower
overall cost of ownership than all the other
“bargain” meters out there.

But just in case, now you know.

For a free brochure or your nearest
distributor, call toll-free
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Test your electronics knowledge

By Sam Wilson, CFT |/ S s S0 [ IRt ¥ P A A i s G A

1. An ohmmeter test is being con-
ducted on an NPN transistor. As
shown in Figure A, the positive lead
of the ohmmeter output voltage goes
to the collector, and the negative lead
goes to the emitter. The ohmmeter
should indicate a

A. high resistance.

B. low resistance.

2. Refer again to the test in Figure
A. A 6.8k resistor is momentarily
connected between the base and col-
lector leads. This will

A. destroy the transistor.

B. increase the resistance as indicated
by the ohmmeter.

C. not affect the ohmmeter reading.
D. decrease the resistance as in-

Wilson is the electronics theory consultant for ES&T.

dicated by the ohmmeter.

3. What is the approximate voltage
gain of the amplifier in Figure B?

4. Both of the symbols in Figure C
represent the same component. What
is the component?

5. The tuned circuit in Figure D uses
a varactor diode. To increase the
resonant frequency, the +DC voltage
should be

A. increased.

B. decreased.

6. Which type of diode is used for
sensing infrared?

7. Refer to Figure E. The symbol in-
side the box was supposed to be in

color but it never got printed. Which
of the following is more likely for the
missing symbol?

A. P-channel enhancement MOS-
FET.

B. N-channel depletion MOSFET.

8. Figure F shows a symbol that is
used with flow charts. It means to
A. go slow.

B. stop.

C. make a decision.

D. interchange data.

9. Refer to the sine wave voltage in
Figure G. What is the difference be-
tween OV and the sine wave average
called?

10. What does the symbol in Figure
H stand for?

TRANSISTOR
ALLIGATOR
cLIP
NPN
e[ 8] ¢ PROBE
N o J+
FIGURE A

lSIGNAL

OUTPUT

l_

SIGNAL
INPUT

ﬁ

ARROWS SHOW DIRECTION
OF ELECTRON CURRENT
FIGURE E

SIGNAL

SIGNAL
OUTPUT

INPUT

-

0.39kQ

g 4.7kQ
FIGURE B g

FIGURE C

Low
RESISTANCE
VALUE

+dc

FIGURE D

ov \

FIGURE F
SINE WAVE AVERAGE

FIGURE G

S

FIGURE H
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Answers

. A — high resistance. The base of
the transistor is open, so the tran-
sistor is cut off.

2. D — decrease the resistance as in-
i dicated by the ohmmeter. This is a
better test. It shows that the base has
control over the collector current.
The resistor forward-biases the basc.
That in turn increases the collector
current, as indicated by the reduced
resistance.

3. 10V. When the emitter resistor is
not bypassed, as in the case of the
amplifier in Figure B, the approx-
imate gain is equal to the collector
resistance divided by the emitter
resistance.

4. Shockley diode. It is also known
as a 4-layer diode. This is a
breakover device that does not con-
duct until its forward bias reaches a
predetermined value.

S. A — increased. Increasing the
positive voltage increases the diode
reverse bias. Increasing the reverse
bias of a varactor diode decreases its
capacity. Decreasing the capacity in
a tuned circuit increases the resonant
frequency.

6. PIN diodes are used for sensing
infrared energy.

7. A — P-channel enhancement
MOSFET. The voltage divider is
used to forward-bias the device. The
negative supply and the direction of
electron current are clues to the type
of device. There are other devices
that would work but they weren’t
choices in the question.

8. C — make a decision. Of course,
if you’re going to make a decision,
you probably should go slow.

9. Offset. You will see this as an ad-
justment on some function
generators. It permits you to adjust
the dc level in relationship to the
signal.

10. ALU. It is the symbol for the
arithmetic logic unit inside a
microprocessor. The ALU is the
number cruncher. It performs
arithmetic and logic functions on
stored data.

The ECG easy-to-use logic

probe finds even the toughest faulty circuits!

y f\/ \ The ECG® compact, lightweight PR21 logic probe

; makes troubleshooting and analyzing faulty
(\ logic circuits a snap. T%ne PR21 is switch selectable
\\g (pulse detection or memory) and is compatible
with TTL/CMOS. The PR21’s other capabilities:

[J responds to a pulse as narrow as 30-ns
[ operates up to 20 Mhz
[J audible logic state tones

The ECG PR21 is powered
by the circuit being tested, eliminating the
need for a battery or other external power The Smart Choice
source. Contact olrlw of ouzr gggezth?n 900 — -
distributors, or call 1-800-225-8326 for the
name of the distributor nearest you. It just H‘IIIPSECG
might be the smartest call you make alﬂweek. A North American Philips Company

Circle (6) on Reply Card

Philips ECG’s Cable Converter brings in
the signal loud and clear!
[ The TV 2000 adapts any TV set to

cable ready.

* [ Remote control adtxsts volume, turns
. TVon/off, has direct channel selection and
channel stepping, N

[J Receives up to 139 VHE, UHF and cable channels. v ‘,',( g
[J Separate video and audio outputs for direct connection to VCR and > R
stereo systems. S

[ Stores up to 12 user-selected channels
for quick selection.

Contact one of our more than 900 distrib-
utors, or call 1-800-225-8326 for the name
of the distributor nearest you. It just might
be the smartest call you make all week.

The Smart Choice.

PhilipsECG

A North American Philips Company
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ECG DM-76 Auto-Ranging Digital
Multimeter: The smart choice for value!

ECG®DM-76 Multimeter is accurate, priced right and packed full of
features. Here’s what you get:

[J Auto or manual range selection

[J 0.5% basic accuracy

[J 3% digit LCD with range indicator

[J Data hold

[J 20 megohm full scale

[J Transistor hEg

[1 Diode VF

[J Audible continuity test

Accuracy! Value! All the features you need!

Contact one of our more than 900 distrib-
utors, or call 1-800-225-8326 for the name

of the distributor nearest you. It just might H‘IIIPSECG

be the smartest call you make all week. A North American Philips Company
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Business Corner

Diversify, and keep good records

The thrill of victory, the agony of
defeat. There is probably no better real-
world illustration of that shop-worn
phrase than is contained in the history
of the electronics servicing industry.

If we regard the end of World War II
as the beginning of the modern elec-
tronics servicing industry, we have cer-
tainly seen both the thrill of victory and
the agony of defeat compressed into
those forty years or so. When all of
those Gls returned from WWII with
their newly acquired electronics skills,
new radio and TV service companies
were launched at a mind-boggling pace.
And the business climate couldn’t have
been better. A new phenomenon called
television was being hailed as the most
fascinating form of entertainment since
motion pictures. TV sets were selling as
fast as manufacturers (all of them
American) could turn out the product.
The industry’s appetite for people who
knew how to install and repair these new
gadgets was insatiable. It was almost im-
possible to fail in the TV service
business in those days.

Rapid improvements in electronic
technology kept the service profit pot at
a rapid boil. As soon as things showed
signs of dying down a little, color televi-
sion made its debut. If B&W TV re-
quired a lot of service, color sets re-
quired even more. Breakdowns were so
common in those days that jokes about
live-in service technicians became a
staple for network comedians.

There were so many success stories
in the service industry that “experts” on
successful service business operations
began to give seminars and write books
on how easy it was. The thrill of victory.

But a strange thing happened as tech-
nology continued its dizzying escala-
tion. Solid-state electronics was intro-
duced and then improved. Dependabili-
ty in TV and other electronic products
increased on a geometric basis. Work
became scarce, competition hungry.
Thousands of small service businesses
died. Some are still dying. Slowly. The
agony of defeat.

With the perspective that comes with
the passage of time, we can look back
now and sec more clearly what
happened. Many of the industry’s ‘“‘ex-
perts” weren’t so expert after all. The
business climate had been so favorable
that business success was almost

unavoidable — until the going got tough.

But there was an important lesson to
be learned in all this. There really were
some experts out there. And they’re still
around today, with businesses that are

bigger, better and more successful than
ever.

In my travels around the country, I
meet and work with many of the in-
dustry’s most successful service dealers.
Analyzing the differences between their
businesses and the ones that fail is part
of my job. Passing some of those obser-
vations along to you is one of the pur-
poses of this column.

It’s easy to see now that a willingness
and the ability to diversify has been a
major factor in long-term success for
electronic service dealers. Anyone who
has been in the service industry for a
while remembers the old-timer who was
unwilling or unable to advance beyond
television. His business is long gone
now. A successful service dealer whom
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I admire recently told me that 60% of
his revenue today comes from servicing
products that did not exist when he
founded the business 30 years ago.

So, diversification is one of the ob-
vious keys to longevity in this business.
Your ability to diversify, in turn,
depends on your ability to keep up with
advancing technology — that’s part of
the purpose of ES&T magazine.

The other major characteristic that I
have seen in successful electronics ser-
vicing dealers is their recognition that
service is, above all, a BUSINESS. If
a service business is to be successful,
its owners and managers must be skilled
business managers. We hope that
Business Corner will help you in that
objective.

One of the most obvious signs of
pending trouble that I see in my work
in the field is a service dealer’s failure
to maintain adequate records. Keeping
and using good records is not at all dif-
ficult. More imperative, it is a vitally
important responsibility. Business
records are a signpost of where you have
been, where you are now and, most im-
perative, where you may be heading.

Among the business records that I feel
are most imperative are monthly
operating statements that adhere to stan-
dard formats, operating budgets, servic-
ing technician productivity records, and
the tracking of advertising results (even
if Yellow Pages are the only advertising
being used). From time to time, we’ll
discuss each of these records and how
to put them to use effectively.

I want to emphasize to you that a
failure to keep adequate business
records is one of the most common of
all reasons for the failure of small
businesses. The good news is that there
is no reason to avoid the job. Done prop-
erly, it’s easy. And once you come to de-
pend on your records, you’ll wonder
how you ever survived without them. If
you are among those who alrcady main-
tain a good set of business records, con-
gratulations. That’s one of the reasons

you're still alive and kicking. GG,



HIGH PLACES TIGHT SPACES
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No matter w_ere you go,': i
Tek’s new 222 is a perfect fit.

Introducing Tek’s new 222 Digital Oscilloscope. Weighing Plus, the 222 lets you pre-define front-panel setups, and call
in at under 4.5 pounds, the new Tek 222 is an ultra-portable, them up with a single button in the field. You can also save
10-MHz digital storage scope that's perfect for service applications.  waveforms in the scope’s memory, then transfer them to a PC for
So tough, rugged, and totally self-contained, it can go just analysis and hard-copy output when you get back to the shop.
about anywhere. And it's incredibly easy to use—even in 3est of all, the 222 is yours for only $2350. And that includes
extreme conditions. Tek's remarkable three-year warranty

on parts, labor, and CRT.
Get one to go! Pack a handful of
power with you wherever you go. To
order your 222, or for a free bro-
chure, contact your local Tek rep-
resentative or authorized
distributor
In a hurry? Call
1-800-426-2200.

Extraordinary capability and reliability at
a great price. The 222 is a dual-channel
scope that can measure a wide variety
of electronic instrumentation and
circuitry. It has rechargeable on-
board batteries with a floating
ground to 400 volts, and
meets tough environmental
standards.

Tektronix

“OMMITTED TO EXCELLENCE

Circle (7) on Reply Card




Electronic servicers are constantly
scarching for the newest technology —
test equipment to make their jobs easicr,
special services to increase their cffi-
ciency, associations and schools to keep
them on top of new information, and of
coursc those elusive replacement parts
to get that TV oft the bench and back
in the hands of its owner. To help you
in your search for what's new, here’s the
third ES&T Buyers’ Guide. Keep this
reference on hand year-round — after
all. who knows when you might need
to find a source for that one particular
capacitor you just can't find anywhere?

Using the Buyers’ Guide

You want to buy a new oscilloscope,
but you’re not sure what new features
are available, and you don’t have a phone
number on hand to help you find it.
That's one of the reasons we publish the
Buyers” Guide. Every month we hear
about new test equipment, new contin-
uing education courses, even brand new
companies. In this issue, we'll pull all
that information together into one han-
dy reference, cross-referenced to the
issue’s advertisements to give you an
idea of some specific products you can
choose from. The Buyers’ Guide is

divided into five categories:

® product directory. ....... page Il
® replaccment parts/components
JITSCLONRY. s & »waia s nahee page 45.
® scrvices directory. .. ..... page 5l
* association/educational sources
UiTCCIORY irui, wow ol & a4 s page 52.
® company address

JINCCtOLy e a0 s s 1 s nmemu s page 53.

Finding a product

The product directory is subdivided
by the type of product: test equipment,
test equipment accessories, circuit
damage protective equipment/supplies,
supplies/accessories equipment,
audio/video accessories and tools. If you
nced a breakout box, for example, just
turn to ““Test equipment.” You'll notice
two things in the listings: some com-
panies are highlighted in blue, and some
company names are followed by a *D.
The *D indicates that the company
distributes, not manufactures, a par-
ticular product. The blue listings point
out companies that have advertised in
this issue. If you want to know a little
bit more about what a company has to
offer, turn to the page number indicated
to the right — a small feature. but one

that we hope will make this Buyers’
Guide just a little more informative.

Making your contact

So, you know what company you're
interested in, what next? Turn to the
company mailing address section. Here
you’ll find the addresses and telephone
numbers for more than 460 companics
that offer products or services for your
industry. No matter what you're look-
ing for, this directory, tailored for the
clectronics servicer. should point you in
the right direction.

We've also included the replacement
parts/components directory to help you
locate those hard-to-find items, and the
services directory should help you find
consultants, rental equipment and repair
or calibration services. If you're look-
ing for a book, seminar or class to con-
tinue your electronics education or
enhance your business acumen, check
out the association/educational sources
directory.

We hope we’ve included all the equip-
ment, parts and manufacturers you
need, but we're not holding our breath.
New companies and products are
launched cvery day, so if we’ve left out
information you nced, drop us a line.
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Product directory

See Adv. Page

B lcst cquipment

AC LEAKAGE TESTERS

Abatron Electronics*D

Accutest Instruments*D

AEMC Corp.

Allled Electronics, A Div. of Hall-Mark
Electronics*D

Amprobe Instrument

Biddle Instruments

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D 73

Fordham Radio Supply Co.*D

HSC Electronic Supply*D

The Instrument Mart, Inc.*D

Joseph Electronics*D 71

Ketvin Electronics*D

Kikusui International Corp.

RAG Electronics Inc.*D 57
Sencore Electronics IFC
Simpson Electric Co 53

Specialized Products Co.*D

A.W. Sperry Instruments, Inc.

Sutton Designs, Inc. Computer
Security Div.

Tekserv*D

TIF Instruments, Inc.

Transcat*D

Verite

Video Midwest & AVC Divs. of Vaughn
Communications®*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

AUTOMATED TEST
EQUIPMENT

Abatron Electronics*D

American Reliance Inc.

Analogic Corp.

Anasco Corp.*D

Arium Corp.

Biddle Instruments

Cabletest Products Co. (Formerly
Hollex inc.)

Colorado Data Systems

Convex Corp.

CSTS Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D 73

Fiskars Electronics Corp. AC Power
Div.

John Fluke Mfg. Co. Inc. 5

GenRad, Inc.

GlobeTech International, Inc.

Greenbrier Electronics Div. Temco
Instruments, Inc.

Heath Co.

Hilevel Technology, Inc.

Hi-Techniques Inc.

HSC Electronic Supply*D

Huntron Inc.

Hy-Tronix Instruments, Inc.

IET Labs, Inc.

The Instrument Mart, Inc.*D

Interconnect Devices, Inc.

1Q Technologies, Inc.

W.S. Jenks & Son*D

Joseph Electronics*D 71

Keytek Instrument Corp.

Kobetron inc.

Marconi Instruments

MarKenrich Corp.

Pacific Power Source

PanSon Electronics*D

PAXR Corp.

Pioneer-Standard Electronics*D

Racal-Dana Instruments Inc.

Rapid Systems

Schlumberger Instruments

See Adv. Page

IFC
8A-B,9,

Sencore Electronics
Tektronix, Inc.
16A-B,17
Temco Instruments Inc.
Triplett Corp.
United States Instrument
Rentals*D 55
Verite
Video Midwest & AVC Divs. of Vaughn
Communications*D
D.S. Walker & Assoclates, Inc.
Wandel & Goltermann, Inc.
Wavetek Corp.

BREAKOUT BOXES

American Reliance Inc.

Anasco Corp.*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

B&B Electronics Mfg., Co.

Beckman Industrial Corp.
Instrumentation Products

Div 1BC
Black Box Corp.*D
Com-Kyt inc.
Consolidated Electronics

Inc.*D 73
Contact East, Inc.*D 74

Convex Corp.

Datacom Technologies, Inc.

Datatran Corp.

E.LL. Instruments, Inc.

Electro Standards Lab, Inc.

Electronics Warehouse Corp.*D 73

Fordham Radio Supply Co.*D

Frederick Engineering, Inc.

G.C. Electronics Co. Div. of GC
Thorsen Co.

Global Speciaities A Div. of Interplex

Hall-ComSec, Inc.

Hand Tool Industries, Inc.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

1AM

International Data Sclences

1Q Technologies, Inc.

JDR Microdevices*D

W.S. Jenks & Son*D

Jensen Tools inc.*D

Joseph Electronics®*D 71

Kelvin Electronics*D

Kobetron Inc.

Marconi Instruments

MCM Electronics*D 61

Milo Associates, Inc.*D

M-Test Equipment

P.K. Neuses Inc.*D

Nu-Data Inc.

ORA Electronics

Patton Electronics Co.

Pioneer-Standard Electronics*D

RAG Electronics Inc.*D 57

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,
Inc.*D

Sintec Co.*D

Specialized Products Co.*D

Sutton Designs, Inc. Computer
Security Div.

Techni-Tool Inc.*D 72

Tektronix Communications Network
Analyzers Div.

Telecommunications Techniques Corp.

Tool Kit Specialists, Inc 68

Transcat*D

Tucker Electronics Co.*D

United States instrument
Rentals*D 55

Video Midwest & AVC Divs. of Vaughn
Communications*D

Wandel & Goltermann, Inc.

Company mailing addresses begin on page 53.

See Adv. Page

CELLULAR TELEPHONE TEST
EQUIPMENT

Consolidated Electronics
Inc.*D 73
Electro Rent Corp.*D
Hand Tool Industries, Inc.
The Instrument Mart, Inc.*D
Joseph Electronics®*D 71
Marconi Instruments
Ramsey Electronics Inc.

Sony Service Co 23,29

COMPUTER DIAGNOSTIC
SOFTWARE

Designer Technology

International Data Sciences

Jensen Tools Inc.*D

Joseph Electronics*D 71

Sony Service Co 23,29

Specialized Products Co.*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

Windsor Technologies, Inc 31

CONTINUITY TESTERS

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Amprobe Instrument

Arrow Electronics inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Biddle Instruments

Brunelle Instruments Inc.

Bursma Electronic Distributing®*D

Cabletest Products Co. (Formerly
Hollex Inc.)

CG Instruments Inc.

Charleswater Products, Inc.

Com-Kyl Inc.
Consolidated Electronics

Inc.*D 73
Contact East, Inc.*D 74

Datacom Technologies, Inc.

Desco Industries

EDS, Inc.

E.LL. Instruments, Inc.

Electro Standards Lab, Inc.

Electronics Warehouse Corp.*D 73

Corp.

EMCO Electronics

Fordham Radio Supply Co.*D

G.C. Electronics Co. Div. of GC
Thorsen Co.

Global Specialties A Div. of Interplex

HMC-Hub Material Co.*D

HSC Electronic Supply*D

The Instrument Mart, inc.*D

JDR Microdevices*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D 71

Kelvin Electronics*D

Wayne Kerr Inc.

Klein Tools, Inc.

L-Com Inc.

Lil" Bitty Tester, Inc.

MCM Electronics*D 61

Microtest, Inc.

Milo Associates, inc.*D

Miltex Supply Corp.*D

MiniTool Inc.

Nu-Data Inc.

0.K. Industries Inc.

Omnitron Electronics*D

ORA Electronics

Patton Electronics Co.

RAG Electronics Inc.*D 57

RNJ Electronics inc.*D

Scooter Products Ohm Electrics,
Inc.*D

o v

See Adv. Page

Simpson Electric Co 53
Sintec Co.*D

Specialized Products Co.*D

Speco Div.

A.W. Sperry Instruments, Inc.
Synchronicity Research Co.

Techni-Tool Inc.*D 72
Tekserv*D

TIF Instruments, Inc.

Tool Kit Specialists, Inc 68

Tool-Tronics, Inc.*D

The Triangle Tool Group, Inc.

Vaco Products 61

Video Midwest & AVC Divs. of Vaughn
Communications*D

Yokogawa Corp. of America

CRT TESTERS/RESTORERS

Accutest Instruments*D
B&K-Precision Maxtec International
Corp.
Bursma Electronic Distributing®*D
Consolidated Electronics
Inc.*D 73
Dandy Mfg. Co.
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 73
Fordham Radio Supply Co.*D
HMC-Hub Material Co.*D
Joseph Electronics®*D 71
Kelvin Electronics*D
Omnitron Electronics*D
PanSon Electronics*D

RAG Electronics Inc.*D 57
RNJ Electronics Inc.*D
Sencore Electronics IFC

Sony Service Co 23,2¢

Video Midwest & AVC Divs. of Vaughn
Communications*D

D.S. Walker & Associates, Inc.

CURVE TRACERS

Accutest Instruments*D
Brunelle Instruments Inc.
Consolidated Electronics
Inc.*D 73
Electro Rent Corp.*D
Electronic Design Specialists
Electronics Warehouse Corp.*D 73
Genstar Rental Electronics Inc.
Hameg, Inc.
HSC Electronic Supply*D
Huntron inc.
The Instrument Mart, Inc.*D
Joseph Electronics®*D 71
Kelvin Electronics®*D
Leader insirumvents Corp
Leasametric IRD*D
Omnitron Electronics®*D
PanSon Electronics*D
Polaris Div. of UXL Corp.
RAG Electronics Inc.*D 57
RNJ Electronics Inc.*D
Synchronicity Research Co.
Tekserv*D
Tektronix, Inc
16A.B,17
Video Midwest & AVC Divs. of Vaughn
Communications*D

DATA COMMUNICATION
ANALYZERS/MONITORS/
TESTERS

Abatron Electronics*D

Anritsu Meter Co. of America

B&B Electronics Mfg., Co.

Beckman Industrial Corp
Instrumentation Products
Div BC

Black Box Corp.*D

Colorado Data Systems

8A-B9
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DELIVERY IS THE MOST IMPORTANT
FUNGTION OF A PARTS DISTRIBUTOR.
BUT IT'S NOT ENOU

M‘m;mﬂ

DE.\»NB“‘Yrﬂ )

MATSUSHITA AUTHORIZED PARTS-LINK ™ DISTRIBUTORS. BECAUSE IT PAYS TO BE SURE.

Some distributors are quick to promise fast.delivery of replace- replacement parts to other Matsushita built products so that you
ment electronic parts. But they may:not always be the right parts. can retain the high quality and reliability of Matsushita’s design.
That's never a problem when you put'your trust in a Matsushita Au- THE OIFFERENCE BETWEEN A PROMISE KEPT, AND A
thorized PARTS-LINK™ Distributor — your best source for Panasonic, PROMISE BROKEN.

Technics and Quasar original replacement parts. For basic stocking, Your Matsushita Authorized PARTS-LINK™ Distributor isn’t

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-LINK™ 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

MASUSTI.
SERVICES GOl

Panasonic Technics OQuasar

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-LINK™
Distributor — see our listings at right.
YOUR SOURCE OF CONFIDENCE.




MATSUSHITA

AUTHORIZED REPLACEMENT PARTS DISTRIBUTORS

Panasonic®+ Technics®+ QQuasar"

ARIZONA

ARIZONA WHOLESALE SUPPLY CO.*(C/M) » 2020 E. University Dr., Phoenix 85062 « 602-258-7901
ELECTRONIC PARTS CO.°(C/V/M) » 4021 N. 31s! Ave., Phoenix 85017 * 602-227-7281

ARKANSAS

AMERICAN ELECTRONICS® (C/V/M) « 101 W. Rock St
CALIFORNIA

ANDREWS ELECTRONICS * (C/V/M) » 905 Allen Ave.. Glendale 91201 « 818-845-3536

AUDIO VIDEO PARTS, INC.*(C/¥) ¢ 1071 South La Brea Ave., Los Angeles 90019 ¢ 213-933-8141
CASS ELECTRONICS * (C/V/M) = 801 Seventh Ave., Oakland 94606 » 415-839-2277

CFUCK HURLEY ELECTRONICS ® (C/V/M) » 2557 Albatross Way. Sacramento 95815 » 916-927-5891
E AND K PARTS, INC.*(C/V/M) » 2115 Westwood Bivd., Los Angeles 90025 ¢ 213-475-6848
HURLEY ELECTRONICS *(C/M) » 10712 inglewood Ave., inglewood 90304 » 213-678-7644

HURLEY ELECTRONICS * (C/M} 730 W. Spruce, San Bernardino 92410« 714-885-0721

HURLEY ELECTRONICS * (C/M} « 318 16th St., San Diego 92101 ¢ 619-235-6245

HURLEY ELECTRONICS " (C/M) ¢ 2101 N. Fairview, Santa Ana 92706 ¢ 714-971-2992

PACIFIC COAST PARTS*(C/V/M) » 15024 Staff Court, Gardena 92048 ¢ 213-515-0207
WJOLESALE VACUUM " * * * (V) » 5811 Rose Ave., Long Beach 90813 ¢ 213-428-6411

COLORADO

DENVER-WALKER ELECTRONICS " (C/V/M} » 299 Bryant St
CONNECTICUT

SIGNAL ELECTRONICS SUPPLY, INC." (C) » 589 New Park Ave.. West Hartford 06110 » 203-233-8551
FLORIDA

HERMAN ELECTRONICS *(C/V/M} » 1365 N.W. 23rd St., Miami 33142 ¢ 305-634-6591

LAYCO, INC, *(C/V/M) » 501 South Main St., Crestview 32536 ¢ 904-682-0321

VANCE BALDWIN *(C) » 2207 S. Andrews Ave.. Fort Lauderdale 33316 » 305-523-3461

VANCE BALDWIN"(C/M) » 11629 N.W 7th Ave.. Miami 33168 * 305-769-0225

VANCE BALDWIN" (C/V/M) ¢ 1307 N. Himes Ave.. Tampa 33607 ¢ 813-870-2606

VANCE BALDWIN " (C/V/M) « 500 Clematis St., West Palm Beach 33401 » 305-832-5671

WALDER ELECTRONICS* * (C/V/M) » 1801 N.E. 2nd Ave., Miami 33132 # 305-379-4794

GEORGIA

BUCKEYE VACUUM CLEANER" * * * (V) » 2870 Plant Atkinson Rd.. Smyrna 30080  404-351-7300
CLIMATIC CORPORATION"t(C/V/M) ¢ 650 Old Norcross. Lawrenceville 30246 ¢ 404-962-0737
WHOLESALE INDUSTRIAL * (C/M) » 5925 Peachtree Corners East. Norcross 30071 ¢ 404-447 -8436
HAWAII

PANASONIC HAWAII, INC." (C/V/M) » 91-238 Kauhi St
ILLINOIS

B-B & W, INC.*(C/V/M) » 2137 S. Euclid Ave., Berwyn 60402 » 312-242-1533

HESCO, INC." * * * (V) ¢ 6633 North Milwaukee Ave., Niles 60648 ¢ 312-647-6700

HOWARD ELECTRONIC SALES (C/V/M) ® 4573 Archer Ave.. Chicago 60632  312-254-1777
JOSEPH ELECTRONICS, INC. " (C/M) » 8830 N. Milwaukee Ave. , Niles 60648 » 312.297-4200

UNION ELECTRONIC DIST.*(C/V/M) » 16012 S. Cottage Grove. South Holland 60473 « 312-333-4100
YEOMANS DISTRIBUTING CO.*(C/V/M) ¢ 1503 W. Altorfer Dr., Peoria 61614 ¢ 309-691-0050
INDIANA

ELECTRONIC SERVICE PARTS* (C/V/M) s 2901 E. Washington St
IOWA

JONES DISTRIBUTING CO. (C/V/M) » 2650 Bridgeport Dr. Sioux City 51102 « 712-277-8600
UNION SUPPLY COMPANY, INC.*(C/V/M) » 231 S. 3rd St.. Burlington 52601 » 319-754-5745
YEOMANS DISTRIBUTING CO.*{(C/M) » 616 New York St., Des Moines 50313 » 515-280-8179
KANSAS

G & A DISTRIBUTORS, INC.* (C/V/M)} * 635 N. Hydraulic St
KENTUCKY

MAJOR DISTRIBUTING COMPANY *(C/M) » 449 S 161h St., Paducah 42001 ¢ 502-443-5345

SERVICE ELECTRONICS SUPPLY *(C) » 1046A New Circle Rd.. NE, Lexinglon 40505 ¢ 606-254-5786
MARYLAND

FAIRWAY ELECTRONICS * (C/V/M) ¢ 3040 Waterview Drive, Baltimore 21230 » 301-576-8555

FAIRWAY ELECTRONICS * (C/V/M) ¢ 4210 Howard Ave Kensington 20795 ¢ 301-564-1440
TRITRONICS, INC.*(C/V/M) « 1306 Continental Dr, Abingdon 21009-2334 « 301-676-7300
MASSACHUSETTS

MIL ELECTRONICS®(C/V/M) ¢ 27-33 Jones Rd., Waltham 02154  617-891-6730

SIGNAL ELECTRONICS SUPPLY, INC.*(C) * 484 Worthington St.. Springfleld 01105 » 413-739-3893
TEE VEE SUPPLY CO.*(C/V/M) » 3211 Washington St., Boston 02130 ¢ 617-522-9330

MICHIGAN

POTTER DISTRIBUTORS * (C/M) » 4037 Roger Chaflee Dr. S.E.. Grand Rapids 49508 * 616-531-6860
REMCOR ELECTRONICS * (C/M) ¢ 10670 Nine Mile Rd.. Oak Park 48237 ¢ 313-541-5624

MINNESOTA

NESS ELECTRONICS, INC.* (C/V/M) + 441 Stinson Bivd NE, Minneapolis 55413 ¢ 612-623-9505
MID AMERICA VACUUM CLEANER SUPPLY CO" " ** (V) » 666 University Ave. St. Paul 55104 » 612-222-0763
MISSISSIPPI

TRI-STATE ELECTRONICS " (C/V/M) » 605 W. Fortification St
MISSOURI

CITITRONIX, INC.* (C/V/M) » 1641 Dielman Rd., St Louis 63132 ¢ 314-427-3420

MANHATTAN ELECTRONICS, INC.*(C/V/M} » 1101C E. 76th Terrace, Kansas City 64131 ¢ 816-361-9440
TACONY CORP.* * * * (V) » 1760 Glisinn Lane, Fenlon 63036 ¢ 314-349-3000

Fayetteville 72701 ¢ 501-442-8070

Denver 80219 « 303-935-2405

Ewa Beach 96808-0774 » 808-682-285!

Indianapolis 46201 ¢ 317-269-1527

Wichita 67201 ¢ 316-262-3707

Jackson 39203 » 601-355-3431

Parts Division

NEW HAMPSHIRE

TEE-VEE SUPPLY CO." (C/V/M) » 58 Elm St
NEW JERSEY

NIDISCO ELECTRONICS * (C/V/M) ¢ 284-294 Passaic St
NEW MEXICO

ELECTRONIC PARTS CO.*(C/V/M) ¢ 2620 Rhode Island NE, Albuquerque 87110 » 505-293-6161

NEW YORK

A & P ELECTRONICS® (C/V/M) # 4144 Sunrise Highway, Massapequa 11758 ¢ 516-541-4200

DALE ELECTRONICS *(C/V/M) » 7 E. 20th St., New York City 10003 ¢ 212-475-1124

GREEN TELE-RADIO DIST.* (C) « 84-00 73rd Avenue, Glendale 11385 # 718-821-1114

GMB SALES * (C/M) ¢ 2700 Middle Country Rd.. Centereach 11720 » 516-585-8111

MILL ELECTRONIC SUPPLY * (C/V/M) ¢ 2026 McDonald Ave., Brooklyn 11223 « 718-336-4575

PAGO APPLIANCE PARTS " (C/M) ¢ 700 Broadway. Bultalo 14212 « 716-856-8133

PANSON ELECTRONICS * (C/V/M) » 268 Norman Avenue, Greenpoint 11222 ¢ 718-383-3400

RADIO EQUIPMENT CORP./(C) * 196 Vuican St.. Buffalo 14207 « 716-874-2690

STAR FOR PARTS * * * * (V) » 250 Rabro Drive East. Hauppauge 11788-0255 « 800-525-6046 (E xcept CO)
UNITED TELETRONIC PARTS *(C/M) « 3860 10th Ave . New York 10034 « 212-L09-2330

NORTH CAROLINA

ALLISON-ERWIN CO.*(C/V/M} » 2920 N. Tryon St
NORTH DAKOTA

WESTECH DISTRIBUTING * (C/V) # 1345 Main Ave., Fargo 58103 ¢ 701-237-4885

OHIO

FOX INTERNATIONAL, INC. * (C/V/M) » 23600 Aurora Rd.. Bedford Heights 44146 » 216-439-8500
LARRICKS, INC.*(C/V/M) * 23 Mackoll St., Dayton 45403 ¢ 513-258-1211

OKLAHOMA

AMERICAN ELECTRONICS* (C/V/M} ¢ 730 South Utica, Tulsa 74104 « 918-599-8866

OREGON

DIVERSIFIED PARTS " (C/V/M) ¢ 2104 S.E 9th Ave.. Portland 97214 « 503-236-6140

THE MOORE CO.“(C/V/M) » 333 SE 2nd. Portland 97214 ¢ 503-234-5000

PENNSYLVANIA

AMERICAN VAC DISTRIBUTORS®* ** (V) » 3132 E. Thompson St., Philadelphia 19134 ¢ 215.423-4522
CRS ELECTRONICS * (C/M) ¢ 818 Brownsville Rd., Pitisburgh 15210  412-431-7700

LINWOOD WHOLESALE, INC.*(C/M} ¢ 1139 Sumner Ave., Whitehall 18052 « 215-820-0357
STEINBERG ELECTRONICS * (C/V/M) » 2520 N. Broad St., Philadelphia 19132 « 215-BA3-9400
RHODE ISLAND

JABBOUR ELECTRONICS * (C/V/M} » 1744 Cranston St
SOUTH CAROLINA

WHOLESALE INDUSTRIAL *(C/V/M) » 515 E Bay St
TENNESSEE

CURREY'S, INC.*(C/V) » 923-8th Ave.. 5., Nashville 37203 » 615-242-4223

MILLS MORRIS CO.*(C/V/M) » 677 Phelan Ave.. Memphis 38101 ¢ 901-774-9810

SHIELDS ELECTRONICS SUPPLY, INC. * (C/V/M)* 4722 Middlebrook Pike, Knoxville 37921 615-588-2421
TEXAS

ELECTRONIC COMPONENT * (C/V/M) » 2401 Bissonnet. Houston 77005  713-528-1543

FOX INTERNATIONAL *(C/V/M) ¢ 752 So. Sherman. Richardson 75081 ¢ 214-231-1826
M-TRONICS "~ (C/V/M) ¢ 3201 West Ave., San Antonio 78213 » 512-340-4069

PORTER BURGESS CO.*(C/V/M) » 1233 Levee St Dallas 75207 » 214-741-5161

VCP INTERNATIONAL, INC.* * - *(V) ¢ 2285 Merritt Dr. Garland 75040 ¢ 214-271-7474

VIRGINIA

AVEC ELECTRONICS CORP.* (M) » 711 Granby St.. Norfolk 23510 » 804-627-3502

AVEC ELECTRONICS CORP * (M) ¢ 2002 Staples Mill Rd.. Richmond 23230 ¢ 804-359-6071

FAIRWAY ELECTRONICS, INC. (C/V/M} » 2304 Chamberlayne Ave., Richmond 23222 ¢ 804-321-7255
WASHINGTON

P-E DISTRIBUTING * (C/V/M) » PO Box 19315, Seattle 98109-1315 ¢ 206-624-3112

WISCONSIN

DYKRO, INC.* (C/V/M) ¢« N9G W14401 Commerce Dr., Menomonee Falls 53051 ¢ 414-255-1900

G.M. POPKEY COMPANY *(C/V/M} ¢ 2035 Larsen Rd.. Green Bay 54307-2237 ¢ 414-497-0400

Nashua 03060 » 603-889-4171

Passaic 07055 « 201-779-5520

Charlotte 28232 » 704-334-8621

Cranston 02920 ¢ 401-944-2570

Charleston 29403 ¢ 803-722-2634

CODING

(C) Consumer Electronic Parts Full Line

v) Vacuum Parts Panasonic Only
(M) Major Appliance Parts Quasar Only

“** .. vacuum Only
t For Dealers Only

(as of 6/17/88)

Matsushita Services Company, 50 Meadowland Parkway, Secaucus, NJ 07094

Circle (8) on Reply Card



Product directory ‘

See Adv. Page

Com-Kyl Inc.

Contact East, Inc.*D 74

Convex Corp.

Datacom Technologies, Inc.

Datatran Corp.

Digitech Industries Inc.

Electro Rent Corp.*D

Electro Standards Lab, Inc.

Frederick Engineering, Inc.

Genstar Rental Electronics Inc.

Global Specialties A Div. of interplex

Greenbrier Electronics Div. Temco
Instruments, Inc.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

Intelco Corp.

International Data Sciences

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D 71

Keytek Instrument Corp.

Kobetron inc.

Leasametric IRD*D

Micromax Corp.

Microtest, Inc.

M-Test Equipment

Nu-Data Inc.

Patton Electronics Co.

RAG Electronics Inc.*D 57

Sony Service Co 23.29

Speclalized Products Co.*D

Sutton Designs, Inc. Computer

Security Div.
Techni-Tool Inc.*D 72
Tekelec
Tekserv*D

Tektronix Communications Network
Analyzers Div.
Tektronix, Inc
16A-B.17
Telecommunications Techniques Corp.
Teleproducts Div. Atlantic Research

8A-8,9,

Corp.
Tool Kit Specialists, Inc 68
United States Instrument

Rentals*D 55

Video Midwest & AVC Divs. of Vaughn
Communications*D
Wandel & Goltermann, Inc.

DISC DRIVE
ANALYZERS/TESTERS

Analogic Corp.

Applied Data Communications

Applied Memory Technology

Atrix, Inc.*D

AVA Instrumentation, Inc.

Brian Instruments, Inc.

Computer Doctors

Contact East, Inc.*D 74
Data Tech Reliance, Inc.

E.LL. Instruments, Inc.

Gage Applied Sciences Inc.

HMC-Hub Material Co.*D

Huntron inc.

Jensen Tools Inc.*D

Kenwood U.S.A. Corp 45
PanSon Electronics*D

Pioneer Research

Sony Service Co 23,29
Specialized Products Co.*D

D.S. Walker & Assoclates, inc.
Windsor Technologies, Inc 31

DISTORTION ANALYZERS

Accutest Instruments*D

Anascc Corp.*D

E.lL. Instruments, Inc.

Electro Rent Corp.*D

Electronic Parts Supply*D

Electrornes Warehouse Corp.*D 73
Gage Applied Sciences Inc.

Genstar Rental Electronics Inc.

Hameg, Inc.

Hewlett-Packard Co.

HSC Electronic Supply*D

The Instrument Mart, Inc.*D

Joseph Electronics*D 71
Leader Instruments Corp 3
Leasametric IRD*D

Lectronic Research Labs*D

Milo Associates, Inc.*D

Pacer Industries, Inc.

See Adv. Page

RAG Electronics Inc.*D 57
Tekserv*D
United States Instrument

Rentals*D 55

Video Midwest & AVC Divs. of Vaughn
Communications*D

FREQUENCY COUNTERS

Acculex Corp. ( A MetraByte Co.)

Accutest Instruments*D

Allied Electronics, A Div. of Hail-Mark
Electronics*D

Anasco Corp.*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Ballantine Labs, Inc.

Beckman Industrial Corp.
Instrumentation Products
Div IBC

B&K-Precision Maxtec International
Corp.

Brunelle Instruments Inc.

Bursma Electronic Distributing*D

CG Instruments Inc.

Colorado Data Systems

Consolidated Electronics

Inc.*D 79
Contact East, Inc.*D 74
C&S Sales*D

Davie Tech Inc.

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 73
Elenco Electronics, Inc.

EM Corp.

John Fluke Mfg. Co. Inc. 5
Fordham Radio Supply Co.*D

Gage Applied Sciences Inc.

Genstar Rental Electronics Inc.

Global Specialties A Div. of Interplex
GoldStar Precision Co. Ltd. 15
Hameg, inc.

Heath Co.

Hewlett-Packard Co.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D 71
Kelvin Electronics*D

Kenwood U.S.A. Corp. 45
Kikusui International Corp.

Leader Instruments Corp. 3

Leasametric IRD*D

Lectronic Research Labs*D

Marconi Instruments

M.A.T. Electronics*D a7
MCM Electronics*D 61
Mercer Electronics

Milo Associates, Inc.*D

Omnitron Electronics*D

Orion Instruments

PanSon Electronics*D
Pioneer-Standard Electronics*D
Racal-Dana instruments Inc.

RAG Electronics Inc.*D 57
Ramsey Electronics Inc.

RNJ Electronics Inc.*D

Rochester Instruments Systems

Salen Enterprises*D

Scooter Products Ohm Electrics,

Inc.*D
Sencaore Electronics IFC
Sibex Inc.
Simpson Electric Co 53
Sintec Co.*D

Specialized Products Co.*D

Sutton Designs, inc. Computer
Security Div.

Techni-Tool Inc.*D 72

Tekserv*D

Transcat*D

Triplett Corp.

Tucker Electronics Co.*D

United States Instrument
Rentals*D 55

Video Midwest & AVC Divs. of Vaughn
Communications*D

VIZ Test Equipment Div. of Kappa
Networks Inc.
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FUNCTION GENERATORS

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Anasco Corp.*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Ballantine Labs, inc.

Beckman Industrial Corp.
Instrumentation Products
Div 1BC

B&K-Precision Maxtec international
Corp.

Brunelle Instruments inc.

Bursma Electronic Distributing*D

Colorado Data Systems

Consolidated Electronics,

Inc.*D 73
Contact East, Inc.*D 74
C4&S Sales*D

Davle Tech Inc.

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 73
Elenco Electronics, Inc.

EM Corp.

EMCO Electronics

John Fluke Mfg. Co. Inc 5
Fordham Radio Supply Co.*D

Gage Applied Sciences Inc.

Genstar Rental Electronics Inc.

Global Specialties A Div. of Interplex
GoldStar Precision Co. Ltd. 5
Hameg, Inc.

Heath Co.

Hewlett-Packard Co.

Hi-Techniques Inc.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D 71
Kelvin Electronics*D

Kerwood U.S A Corp. 45
Kikusui International Corp.

Leader Instruments Corp. 3

Leasametric IRD*D

Lectronic Research Labs*D

MCM Electronics*D 61

Mercer Electronics

Milo Associates, Inc.*D

Omnitron Electronics*D

Orion Instruments

PanSon Electronics*D

RAG Electronics Inc.*D 57

Rapid Systems

RNJ Electronics Inc.*D

Rochester Instruments Systems

Rohde & Schwarz, Inc.

Salen Enterprises*D

Scooter Products Ohm Electrics,
Inc.*D

Sencore Electronics

Sibex Inc.

Simpson Electric Co. 513

Sintec Co.*D

Spanta, Inc.

Specialized Products Co.*D

Techni-Tool Inc.*D 72

Tekserv*D

Tektronix, Inc.

16A-B.17

Transcat*D

Tucker Electronics Co.*D

United States Instrument
Rentals*D 55

Video Midwest & AVC Divs. of Vaughn
Communications*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

Wavetek Corp.

IFC

8A-B,9

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

Atrix, Inc.*D

Electronics Warehouse Corp.*D 73
HMC-Hub Material Co.*D

HSC Electronic Supply*D

Jonard Industries

See Adv. Page

Joseph Electronics*D 71

P.K. Neuses Inc.*D

Omega Engineering inc.*D

Techni-Tool Inc.*D .72

Tentel Corp .70

Video Midwest & AVC Divs. of Vaughn
Communications*D

GENERATORS, AUDIO

Abatron Electronics*D

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Anasco Corp.*D

Ballantine Labs, inc.

B&K-Precision Maxtec International
Corp.

Brunelle Instruments Inc.

Bursma Electronic Distributing*D

Colorado Data Systems

Consolidated Electronics
Inc.*D 73

C&S Sales*D

Electro Rent Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 73

EM Corp.

EMCO Electronics

Hameg, Inc.

HSC Electronic Supply*D

The Instrument Mart, Inc.*D

Joseph Electronics*D 71
Kelvin Electronics*D

Kenwood U.S.A. Corp. 45
Leader Instruments Corp. 3
Leasametric IRD*D

MCM Electronics*D 61

Milo Associates, Inc.*D

NCM Electronics

Omnitron Electronics*D

PanSon Electronics*D

RAG Electronics Inc.*D ... 57

RNJ Electronics Inc.*D

Rohde & Schwarz, Inc.

Scooter Products Ohm Electrics,
Inc.*D

Sencore Electronics IFC
Specialized Products Co.*D
Tekserv*D
United States Instrument
Rentals*D ..55

Video Midwest & AVC Divs. of Vaughn
Communications*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

Wavetek Corp.

GENERATORS, SIGNAL

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Analogic Corp.

Anasco Corp.*D

B&K-Precision Maxtec International
Corp.

Bursma Electronic Distributing*D

Colorado Data Systems

Consolidated Electronics
Inc.*D 73

C&S Sales*D

Delta Electronics, Inc.

Digitech Industries Inc.

E.lL. Instruments, inc.

Electro Rent Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 73

Elenco Electronics, Inc.

EMCO Electronics

John Fluke Mfg. Co. Inc 5

Fordham Radio Supply Co.*D

Gage Applied Sciences iInc.

Genstar Rental Electronics Inc.

Hameg, Inc.

Hewlett-Packard Co.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

The Instrument Mart, Inc.*D

Joseph Electronics*D 71

Kelvin Electronics*D

Keytek Instrument Corp.

Leader Instruments Corp. 8

Leasametric IRD*D

Lectronic Research Labs*D

Company maliling addresses begin on page 53.



Quality Choice

Oscilloscope: OS-7040

OSCILLOSCOPE

08-7020 08-7040
DIGITAL MULTIMETER BENCH & HAND-HELD

DM-7241 DM-6335 DM-7333 DM-7143
FREQUENCY COUNTER

FC-7102 FC-7052
POWER SUPPLY & ANALOG MULTIMETER

oo R = =
Wit B O©
NSNS ==l
GP-233 AM-1001  AM-201 AM-2001

What does it take?

If you need various testing and measuring in-
struments, you can be sure that Goldstar Precision has
done its homework in continuing to perfect our products
to a professional degree of accuracy and features for
your most demanding uses. Whether it’s for your lab
bench or use in the field, Goldstar Precision assures
you of high performance capability as well as contem-
porary design with up-to-data features and specifications.

Handy portable design and high-fidelity accuracy
and easy operation are combined with reasonable
economy that will take you by surprise.

Goldstar Precision is ready to serve you either as
an OEM source or direct Goldstar brand name.

If our professional quality and economic value
sounds good to you, then look for us; we're lodking for
you, Your business will succeed with flying cclors, too.

Distributor/Dealer Inquiries Invited
Y

{a‘a GoldStar Pracision

13013 East 166th Street Cerritos, CA90701-2226
Tel: (213) 404-0101 Fax: (213) 926-0849 Tix: (310) 5835719 LGILA

Circie (9) on Reply Card
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See Adv. Page

Marconi Instruments

MarKenrich Corp.

MCM Electronics*D 61

Milo Associates, Inc.*D

NCM Electronics

Omnitron Electronics*D

PanSon Electronics*D

Power-Science Industries

Racal-Dana Instruments Inc.

RAG Electronics Inc.*D 57

Ramsey Electronics Inc.

Rapid Systems

RNJ Electronics Inc.*D

Rochester Instruments Systems

Rohde & Schwarz, Inc.

Scooter Products Ohm Electrics,
Inc.*D

Sintec Co.*D

Specialized Products Co.*D

Techni-Tool Inc.*D 72

Tekserv*D

United States Instrument
Rentals*D 55

Video Midwest & AVC Divs. of Vaughn
Communications*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

Wandel & Goltermann, Inc.

Wavetek Corp.

GENERATORS, VIDEO

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

B&K -Precision Maxtec International
Corp.

Bursma Etectronic Distributing*D

Consolidated Electronics
Inc.*D 73

Electro Rent Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 73

Gage Applied Sciences Inc.

HSC Electronic Supply*D

The Instrument Mart, Inc.*D

Joseph Electronics*D 71

Kelvin Electronics*D

Leader Instruments Corp

Leasametric IRD*D

NCM Electronics

Network Technologies, Inc.

Omnitron Electronics*D

PanSon Electronics*D

RAG Electronics Inc.*D 57

RNJ Electronics Inc.*D

Sencore Electronics

Simpson Electric Co 53
Tekserv*D
Townsend Test & Measurement
Group*D
United States Instrument
Rentals*D 55

Video Midwest & AVC Divs. of Vaughn
Communications*D

HV PROBES

Abatron Electronics*D

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Anasco Corp.*D

Atrix, Inc.*D

Beckman Industrial Corp
Instrumentation Products
div 1BC

B&K -Precision Maxtec International
Corp.

Brunelle Instruments Inc.

Bursma Electronic Distributing*D

Consolidated Electronics
¢.*D 73

E.l.L. Instruments, Inc.

Electro Rent Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 73

EM Corp.

EMCO Electronics

Hameg, Inc.

Hand Tool Industries, Inc.

HSC Electronic Supply*D

The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Jensen Toois Inc.*D

See Adv. Page

Joseph Electronics*D 71
Kelvin Electronics*D
Keytek Instrument Corp.
Leader Instruments Corp
Leasametric IRD*D
Lectronic Research Labs*D
Milo Associates, Inc.*D
Nicolet Oscilioscope Div.
O.K. Industries Inc.
Omnitron Electronics*D
PanSon Electronics*D
Polaris Div. of UXL Corp.
RAG Electronics Inc.*D 57
RNJ Electronics Inc.*D
Scooter Products Ohm Electrics,
inc.*D
Sencore Electronics
Simpson Electric Co 5
Techni-Tool Inc.*D 72
Tekserv*D
Tektronix, Inc
16A-B,17
TeleMatic Div. of UXL Corp.
Test Probes, Inc 49
Transcat*D
Video Midwest & AVC Divs. of Vaughn
Communications*D

8A-B,9

LOGIC ANALYZERS:
SIGNATURE/STATE

Abatron Electronics*D

Accutest Instruments*D

Anasco Corp.*D

Arium Corp.

Arrow Electronics Inc. Catalog Sales
Div.*D

Becktron

BitWise Designs, Inc

Bursma Electronic Distributing*D

Computer Service Technology, Inc.

E.l.L. Instruments, Inc.

Electro Rent Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 3

John Fluno Mfg. Co 5

Fordham Radio Supply Co.*D

Genstar Rental Electronics Inc.

Global Specialties A Div. of Interplex

Gould Inc. Test & Measurement
Group

Greenbrier Electronics Div. Temco
Instruments, Inc.

Heath Co.

Hewlett-Packard Co.

Hilevel Technology, Inc.

HSC Electronic Supply*D

Jensen Tools Inc.*D

Joseph Electronics*D

Kelvin Electronics*D

Kobetron Inc.

Leasametric IRD*D

Lil" Bitty Tester, Inc.

Micromax Corp

Milo Associates, Inc.*D

Omnilogic, Inc.

Omnitron Electronics*D

Orion Instruments

PrnmeLme A D|v of Soltec Corp.

~

Rapld Systems
Sintec Co.*D
Soltec Corp

Tekserv‘D

l6A B,17
Transcat*D
Jnited States Instrument
Rentals*
Universal Enterprises
Valley Data Sciences
Video Midwest & AVC Divs. of Vaughn
Communications*D
Ziltek Corp.

wn

LOGIC PROBES

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

American Reliance Inc.

Anasco Corp.*D

Arrow Electronics Inc. Catalog Sales
Div.*D
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Atrix, Inc.*D

Div
B&K-Precision Maxtec Internahonal
Corp.
Bruneile instruments Inc.
Bursma Electronic Distributing*D
Com-Kyl Inc.
Nsolid at oNIC
Contact East, Inc.*D 74
C&S Sales*D
Davle Tech Inc.
Digi-Key Corp.*D
E.LL. Instruments, Inc.
Electro Rent Corp.*D
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 73
Elenco Electronics, Inc.
Fordham Radio Supply Co.*D
Genstar Rental Electronics Inc.
Global Specialties A Div. of Interplex
Hewlett-Packard Co.
HMC-Hub Material Co.*D
HSC Electronic Supply*D
The Instrument Mart, Inc.*D
Interconnect Devices, Inc.
W.S. Jenks & Son*D
Jensen Tools Inc. ‘D

Joseph ectronics*D A
Kelvin EIectron-cs‘D
Kenwood U.S.A. Corp 45

Kobetron Inc.
Leasametnc IRD*D
MCM Electronics*D 61
Mercer Electronics
Milo Associates, Inc.*D
Mouser Electronics*D
O.K. Industries Inc.
Omnitron Electronics*D
PanSon EIectromcs‘D

Puoneer Standard Electronics*D
AG Electronics Inc.*D £
RNJ Electronics Inc.*D
Salen Enterprises*D
Scooter Products Ohm Electrics,
Inc.*D
Sintec Co.*D
Spanta, inc.
Specialized Products Co.*D

i i 68

Tool-Tronics, Inc.*D

Transcat*D
I >( > \’: 5

Universal Enterprises

Video Midwest & AVC Divs. of Vaughn
Communications*D

LOGIC PULSERS

Accutest Instruments*D
American Reliance Inc.

viv
Brunetle Instruments Inc.
Bursma Electronic Distributing*D

C&S Sales*D

Davle Tech Inc.

Digi-Key Corp.

Electromc Parts Supply'D
Elenco Electromcs Inc.
Genstar Rental Electronics Inc.
Global Specialties A Div. of Interplex
Hewlett-Packard Co.
HMC-Hub Material Co.*D
HSC Electronic Supply*D

The Instrument Mart, Inc.*D
W.S. Jenks & Son*D

Jensen Tools Inc. ‘D

Kelvm EIectromcs'D
Kobetron Inc.
Leasametric IRD*D

Mercer Electronics

See Adv. Page

Milo Associates, Inc.*D

O.K. Industries Inc.

Omnitron Electronics*D

PanSon Electromcs‘D

RAG Electronics 57

Salen Enterpnses‘D

Scooter Products Ohm Electrics,
Inc.*D

Smtec Co.*D
hni-Tool D 72
Transcat'D
United States Instrument
Rentals*D 55

Video Midwest & AVC Divs. of Vaughn
Communications*D

MAGNETRON TESTERS

PanSon Electronics*D
Video Midwest & AVC Divs. of Vaughn
Communications*D

METERS, CAPACITANCE/
INDUCTANCE

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

American Reliance Inc.

Amprobe Instrument

Anasco Corp.*D

Arrow Electronics Inc. Catalog Sales
Div.*D o

Beckman Industrial Co

tat )Cts

Div IBC
B&K-Precision Maxtec International
Corp.
Brunelle Instruments Inc.
Bursma Electronic Distributing*D
CG Instruments Inc.

Com-KyI Inc.
‘L‘ 73
1tact East, Inc.*D 74
Creatuve Electronlcs
C&S Sales*D
Daetron

Digitron Electronics Corp.*D
E.l.L. Instruments, Inc.
Electro Rent Corp.*D
Electromc Parts Supply‘D
Elenco Electromcs, Inc.

EM Corp.

EMCO Electronics

Extech Instruments Corp.
Fordham Radio Supply Co.*D

GenRad, Inc.

Global Spemaltues A Dnv of Interplex
recis o. Ltd 15

Hameg, Inc.

Hewlett-Packard Co.
HMC-Hub Material Co.*D
HSC Electronic Supply*D
IET Labs, Inc.

The Instrument Mart, Inc.*D
Itera/Belmoor

JDR Microdevices*D

W.S. Jenks & Son*D
Jensen Tools Inc.*D

Kelvin Electronics*D
Wayne Kerr Inc
Leasametnc IRD'D
Lectromc Research Labs*D

M E s*D 61
Mercer Electromcs
Milo Associates, Inc.*D
Omega Engineering Inc.*D
Omnitron Electronics*D
PanSon Electronics*D

M i

Pioneer-Standard Electronics*D
Quality Packagmg Subply Corp.*D g
o
RNJ Electromcs Inc.*D
Scooter Products Ohm Electrics,
Inc.*D

Sintec Co.*D
Spanta, Inc.
Specialized Products Co.*D

Company mailing addresses begin on page 53.



New Smart Scope makes
troubleshooting trouble-free.

When you’re looking for trouble, the new 100 —
MHz Tek 2247A will help you find it—fast. . S
With its integrated counter/timer, Auto 0 PR T

The built-in counter/timer/ Setu p’ d R' q e S mart-
vlmeter aulomaicall cic- Cursors™ and voltmeter,
H diterent volege ana fime the 2247A makes short
il work of the measure-
,r"—s" ;Fr; ments you need most.

7 Lk o '! Time-saving automa-

- tion and ease of use are
' built into every measure-
— W ment routine. The 2247A gives
- you one-button setup, storage
and recall of up to 20 setups,
time and voltage cursors, plus
on-screen readouts. It also
measures rise/fall time and
propagation delay auto-
matically, with counter
accuracy to 0.001%.
Best of all is the price: only :
$2795! This is the most exten- e

sive set of capabilities ever @
assembled in a
Iow-c,jgst scope. g T Getting one is easy, too.
And its backed  foddas @ ~ Forrapid ordering or a free
by Tek's standard Wwreanaiony 20 videotape demonstration,
Integrated Counter/Timer/Voltmeter ~ Yes
3-yeartwarrgnty Vlread VFed oy Ve call Tek today.
on parts an AutoSetp W
or—including s swsas 1=800-426-2200
labor—including 2= , B
ursors Yes e
the CRT. Warranty 3 years, incl. CRT ? 6
oty 3y, incl CRT_ | |
Tektronix

Prces subject 1o change without notice
Copyright ©1989, Tekironix, Inc. All rights reserved Circle (10) on Reply Card TAD-947



Droduct directory

See Adv. Page

A.W. Sperry Instruments, Inc.

Synchronicity Research Co.

Techni-Tool Inc.*D

Tekserv*D

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Transcat*D

United States Instrument
Rentals*D .

Unlversal Enterprises

Video Midwest & AVC Divs. of Vaughn
Communications*D

72
68

59

METERS, CLAMP ON

Accutest Instruments*D

AEMC Corp.

Allied Electronics, A Div. of Hail-Mark
Electronics*D

Amerlcan Reliance Inc.

Amprobe Instrument

Anasco Corp.*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Beckman Industrlal Corp.
Instrumentation Products
Div

Biddle Instruments

B&K-Precision Maxtec International
Corp.

Brunelle Instruments Inc.

Bursma Electronic Distributing*D

CG Instruments Inc.

Com-Kyl Inc.

Consolidated Electronics,
Inc.*D ..

Contact East, Inc.*D

C&S Sales*D

Digitron Electronics Corp.*D

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

Elenco Electronics, Inc.

EM Corp.

EMCO Electronics

Esterline Angus Instrument Corp.

Extech Instruments Corp.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D 71

Kelvin Electronics*D

Leasametric IRD*D

Lectronic Research Labs*D

MCM Electronics*D

Mercer Electronics

Milo Associates, Inc.*D

Moody Tools, Inc.

Omega Engineering Inc.*D

Omnitron Electronics*D

Pacer Industries, Inc.

PanSon Electronics*D

Philips ECG 7

Pioneer-Standard Electronics*D

RAG Electronics Inc.*D

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,
Inc.*D

Simpson Electric Co.

Sintec Co.*D

Spanta, Inc.

Specialized Products Co.*D

A.W. Sperry Instruments, Inc.

Techni-Tool Inc.*D

Tekserv*D

TIF Instruments, Inc.

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Transcat*D

Triplett Corp.

United States Instrument
Rentais*D

Universal Enterprises

Video Midwest & AVC Divs. of Vaughn
Communications*D

Yokogawa Corp. of America

IBC

73
74

73

61

57

513

72

68

55!

METERS, FIELD STRENGTH

Accutest Instruments*D
Advance Unit of Zero Corp.

See Adv. Page

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Amprobe Instrument

Anasco Corp.*D

B&K-Preclsion Maxtec International
Corp.

Bursma Electronic Distributing*D

Channel Master Div. of Avnet, Inc.

Charleswater Products, Inc.

Electro-Metrlcs

Electro Rent Corp.*D

Electro-Tech Systems, Inc.

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

HSC Electronic Supply*D

The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Joseph Electronics*D 71

Kelvin Electronics*D

Leader Instrumerits Corp. 3

Leasametric IRD*D

Lectronic Research Labs*D

Omnltron Electronics®*D

PanSon Electronics®*D

Pioneer-Standard Electronics*D

Plastic Systems, Inc.

RAG Electronics Inc.*D

RNJ Electronics Inc.*D

Rohde & Schwarz, Inc.

Sencore Electronics

Shogyo

Spanta, Inc.

Static Inc. A Sealed Air Co.

Sutton Designs, Inc. Computer
Security Div.

United States Instrument
Rentals*D 55

Video Midwest & AVC Divs. of Vaughn
Communlcations*D

Wavetek Corp.

73

5Y/

IFC

METERS, SIGNAL LEVEL

Acculex Corp. (A MetraByte Co.)

Accutest Instruments*D

Advance Unit of Zero Corp.

Allied Electronics, A Div. of Hall-Mark
Electronics*D

American Reliance Inc.

Amprobe Instrument

Anasco Corp.*D

B&K-Precision Maxtec International
Corp.

Brunelle Instruments Inc.

Deluxe Electronics

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D

GoldStar Precision Co. Ltd. 15

Hewlett-Packard Co.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Joseph Electronics®*D 71
Kelvin Electronics*D
Leader Instruments Corp 3

Leasametric IRD*D

Lectronic Research Labs*D
Milo Assoclates, Inc.*D
Omnltron Electronics*D
PanSon Electronics*D
Ploneer-Standard Electronics*D
Racal-Dana Instruments Inc.

RAG Electronics Inc.*D 57

RNJ Electronics Inc.*D

Shogyo

Sutton Designs, Inc. Computer
Security Div.

Tekserv*D

Townsend Test & Measurement
Group*D

United States Instrument
Rentals*D ... 55

Video Midwest & AVC Divs. of Vaughn
Communications*D

Wavetek Corp.

WestCon Div. of Sycon Corp.

METERS, SOUND LEVEL

Abatron Electronics*D

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

18 Electronic Servicing & Technology March 1989

See Adv. Page

Anasco Corp.*D

Brunelie Instruments Inc.

Consolidated Electronics
Inc.*D

E.LL. Instruments, Inc.

Electro Rent Corp.*D

EM Corp.

Extech Instruments Corp.

GenRad, Inc.

Genstar Rental Electronics Inc.

The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Joseph Electronics®*D 71

Leader Instruments Corp

Leasametric IRD*D

Lectronic Research Labs*D

Pacer Industries, Inc.

PanSon Electronics®*D

Pioneer-Standard Electronics*D

73

RAG Electronics Inc.*D S,
Rohde & Schwarz, Inc.
Shogyo
Simpson Electric Co 53
Techni-Tool Inc.*D 72
Tekserv*D
Transcat*D
United States Instrument

Rentals*D 55

Video Midwest & AVC Divs. of Vaughn
Communications*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

Yokogawa Corp. of America

METERS, VOLTMETERS, AC

Abatron Electronics*D
ABB Metrawatt Inc.
Acculex Corp. ( A MetraByte Co.)
Accutest Instruments*D
AEMC Corp.
Allled Electronics, A Div. of Hall-Mark
Electronics*D
Amprobe Instrument
Anasco Corp.*D
Arrow Electronics Inc. Catalog Sales
Div.*D
Atrix, Inc.*D
Ballantine Labs, Inc.
Beckman Industrial Corp
Instrumentation Products
iv 1BC
B&K-Precislon Maxtec International
Corp.
Brunelle Instruments inc.
Bursma Electronic Distrlbuting*D
CG Instruments Inc.
Colorado Data Systems
Com-Kyl Inc.
Consolidated Electronics,
Inc.*D
Contact East, Inc.*D
E.LL. Instruments, Inc.
Electro Rent Corp.*D
Electro-Tech Systems, Inc.
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
EM Corp.
EMCO Electronics
Esterline Angus Instrument Corp.
Extech Instruments Corp.
Fordham Radio Supply Co.*D
Genstar Rental Electronics Inc.
Global Speclalties A Div. of Interplex
GoldStar Precision Co. Ltd 18
Hameg, Inc.
Hand Tool Industries, Inc.
Hewlett-Packard Co.
HMC-Hub Material Co.*D
HSC Electronic Supply*D
IET Labs, Inc.
The Instrument Mart, Inc.*D
Itera/Belmoor
JDR Microdevices*D
W.S. Jenks & Son*D
Jensen Tools Inc.*D
Joseph Electronics*D 71
Kelvin Electronics*D
Kenwood U.S.A. Corp 45
Leader Instruments Corp 3
Leasametric IRD*D
Lectronic Research Labs*D
MCM Electronics*D
Mercer Electronics
Miio Associates, Inc.*D

78
74

61

See Adv. Page

Mouser Electronics*D

Omega Engineering Inc.*D

Omnltron Electronics*D

Pacer Industries, Inc.

PanSon Electronics*D

Ploneer-Standard Electronics*D

Racal-Dana Instruments Inc.

RAG Electronics Inc.*D

RNJ Electronics Inc.*D

Salen Enterprises*D

Scooter Products Ohm Electrics,
Inc.*D

Sencore Electronics

Shogyo

Simpson Electric Co 53

Sintec Co.*D

Specialized Products Co.*D

Speco Div.

A.W. Sperry Instruments, Inc.

Start Mfg. Inc.

Tekserv*D

TEP, Inc.

TIF Instruments, Inc.

Tool Kit Specialists, Inc

Tool-Tronics, inc.*D

Transcat*D

Triplett Corp.

United States Instrument
Rentals*D

Universal Enterprises

Video Midwest & AVC Divs. of Vaughn
Communications*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

Wavetek Corp.

WestCon Div. of Sycon Corp.

Yokogawa Corp. of America

57

68

S5

METERS, WOW AND FLUTTER

Accutest Instruments*D
Bursma Electronic Distributing*D
Consolidated Electronics
nc.*D
E.LL. Instruments, Inc.
Electro Rent Corp.*D
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
The Instrument Mart, Inc.*D
Joseph Electronics*D 71
Kenwood U.S.A. Corp. a5
Leader Instruments Corp. 3
Leasametric IRD*D
Omnitron Electronics*D
PanSon Electronics*D
Pioneer-Standard Electronics*D
RAG Electronics inc.*D
RNJ Electronics inc.*D
Video Midwest & AVC Divs. of Vaughn
Communications*D

73

73

517,

MICROWAVE LEAKAGE
TESTERS

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Consolidated Electronics,
Inc.*D 73

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronic Parts Supply*D

EM Corp.

Hewiett-Packard Co.

HSC Electronic Supply*D

Joseph Electronics*D 71

Lectronic Research Labs*D

Omnitron Electronics*D

PanSon Electronics*D

RAG Electronics Inc.*D 537/

Simpson Electric Co 53
United States instrument
Rentals*D 515,

Universal Enterprises
Video Midwest & AVC Divs. of Vaughn
Communicatlons*D

MULTIMETERS:
ANALOG/DIGITAL

ABB Metrawatt Inc.

Accutest Instruments*D

AEMC Corp.

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Company malling addresses begin on page 53.



technical articles are
short and to the point.

BEST por

of the

expanpeR| 2NDER|

rme N

volume 111

The Expanderis one of the industry’'s most re-
spected monthly technical publications and
the “Best of the Expander™ series compiles more
than five years of the hottest technical topics
and up-to-date reference information. You'll
find troubleshooting procedures and technical
articles for all types of products ranging from
projection TVs to VCRs and CD Players.

S MITSUBISHI

ELECTRIC SALES AMERICA, INC.

National Parts Department
P.O. 6007

5757 Plaza Drive

Cypress, CA 90630-0007

The “Best of the Expander” is a valuable addition
to every repair shop's technical information
file!

So . . . don't have time to READ LENGTHY
TECHNICAL ARTICLES? Pick up Mitsubishi’s
“Best of the Expander” and take a break!

Order Today! (800) 553-7278

$89.95 Part No. T/M-YB
E@ Volume |, II, I

with FREE Binder

VOL.I-1983/86 $29.95 Part #T/M 86
VOL. I - 1987 $29.95 Part #T/M 87
vOL. M - 1988 $29.95 Part #T/M 88
3-RING BINDER $12.95 Part #EXP-1

Circle (13) on Reply Card
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Product dnrcctory

See Adv. Page

American Reliance inc.

Amprobe Instrument

Anasco Corp.*D

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics*D

Atrix, Inc.*D

Ballantine Labs, Inc.

Beckman Industrial Corp.
Instrumentation Products
Div

Biddle Instruments

B&K-Precision Maxtec International
Corp.

Brunelle Instruments Inc.

Bursma Electronic Distributing*D

CG Instruments Inc.

Classic Components Supply*D

Colorado Data Systems

Com-Kyl Inc.

Computer Service Technology, Inc.

Consolidated Electronics

1BC

Inc.*D 73
Contact East, Inc.*D 74
C4&S Sales*D

E.LL. Instruments, Inc.
Electro Rent Corp.*D
Electronic Design Speclalists
Electronic Parts Supply®*D
Electronics Warehouse Corp.*D 73
Elenco Electronics, Inc.
Corp.
EMCO Electronics
Esterline Angus Instrument Corp.
Extech Instruments Corp.
John Fluke Mfg. Co. Inc S
Fordham Radio Supply Co.*D
Genstar Rental Electronics Inc.
Global Specialties A Div. of Interplex
GoldStar Precision Co. Ltd. 15
Hameg, Inc.
Heath Co.
Hewlett-Packard Co.
HMC-Hub Material Co.*D
HSC Electronic Supply*D
IET Labs, Inc.
The Instrument Mart, Inc.*D
Intelco Corp.
International Data Sciences
JDR Microdevices*D
W.S. Jenks & Son*D
Jensen Tools Inc.*D

Joseph Electronics*D 71
Keivin Electronics*D

Kenwood U.S.A. Corp. 45
Wayne Kerr Inc.

Leader Instruments Corp 3

Leasametric IRD*D

Lectronic Research Labs*D

M.A.T. Electronics*D 47

Mercer Electronics

Milo Associates, Inc.*D

P.K. Neuses Inc.*D

Omega Englneering Inc.*D

Omnitron Electronics®*D

Pacer Industries, Inc.

PanSon Electronics®*D

Philips ECG 7

Pioneer-Standard Electronics*D

PrimeLine A Div. of Soitec Corp.

Racal-Dana Instruments Inc.

RAG Electronics Inc.*D 57

RNJ Electronics Inc.*D

Rohde & Schwarz, Inc.

Salen Enterprises*D

Schlumberger Instruments

Scooter Products Ohm Electrics,
Inc.*D

Sencore Electronics IFC

Simpson Electric Co 53

Sintec Co.*D

Solder Absorbing Technology, Inc.

Soltec Corp.

Spanta, Inc.

Specialized Products Co.*D

Speco Div.

A.W. Sperry Instruments, Inc.

Start Mfg. Inc.

Techni-Tool Inc,*D 72

Tegam, Inc.

Tekserv*D

Tektronix, Inc

16A-B,17
TIF Instruments, Inc.
Tool Kit Specialists, Inc. 68

8A.B,9,

See Adv. Page

Tool-Tronics, Inc.*D

Transcat*D

Triplett Corp.

United States Instrument
Rentals*D .... 55

Universal Enterprises

Video Midwest & AVC Divs. of Vaughn
Communications®*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

Yokogawa Corp. of America

OSCILLOSCOPES

ABB Metrawatt Inc.

Accutest Instruments®*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Analogic Corp.

Anasco Corp.*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Ballantine Labs, Inc.

Beckman Industrial Corp.
Instrumentation Products
Div..... : ' IBC

B&K-Precision Maxtec International
Corp.

Bruneile Instruments inc.

Bursma Electronic Distributing®*D

Com-Kyl Inc.

Computer Service Technology, Inc.

Consolidated Electronics

Inc.*D 713
Contact East. Inc.*D 74
CA&S Sales*D

Davie Tech Inc.

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 73

Elenco Electronics, Inc.

EM Corp.

EMCO Electronics

John Fluke Mfg. Co. Inc 5

Fordham Radio Supply Co.*D

Gage Applied Sciences Inc.

Genstar Rental Electronics Inc.

Giobal Specialties A Div. of Interplex

GoldStar Precision Co. Ltd. ... 15

Gould Inc. Test & Measurement
Group

Hameg, Inc.

Heath Co.

Hewlett-Packard Co.

Hitachi Denshi America, Ltd.

HMC-Hub Material Co.*D

HSC Electronic Supply®*D

The Instrument Mart, Inc.*D

JDR Microdevices*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D 71
Kelvin Electronics*D

Kenwood U.S.A. Corp 45
Kikusui International Corp.

Leader Instruments Corp. 3

Leasametric IRD*D

Lectronic Research Labs*D

M.A.T. Electronics*D 47

MCM Electronics*D 61

Milo Associates, Inc.*D

Nicolet Oscllloscope Div.

Omega Engineering Inc.*D

Omnitron Electronics*D

Orion Instruments

PanSon Electronics*D

Pioneer-Standard Electronics*D

PrimeLine A Div. of Soltec Corp.

RAG Electronics Inc.*D 57

Rapid Systems

RNJ Electronics Inc.*D

Rohde & Schwarz, Inc.

Salen Enterprises*D

Scooter Products Ohm Electrics,
Inc.*D

Sencore Electronics

Sintec Co.*D

Soltec Corp.

Specialized Products Co.*D

Speco Div.

A.W. Sperry Instruments, Inc.

Techni-Tool Inc.*D 72

Tekserv*D

IFC
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Tektronix, Inc. .8A-B,9,
16A-B17

Tool Kit Specialists, Inc. 68

Tool-Tronics, Inc.*D

Transcat*D

Tucker Electronics Co.*D
United States Instrument
Rentals*D o3
Video Midwest & AVC Divs. of Vaughn
Communications®*D

PERSONAL COMPUTER
REPAIR/TEST EQUIPMENT

Accutest Instruments*D

American Reliance Inc.

Atrix, Inc.*D

Becktron

Black Box Corp.*D

Com-Kyl Inc.

Computer Doctors

Computer Service Technology, Inc.

Contact East, Inc.*D

Datatran Corp.

Electro Rent Corp.*D

Electro Standards Lab, Inc.

Electronics Warehouse Corp.*D 73

Frederick Engineering, Inc.

GenRad, In¢

Genstar Rental Electronics Inc.

Global Speclalties A Div. of Interplex

Greenbrier Electronics Div. Temco
Instruments, Inc.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

International Data Sciences

Jensen Tools Inc.*D

Joseph Electronics*D 71

Leasametric IRD*D

Micromax Corp.

Milo Associates, Inc.*D

Network Technologies, Inc.

Nu-Data Inc.

Omnitron Electronics®*D

ORA Electronics

PanSon Electronics®*D

PAXR Corp.

Pioneer-Standard Electronics®*D

Schlumberger Instruments

Specialized Products Co.*D

Techni-Tool Inc.*D 72
Tekserv*D
Tool Kit Speclalists, Inc. 68
United States Instrument

Rentals*D ... 55

Vu-Data Corp.
D.S. Walker & Assoclates, Inc.
Windsor Technologies, Inc <))

RECEPTACLE CIRCUIT
TESTERS

Atrix, Inc.*D

Biddle Instruments

Contact East, Inc.*D 74

Electronics Warehouse Corp o) 73

HMC-Hub Material Co.*D

Ideal Industries

Jensen Tools Inc.*D

Joseph Electronics*D 71

PanSon Electronics*D

Pilgrim Electric Co.

Sutton Designs, Inc. Computer
Security Div.

Techni-Tool Inc.*D 72

Tool-Tronics, Inc.*D

Transcat*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

SEMICONDUCTOR TESTERS

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Anasco Corp.*D

Arrow Electronics Inc. Catalog Sales
Div.*D

B&K-Precision Maxtec International
Corp

Bursma Electronic Distributing®*D

Consolidated Electronics
Inc.*D 73

EDS, Inc.

See Adv. Page

Electro Rent Corp.*D
Electronic Design Specialists
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 73]
GenRad, Inc.

GlobeTech International, Inc.
Hewlett-Packard Co.

Hilevel Technology, Inc.
HMC-Hub Material Co.*D
HSC Electronic Supply*D
Huntron Inc.

Hy-Tronix Instruments, Inc.
The Instrument Mart, Inc.*D
JDR Microdevices*D

Jensen Tools Inc.*D

Joseph Electronics*D 71
Kelvin Electronics*D
Leader Instruments Corp 3

Leasametric IRD*D

Lectronic Research Labs*D

Lil' Bitty Tester, Inc.

MCM Electronics®*D 61

Milo Associates, Inc.*D

Omnitron Electronics®*D

PanSon EIectronics‘D

PAXR Corp.

Pioneer-Standard EIectromcs‘D

RAG Electronics Inc.*D -

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,

Inc.*D

Sencore Electronics

Sintec Co.*D

Speco Div.

Techni-Tool Inc.*D 72

Tekserv*D

Tektronix, Inc. .8A-B,9
16A-B,17

Temptronic Corp.

Transcat*D

Video Midwest & AVC Divs. of Vaughn

Communications*D

IFC

SPECTRUM ANALYZERS

Accutest Instruments®*D

Analogic Corp.

Anasco Corp.*D

Delta Electronics, Inc.

Electro Rent Corp.*D

Gage Applied Sciences Inc.

Genstar Rental Electronics Inc.

Hameg, Inc.

Heath Co.

Hewlett-Packard Co.

Hi-Techniques Inc.

HSC Electronic Supply*D

The Instrument Mart, Inc.*D

Joseph Electronics*D 71

Leasametric IRD*D

Lectronic Research Labs*D

Marconi Instruments

Omnitron Electronics®*D

PanSon Electronics*D

Penntek instruments

RAG Electronics Inc.*D 57

Ramsey Electronics Inc.

Rapid Systems

Rohde & Schwarz, Inc.

Schlumberger Instruments

Sutton Designs, Inc. Computer
Security Div.

Synchronicity Research Co.

Tekserv*D

Tektronix, Inc.

16A-B,17

Tucker Electronics Co.*D

United States Instrument
Rentals*D 55

Video Midwest & AVC Divs. of Vaughn
Communications*D

Wandel & Goltermann, inc.

.8A-B,9

TELEPHONE
ANALYZERS/TESTERS

Accutest Instruments*D

Allied Electronics, A Div. of Hail-Mark
Electronics*D

American Reliance Inc.

Anasco Corp.*D

Biddle Instruments

B&K-Precision Maxtec International

orp.
Bursma Electronic Distributing*D

Company mailling addresses begin on page 53.



Don't make your
customers hete

their VCR's

~
B

. &, -
Use authentic RCA/GE brand exact replacement parts.

The last thing your customers want to That's why you should depend on
see after having their VCRs repaired is an instant ~ RCA/GE exact replacement parts for VCRs.
replay of the original problem. No one in the industry offers a wider, more

But that's what can happen when you reliable product line. With RCA/GE parts you'll
use off-brand replacement parts. Mailings from not only keep your customers happy, you'll also
unknown discounters may offer incredibly low keep them loving their VCRs — inside and out.
prices. Brochures from unproven aftermarket To learn more, see your local RCA/GE
manufacturers may look very attractive, too. Parts Distributor. Or write: Thomson Consumer
But that second-rate quality Electronics, Sales Promotion Services,
andsenicemayaisocostvor [T A P e o e 2000
your customers. 08096-2088.

VCR Replacement Parts

Circle (14) on Reply Card



Droduct directory

See Adv. Page

Cabletest Products Co. (Formerly
Hollex Inc.)
Com-Kyl Inc.

Cons .At d Electronics

7]
(‘,nnt:«\rn East, Inc.*D 74
Convex Corp.
EDS, Inc.

E.LL. Instruments, Inc.
Electro Rent Corp.*D
Electronic Design Specialists
Electronics Wareticuse Corp.*D 73
HMC-Hub Material Co.*D
HSC Electronic Supply*D
IET Labs, inc.
The Instrument Mart, inc.*D
Intelco Corp.
International Data Sclences
W.S. Jenks & Son*D
Jensen Tools Inc ‘D
) 71

Kelvm EIectromcs‘D
Leasametric IRD*D
P.K. Neuses Inc.*D
Nu-Data Inc.
Omnitron Electronics*D
PanSon Electronics*D

AG Clectronics Inc.*D 57
RNJ Electronics Inc.*D
Rohde & Schwarz |nc

Simps i 53
Specuallzed Products Co.*D
Sutton Designs, Inc. Computer
Security Div.
Techni-Tool Inc.” 72

Tekelec
Tektronix Communications Network
Analyzers Dnv
ts, Inc 68
Trlplett Corp.
United b ﬂe‘; Instrument
85
Vldeo Mldwest & AVC Divs. of Vaughn
Communications*D

TEMPERATURE SENSORS

Acculex Corp. (A MetraByte Co.)
Accutest Instruments*D
Analogic Corp.
Anritsu Meter Co. of America
Atrix, Inc.*D
Bursma Electronic Distributing*D
CG Instruments inc.
Colorado Data Systems
Conselidated Electronics,
Inc.*D 73
E.LL. Instruments, Inc.
Electro Rent Corp.*D
EM Corp.
Extech Instruments Corp.
Global Specialties A Div. of Interplex
HMC-Hub Material Co.*D
HSC Electronic Supply*D
The Instrument Mart, Inc.*D
JOR Microdevices*D
Jensen Tools Inc.*D
oseph Electronics*D 71
Kelvm EIectromcs‘D
Leasametric IRD*D
Milo Associates, Inc.*D
Omega Engineering Inc.*D
PanSon Eiectromcs‘D
RA 57
Solder Absorblng Technology. Inc.
Spanta, Inc.
Start Mfg. Inc.
Temptronic Corp.
Tool-Tronlcs, Inc.*D
Transcat*D
Universal Enterprises
Video Midwest & AVC Divs. of Vaughn
Communications*D
Wavetek Corp.

TRANSISTOR TESTERS

Abatron Electronics®D

Accutest Instruments®*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Anasco Corp.*D

B&K-Precision Maxtec International
Corp.

Bursma Electronic Distributing*D

See Adv. Page
Consolidated Electronics
Inc.*D 73
C&S Sates*D
EDS, Inc.

Electro Rent Corp.*D

Electronic Design Specialists
Electronic Parts Suppiy*D
Electronics Warehouse Corp.*D 73
Elenco Electronics, Inc.

Global Specialties A Div. of Interplex
Hameg, Inc.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

Hy-Tronix Instruments, inc.

The Instrument Mart, Inc.*D

JOR Microdevices*D

Jensen Tools Inc.*D

Joseph Electronics*D 71
Kelvin Electronics*D
Leader Instruments Corp 3!

Leasametric IRD*D

Lectronic Research Labs*D

Lit' Bitty Tester, Inc.

MCM Electronics*D 61

Omnitron Electronics*D

PanSon Electronics*D

Pioneer-Standard Electronics*D

RAG Electronics Inc *D 57

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,
Inc.*D

Sencore Electronics IFC

Tekserv*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

VECTORSCOPES

Accutest Instruments*D

Bursma Electronic Distributing*D
Deluxe Electronics

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D 73
Hameg, Inc.

Hitachi Denshi America, Ltd.

The Instrument Mart, Inc.*D

Joseph Electronics*D 71
Kelvin Electronics*D

Kenwood U S A. Corp 45
Leader Instruments Corp 8

Leasametric IRD*D
Omnitron Electronics*D
PanSon Electronics*D
RAG Electronics Inc.*D 517
RNJ Electronics Inc.*D
Tekserv*D
Tektronix, Inc
16A-B,17
Townsend Test & Measurement
Group*D
United States Instrument
Reniais*D 55
Video Midwest & AVC Divs. of Vaughn
Communications*D

8A-B,9,

WAVEFORM MONITORS

Accutest Instruments*D
Amprobe Instrument
Analogic Corp.

Colorado Data Systems
Deluxe Electronics

E.LL. Instruments, Inc.
Electro Rent Corp.*D
Electronics Warehouse Corp.*D 73
Fordham Radio Supply Co.*D
Gage Applied Sciences Inc.
Hitachi Denshi America, Ltd.
Hi-Techniques Inc.

The Instrument Mart, inc.*D

Joseph Electrenics*D 71
Kelvin Electronics*D

Kenwood U.S.A. Corp 45
Leader Instruments Corp 3

Leasametric IRD*D
Lectronic Research Labs*D
PanSon Electronics*D

RAG Electronics Inc.*D 57
RNJ Electronics Inc.*D

Soltec Corp.

Tekserv*D
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Tektronix, Inc 8A-B,9,
16A-B,17
Townsend Test & Measurement
Group*D
United States Instrument

Rentals*D 55
Video Midwest & AVC Divs. of Vaughn
Communications*D
Yokogawa Corp. of America

OTHER TEST EQUIPMENT

ABB Metrawatt Inc.
Accutest Instruments*D
AEMC Corp.
Allled Electronics, A Div. of Hall-Mark
Electronics*D
American Reliance Inc.
Amprobe Instrument
Anasco Corp.*D
Anritsu Meter Co. of America
Applied Data Communications
Ballantine Labs, Inc.
B&B Electronics Mfg., Co.
Beckman Industrial Corp
Instrumentation Products
Div
Biddle Instruments
Black Box Corp.*D
Brunelle Instruments Inc.
Bursma Electronic Distributing*D
Charleswater Products, Inc.
Colorado Data Systems
Com-Kyl Inc.
Computer Doctors
Consolidated Electronics
Inc.*D 73
Contact East, Inc.*D 74
Convex Corp.
C&S Sales*D
Datel, Inc.
Deita Electronics, Inc.
Digi-Key Corp.*D
Direct Conversion Technique, Inc.
EDS, Inc.
Electro Rent Corp.*D
Electro-Tech Systems, Inc.
Electronic Design Specialists
Electronics Warehouse Corp.*D 73
Elenco Electronics, Inc.
Esterline Angus Instrument Corp.
Extech Instruments Corp.
John Fluke Mfg. Co. Inc
Frederick tngineering, Inc.
Gage Applied Sciences Inc.
GenRad, Inc.
Genstar Rental Electronics Inc.
GotdStar Precision Co. Ltd 15
Heath Co.
Hilevel Technology, Inc.
HMC-Hub Material Co.*D
HSC Electronic Supply*D
Ideal Industries
The Instrument Mart, Inc.*D
Jensen Tools Inc.*D

IBC

Joseph Electronics*D 71
Kelvin Electronics*D
Kenwood U.S.A. Corp 45

Keytek Instrument Corp.
Kikusui International Corp.
Kobetron Inc.

Kyros Corp.

Leasametric IRD*D

Lectronic Research Labs*D

Monroe Electronics, Inc.

Moody Tools, Inc.

Mouser Electronics*D

Nu-Data Inc.

Omega Engineering Inc.*D

Omnitron Electronics*D

Pacer Industrles, Inc.

Philips Consumer Electronics,
Co. Product Services
Telemarketing 72

Pioneer-Standard Electronics*D

Power-Science Industries

PrimeLine A Div. of Soltec Corp.

Racal-Dana Instruments Inc.

Ramsey Electronics Inc.

RNJ Electronics Inc.*D

Rochester Instruments Systems

Salen Enterprises*D

Schlumberger Instruments

Sencore Electronics IFC

Sibex Inc.

Simpson Electric Co 53

Solomat Instrumentation

Soltec Corp.

Specialized Products Co.*D

Speco Div.

A.W. Sperry Instruments, Inc.

Static Control Services, Inc.

Static Prevention Inc.

Techni-Tool Inc.*D

Tegam, Inc.

Tekelec

Tekserv*D

Tektronix Communications Network
Analyzers Div.

Tektronix, inc

16A-B,17
Telecommunications Techniques Corp.
Temptronic Corp.

See Adv. Page

8A-B,9

Tentel Corp 70
3M/Photodyne Inc.
Tool Kit Specialists, Inc 68

Tool-Tronics, Inc.*D

Townsend Test & Measurement
Group*D

Transcat*D

Triplett Corp.

United States Instrument
Rentals*D 55

Universal Enterprises

Video Midwest & AVC Divs. of Vaughn
Communications*D

D.S. Walker & Associates, Inc.

Wandel & Goltermann, Inc.

Wavetek Corp.

WestCon Div. of Sycon Corp.

Yokogawa Corp. of America

Ziltek Corp.

Test equipment
ACCCSSOrcs

AUDIO DUMMY LOADS

Abatron Electronics*D

Accutest Instruments*D

Electronics Warehouse Corp.*D 73
The Instrument Mart, Inc.®

ITT Pomona Electronics

Joseph Electronics*D 71
Leader instruments Corp 8
Lectronic Research Labs*D

MCM Electronics*D 61

ORA Electronics
PanSon Electronics*D
RAG Electronics inc.*D 57
Sencore Electronics
Tekserv*D
Video Midwest & AVC Divs. of Vaughn
Communications*D

DECADE BOXES:
CAPACITANCE/
INDUCTANCE/
RESISTANCE

Abatron Electronics*D
Accutest Instruments*D
Allied Electronics, A Div. of Hall-Mark

Electronics*D
Anasco Corp.*D
Beckman industrial Corp

Instrumentation Products

Div IBC
Brunelle Instruments Inc.

CG Instruments Inc.
Consolidated Electronics.

Inc.*D 73
Contact East, Inc.*D 74
C&S Sales*D
Digitron Electronics Corp.*D
E.lL. Instruments, Inc.

Electro Rent Corp.*D

Electro-Tech Systems, Inc.

Electronics Warehouse Corp.*D 73
Elenco Electronics, Inc.

EMCO Electronics

Fordham Radio Supply Co.*D

G.C. Electronics Co. Div. of GC

Thorsen Co.

Global Speclalties A Div. of Interplex
HMC-Hub Material Co.*D

Company malling addresses begin on page 53.



EVERY SONY PRODUCT COMES
FULLY EQUIPPED WITH OUR
DEDICATION TO QUALITY SERVICE.

o

Your customers may never need
The Sony Service Company, butit’s
comforting to know we’re only a
phone call away.

Our nationwide network of Sony
Service Centers, Training and
Technical Departments and our
National Parts Center represent our
commitment to service. This means if
gou sell or service Sony products,

ony is there for you. Read on to find
out more.

1. Sony Service Centers. Repair
work is performed at over 27 Sony
Service Centers located throughout
the country (even Hawaii).

The Centers also sell Sony
accessories and rent video
equipment. For the nearest

Sony Service Center call

[201) 930-SONY (7669)

2. Regional Centers. Our
Regional Centers are set up to assist
you with any technical questions. Just
call one of the following numbers.
Mahwah, NJ (201) 529-1616; Phila-
delphia, PA (215) 632-7999; Irving,
TX (214) 550-5269; Fort Lauderdale,
FL (305) 920-5656; Honoluly, HA
(808) 834-6622; Niles, IL (312)
647-2424; Detroit, MI (313) 477-4805;
Costa Mesa, CA (714) 549-4836,
San Jose, CA (408) 280-7675.

3. Training & Technical Depart-
ments. Because constant innovation
is the rule in the field of consumer

SONY

Sony Service Company
A Division of Sony Corporation of America

electronics, authorized servicers cnd
Sony Service Center technicians need
the latest information available. This
information is previded through train-
ing sessions at our Regioncl Training
facilities and publication of Service
Bulletins by our Technical Department.

4. National Parts Centers. All
Sony Service Centers, parts distribu-
tors and authorized servicers depend
on the National Parts Center. The
Center also provides up-to-date service
manuals and training tapes. To
receive the Comprehensive Service
Literature brochure free of charge
write: Sony Service Company,
National Parts Center, 8281
NW 107th Terrace, Kansas
City, MO 64153 Attention
Publications Department or

call (816) 891-7550.

1988 Sony Corporation of America. Sony is a registered trademark of Sony Corporation



Droduct directory
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HSC Electronic Supply*D

IET Labs, Inc.

The Instrument Mart, Inc.*D

Jensen Tools Inc.*D

Joseph Electronics*D 71

Kenwood U.S.A. Corp 45

Lectronic Research Labs*D

Omnitron Electronics*D

PanSon Electronics*D

RAG Electronics Inc.*D 57

RNJ Electronics Inc.*D

Specialized Products Co.*D

Technt-Tool Inc.*D 72

Tekserv*D

Transcat*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

Yokogawa Corp. of America

IC TEST CLIPS

Abatron Electronics*D

Accutest Instruments*D

All Electronics Corp.*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Atrix, Inc.*D

Bursma Electronic Distributing*D

Com-Kyl Inc.

Contact East, inc.*D 74

C&S Sales*D

Digi-Key Corp.*D

Digitron Electronics Corp.*D

Electronics Warehouse Corp.*D 73

Elenco Electronics, Inc.

Emulation Technology Inc.

E-Z Hook Div., Tektest, inc.

Fordham Radio Supply Co.*D

G.C. Electronics Co. Div. of GC
Thorsen Co.

Global Specialties A Div. of Interplex

Hewlett-Packard Co.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

ITT Pomona Electronics

JDR Microdevices*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D 71

Kelvin Electronics*D

Keystone Electronics Corp.

MCM Electronics*D 61

Milo Associates, inc.*D

Mouser Electronics*D

O.K. Industries Inc.

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

PAXR Corp.

RAG Electronics Inc.*D 57

Scooter Products Ohm Electrics,
Inc.*D

Sintec Co.*D

Specialized Products Co.*D

Techni-Tool Inc.*D 72

Tekserv*D

Tektronix, Inc 8A-B9

16A.B,17

3M/Assoclated Electronics

Tool Kit Specialists, Inc 68

Tool-Tronics, Inc.*D

Transcat*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

POWER SUPPLIES, BENCH

Abatron Electronics*D

Accutest Instruments*D

Advance Unit of Zero Corp.

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Anasco Corp.*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Beckman Industrial Corp
Instrumentation Products
Div 18C

B&K-Precision Maxtec International
Corp

Brunelle Instruments Inc.

Bursma Electronic Distributing®*D

Consolidated Electronics,
Inc.*D 73

Contact East, Inc.*D 74

See Adv. Page

C4&S Sales*D

Electro Rent Corp.*D

Electro-Tech Systems, Inc.

Electronics Warehouse Corp.*D 73

Elenco Electronics, Inc.

EMCO Electronics

Fiskars Electronics Corp. AC Power
Div.

Fordham Radio Supply Co.*D

Global Speclalties A Div. of Interplex

GoldStar Precision Co. Ltd. 15

Hameg, Inc.

Hewlett-Packard Co.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

The Instrument Mart, inc.*D

ltera/Belmoor

JDR Microdevices*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D 71

Kelvin Electronics*D

Kenwood U S.A. Corp 45

Kikusui International Corp.

Kobetron Inc.

Leader Instruments Corp 3

Leasametric IRD*D

Lectronic Research Labs*D

MCM Electronics*D 61

Milo Associates, Inc.*D

O.K. Industries Inc.

Omnitron Electronics*D

Pacific Power Source

PanSon Electronics*D

Power Designs Inc.

RAG Electronics Inc.*D 57

RNJ Electronics Inc.*D

Salen Enterprises*D

Sintec Co.*D

Sola

Sorensen Co.

Specialized Products Co.*D

Speco Div.

Techni-Tool Inc.*D 72
Tekserv*D

Tool-Tronics, Inc.*D

Transcat*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

TEST JIGS AND FIXTURES

Abatron Electronics*D

Anasco Corp.*D

Bursma Electronic Distributing®D

Cabletest Products Co. (Formerly
Hollex Inc.)

Contact East, Inc.*D 74

Dandy Mtg. Co.

Data Tech Reliance, Inc.

Electromcs Warehouse Corp.*D %S

Emuilation Technology Inc.

Factron Test Fixture Group

Fordham Radio Supply Co.*D

Hewlett-Packard Co.

HMC-Hub Material Co.*D

In-Circuit Test, Inc.

Joseph Electronics*D 71

Leader Instruments Corp 3

ORA Electronics

Osthby-Barton Test Probes

PanSon Electronics*D

Sony Service Co 23,29
Techni-Tool Inc.*D 72
Tekserv*D

TeleMatic Div. of UXL Corp.

Tentel Corp 70

Video Midwest & AVC Divs. of Vaughn
Communications*D
D.S. Walker & Associates, Inc.

TEST LEADS AND PROBES

Abatron Electronics*D

Accutest Instruments*D

All Electronics Corp.*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Anasco Corp.*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Ballantine Labs, Inc.
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Beckman Industrial Corp.
Instrumentation Products
Div IBC

B&K-Precision Maxtec International
Corp.

Brunelle Instruments Inc.

Bursma Electronic Distributing®D

CG Instruments Inc.

Com-HKyl Inc.
Consolidated Electronics,

Inc.*D 73
Contact East, inc.*D 74

Digi-Key Corp.*D

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronic Design Specialists

Electronics Warehouse Corp.*D 73

Elenco Electronics, Inc.

Emulation Technology Inc.

Everett/Charies Contact Products

E-Z Hook Div., Tektest, Inc.

Factron Test Fixture Group

Fordham Radio Supply Co.*D

G.C. Electronics Co. Div. of GC
Thorsen Co.

Global Specialties A Div. of Interplex

GoldStar Precision Co. Ltd. 15

Hameg, Inc.

Hewlett-Packard Co.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

Ideal Industries

The Instrument Mart, Inc.*D

Itera/Beimoor

ITT Pomona Electronics

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics®*D 78\
Kelvin EIectronics‘D

Kenwood U.S.A. Corp 45
Keystone Electronics Corp.

Leader Instruments Corp. 3
MCM Electronics*D . 61

Milo Associates, Inc.*D

Miltex Supply Corp.*D

MiniTool Inc.

Mouser Electronics*D

O.K. Industries inc.

Omnitron Electronics*D

ORA Electronics

Ostby-Barton Test Probes

Pacer Industries, Inc.

PanSon Electronics*D

Philips ECG ... 7

Pioneer-Standard Electronics*D

Probe Master Inc.

RAG Electronics Inc.*D 57

RNJ Electronics Inc.*D

Schurter, Inc.

Scooter Products Ohm Electrics,
Inc.*D

Sencore Electronics IFC

Sintec Co.*D

Soltec Corp.

Spanta, Inc.

Specialized Products Co.*D

The Superior Electric Co.

Techni-Tool Inc.*D 72

Tekserv*D

Test Probes, Inc. 49

3M/Associated Electronics

Tool Kit Specialists, Inc. 68

Tool-Tronics, Inc.*D

Transcat*D

Triplett Corp.

Universal Enterprises

Vaco Products 61

Video Midwest & AVC Divs. of Vaughn
Communications*D

Yokogawa Corp. of America

TRANSFORMERS:
ISOLATION/VARIABLE

Abatron Electronics*D

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Distributing®*D

Consolidated Electronics,
Inc.*D %3

Controtled Power Co.

Electronics Warehouse Corp.*D 73

See Adv. Page

Fordham Radio Supply Co.*D

HMC-Hub Material Co.*D

HSC Eiectronic Supply*D

Jensen Tools Inc.*D

Joseph Electronics*D 71

Kelvin Electronics*D

Lectronic Research Labs*D

Omnitron Electronics*D

PanSon Electronics*D

RAG Electronics Inc.*D 57

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,
Inc.*D

Sencore Electronics IFC

The Superior Electric Co.

Sutton Designs, Inc. Computer
Security Div.

Technipower A Penril Co.

Tekserv*D

Thordarson/Melssner

Transcat*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

VCR TEST JIG KITS

Abatron Electronics*D
Bursma Electronic Distributing*D
Celebrity Research & Development
Group
Electromcs Warehouse Corp.*D 73
Jensen Tools Inc.*D
Joseph Electronics*D 71
Omnitron Electronics*D
PanSon Electronics*D
Philips Consumer Electronics,
Co. Product Services

Telemarketing 72
Sony Service Co 23,29
Tentel Corp. . 70

Video Midwest & AVC Divs. of Vaughn
Communications*D

OTHER TEST EQUIPMENT
ACCESSORIES

Accutest Instruments*D

Anasco Corp.*D

Bursma Electronic Distributing*D
Com-Kyl Inc.

Consolidated Electronics

Inc.*D 73
Contact East, Inc.*D 74
CSTS Inc.

Electro Rent Corg

Electronics Warehouse Corp.*D 73

John Fluke Mfg. Co. Inc 5

G.C. Electronics Co. Div. of GC
Thorsen Co.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

The Instrument Mart, inc.*D

Interconnect Devices, Inc.

ITT Pomona Electronics

Joseph Electronics*D 71

Kenwood U.S.A. Corp. 45

Milo Associates, Inc.*D

Moody Tools, Inc.

Mouser Electronics*D

P.K. Neuses Inc.*D

Nutronix Inc 59

ORA Electronics

Probe Master Inc.

Ramsey Electronics Inc.

RNJ Electronics Inc.*D

Soltec Corp.

Static Control Services, Inc.

Sutton Designs, Inc. Computer
Security Div.

Tekserv*D

TeleMatic Div. of UXL Corp.

TEP, Inc.

Tool Kit Specialists, Inc 68

Tool Tron Industries

Tool-Tronics, Inc.*D

Triplett Corp.

Video Midwest & AVC Divs. of Vaughn
Communications*D

Viziflex Seels, Inc. Keyboard Cover
Div.

Wande! & Goltermann, Inc.

Company malling addresses begin on page 53.



EXPAND YOUR CAREER HORIZONS...

ELECTRONICS
EDUCATION
OF
TOMORROW
TODAY

The CIE Microprocessor Trainer helps you to learn how circuits with
microprocessors function in computers.

STAI i i WITH CIE. the handy reply coupon or card below to:

Cleveland Institute of Electronics

Microprocessor Technology. Satellite Communications. 1776 East 17th Street, Cleveland, Ohio 44114
Robotics. Wherever you want to go in electronics...
start first with CIE. M

Why CIE? Because we're the leader in teaching CI E World Headquarters

electronics through independent study. Consider this.
We teach over 25,000 students from all over the
United States and in over 70 foreign countries. And
we've been doing it for over 50 years, helping
thousands of men and women get started in
electronics careers.

Cleveland Institute of Electronics, Inc.
1776 East 17th Street ¢  Cleveland, Ohio 44114
Please send your independent study catalog
For your convenience, CIE will try to have a represeniative
contact you — there is no obligation

We offer flexible training to meet your needs. Pt
You can start at the beginner level or, if you already Address Apt
know something about electronics, you may want to ) 3
start at a higher level. But wherever you start, you i Sk v
can go as far as you like. You can even earn your Age Area Code/Phone No
AssomLatte in Aptplled sStclr?ndC? gegfje ltn E:IetCtlrlc;mcs' Check box for G.I. Bill bulletin on Educational Benefits
1-800-321.2155 (1n Ohio, 1.800-36-2108) or mail n e FRSDNG - et BT

' Just call toll-free 1-800-321-2155 (in Ohio, 1-80G-362-2105)

Circle (15) on Reply Card AES-31



Droduct directory
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Circuit damage
protective
equipment/supplics

‘Dowcr conditioning
equipment

GROUNDING SYSTEMS

Advance Unit of Zero Corp.

Bursma Electronic Distributing*D

Charleswater Products, Inc.

Dynatech Computer Power, inc.

HMC-Hub Material Co.*D

Joseph Electronics*D 71

Pilgrim Electric Co.

Plastic Systems, Inc.

Power Distribution Inc.

Specialized Products Co.*D

3M/Static Control Systems Div.

Trio-Tech Static Systems

Video Midwest & AVC Divs. of Vaughn
Communications*D

POWER LINE MONITORS

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Anasco Corp.*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Classic Components Supply*D

Com-Kyl Inc.

Contact East, Inc.*D 74

Controlled Power Co.

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D 73

Gage Applied Sciences Inc.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D 71

Kobetron Inc.

Leasametric IRD*D

Lectronic Research Labs*D

Mendon Electronics Corp.

Pacer Industries, Inc.

Pioneer-Standard Electronics*D

Power Distribution Inc.

Power-Science Industries

RAG Electronics Inc.*D 57

RNJ Electronics Inc.*D

Safe Power Systems, Inc.

SL Waber, inc.

Sola

Soltec Corp.

Specialized Products Co.*D

The Superior Electric Co.

Sutton Designs, Inc. Computer
Security Div

Techni-Tool Inc.*D 72
Tool Kit Specialists, Inc. 68
Transcat®
United States Instrument

Rentals*D 55
Verite

Video Midwest & AVC Divs. of Vaughn
Communications*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

STANDBY POWER SYSTEMS

Allied Electronics, A Div. of Hall-Mark
Electronics*D

A.P. Systems, Inc.

Arrow Electronics Inc. Catalog Sales
Div.*D

Computer Power, Inc.

Contact East, Inc.*D 74

Controlled Power Co.

Curtis Mfg. Co., Inc.

Deltron, Inc.

Dynatech Computer Power, Inc.

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronic Protection Devices-EPD
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Electronics Warehouse Corp.*D 73

HMC-Hub Material Co.*D

HSC Electronic Supply*D

ICS, Inc. Electro-Pac Div.

Joseph Electronics*D .. = 71

Kalglo Electronics Co. Inc.

Lowell Corp.*D

MCM Electronics*D 61

Milo Associates, Inc.*D

Panamax

Para Systems

Perma Power Electronics, Inc.

Pioneer-Standard Electronics*D

RAG Electronics Inc.*D .......cc........... 57

RMS Electronics, Inc.

Safe Power Systems, Inc.

Scooter Products Ohm Electrics,
Inc.*D

Sola

Sutton Designs, Inc. Computer
Security Div.

Thordarson/Meissner

Transcat*D

Trippe-Lite

Tycor International Inc.

Video Midwest & AVC Divs. of Vaughn
Communications*D

SURGE/SPIKE PROTECTORS

Abatron Electronics®D

Accutest Instruments*D

All Electronics Corp.*D

Allied Efectronics, A Div. of Hail-Mark

Electronics*D
AMP Products Corp.

A.P. Systems, Inc.
Arrow Electronics Inc. Catalog Sales

Div.*D
Atrix, inc.*D
Black Box Corp.*D
Bursma Electronic Distributing*D
Computer Power, Inc.

Consolidated Electronics,

Inc.*D 73
Contact East, Inc.*D 74
Controlled Power Co.

Curtis Mfg. Co., Inc.

Datatran Corp.

Deltron, Inc.

Digitron Electronics Corp.*D

Dynatech Computer Power, Inc.

Electrodynamics

Electro Standards Lab, Inc.

Electronic Parts Supply*D

Electronic Protection Devices-EPD

Electronic Specialists, Inc.

Electronics Warehouse Corp.*D 73

EM Corp.

fordham Radio Supply Co.*D

G.C. Electronics Co. Div. of GC
Thorsen Co.

GMB Sales Inc.*D

G.T.E. Electronics*D

HMC-Hub Material Co.*D

HSC Electronic Supply*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D . 71

Kalglo Electronics Co. Inc.

Kobetron Inc.

Lowell Corp.*D

M.A.T. Electronics*D 47
MCG Electronics, Inc.
MCM Electronics®*D ... 61

Milo Associates, Inc.*D
Omega Engineering Inc.*D
Omnium Corp.
ORA Electronics
Panamax
Parts Express International
Inc.*D ... 65
PerfectData Corp.
Perma Power Electronics, Inc.
Philips ECG 7
Pllgrim Electric Co.
Pioneer-Standard Electronics*D
Plastic Systems, inc.
Power Distribution Inc.
Power-Science Industries
Prime Electronics Co.*D 74
RAG Electronics Inc.*D 57
RNJ Electronics Inc.*D
Safe Power Systems, Inc.
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Scooter Products Ohm Electrics,
Inc.*D

SL Waber, Inc.

Sola

Specialized Products Co.*D

The Superior Electric Co.

Sutton Designs, Inc. Computer
Security Div.

Techni-Tool Inc.*D ... - 72

Thomson Consumer
Electronics, Inc. Distributor
& Special Products 21

Thordarson/Meissner

Tool-Tronics, Inc.*D

Transcat*D

Trippe-Lite

Tritronics Inc.*D 66

Tycor International Inc.

Verite

Video Midwest & AVC Divs. of Vaughn
Communications*D

Winders & Geist, Inc.

Zenith Sales Co. A Div. of
Zenith Electronics Corp. ot B

UNINTERRUPTIBLE POWER
SUPPLIES

Allied Electronics, A Div. of Hall-Mark
Electronics*D

American Power Conversion Corp.

Anasco Corp.*D

A.P. Systems, Inc.

Arrow Electronics Inc. Catalog Sales
Div.*D

Best Power Technology

Black Box Corp.*D

Clary Corp.

Classic Components Supply*D

Computer Power, Inc.

Controlied Power Co.

Deltron, Inc.

E..L. Instruments, Inc.

Electro Rent Corp.*D

Electronic Parts Supply*D

Electronic Protection Devices-EPD

Electronic Specialists, Inc.

Electronics Warehouse Corp.*D 73

Elgar Corp.

Fiskars Electronics Corp. AC Power
Div.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

ICS, Inc. Electro-Pac Div.

Joseph Electronics*D g ==\

Kalglo Electronics Co. Inc.

Lowell Corp.*D

Milo Associates, Inc.*D

Pacific Power Source

Perma Power Electronics, Inc.

Philtek Power Corp.

Pioneer-Standard Electronics*D

Power-Science Industries

RAG Electronics Inc.*D 57

RNJ Electronics Inc.*D

Safe Power Systems, Inc.

Scooter Products Ohm Electrics,
Inc.*D

SL Waber, inc.

Sola

Specialized Products Co.*D

The Superior Electric Co.

Sutton Designs, Inc. Computer
Security Div.

Techni-Tool Inc.*D .. 72

Thordarson/Melssner

Transcat*D

Trippe-Lite

Tycor International Inc.

United States instrument
Rentals*D o TR — L

Video Midwest & AVC Divs. of Vaughn
Communications*D

Viteq Corp.

VOLTAGE REGULATORS

Abatron Electronics*D

Accutest Instruments*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Classic Components Supply*D

Contact East, Inc.*D ... ... 74
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Controlled Power Co.

Deltron, Inc.

Digitron Electronics Corp.*D

Electronic Parts Supply*D

Electronic Protection Devices-EPD

Electronic Specialists, inc.

Electronics Warehouse Corp.*D 73

HMC-Hub Material Co.*D

HSC Electronic Supply*D

Joseph Electronics*D ——/)

Kalglo Electronics Co. Inc.

Leasametric IRD*D

Lectronic Research Labs*D

Lowell Corp.*D

Milo Associates, Inc.*D

Perma Power Electronics, Inc.

Pioneer-Standard Electronics*D

Power Designs Inc.

Power Distribution Inc.

Power-Science Industries

RNJ Electronics inc.*D

Scooter Products Ohm Electrics,
Inc.*D

Sola

The Superior Electric Co.

Techni-Tool Inc.*D P—

Transcat*D

Trippe-Lite

Tycor International Inc.

United States Instrument
Rentals*D R o) 55

Video Midwest & AVC Divs. of Vaughn
Communications*D

Electrostatic
discharge
protection

ANTISTATIC CHEMICALS

Abatron Electronics®*D

Allled Electronics, A Div. of Hall-Mark
Electronics*D

Anasco Corp.*D

Astec Co. Div. of Static Solutions Inc.

Atrix, Inc.*D

Bursma Electronic Distributing*D

Charleswater Products, inc.

Chemtronics Inc. —— 67
Clean Room Products Inc.*D
Com-Kyl Inc.
Consolidated Electronics,

Inc.*D .. . s 8
Contact East, Inc.*D 74

Cooper Associates

Davle Tech Inc.

Electronics Warehouse Corp.*D 73

G.C. Electronics Co. Div. of GC
Thorsen Co.

GMB Saies Inc.*D

Great Union, Inc.

Head Industries, Inc.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

itera/Belmoor

W.S. Jenks & Son*D

Joseph Electronics*D 71
Klein Tools, Inc.

Lor-Dee Ltd.

M.A.T. Electronics*D 47
MCM Electronics*D . 61

Micro Care Chemical Corp.
Miller-Stephenson Chemical Co.
Milo Associates, Inc.*D

Miltex Supply Corp.*D

P.K. Neuses Inc.*D

ORA Electronics

PanSon Electronics*D

Patlon Industries, Inc.
PerfectData Corp.

Philips ECG 4
Plastic Systems, Inc.

Quality Packaging Supply Corp.*D
Rawn Co., Inc.

Richmond Technology

RNJ Electronics Inc.*D

Rogers Anti-Static Chemicals
Sintec Co.*D

Start Mfg. Inc.

Static Prevention Inc.

Statikil, Inc.

Tech Spray, Inc.

Company mailing addresses begin on page 53.



NTE’'S SECOND THEORY OF REPLACETIVITY

DO IT BY THE BOOK!

“Replacetivity” is the science of getting things up and

running again. And nothing helps accomplish it faster,
easier and with more confidence than the new 1988-1989
NTE Technical Guide and Cross Refersrce — now the
standard directory for technicians everywhere! It lists
more than 230,000 original devices cross-referenced to

3,400 top of the line NTE universal replacement parts. Semi-

conductors, flameproof resistors, capacitors, wire ties, and

static control products.

Each is quality tested to assure it meets or exce3ds OEM
specifications. And all NTE parts are backad by am exclusive
two-year warranty.

Whether you order 1 or 100 NTE parts you'll discover they are
readily available, limiting downtime to a minimun.

For your copy of the 1988-89 NTE Technical Guice contact your
local NTE distributor, or simply fill in the coupon below and
A - send it to us today with a check or money order fer $3.25 each.

4/

"NTE
| | NTE ELECTRONICS, INC.

‘A WORLDWIDE REPUTATION FOR QUALITY, SERVICE AND VALUE

For the name of your nearest NTE distributor, call NTt toll free:
Outside NJ 1-800-631-1250 « Inside NJ 1-800-624-2624

‘ Pleaserushme ________ copies of the 1968-83 NTE

) - Technical Guide and Cross Reference manual at $3.25
T efagh. | have enclosed my check or mcney ordar for a total
. 0

. Name
Company
. Address
' City

ETCE = S S RN P S S
Mail to: NTE, 44 Farrand Street, Bloemfield, NJ 06703

" Circle (16) on Reply Car¢
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2
68

Techni-Tool Inc.*D

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Trio-Tech Static Systems

Video Midwest & AVC Divs. of Vaughn
Communications*D

Wescorp

ANTISTATIC IONIZATION
OEVICES

Abatron Electronics*D

Anasco Corp.*D

Astec Co. Div. of Static Solutions inc,
Atrix, Inc.*D

Chapman Corp.
Charleswater Products, Inc.
Clean Room Products Inc.*D
Com-Kyl Inc.

Contact East, inc.*D

Desco Industries

GMB Sales Inc.*D

HMC-Hub Material Co.*D
W.S. Jenks & Son*D
Jensen Tools Inc.*D

Joseph Electronics*D 71
Miltex Supply Corp.*D

NRD Inc. Static Control Products
PanSon Electronics*D

Pation Industries, Inc.

Plastic Systems, Inc.

The Rex Co.

Semtronics Corp.

The Simco Co., Inc.

Start Mfg. Inc.

Static Control Services, Inc.

Static inc. A Sealed Air Co.

Static Prevention Inc.

Statikll, Inc.

74

Techni-Tool Inc.*D 72
Gregory Thomas, Inc.

3M/Static Control Systems Div.

Tool Kit Specialists, Inc. 68

Video Midwest & AVC Divs. of Vaughn
Communications*D

Wescorp

Westward Electronics, Inc.

ANTISTATIC MATS/
BENCHTOPS/
WRISTSTRAPS/OTHERS

Airmold/W.R. Grace

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Astec Co. Div. of Static Solutions Inc.

Atrix, Inc.*D

Bursma Electronic Distributing*D

Charleswater Products, Inc.

Clauss Cutlery Co.

Clean Room Products Inc.*D

Colonial Glove & Garment inc.

Com-Kyl Inc.

Computer Service Technology, Inc.

Contact East, Inc.*D

Cooper Associates

Curtis Mfg. Co., Inc.

Davle Tech Inc.

Desco Industries

Electronics Warehouse Corp.*D

C.H. Ellis Co., Inc.

EM Corp.

Formica Corp.

G.C. Electronics Co. Div. of GC
Thorsen Co.

Great Union, Inc.

HMC-Hub Material Co.*D

Ideal Industries

Isles Industries

ITT Pomona Electronics

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D 71

Lehigh Safety Shoe Co.

MCM Electronics*D 61

Melmat Inc.

Miltex Supply Corp.*D

P.K. Neuses Inc.*D

NRD Inc. Static Control Products

Nu Concept Systems

Oak Technical Inc.

0.K. Industries Inc.

Omnltron Electronics*D

Omnium Corp.

73

See Adv. Page

Partfolio, Inc.

Parts Express International
Inc.*D ... -

Patlon Industries, Inc.

Plastic Systems, Inc.

Plato Products, Inc.

The Rex Co.

Richmond Technology

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,
Inc.*D

Seco Industries

Semtronics Corp.

Sentinel Foam Products

The Simco Co., Inc.

Solder Absorbing Technology, Inc.

Specialized Products Co.*D

Start Mfg. Inc.

Static Inc. A Sealed Air Co.

Static Prevention Inc.

Techni-Tool inc.*D 72

The Texwipe Co.

Gregory Thomas, Inc.

Thomson Consumer
Electronics, Inc. Distributor
& Special Products 21

3M/Static Contro! Systems Dnv

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Trio-Tech Static Systems

Video Midwest & AVC Divs. of Vaughn
Communications*D

Viziflex Seels, Inc. Keyboard Cover
Div

Wescorp

Winders & Geist, Inc.

Workplace Systems

Zero Corp., East Div.

65

68

ESO FLEXIBLE PACKAGING

Advance Unit of Zero Corp.

Airmold/W.R. Grace

Armand Mfg. Inc.

Astec Co. Div. of Static Solutions Inc.

Charleswater Products, Inc.

Clean Room Products Inc.*D

Colonial Glove & Garment Inc.

Com-Kyl Inc.

Contact East, Inc.*D

Cooper Associates

C.H. Ellis Co,, Inc.

Gemini Inc.

Great Union, Inc.

HMC-Hub Material Co.*D

W.S. Jenks & Son*D

Joseph Electronics*D 71

Miltex Supply Corp.*D

NRD Inc. Static Control Products

PanSon Electronics*D

Partfolio, Inc.

Patlon Industries, Inc.

Plastic Systems, Inc.

Republic Packaging Corp.

Richmond Technology

Seco Industries

Semtronics Corp

Sentinel Foam Products

Start Mfg. Inc.

Static Inc. A Sealed Air Co

Static Prevention Inc.

Techni-Tool Inc.*D

Gregory Thomas, Inc.

3M/Static Control Systems Div

Tool Kit Speclalists, Inc.

Video Midwest & AVC Divs. of Vaughn
Communications*D

Wescorp

74

722

STATIC DETECTION METERS

Abatron Electronics*D

Advance Unit of Zero Corp.

Astec Co. Div. of Static Solutions Inc.

Atrix, Inc.*D

Chapman Corp.

Charleswater Products, Inc.

Clean Room Products Inc.*D

Com-Kyl Inc.

Contact East, Inc.*D 74

Davle Tech Inc.

Electro-Tech Systems, Inc.

G.C. Electronics Co. Div. of GC
Thorsen Co.

HMC-Hub Material Co.*D
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The Instrument Mart, Inc.*D
W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D ..................... 71
Leasametric IRD*D

Miltex Supply Corp.*D

Monroe Electronics, Inc.

NRD Inc. Static Control Products
PanSon Electronics*D

Plastic Systems, Inc.

Semtronics Corp.

The Simeo Co., Inc.
Specialized Products Co.*D
Start Mfg Inc.

Static Cortrol Services, Inc.
Static Inc. A Sealed Air Co.
Static Prevention inc.
Statikil, Inc.

Techni-Tool Inc.*D 72
Temco Instruments Inc.

Gregory Thomas, Inc.

3M/Static Control Systems Div.

Tool Kit Speclalists, Inc. .68

Tool-Tronics, Inc.*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

Wescorp

Zero Corp., East Div.

Supplics/
.acccssorics

cquipment

BATTERIES

Abatron Electronics*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Battery Specialties*D

Bursma Electronic Distributing®*D

Classic Components Supply*D

Com-Ky! Inc.

Consolidated Electronics
Inc.*D > 73

Contact East Inc.*D 74

Davle Tech In¢.

Digi-Key Corp.*D

Electronic Parts Supply*D

GMB Sales Inc.*D

G.T.E. Electronics*D

HMC-Hub Material Co.*D

HSC Electronic Supply*D

JDR Microdevices*D

W.S. Jenks & Son*D

Joseph Electronics*D 71

Kelvin Electronics*D

MCM Electronics*D 61

Miltex Supply Corp.*D

Mouser Electronics*D

0O.K. Industries Inc.

Omega Engineering Inc.*D

Omnitron Electronics*D

Parts Express International
Inc.*D .

Pioneer-Standard Electronics®D

Prime Electronics Co.*D .

RMS Electronics, Inc.

RNJ Electronics Inc.*D

Sanyo Energy Corp.

Scooter Products Ohm Electrics,
Inc.*D

Sencore Electronics ...

Specialized Products Co.*D

Sutton Designs, inc. Computer
Security Div.

Techni-Tool Inc.*D

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Trippe-Lite

Tritronics Inc.*D . 66

Video Midwest & AVC Dnvs of Vaughn
Communications*D

65
.74

IFC

o/ 2
68

BENCHES/CABINETS

Advance Unit of Zero Corp.
Allied Electronics, A Div. of Hall-Mark
Electronics*D

See Adv. Page

Arrow Electronics Inc. Catalog Sales

Div.*D
Atrix, Inc.*D
Clean Room Products Inc.*D
Consolidated Electronics,

Inc.*D ) -
Contact East, Inc.‘D B, s 74
Digi-Key Corp.*D
HMC-Hub Material Co.*D
HSC Electronic Supply*D
Isles Industries
W.S. Jenks & Son*D
Joseph Electronics*D 71
Klein Tools, Inc.

PanSon Electronics*D

Plastic Systems, Inc.

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,

Inc.*D
Specialized Products Co.*D
Start Mfg. Inc.

Techni-Tool Inc.*D 72
Video Midwest & AVC DIVS of Vaughn

Communications*D
Workplace Systems
Zero Corp., East Div.

CHEMICALS

Abatron Electronics*D

All Electronics Corp.*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Atrix, Inc.*D

The Boardworks

Bursma Electronic Distributing*D

Caig Labs, Inc.

Chemtronics Inc.

Com-Kyl Inc.

Consolidated Electronics,
Inc.*D

Contact East Inc.*D

CRC Chemicals

Digi-Key Corp.*D

Digitron Electronics Corp.*D

Dow Chemical USA

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

Falcon Safety Products, Inc.

Fordham Radio Supply Co.*D

G.C. Electronics Co. Div. of GC
Thorsen Co.

GMB Sales Inc.*D

G.T.E. Electronics*D

HMC-Hub Material Co.*D

HSC Electronic Supply*D

W.S. Jenks & Son*D

Joseph Electronics*D ... 71

Kepro Circuit Systems, Inc.*D

Kester Solder Co.

Klein Tools, Inc.

Lor-Dee Ltd.

M.A.T. Electronics*D 47

MCM Electronics*D ... 61

Micro Care Chemical Corp

Micro-Circuits Co., Inc.

Miller-Stephenson Chemical Co.

Milo Associates, Inc.*D

Miltex Supply Corp.*D

Multicore Solders

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International
Inc.*D

PerfectData Corp.

Philips ECG .7

Prime Electronics Co. ‘D 74

Quietrole Co.

Rawn Co., Inc.

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,
Inc.*D

Sintec Co.*D

Specialized Products Co.*D

Start Mfg. Inc.

Statikil, Inc.

Tech Spray, Inc.

Techni-Tool Inc.*D

The Texwipe Co.

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Tritronics Inc.*D

.67

73
74

73

65

72
68
66

Company mailing addresses begin on page 53.



Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp.

See Adv. Page

BC

CLEANING SUPPLIES

Abatron Electronics*D

Acculube Il Inc.

All Electronics Corp.*D

Anasco Corp.*D

Atrix, Inc.*D

Bursma Electronic Distributing®D

Caig Labs, Inc.

Chemtronics Inc.

Clean Room Products Inc.*D

Consolidated Electronics,
Inc.*D

Contact East, Inc.*D

Curtis Mfg. Co., Inc.

Digi-Key Corp.*D

Digitron Electronics Corp.*D

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

Falcon Safety Products, Inc.

Fordham Radio Supply Co.*D

G.C. Electronics Co. Div. of GC
Thorsen Co.

GMB Sales Inc.*D

G.T.E. Electronics*D

Head Industries, Inc.

HMC-Hub Material Co.*D

Iintelco Corp.

W.S. Jenks & Son*D

Joseph Electronics*D

Klein Tools, Inc.

Micro Care Chemical Corp.

Miller-Stephenson Chemical Co.

Milo Associates, Inc.*D

MultiFlex Seals, Inc. Viziflex Keyboard
Seels Div.

PanSon Electronics*D

Parts Express International
Inc.*D

PerfectData Corp.

Plastic Systems, Inc.

Prime Electronics Co.*D

Rawn Co., Inc.

RMS Electronics, Inc.

RNJ Electronics Inc.*D

Specialized Products Co.*D

Start Mfg. Inc.

Statikil, Inc.

Tech Spray, Inc.

Techni-Tool Inc.*D

The Texwipe Co.

Tool-Tronics, Inc.*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

Viziflex Seels, Inc. Keyboard Cover
Div

67

73
74

73

71

65

74

72

LAMPS

Abatron Electronics*D

All Electronics Corp.*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Bursma Electronic Distributing*D

Classic Components Supply*D

Com-Kyl Inc.

Consolidated Electronics,
Inc.*D

Contact East, Inc.*D

Digitron Electronics Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

Fordham Radio Supply Co.*D

G.C. Electronics Co. Div. of GC
Thorsen Co.

GMB Sales Inc.*D

Grobet File Co. of America

HMC-Hub Material Co.*D

HSC Electronic Supply*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D

Kelvin Electronics*D

M.A.T. Electronics*D

MCM Electronics*D

Miltex Supply Corp.*D

73
74

73

71

47
61

See Adv. Page

O.K. Industries Inc.

PanSon Electronics*D

Parts Express International
Inc.*D

Prime Electronics Co.*D

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,
Inc.*D

Specialized Products Co.*D

Start Mfg. Inc.

Techni-Tool Inc.*D 72

Tool Kit Specialists, Inc 68

Yool -Tronics, Inc.*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

65
74

See Adv. Page

MAGNIFIERS

Atrix, Inc.*D

Bursma Electronic Distributing®*D

Com-Kyl Inc.

Consolidated Electronics,
Inc.*D

Contact East, Inc.*D

Edroy Products

Electronics Warehouse Corp.*D

Fordham Radio Supply Co.*D

Grobet File Co. of America

HMC-Hub Material Co.*D

HSC Electronic Supply*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

73
74

73

Product directory

See Adv. Page
Joseph Electronics*D 7))
Kelvin Electronics*D
Mascot Precision Tools
M.A.T. Electronics*D
Miltex Supply Corp.*D
O.K. Industries Inc.
Ompnitron Electronics*D
PanSon Electronics*D
RNJ Electronics Inc.*D
Sintec Co.*D
Solder Absorbing Technology, Inc.
Specialized Products Co.*D
Start Mfg. Inc
Techni-Tool Inc.*D
Tool Kit Specialists, Inc
Tool-Tronics, Inc.*D

47

72
68

and more:

Company malling addresses begin on page 53.

m Repair Data that lists the most
frequent repairs and solutions

m Parts, including price and availability
m Service bulletins on current and
discontinued products

@ Field Problem Reports that provide detailed repair tips

SIS is easy to use. All you need is a personal computer and modem
and password, of course. Best of all, it gets you the exact information
you need without waiting, so you can quickly get products back where
they belong — to your customers.
If you service Sony products, this may be the most important tool in your shop.
For further information, complete the coupon or call today: 1-201-930-6883.

LLLELLECN TR RN )
v e ————

P am )L

Sony Service Company

Sony Corporation of America
1 Sony Drive, M-4

Park Ridge, NJ 07656

Name
Title
Company
Address
City
State
Mail to:

PaTie-\

=AY

Circle (17) on Reply Card

Sony Servicers:
You Don’t Have to
Follow the Book.

Introducing the on-line information system.

Now, Sony makes it easier and faster than
ever to access critical information.

The Service Information System (SIS) from
Sony Service Company makes it possible.
Simply put, SIS offers you on-line access
to a central database that delivers this

Service Information System (SIS).

Sony Service Company
Sony Corporation of America
1 Sony Drive, M-4, Park Ridge, NJ 07656

Zip

Copyrnight 1989 Sony Corporation of America. Sony is a trademark of Sony Corporation
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Video Midwest & AVC Divs. of Vaughn
Communications*D

SHELVES/RACKS/BINS

Advance Unit of Zero Corp.

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Clean Room Products Inc.*D

Contact East, Inc.*D SR 74

Davle Tech Inc.

Fordham Radio Supply Co.*D

Highland Products, Inc.

HMC-Hub Material Co.*D

W.S. Jenks & Son*D

Joseph Electronics*D 71

Melmat Inc.

Miltex Supply Corp.*D

0O.K. Industries Inc.

PanSon Electronics*D

Plastic Systems, Inc.

RNJ Electronics In¢c.*D

Scooter Products Ohm Electrics,
Inc.*D

Specialized Products Co.*D

Start Mfg. Inc.

Techni-Tool inc.*D ... 72

Tool-Tronics, In¢c.*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

SOLDER/DESOLDERING
BRAID/FLUX

Abatron Electronics®D

All Electronics Corp.*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Allied Metglas Products

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, inc.*D

The Boardworks

Bursma Electronic Distributing*D

Caig Labs, Inc.

Chemtronics Inc.

Com-Kyl inc.

Consolidated Electronics
Inc.*D .73

Contact East, Inc.*D 74

Davle Tech Inc.

Digi-Key Corp.*D

Digitron Electronics Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

G.C. Electronics Co. Div. of GC
Thorsen Co.

GMB Sales Inc.*D

G.TE. Electronics*D

HMC-Hub Material Co.*D

HSC Electronic Supply*D

JDR Microdevices*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D 71

Kelvin Electronics*D

Kester Solder Co.

M.A.T. Electronics*D ..

Milo Associates, Inc.*D

Miltex Supply Corp.*D

Mouser Electronics*D

Muiticore Solders

O.K. Industries Inc.

Omnitron Electronics*D

PanSon Electronics*D

Parts Express International
Inc.*D ..

Philips ECG 7

Pioneer-Standard Electronics*D

Plato Products, Inc.

Prime Electronics Co.*D ..... 74

Rawn Co., Inc.

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,
Inc.*D

Sintec Co.*D

Solder Absorbing Technology, Inc.

Specialized Products Co.*D

Start Mfg. Inc.

Tech Spray, Inc.

Techni-Tool Inc.*D 72

Tool Kit Specialists, Inc. 68

67

73

47

See Adv. Page

Tool-Tronics, Inc.*D

Tritronics Inc.*D 66

Video Midwest & AVC Divs. of Vaughn
Communications*D

TUBING

Abatron Electronics*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

AMP Products Corp.

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Distributing*D

Classic Components Supply*D

Consolidated Electronics,

Inc.*D . /3
Contact East, Inc.*D ... ... 74
Digi-Key Corp.*D
Electro Standards Lab, Inc.

Electronic Parts Supply*D
Electronics Warehouse Corp.*D 73

G.C. Electronics Co. Div. of GC
Thorsen Co.

HSC Electronic Supply*D

Jensen Tools Inc.*D

Joseph Electronics*D = |

Kelvin Electronics*D

Milo Assoclates, Inc.*D

MiniTool Inc.

M.M. Newman Corp.

Omnitron Electronics*D

PanSon Electronics*D

Pioneer-Standard Electronics*D

Scooter Products Ohm Electrics,
Inc.*D

Tool-Tronics, Inc.*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

WIRE AND CABLE

Abatron Electronics*D
All Electronics Corp.*D
Allied Electronics, A Div. of Hall-Mark

Electronics*D
AMP Products Corp.

Arrow Electronics Inc. Catalog Sales

Div.*D
ARS Electronics*D
Bursma Electronic Distributing*D
Channel Master Div. of Avnet, Inc.
Classic Components Supply*D
Consolidated Electronics,

Inc.*D .. . .73
Contact East, Inc.*D 74
Curtis Mfg. Co., Inc.

Digi-Key Corp.*D

Digitron Electronics Corp.*D
Electro Standards Lab, Inc.
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
G.C. Electronics Co. Div. of GC

Thorsen Co.

Geneva Group of Companies Inc.
GMB Sales Inc.*D

G.TE. Electronics*D

HSC Electronic Supply*D
Itera/Belmoor

ITT Pomona Electronics

JDR Microdevices*D

Jensen Tools Inc.*D

Joseph Electronics*D .71
Kelvin Electronics*D

M.A.T. Electronics*D .47
MCM Electronics*D . .61
Milo Associates, Inc. D

Mouser Electronics*D

Nippon America Inc.

Nu-Data Inc.

O.K. Industries Inc.

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International

Inc.*D
Pioneer-Standard Electronics*D
RMS Electronics, Inc.

RNJ Electronics Inc.*D
Scooter Products Ohm Electrics,

Inc.*D
Sintec Co.*D
Support Systems International Cables

& Accessories Div.

73

65
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Tappan Wire & Cable
3M/Associated Electronics
Tritronics Inc.*D ...
Video Midwest & AVC Divs.

Communications*D
Winegard Co.

. Audio/video
ACCCSSOrics
A/B SWITCHES

Abatron Electronics*D
All Electronics Corp.*D
Black Box Corp.*D
Bursma Electronic Distributing*D
Channel Master Div. of Avnet, Inc.
Consolidated Electronics
Inc.*D
Curtis Mfg. Co Inc.
Digitron Electronlcs Corp.*D
Electrodynamics
Etectro Standards Lab, Inc.
Electronics Warehouse Corp.*D
G.C. Electronics Co. Div. of GC
Thorsen Co.
Global Specialties A Div. of interplex
GMB Sales Inc.*D
G.TE. Electronics*D
HSC Electronic Supply*D
International Components Corp.
Itera/Belmoor
JDR Microdevices*D
Jensen Tools Inc.*D

.66
of Vaughn

73

73

Joseph Electronics*D 71
Kelvin Electronics*D
MCM Electronics*D ..... 61

Milo Associates, Inc.*D
Multiptex Technology, Inc.
Network Technologies, Inc.
Nippon America Inc.
Nu-Data inc.

Omnitron Electronics*D
ORA Electronics

PanSon Electronics*D
Parts Express International

Inc.*D 65
Patton Electronlcs Co.
Philips Consumer Electronics,

Co. Accessories Marketing .......... 72
Prime Electronics Co.*D .74

RMS Electronics, Inc.
RNJ Electronics Inc.*D
Support Systems International Cables
& Accessories Div.
Techni-Tool Inc.*D 72
Thomson Consumer
Electronics, Inc. Distributor
& Special Products ¢ n2 )l
Tritronics Inc.*D .66
Video Midwest & AVC Divs. of Vaughn
Communications*D
Winegard Co.

COUPLERS/SPLITTERS

Abatron Electronics*D

All Electronics Corp.*D

Bursma Electronic Distributing*D
Channel Master Div. of Avnet, Inc.
Consolidated Electronics,

Inc.*D 73
Digitron Electronics Corp *D
Electrodynamics
Electro Standards Lab, Inc.

Electronics Warehouse Corp.*D 73

G.C. Electronics Co. Div. of GC
Thorsen Co.

GMB Sales Inc.*D

G.T.E. Electronics*D

HSC Electronic Supply*D

International Components Corp.

Itera/Belmoor

ITT Pomona Electronics

Joseph Electronics*D 71

Kelvin Electronics*D

Milo Associates, Inc.*D

Mouser Electronics*D

Nippon America Inc.

Nu-Data Inc

Omnitron Electronics*D

See Adv. Page
ORA Electronics

PanSon Electronics*D

Parts Express International

Inc.*D ... =05
Philips Consumer Electronlcs

Co. Accessories Marketing .72
Prime Electronics Co.*D ........ .74
RMS Electronics, Inc.
RNJ Electronics Inc.*D
Scooter Products Ohm Electrics,

Inc.*D
Thomson Consumer

Electronics, Inc. Distributor

& Special Products .21
Tritronics Inc.*D ... .66

Video Midwest & AVC Divs. of Vaughn
Communications*D
Winegard Co.

FILTERS

Bursma Electronic Distributing*D
Channel Master Div. of Avnet, Inc.
Consolidated Electronics

Inc.*D 73
Datel, Inc.
Digitron Electronics Corp.*D
Electronic Specialists, Inc.
Electronics Warehouse Corp.*D 73

GMB Sales Inc.*D

HSC Electronic Supply*D

International Components Corp.

Joseph Electronics*D - 7.

Microwave Filter Co., Inc.

Milo Associates, Inc.*D

Mouser Electronics®*D

PerfectData Corp.

RNJ Electronics Inc.*D

Spectrum 2000, Inc.

Sprague Magnetics, Inc.*D

Sutton Designs, inc. Computer
Security Div.

Video Midwest & AVC Divs. of Vaughn
Communications*D

Winegard Co.

RF SWITCHERS

Abatron Electronics*D

Bursma Electronic Distributing*D
Channel Master Div. of Avnet, Inc.
Consolidated Electronics

Inc.*D 73
Delta Electronics, Inc.
Digitron Electronics Corp.*D
Electrodynamics
Electronics Warehouse Corp.*D 73

GMB Sales inc.*D

G.T.E. Electronics*D

Hewlett-Packard Co.

HSC Electronic Supply*D

International Components Corp.

Joseph Electronics*D 71

Multiplex Technology, Inc.

Omnitron Electronics®D

PanSon Electronics*D

Prime Electronics Co.*D ...... 74

RNJ Electronics Inc.*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

Wavetek Corp.

SIGNAL MIXERS

Abatron Electronics*D

Bursma Electronic Distributing®D
Channel Master Div. of Avnet, inc.
Consolidated Electronics

Inc.*D 73
Digitron Electronics Corp.*D
Electrodynamics
Electronics Warehouse Corp.*D 73

GMB Sales Inc.*D

G.T.E. Electronics*D

HSC Electronic Supply*D

Joseph Electronics*D 71

Multiplex Technology, Inc.

Omnitron Electronics*D

PanSon Electronics*D

RNJ Electronics Inc.*D

Spectrum 2000, Inc.

Video Midwest & AVC Divs. of Vaughn
Communications*D

Company maliling addresses begin on page 53.



PC Troubleshooting and
Repair Products and Services

from

Windsor Technologies

PC-Technician
A complete family
of diskette-based
diagnostic systems for
IBM PCs and compatible computers. R

Education and Documentation Services

Comprehensive standard or custom

classroom-based computer repair
and troubleshooting training,

Please send me the following:

FREE PC-Technician Evaluation Diskette:

IBM PC, PC XT, PC AT [J

IBM PS/2 Group O
WindsorPOST information [J
Windsor Education & Documentation Services information

Windsor Technologies, Inc.

130 Alto Street,
San Rafael, California 94901

(415) 456-2200 NAME : TITLE

FAX: (415) 456-2244 COMPANY TELEPHONE _
ADDRESS L . o N _

Circle (18) on Reply Card
CITY._ ) ) STATE zIP

PG Tactnana Wingso ST e vsgema rwocsr SERVICE CO. OEM MANUFACTURER ] DEALER

b trad ks
Intetnationsl Busihess Machines Corporatons .~ IN-HOUSE SERVICE USER OTHER

o WindsorPOST
. A family of unique
ROM-based diagnostic
-2 / products for service
shop and repair depot.

3 [ g i 130 Alto Street, San Rafael, CA 94901
Mail to: Windsor Technologies, Inc. A e e Lo

] VAR/VAD

ESA&T 0389



Product directory

See Adv. Page

Tools

HEAT GUNS

Abatron Electronics*D
Al Electronics Corp.*D
Allied Electronics, A Div. of Hall-Mark

Electronics*D
AMP Products Corp.

Arrow Electronics Inc. Catalog Sales

Div.*D
Atrix, Inc.*D
Bursma Electronic Distributing*D
Com-Kyl Inc.

Consolidated Electronics,

Inc.*D 73
Contact East, Inc.*D 74
Davle Tech Inc.

Digi-Key Corp.*D

Digitron Electronics Corp.*D
Electronics Warehouse Corp.*D
Eraser Co., Inc. Rush Wire Stripper

Div
G.C. Electronics Co. Div. of GC

Thorsen Co.

HMC-Hub Material Co.*D

HSC Electronic Supply*D

Ideal Industries

Itera/Belmoor

WS. Jenks & Son*D

Jensen Tools Inc.*D

Joseph Electronics*D 71
Kelvin Electronics*D

Miltex Supply Corp.*D

M.M. Newman Corp.

Omnitron Electronics*D

Paladin Corp.

PanSon Electronics*D

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,

Inc.*D
Specialized Products Co.*D
Techni-Tool Inc.*D
Tool Kit Specialists, Inc.
Tool-Tronics, Inc.*D
Ungar, Div. Eldon Industries, Inc.
Video Midwest & AVC Divs. of Vaughn

Communications*D
Wahl Clipper Corp.
Brian R. White Co.,
Wybar Electronics

73

72
68

Inc.*D

JIGS/FIXTURES/VISES

Allied Electronics, A Div. of Hall-Mark
Electronics*D
Consolidated Electronics.

Inc.*D 73
Contact East, Inc.*D 74
Data Tech Reliance, Inc.

Electronics Warehouse Corp.*D 73

Grobet File Co. of America
HMC-Hub Material Co.*D
HSC Electronic Supply*D
HSC Service Co. Div. of Hitachi
Sales Corp. of America 51
W.S. Jenks & Son*D
Jensen Tools Inc.*D

Joseph Electronics*D 71
Mitsubishi Electric Sales
America, Inc 19

Mouser Electronics*D
O.K. Industries Inc.
Omnitron Electronics*D
PanaVise Products, Inc.
PanSon Electronics*D
RNJ Electronics Inc.*D

Sintec Co.*D

Start Mfg. Inc.

Techni-Tool Inc.*D 72
Tentel Corp 70

Tool-Tronics, Inc.*D
Video Midwest & AVC Divs. of Vaughn
Communications*D

SOLDERING/DESOLDERING
EQUIPMENT

Abatron Electronics*D

All Electronics Corp.*D

Aliled Electronics, A Div. of Hall-Mark
Electronics*D

See Adv. Page

A.PE. Corp.
Arrow Electronics Inc. Catalog Sales

Div.*D
Atrix, Inc.*D
The Boardworks
Bursma Electronic Distributing*D
Com-Kyl Inc.

Computer Service Technology, Inc.
Consolidated Electronics,

Inc.*D 73
Contact East, Inc.*D 74
CooperTools
C&S Sales*D
Davle Tech Inc.

Digi-Key Corp.*D

Digitron Electronics Corp.*D
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
Elenco Electronics, Inc.

Elvo Div. of Zumbach Electronics Corp.
Emulation Technology Inc.

Eraser Co., Inc. Rush Wire Stripper

Div.

Fordham Radio Supply Co.*D

G.C. Electronics Co. Div. of GC
Thorsen Co.

The Granite Corp.

Grobet File Co. of America

Hexacon Electric Co.

HMC-Hub Material Co.*D

Hot Tools

HSC Elecironic Supply*D

HSC Service Co. Div. of Hitachi

Sales Corp. of America 51
Ideal Industries
Itera/Belmoor
JDR Microdevices*D
W.S. Jenks & Son*D
Jensen Tools Inc.*D
Joseph Electronics*D 71
Kelvin Electronics*D
Leads Metal Products, Inc. (ENDECO)
M.A.T. Electronics*D ..

MCM Electronics*D 61
Milo Associates, Inc.*D
Miltex Supply Corp.*D
Mouser Electronics*D
Multicore Solders

P.K. Neuses Inc.*D

M.M. Newman Corp.

Nu Concept Systems

O.K. Industries Inc.
Omnitron Electronics*D
Pace, Inc.

Paladin Corp.

PanSon Electronics*D
Parts Express International

Inc.*D . 65
Pioneer-Standard Electronics*D
Plato Products, Inc.

Prime Electronics Co.*D 74
RDI/Portasol

The Rex Co.

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,

Inc.*D
Sintec Co.*D
Soider Absorbing Technology, Inc.
Solder Removal Co.

Specialized Products Co.*D
Start Mfg. Inc.

73

Techni-Tool Inc.*D 72
Tool Kit Specialists, Inc. 68
Tool-Tronics, Inc.*D

Tritronics Inc.*D 66

Ungar, Div. Eldon Industries, Inc.

Video Midwest & AVC Divs. of Vaughn
Communications*D

Wahl Clipper Corp.

Brian R. White Co.,

Wybar Electronics

Inc.*D

TOOL CASES

Abatron Electronics*D

Airmold/W.R. Grace

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Bursma Electronic Distributing*D

Chicago Case Co. 63

Com-Ky! Inc.
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See Adv. Page

Consolidated Electronics

Inc.*D . . 73
Contact East, Inc.*D 74
CooperTools
Diversified Case
Electronics Warehouse Corp.*D 73

C.H. Ellis Co., Inc.

Fordham Radio Supply Co.*D

Gemini Inc.

Hand Tool Industries, Inc.

Highland Products, Inc.

HMC-Hub Material Co.”D

Howe Industries, Inc.

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Jonard Industries

Joseph Electronics*D . 71

Kelvin Electronics*D

Kiein Tools, Inc.

KnickerBocker Case Div. K-L
Industries

Koszegi Products, Inc.

M.A.T. Electronics*D

Matrix Enterprises Inc.

Milo Associates, Inc.*D

P.K. Neuses Inc.*D

Nu-Data Inc.

Omnitron Electronics*D

PanSon Electronics*D

Partfolio, Inc.

Prime Electronics Co.*D

R & K Supply Co.

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,
Inc.*D

Specialized Products Co.*D

Techni-Tool Inc.*D

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Triplett Corp.

Vaco Products 61

Video Midwest & AVC Divs. of Vaughn
Communications*D

a7

74

7%
68

TOOL KITS

Abatron Electronics*D

Airmold/W.R. Grace

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, inc.*D

Bursma Electronic Distributing*D

Cementex Products, Inc.

Clauss Cutlery Co.

Com-Kyl Inc.

Consolidated Electronics,
Inc.*D

Contact East, Inc.*D

CooperTools

Curtis Mfg. Co., Inc

Davle Tech Inc.

Digitron Electronics Corp.*D

E.LL. Instruments, Inc.

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

Elenco Electronics, Inc.

Fordham Radio Supply Co.*D

G.C. Electronics Co. Div. of GC
Thorsen Co.

Global Specialties A Div. of Interplex

Grobet File Co. of America

Hand Tool Industries, Inc.

HMC-Hub Materiat Co.*D

Ideal Industries

Itera/Belmoor

W.S. Jenks & Son*D

Jensen Tools Inc.

Jonard Industries

Joseph Electronics*D 71

Kelvin Electronics*D

Klein Tools, Inc.

Koszegl Products, Inc.

Mascot Precision Tools

M.AT. Electronics*D

Milo Associates, Inc.*D

Miltex Supply Corp.*D

MiniTool Inc.

Moody Tools, Inc.

Mouser Electronics*D

P.K. Neuses Inc.*D

Nu-Data Inc.

Omega Engineering Inc.*D

73
74

73

a7

See Adv. Page

Omnitron Electronics*D

Omnium Corp.

Paladin Corp.

PanSon Electronics*D

Parts Express International
Inc.*D ...

R & K Supply Co.

RMS Electronics, Inc.

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,
Inc.*D

Specialized Products Co.*D

Techni-Tool Inc.*D 72

Tool Kit Specialists, Inc. 68

Tool Tron Industries

Tool-Tronics, Inc.*D

The Triangle Tool Group, Inc.

Vaco Products 61

Video Midwest & AVC Divs. of Vaughn
Communications*D

Western Electronics Products Co.

Brian R. White Co., Inc.*D

65

TOOLS, MISCELLANEOQUS

Abatron Electronics*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

AMP Products Corp.

Arrow Electronics Inc. Catalog Sales
Div.*D

Assembly Systems Group

Atrix, Inc.*D

Black Box Corp.*D

Bursma Electronic Distributing*D

Cementex Products, Inc.

Clauss Cutlery Co.

Com-Kyl Inc.

Consolidated Electronics
Inc.*D 73

Contact East, Inc.*D 74

CooperTools

C&S Sales*D

Davle Tech Inc.

Desco Industries

Digi-Key Corp.*D

Digitron Electronics Corp.*D

Dremel

Electro Standards Lab, Inc

Electronics Warehouse Corp.*D 73

Elvo Div. of Zumbach Electronics Corp.

EPE Technology

Eraser Co., Inc. Rush Wire Stripper
Div.

G.C. Electronics Co. Div. of GC
Thorsen Co.

The Granite Corp.

Grobet File Co. of America

Hand Tool Industries, Inc.

HMC-Hub Material Co.*D

Hot Tools

HSC Electronic Supply*D

Ideal Industries

International Components Corp.

Itera/Belmoor

JDR Microdevices*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Jonard Industries

Joseph Electronics*D 71

Kelvin Electronics*D

Klein Tools, Inc.

Mascot Precision Tools

M.A.T. Electronics*D 47

MCM Electronics*D 61

Micro-Circuits Co., Inc.

Milo Associates, inc.*D

Mittex Supply Corp.*D

Moody Tools, Inc.

P.K. Neuses Inc.*D

Nu-Data Inc.

O.K. Industries Inc.

Omega Engineering Inc.*D

Omnitron Electronics*D

Paladin Corp.

PanaVise Products, Inc.

PanSon Electronics*D

Parts Express International

Inc.*D 65
Philips Consumer Electronics,

Co. Product Services

Telemarketing 72

Plato Products, Inc.
Prime Electronics Co.*D 74
Regal Equipment Co.

Continued on page 45,

Company mailing addresses begin on page 53.
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chassis
E34-11
color TV

NAP E34-11 SCHEMATIC DIAGRAM
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HITACHI

chassis
NP83X
color TV

HITACHI CT1942/CT19A2 BASIC CIRCUIT DIAGRAM HITACHI CT1942/CT19A2 BASIC CIRCUIT DIAGRAM

= 7 o e toRAsart. : wvid - 5 Product safety should be considered when
Pl € Q441,Q442 *‘“ e 1- s P31 X .
- - i 1C201 ‘ = E‘m AT S [ e T”‘ | STy — s B component replacement is made in any area
§ R @1y NBI3544P [ 2delo s L Sl L a 1 o of a receiver. Components marked with a !
20 s a8y T |B“c‘ o 2 1 220 Ras3 SO $7he0 Sap— —— I N S | 079 . .
veon [ e TRl | | e - e '”E 51 b o i T— - :.j : i ol T aer T and shaded areas of the schematic diagram
= 22:%0 4 2 o raal 7309 /v ox-8 ¥ o+ . i . .
B R et At SOy @ B ] T sw ﬁz’"lc.’i'."" casel i || §ss- 25ca 5;’ T ?‘ [ ez e 1] 2 ! designate sites where safety is of special
TN WU g ‘n'v‘E.?‘ AT J‘;':‘r ‘;‘"_:_Et ,,0{7 ki 577 | e + 000 | i (st PR — '333 g ' significance. Itis recommended that only ex-
o 13087 5av 3 I gpue ‘ o ]
SR ARE Ny —H @ T, i azor ey I<°“2 i I — KEEE S wevrs ity e = act cataloged parts be used for replacement
gz & t2ve o ] 033/50 [ 33y B.2pm '&?s | 2sc458@/© ™ - [’ 52076 | R MEaT | 68y f
"”'I Isn" e ol VIOEQ DET G 2s¢1740@/® = e 1 t _‘r‘ T 1 1 1 25 b of these components.
cezo 0 ‘szfw & D PLU0E0AYE I + e - f771305 s .,I —F ’%a: voéo’«iéf T ’L 1 T e S
Wiy 538 ol [L—T¢ czos Tane w0y X, s 1 I | loest| A
"..v Tt e - ’°1 otk %o’o’[ e } %““’ e VEE "aSTu;s 5060 stz Bosor | Wikeal ™= Use of substitute replacement parts that do
Q H FarorT 4] Vel L awe | | Qm 91 (SIS i s 288673 532 | Fragragin. | | 13 not have the same safety characteristics as
5T 6 44t .o. ’. ++-t 10 nsoo | ©® f_ss-‘ Tl ] w'_"' $7529 Lasze frszr | . = .
L3 : Rco,:‘ o 4,&, sl T v i m m, s m ;;.,,,_5 R e o m T Edl 330 Fa30 30 H o~ |asss recommended in factory service information
'"‘ o 3300P " R401 o & 2 2’k 7 ¥ s ! 3 I8 . . . .
g 2505 } g T a N G | W 5 l . i *2”*75'3@1 ] f B | ] t =5 may create shock, fire, excessive x-radiation
i ey @ ||| @@ et I 4 | | | or other hazards.
- pooe v ——————— LIMTTER [ }:ucz 7 68 P ‘ % Zont o306] } 300 ~h s 1050 | | g
T b= oy ) ,9, —— = o ‘ ) (O] i‘—m isz076| * i B[4 g‘;;(‘)’ |r323 ¢ f 39 39:’139-( | (ST AT |
T ey F{l o B phvern Y ) LN 1 i l ]| o 52 s N : sf”"’j i J’j‘ _rl | | ! i J;,- r* el This schematic is for the use of qualified
Faeed w1 @i, S - i 8.9.8.6,9 970 2.9 9 2.9.9.% || s R e ‘ technicians only. This instrument contains no
Tl o Tczor FHE wmiron e p: —t;- tj lh | e i, user-serviceable parts.
' £ 7ﬁ Tm L2 m PEDESTAL | = VIDEO AwP I ‘ t_,‘ T "WT 15 ? sass
5 psly Rr = & The other portions of this schematic may be
e | BN ‘ ——— [ =1 [ 17 esoees: found on other Prof pratiemay
— A | rirsn N | imgess) ound on other Profax pages.
JIDED CHROMO . | | | 8GR QUTRUT l
0D acc ] A KILER Jor-{  veo - 1 TivT] Il L X2
1€0203 i“ﬁ' = T | I |
Ro213 00236 nPC339C/TA75339P ~less 75y [ssv lrev ['sv Jov  [oov |34y ;.;Tw Trov J;zv Ts7v lov ; -
681w 'Z; | 4FC DISCRIMINATOR 1 B 0 E C 0 o) | Tx2

r

5 JE N 320 605§~
200 L ea 128 7 -

(i oon 7 |2s0 1489 -

T Tres2 L o+ |
1 e o 3 :
‘(> +|coz08 24— — 1 sost L 4 (e s ” ’. gﬁszs [ 7505 BT
004 ‘Wr220/0 roszel | 3v N | | avoo nwz <0 33p H324% 0808 oy = bt —4 3 ! ikl 2w 680 5w
nozia > v 5% —o0
Q0204 [ Sedrevss | | ot g I T, We0s )
= L3 g Gave-p | cs0 \ ss:% Bsv
- b 0 2

5 |
39,4
ZSCHGZ@/@ o 260 e ! ok e __L50 e |xm. 5 b ! i
LEML.TOH 020 1 nozm‘. ‘3::: 28 Jé 22 ‘YPM a4 250 s Q307 $ut Hrbsx are oo = ";‘EL ] ®
*; ;— |
= av ] 1

_H2-6©> as7

3 1k %

p S— ——ey l : 8.5 M4
w02s?] Y h3M o 27 Erer %gm‘c’ oo A K L §"5 . 7:‘.” Q601
S6x R “Leozos —— X ’m‘ wed 3 ™ 260z & peor 2501459
H A Iooss ROze4  ROZ63 b _L 2|} ehii 2808 152076 0601 oS
Rozz8 [EI I A STOR e 2 $sore o &7
ot 4 spozos 3 “'s"z‘gv's - aszt 07 ®701 et ::C;'s‘f - £
20203 1.7 [ mozys ¥ , 1 S Q3 | g o6y <e1a G
‘,13.‘,’;2“' e 0. ico1 4 e 528730 i— ] | 25¢458 ®/©/ D 11 + L—f-w“n 500 s
:DzosI Szl ® ‘,’é’,’,?fs Rozz 15 T SYNC e f_ 00 Gl
Fo 2526730/ ® ¥ w031 220 w608 1 oo
! NTiL er@ 1524731 e ++ 41 1 o IS LA
- ] . . ] I — S
——= — = —— . o[ e Saorea 22
= =—=— - Q0226 — 111 [ ST I
SEEE T woms  mpzes Wedsd iow & v 25¢1740@/® ’ "J"ﬂp J00) 11 cre cris |A |
5K (13 | ‘ i w4 — 033
] 25458 ®/© o e S “peC: sre [T nede | i 00]
- | | | YoLuME CONT | 330 (3B 6 A ok Lo aw
cesst S {LLLL s3] ‘ o cer2 | : X | ® S Qro2 1 ac proeld
N mﬁésms o008 | sexf || ||| e | PR « v ¥ 25D1453 X - R T
ROZQ0 *{1s2a73m 4 Lo 4 = LI | H.ouUTPUT 12 i
ox —_ -
= S - S — T ——l)

I !
| +
&
o
i3
>
- ¥ 0

‘ |
;
-y 5“’ Tron w623 100w 409 [
Q0208 o a k; 0022 200 L Il
| | — 2.5 = M +
| 2SC1740(R) ¥OLuME cONT | 1 s g ‘*‘ L |
4 - o4+ Rro3oe | cozsz 3203 ‘ so1, meca s 11—
4

1C0205 MNI217A | f"" 7000 I L0208 £ @.o lommsod\ |
coza0 [ ek 1+ s7v gRmos SO0 R S”E 1
s T o T |ao221 = C 78w i I“"‘_L e fy [
[

501
I | e I p oLl | Q0216 25C 1213 e Jee Jeo o .r- JEIU VI ER CLT Y PO o o.pesel0
5 s Ler W ﬁ'ﬁs_d |\ 25c458®/©) ©/® e P S 'M Ll
oK L ”“g}'{. " vow|(7)08¥ oV Nwlescira0@/® :;’ oy [V DRIVE] [v osc | [y raie ] il
g S [0 nai s \—’ L1 Y arl en322 =8 ot
i JREED 8 B B e [ e 1e70t | o] [mqmrnm e '® ©
S ST Haev | 2sC1740® 4 020 > HA11423 T Tl f 3 <
[ O a1 olem BUFFER o A SEFLECTION ~ 1 . L — . I .Or’;:r’" I Gos2s630
wosu 16)— voe m: _(?G“_ o U Lcozan 75 3% | ESTR ‘o 3y "asv'}zv /‘.’es. Jrv av ma BV ‘nw o0 4. 00 Q701 ‘
osion | || 0% |ear  vee | 090V e o l"* no3z e Taoe T 2scze71 & g
Tl X J i | o219 g RISt e E%.?.ef"*“ 4
Q0217 Raszo o3z coz 0s23 §§f673‘c‘/@\ -';!'» A nh;zl R vp,‘)’z’ o el
v 2sca58@/©. 25C1740@/®)| Rons “Hﬂmsv i Saars) ro! L Lt — G
RO303 18K Qo218 '7% « . ‘_‘_A AL Kb F s (?u ..cn —— % 1070,29 Ba nsn; ni- + A A —— » |
TP902 S 2@ @ © B
RE: Icozzn 25c1740® cogze | %"“ "’“’ g ® i = i 4 ° by Ao Lores
o!ﬂi"" | Burrer 2zov <syus~ || T82Ki3w o
— 1 r s
(——— - - - - - - - -
Reprinted by permission of the Hitachi Corporation of America Reprinted by permission of the Hitachi Corporation of America

Copyright 1989, Electronic Servicing & Technology, P.O. Box 12901, Overland Park, KS 66212. Copyright 1989, Electronic Servicing & Technology, P.O. Box 12901, Overland Park, KS 66212.



! @ser.. asr.
Manutacturers
schamatics :::a"r::'l‘a‘ct:ll:snvs

WIRING DIAGRAM

\ HITACHI CT1942/CT19A2 BASIC CIRCUIT DIAGRAM

SELECTOR '// ’ Product safety should be considered when  of these components. This schematic is for the use of qualified
{/(y CRT component replacement is made in any area technicians only. This instrument contains no
Sw PwB N of a receiver. Components marked with a ! Use of substitute replacement parts that do  user-serviceable parts.

and shaded areas of the schematic diagram  not have the same safety characteristics as

-oN designate sites where safety is of special recommended in factory service information  The other portions of this schematic may be
= N y significance. It is recommended that only ex-  may create shock, fire, excessive x-radiation  found on other Profax pages.
S o act cataloged parts be used for replacement  or other hazards.
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Droduct directory

continued from page 32.

See Adv. Page See Adv. Page

R & K Supply Co. Sintec Co.*D Tool Kit Specialists, Inc.

RMS Electronics, Inc. Specialized Products Co.*D Tool Tron Industries

RN J Electronics Inc.*D Start M§ Inc. Tool-Tronics, Inc.*D

Scooter Products Ohm Electrics, Techni-Tool Inc.*D 72  The Triangle Tool Group. Inc.
Inc.*D Tentel Corp. 70 Vaco Products

*

Replacement parts/
components directory

Omnitron Electronics®*D

ANTENNAS/ROTORS/

See Adv. Page

Digitron Electronics Corp.*D

See Adv. Page

.68  Video Midwest & AVC Divs. of Vaughn
Communications*D
Western Electronics Products Co.
Wybar Electronics

8!

Philips Consumer Electronics

PanSon Electronics*D Electronic Parts Supply*D Co. Product Services Parts 72

SATELLITE SYSTEMS Parts Express International Electronics Warehouse Corp.*D 73 Philips ECG
Abatron Electronics*D Inc.*D . 65 GMB Sales Inc.*D Prime Electronics Co.*D 74
Tre Antenna Specialists Co. Member JC Penney National Parts Center*D G.T.E. Electronics*D RNJ Electronics Inc.*D

of the Allen Group Philips ECG HSC Service Co. Div. of Hitachi Sony Service Co. . = 23,29
Bursma Electronic Distributing*D RNJ Electronics Inc.*D Sales Corp. of America .............. 51 Sprague Magnetics, Inc.*D
Channel Master Div. of Avnet, Inc. Speco Div. Joseph Electronics*D ..o 71  Tritronics Inc.*D 66
Elzctrodynamics Tritronics Inc.*D ..66 M.AT. Electronics®D ..........ccccceoonee. 47 Video Midwest & AVC Dlvs of Vaughn
Electro-Metrics Winegard Co. Matsushita Services Co.*D ...... 12-13 Communications*D
Electro Rent Corp.*D Zenith Sales Co. A Div. of MCM Electronics*D 61
Electronics Warehouse Corp.*D 73 Zenith Electronics Corp. BC Mitsubishi Electric Sales
Fordham Radio Supply Co.*D America, Inc. 19 BELTS/DRIVE WHEELS
GVB Sales Inc.*D AUDIO HEADS Nippon America Inc.

Northern Magnetics, Inc.
ORA Electronics

G T.E. Electronics*D

Itera/Belmoor Abatron Electronics*D

Joseph Electronics*D 71 Betacolor Ltda. PanSon Electronics*D
Lectronic Research Labs*D Bursma Electronic Distributing*D Parts Express International
M.A.T. Electronics®*D 47 Consolidated Electronics, Inc.*D

Nippon America Inc. Inc.*D 73
Company mailing addresses begin on page 53.

JC Penney National Parts Center*D

Abatron Electronics*D
Betacolor Ltda.
Bursma Electronic Distributing*D
Consolidated Electronics

65 Inc.*D 73
Data Tech Reliance, Inc.

Excellent reliability and operational
simplicity in a high-performance scope.

lay time —
int display —4— Frequency measurement
CH1 (or C} ieasurement —— V¢ e ratio (%)
CH2 (or CH4) voltage measurement —— Time ratio (%)
Time measurement T Phase measurement (°)

Thgger pulse cot

13) vollage n

Month
Day
Year
Hour.
Minute

CH1grounded
CH1UNCAL condition
CH1 attenuator

' Sweep time (B) setting value
] A (or B) sweep variable
[ (UNCAL condition)

CH1 attenuator units .| | Sweep time (A)
DD (CH1 + CH2) i | | - CH4 attenuator setting value
CH2 inverted | CHa3 attenuator setting value
CH2 grounded i BWL mode selected
CH2 UNCAL CH2 attenuator units

CH2 attenuator
Circle (19) on Reply Card

CS-6020...150MHz 4-channel,
10-trace oscilloscope.

e A trigger counter function for
analyzing complex digital and video
signals

* Bright CRT readout-all essential
information on a single screen.

¢ Cursor functions —provides a digital
readout of voltage, time, voltage ratio,
time ratio, frequency, and phase
differences

® Logic control for functionality and
high reliability.

* B sweep variable for fine adjustment
of delayed sweep.

For more information, contact your
Kenwood Distributor or call Kenwood

KENWOOD

KENWQOOD U.S.A. CORPORATION
Communications & Test Equipment Group
2201E. Dominguez St., PO. Box 22745
Long Beach, CA 90801-5745

Telephone: (213) 639-4200
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Replacement parts/components directory

See Adv. Page

Digitron Electronics Corp.*D
Electronic Parts Supply*D

Electronics Warehouse Corp.*D 73

G.C. Electronics Co. Div. of GC
Thorsen Co.

GMB Sales Inc.*D

HSC Service Co. Div. of Hitachl

Sales Corp. of America ................ 51
Joseph Electronics*D . ST § |
M.A.T. Electronics*D ..... e 87
Matsushita Services Co.*D 12-13
MCM Electronics*D — e 61
Mitsubishi Electric Sales

America, Inc. —— pegi 119
Nippon America Inc.

Omnitron Electronics*D
ORA Electronics

PanSon Electronics*D
Parts Express International

Inc.*D 65
JC Penney Natlonal Parts Center'D
Philips Consumer Electronics,

Co. Product Services Parts 72
Phllips ECG -
Prime Electronics Co. *D 74
RNJ Electronics Inc.*D
Sony Service Co. ... 23.29

Thomson Consumer
Electronics, Inc. Distributor
& Special Products v ) |
Tritronics Inc.*D ! .66
Video Midwest & AVC Dnvs of Vaughn
Communications*D
Zenith Sales Co. A Div. of
Zenith Electronics Corp. ............. BC

CAPACITORS

Abatron Electronics*D
Allied Electronics, A Div. of Hall-Mark
Electronics*D
Arrow Electronics Inc. Catalog Sales
Div.*D
ARS Electronics*D
Bursma Electronic Distributing®D
Classic Components Supply*D
Computer Service Technology, Inc.
Consolidated Electronics,
Inc.*D .. .
Digi-Key Corp. ‘D
Digitron Electronics Corp.*D
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 73
Fordham Radio Supply Co.*D
GMB Sales Inc.*D
G.T.E. Electronics*D
HSC Electronic Supply*D
HSC Service Co. Div. of Hitachi
Sales Corp. of America ..... 51
Itera/Belmoor
E.F. Johnson Co.

73

Joseph Electronics*D 71
Kelvin Electronics*D
M.A.T. Electronics*D 47
Matsushita Services Co.*D 12-13
MCM Electronics*D ........cocievinnnn 61
Milo Associates, Inc.*D
Mitsubishi Electric Sales

America, Inc. .. 19
Mouser Electronics*D
NTE Electronics, Inc. ........ 27
Omnitron Electronics*D
PanSon Electronics*D
Parts Express International

Inc.*D . 65

JC Penney Natnonal Parts Center‘D
Philips Consumer Electronics,
Co. Product Services Parts.......... 72
Plastic Capacltors Inc.
Prime Electronics Co.*D .. .74
PTS Electronics Corp. .. 69
RNJ Electronics Inc.*D
Scooter Products Ohm Electrics,
Inc.*D
Sintec Co.*D
Sony Service Co.
Tritronics Inc.*D
Video Midwest & AVC Dlvs of Vaughn
Communications*D
Zenith Sales Co. A Div. of
Zenith Electronics Corp. BC

23.29
66

CIRCUIT BREAKERS

46

Electronic Servicing & Technology

See Adv. Page

Abatron Electronics*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D’

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Distributing*D

Classic Components Supply*D

Digitron Electronics Corp.*D

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 73

Fordham Radio Supply Co.*D

G.C. Electronics Co. Div. of GC
Thorsen Co.

GMB Sales Inc.*D

G.T.E. Electronics*D

HSC Electronic Supply*D

Joseph Electronics*D 71

Kelvin Electronics*D

M.A.T. Electronics*D

Milo Associates, Inc.*D

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

JC Penney National Parts Center*D

Philips Consumer Electronics,
Co. Product Services Parts .......... 72

RNJ Electronics Inc.*D

Schurter, Inc.

Scooter Products Ohm Electrics,
Inc.*D

Sony Service Co. 23.29

Tritronics Inc.*D  ........ p— 1]

Video Midwest & AVC DIVS of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp. . BC

47

CONNECTORS/TERMINALS

Abatron Electronics*D
Allied Electronics, A Div. of Hall-Mark

Electronics*D
AMP Products Corp.

Arrow Electronics Inc. Catalog Sales

Div.*D
Bursma Electronic Distributing®D
Classic Components Supply*D
Computer Service Technology, Inc.
Consolidated Electronics,

Inc.*D
Deutsch Industnal Products Div.
Digi-Key Corp.*D
Digitron Electronics Corp.*D
Electro Standards Lab, Inc.
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
Fordham Radio Supply Co.*D
G.C. Electronics Co. Div. of GC

Thorsen Co.

GMB Sales Inc.*D

G.T.E. Electronics*D

HSC Electronic Supply*D

HSC Service Co. Div. of Hitachi

Sales Corp. of America .51
Ideal Industries
Interconnect Devices, Inc.
Itera/Beimoor
Jensen Tools Inc.*D
Joseph Electronics*D .71
Kelvin Electronics*D
Keystone Electronics Corp.
Klein Tools, Inc.
Matsushita Services Co.*D
Milo Associates, Inc.*D
Mouser Electronics*D
Nippon America Inc.
Nu-Data Inc.

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express international
0G0

JC Penney Natlonal Parts Center*D

Philips Consumer Electronics,

Co. Product Services Parts ... 72
Prime Electronics Co.*D 74
RNJ Electronics Inc.*D
Scooter Products Ohm Electrics,

Inc.*D
Shogyo
Sintec Co.*D
3M/Associated Electronics
Tritronics Inc.*D 66
Vaco Products .61

73

. 12-13

March 1989

See Adv. Page

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp. .............. BC

FLYBACKS

Abatron Electronics*D

Betacolor Ltda.

Bursma Electronic Distributing*D
Consolidated Electronics,

Inc.*D ... P— ]
Digitron E|ectronlcs Corp ‘D
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 73
GMB Sales Inc.*D
G.TE. Electronics*D
HSC Service Co. Div. of Hitachi

Sales Corp. of America ................ 51
Joseph Electronics*D .. — 71
M.A.T. Electronics®D ... 47
Matsushita Services Co. 0 12-13
MCM Electronics®*D ......cccccceeee 0 61
Mitsubishi Electric Sales

America, Inc. ... ——y )]

Nippon America Inc.
Omnitron Electronics*D
ORA Electronics

PanSon Electronics*D
Parts Express International

Inc.*D ......

JC Penney Natlona| Parts Center‘D
Philips Consumer Electronics,

Co. Product Services Parts ... 72
RNJ Electronics Inc.*D
Sony Service Co.
Tritronics Inc.*D ...
Video Midwest & AVC DIVS of Vaughn

Communications*D
Zenith Sales Co. A Div. of

Zenith Electronics Corp. .............. BC

65

FUSES

Abatron Electronics*D

All Electronics Corp.*D

Allied Electronics, A Div. of Hall-Mark
Electronics®*D

Arrow Electronics inc. Catalog Sales
Div.*D

ARS Electronics®*D

Betacolor Ltda.

Bursma Electronic Distributing*D

Classic Components Supply*D

Consolidated Electronics.
Inc*D .. .

Digi-Key Corp. ‘D

Digitron Electronics Corp.*D

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 73

Fordham Radio Supply Co.*D

GMB Sales Inc.*D

G.TE. Electronics*D

HSC Electronic Supply*D

HSC Service Co. Div. of Hitachi

73

Sales Corp. of America. —7)
Itera/Beimoor
Joseph Electronics*D ... R |

Kelvin Electronics*D

M.A.T. Electronics*D .... S— |
Matsushita Services Co.*D 12-13
MCM Electronics*D .61

Milo Associates, Inc.*D
Mitsubishi Electric Sales

America, In¢c. ... I——. §
Mouser Electronics*D
Nippon America Inc.

Omnitron Electronics*D
ORA Electronics

PanSon Electronics*D
Parts Express International

[ [ OISR
JC Penney National Parts Center‘D
Philips Consumer Electronics,

Co. Product Services Parts 72
Prime Electronics Co.*D ... . 74
RNJ Electronics Inc.*D
Schurter, Inc.

Scooter Products Ohm Electrics,

Inc.*D
Shogyo
Sintec Co.*D
Sony Service Co.

65

23,29

See Adv. Page

Tritronics Inc.*D .66

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp.

HARDWARE

Abatron Electronics*D

Advance Unit of Zero Corp.

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Distributing*D

Channel Master Div. of Avnet, Inc.

Classic Components Supply*D

Consolidated Electronics,
Inc.*D .. v ’ 73

Digi-Key Corp. 0

Digitron Electronics Corp.*D

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 73

Fordham Radio Supply Co.*D

G.T.E. Electronics*D

HSC Electronic Supply*D

E.F. Johnson Co.

Joseph Electronics*D i, 7.1

Kelvin Electronics*D

Keystone Electronics Corp.

Matsushita Services Co.*D ......

Milo Associates, Inc.*D

Omnitron Electronics®*D

ORA Electronics

PanSon Electronics*D

Parts Express International
Inc.*D o

JC Penney National Parts Center*D

Philips Consumer Electronics,
Co. Product Services Parts

RNJ Electronics Inc.*D

Scooter Products Ohm Electrics,
Inc.*D

Shogyo

Sintec Co.*D

Sony Service Co. .......

Sprague Magnetics, Inc.*D

Tritronics Inc.*D ...66

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp. .. BC

23,29

HOLDERS/CLIPS

Abatron Electronics*D

All Electronics Corp.*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics*D

Bursma Electronic Distributing*D

Classic Components Supply*D

Digi-Key Corp.*D

Digitron Electronics Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 73

G.T.E. Electronics*D

Ideal Industries

E.F. Johnson Co.

Joseph Electronics*D 71

Keystone Electronics Corp.

M.A.T. Electronics*D 47

Matsushita Services Co.*D ...

Milo Associates, Inc.*D

Mouser Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International
Inc.*D ...

JC Penney Natlonal Parts Center‘D

RNJ Electronics Inc.*D

Schurter, Inc.

Scooter Products Ohm Electrics,
Inc.*D

Shogyo

Sintec Co.*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp. ... BC

Company mailing addresses begin on page 53.
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See Adv. Page
INDUCTORS

Abatron Electronics*D

All Electronics Corp.*D

All'ed Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Cataiog Sales
Div.*D

Bursma Electronic Distributing®*D

Digi-Key Corp.*D

Digitron Electronics Corp.*D

Electronics Warehouse Corp.*D 73
HSC Electronic Supply*D
HSZ Service Co. Div. of Hitachi

sales Corp. of America 51
Joseph Electronics*D 71

Milo Associates, Inc.*D

Mcuser Electronics*D

ORA Electronics

PaSon Electronics*D

JC Penney National Parts Center*D

Philips Consumer Electronics,
Zo. Product Services Parts

Scooter Products Ohm Electrics,
Inc.*D

Shogyo

Sony Service Co. 23,29

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp.

72

BC

LAMPS/LEDs/INDICATORS

Abatron Electronics*D

All Electronics Corp.*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Distributing*D

Classic Components Supply*D

See Adv. Page

Consolidated Electronics,
Inc.*D

Digl-Key Corp.*D

Digitron Electronics Corp.*D

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

Fordham Radio Supply Co.*D

G.C. Electronics Co. Div. of GC
Thorsen Co.

G.T.E. Electronics*D

Hewlett-Packard Co.

HSC Electronic Supply*D

HSC Service Co. Div. of Hitachi
Sales Corp. of America

Industrial Devices, Inc.

Itera/Beimoor

JDR Microdevices*D

Joseph Electronics*D

Kelvin Electronics*D

73

73

51

71

M.A.T. Electronics*D a7
Matsushita Services Co.*D ... 12-13
MCM Electronics*D 61

Milo Associates, Inc.*D

Mitsubishi Electric Sales
America, Inc

Mouser Electronics*D

NTE Electronics, Inc

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International
Inc.*D

JC Penney National Parts Center*D

Philips Consumer Electronics,
Co. Product Services Parts

Prime Electronics Co.*D

RNJ Electronics Inc.*D

Schurter, Inc.

Scooter Products Ohm Electrics,
Inc.*D

Shogyo

19
27

72
74

Company malling addresses begin on page 53.

POPULAR SEMICONDUCTORS

2SD1341P
250869

BU208A

2SD1398
STR3115
STR3125
STR30120
STK4273
STK0080
375 Replacement

Original Sanyo

Original Toshiba
Original Toshiba
Original Sanyo

Original Sanken
Original Sanken
Original Sanken
Original Sanken
Original Sanken

10 For $19.90
10 For $19.90
10 For $19.90
10 For $19.90

$3.95 Ea.

eg%? $3.95 Ea.
$3.95 Ea.

(10 min.) $9.95 Ea.
$15.95 Ea.

(10 min.) 99¢ Ea.

Replacement parts/components directory

See Adv. Page

Sintec Co.*D
Sony Service Co 23,29
Tritronics Inc.*D 66

Video Midwest & AVC Divs. of Vaughn
Communications*D
Zenith Sales Co. A Div. of

Zenith Electronics Corp BC

MAGNETRONS

Abatron Electronics*D

ARS Electronics*D

Consolidated Electronics,
Inc.*D

Electronic Parts Supply*D

GMB Sales Inc.*D

G.T.E. Electronics*D

HSC Service Co. Div. of Hitachi
Sales Corp. of America 51

Joseph Electronics*D 71

Lectronic Research Labs*D

73

Matsushita Services Co.*D 12-13
Mitsubishi Electric Sales
America, inc 19

PanSon Electronics*D

JC Penney National Parts Center*D

Tritronics Inc.*D 66

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of

Zenith Electronics Corp BC

MODULES

Abatron Electronics*D

Bursma Electronic Distributing*D
Digi-Key Corp.*D

Electronic Parts Supply*D
Electronics Warehouse Corp.*D
GMB Sales Inc.*D

G.T.E. Electronics*D

73

RCA |dler 164113

SHARP Idler NIDLO00S
SHARP Idler NIDLO006

VCR PARTS

SANYO RF Modulator #4-1164-031600
FISHER RF Modulator 191002-143-9-4300
MITSUBISHI RF Modulator #PU57855-01
TOSHIBA RF Modulator #MSU-911

RCA Loading Belt 157061 or 157062
FISHER Loading Belt 143-2-7504-01000
GOLDSTAR Samsung Photo Interupter

FISHER Idler 143-0-4204-00400 { =

See Adv. Page

HSC Service Co. Div. of Hitachi
Sales Corp. of America

Joseph Electronics*D

Matsushita Services Co.*D

Module Exchange

Omnitron Electronics*D

PanSon Electronics*D

JC Penney National Parts Center*D

Philips Consumer Electronics,

1
71
12-13

Co. Product Services Parts 7%
Prime Electronics Co.*D 74
PTS Electronics Corp 69
Schurter, Inc.

Sintec Co.*D
Sony Service Co 23,29
Thomson Consumer

Electronics, Inc. Distributor

& Special Products 21
Tritronics Inc.*D 66

Video Midwest & AVC Divs. of Vaughn
Communications*D

D.S. Walker & Associates, Inc.

Zenith Sates Co. A Div. of
Zenith Electronics Corp.

MOTORS

Abatron Electronics*D
All Electronics Corp.*D
Allied Electronics, A Div. of Hall-Mark
Electronics*D
Betacolor Ltda.
Bursma Electronic Distributing*D
Consolidated Electronics
Inc.*D
Data Tech Reliance, Inc.
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
GMB Sales Inc.*D
G.T.E. Electronics*D
HSC Service Co. Div. of Hitachi
Sales Corp. of America

73

73

511

$17.95 Ea.
$17.95 Ea.
$19.95 Ea.
$19.95 Ea.
10/For $8.50
10/For $8.50

$1.99 Ea.

£ $3.25 Ea.

$3.99 Ea.

<, $2.99 Ea.

@ $2.99 Ea.

POPULAR ITEMS

Sharp Flyback FO009G $27.95 Ea.
Sharp Flyback FO003G == -~ $27.95 Ea.
Sanyo Flyback FO260 Al $14.95 Ea.
Sanyo Flyback FO192 NE $14.95 Ea.
Tripler 523A/526A _+ # $9.95 Ea.
Sanyo Focus Divider 20064 $11.95 Ea.
Minus-62 Freeze Spray $4.95 Ea.
Freon TF Cinr./Precision Cinr. Degreaser $4.95 Ea.
Chemtronics Solder — 1 Lb. Spool .031 Dia. $7.95 Lb.
Chem-Wick Lite 1/8 Dia. 25’ Spool $5.50

POPULAR CAPACITORS

100MFD/50 Volts Radial 20 For $10.00
4.7MFD/250 Volts Radial 10 For $5.50
10MFD/350 Volts Radial 10 For 7.50
1000MFD/200 Volts Snap-In 5 For $12.50
680MFD/200 Volts Snap-In 5 For $12.50
100MFD/200 Volts Radial 10 For $12.50
47MFD/50 Volts Radial 10 For $4.50
10MFD/25 Volts Non Polarized 10 For $5.00
825MFD/250 Volts Snap-in $3.95 Ea.
80MFD/450 Volts Axial 10 For $19.90

ASK FOR OUR FREE CATALOG

CALL TOLL FREE4-800-628-1118
N PENNA CALL 1-215-364-7667

m

o0
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Joseph Electronics*D .71
M.A.T. Electronics*D - ¥ 4
Matsushita Services Co.*D ...... 12-13
Milo Associates, Inc.*D
Mitsubishi Electric Sales

America, Inc. 19

Nippon America Inc.
ORA Electronics
PanSon Electronics®*D
Parts Express International
Inc.*D 65
JC Penney National Parts Center‘D

Prime Electronics Co.*D 74
RNJ Electronics Inc.*D

Sony Service Co. 23,29
Tritronics Inc.*D .66

Universal Enterprises

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of

Zenith Electronics Corp. .. BC

PHONO CARTRIDGES/STYLI

Abatron Electronics*D
Audio-Technica U.S., Inc.
Betacolor Ltda.
Bursma Electronic Distributing®*D
Consolidated Electronics
Inc.*D
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
Fordham Radio Supply Co.*D
GMB Sales Inc.*D
G.T.E. Electronics*D
HSC Service Co. Div. of Hitachi
Sales Corp. of America
Itera/Belmoor
Joseph Electronics*D
M.A.T. Electronics*D
Matsushita Services Co.*D ......
MCM Electronics*D 61
Mitsubishi Electric Sales
America, Inc. .
Nippon America Inc.
Omnitron Electronics*D
PanSon Electronics*D
Parts Express International
Inc.*D 65
JC Penney National Parts Center*D
Philips Consumer Electronics,

73

73

Co. Product Services Parts 72
Prime Electronics Co.*D 74
RNJ Electronics Inc.*D
Sony Service Co. 23,29
Tritronics Inc.*D .66

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp. 8C

PICTURE TUBES/CRTs

ARS Electronics*D
Betacolor Ltda.
Bursma Electronic Distributing*D
Clinton Electronics Corp.
Electronic Parts Supply*D
GMB Sales Inc.*D
G.TE. Electronics*D
HSC Service Co. Div. of Hitachi
Sales Corp. of America ..51
Joseph Electronics*D
Matsushita Services Co.*D ......
Mitsubishi Electric Sales
America, Inc. . 19
Omnitron Electronics*D
PanSon Electronics*D
JC Penney National Parts Center*D
Philips Consumer Electronics,

Co. Product Services Parts 72
Sony Service Co 23,29
Thomson Consumer

Electronics, Inc. Distributor

& Special Products 21
Tritronics Inc.*D 66

TSC/Centec

Video Midwest & AVC Divs. of Vaughn
Communications*D

Xcel Corp. Computron Div.

Xcel Corp. Digitran Div.

Zenith Sales Co. A Div. of

Zenith Electronics Corp. BC

See Adv. Page

POTENTIOMETERS

Abatron Electronics*D
Allied Electronics, A Div. of Hall-Mark
Electronics*D
Arrow Electronics Inc. Catalog Sales
Div.*D
ARS Electronics®*D
Bursma Electronic Distributing®D
Consolidated Electronics,
Inc.*D . .
Digi-Key Corp.*D
Electronic Parts Supply*D
Electronics Warehouse Cor| P
Fordham Radio Supply Co.
G.C. Electronics Co. Div. of GC
Thorsen Co.
GMB Sales Inc.*D
G.T.E. Electronics®*D
HSC Electronic Supply*D
IET Labs, Inc.
Joseph Electronics®D ... ———A
Kelvin Electronics*D
Matsushita Services Co.*D
Milo Associates, Inc.*D
Mouser Electronics*D
Omnitron Electronics*D
ORA Electronics
PanSon Electronics*D
JC Penney National Parts Center*D
Philips Consumer Electronics,
Co. Product Services Parts ..
PTS Electronics Corp.
Schurter, Inc.
Scooter Products Ohm Electrics,
Inc.*D
Shogyo
Sintec Co.*D
Sony Service Co. 23,29
Video Midwest & AVC Divs. of Vaughn
Communications*D
Zenith Sales Co. A Div. of
Zenith Electronics Corp. ) BC

73

73

12-13

72
69

RECTIFIERS

Abatron Electronics*D
All Electronics Corp.*D
Allied Electronics, A Div. of Hall-Mark
Electronics*D
Arrow Electronics Inc. Catalog Sales
Div.*D
Bursma Electronic Distributing®*D
Classic Components Supply*D
Consolidated Electronics
Inc.*D ...
Controlled Power Co.
Digi-Key Corp.*D
Digitron Electronics Corp.*D
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
Fordham Radio Supply Co.*D
GMB Sales Inc.*D
G.T.E. Electronics*D
HSC Electronic Supply*D
HSC Service Co. Div. of Hitachi
Sales Corp. of America
International Components Corp.
Joseph Electronics*D
Kelvin Electronics*D
M.A.T. Electronics*D
Matsushita Services Co. 0.
MCM Electronics*D .
Milo Associates, Inc.*D
Mitsubishi Electric Sales
America, Inc.
Mouser Electronics*D
NTE Electronics, Inc.
Omnitron Electronics*D
PanSon Electronics*D
JC Penney National Parts Center*D
Phillps Consumer Electronics,
Co. Product Services Parts 7.2
Philips ECG - 7

73

73

PTS Electronics Corp. .. 69

Scooter Products Ohm Electrics,
Inc.*D

Sintec Co.*D

Sony Service Co. 23,29

Thomson Consumer
Electronics, Inc. Distributor
& Speclal Products 21

Tritronics Inc.*D ’
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Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp. ... = BC

RELAYS

Abatron Electronics*D

Acculex Corp. (A MetraByte Co.)

All Electronics Corp.*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Classic Components Supply*D

Computer Service Technology, Inc.

Consolidated Electronics,
| gt R

Data Tech Rehance Inc.

Digi-Key Corp.*D

Digltron Electronics Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Cor P

Fordham Radio Supply Co.

G.C. Electronics Co. Div. of GC
Thorsen Co.

GMB Sales Inc.*D

G.T.E. Electronics*D

HSC Electronic Supply*D

HSC Service Co. Div. of Hitachi
Sales Corp. of America

ICS, Inc. Electro-Pac Div.

Interconnect Devices, Inc.

JDR Microdevices*D

Joseph Electronics*D

Kelvin Electronics*D

Matsushita Services Co.*D ..

Milo Associates, inc.*D

Mitsubishi Electric Sales
America, Inc. -

Mouser Electronics*D

ORA Electronics

PanSon Electronics*D

JC Penney National Parts Center*D

Philips Consumer Electronics,

.73

73

51

71
12-13

19

Co. Product Services Parts .72
Philips ECG . . s
PTS Electronics Corp. .. .69
Scooter Products Ohm Electrics,

Inc.*D
Sony Service Co. 23,29
Tritronics Inc.*D 66

Universal Enterprises

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of

Zenith Electronics Corp. BC

RESISTORS

All Electronics Corp.*D
Allied Electronics, A Div. of Hall-Mark
Electronics*D
Arrow Electronics Inc. Catalog Sales
Div.*D
Bursma Electronic Distributing®*D
Classic Components Supply*D
Computer Service Technology, Inc.
Consolidated Electronics
Inc.*D
Data Tech Relnance Inc.
Digi-Key Corp.*D
Digitron Electronics Corp.*D
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
Fordham Radio Supply Co.*D
GMB Sales Inc.*D
G.TE. Electronics*D
HSC Electronic Supply*D
HSC Service Co. Div. of Hitachi
Sales Corp. of America
JDR Microdevices*D
Joseph Electronics*D
Kelvin Electronics*D
M.A.T. Electronics*D
Matsushita Services Co.*D
MCM Electronics*D
Milo Associates, Inc.*D
Mitsubishi Electric Sales
America, Inc. wit. 19
Mouser Electronics*D
NTE Electronics, inc.
Omnitron Electronics*D

73

73

511
71
.47

10513
.61

27

See Adv. Page

PanSon Electronics*D
Parts Express international

Inc.*D . 65
Jc Penney National Parts Center*D
Philips Consumer Electronics,

Co. Product Services Parts ... 72
Prime Electronics Co.*D ... .74
PTS Electronics Corp. ...... 69
Scooter Products Ohm E|ectncs

Inc.*D
Sintec Co.*D
Sony Service Co. 23,29
Thomson Consumer

Electronics, Inc. Distributor

& Special Products .21
Tritronics Inc.*D .66

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp. BC

SEMICONDUCTORS, DIODES

Abatron Electronics*D
All Electronics Corp.*D
Allied Electronics, A Div. of Hall-Mark

Electronics*D
Arrow Electronics Inc. Catalog Sales

Div.*D
ARS Electronics*D
Betacolor Ltda.

Bursma Electronic Distributing*D
Classic Components Supply*D
Consolidated Electronics,

Inc.*D
Data Tech Reliance, Inc.

Digi-Key Corp.*D
Digitron Electronics Corp.*D
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
GMB Sales Inc.*D
G.T.E. Electronics*D
HSC Electronic Supply*D
HSC Service Co. Div. of Hitachi

Sales Corp. of America
International Components Corp.
Itera/Belmoor
JDR Microdevices*D
Joseph Electronics*D 71
Kelvin Electronics*D
M.A.T. Electronics*D
Matsushita Services Co.*D
Milo Associates, Inc.*D
Mitsubishi Electric Sales

America, Inc.

Mouser Electronics*D

NTE Electronics, Inc.
Omnitron Electronics*D
ORA Electronics

PanSon Electronics*D
Parts Express International

Inc.*D
JC Penney National Parts Center‘D
Philips Consumer Electronics,

Co. Product Services Parts 72
Philips ECG 7
Power Technology Components

Microsemi Co.

73

73

511

Prime Electronics Co.*D 74
PTS Electronics Corp. 69
RNJ Electronics Inc.*D
Scooter Products Ohm Electrics,
Inc.*D
Sintec Co.*D
Sony Service Co. ..... 23,29
Thomson Consumer
Electronics, Inc. Distributor
& Special Products w2y
Tritronics Inc.*D ...... .66

Video Midwest & AVC Divs. of Vaughn
Communications*D
Zenith Sales Co. A Div. of

Zenith Electronics Corp. BC

SEMICONDUCTORS, ICs

Abatron Electronics*D

All Electronics Corp.*D

Allled Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics*D

Company mailing addresses begin on page 53.
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Betacoior Ltda.
Bursma Electronic Distributing*D
Classic Components Supply*D
Computer Service Technology, Inc.
Consolidated Electronics,

Inc.*D 73
Data Tech Reliance, Inc.
Digi-Key Corp.*D
Digitron Electronics Corp.*D
Displaytek Corp.
Electrodynamics
Electronic Parts Supply*D
Elactronics Warehouse Corp.*D 73
GMB Sales Inc.*D
G.T.E. Electronics*D
HSC Electronic Supply*D
HSC Service Co. Div. of Hitachi

Sales Corp. of America 51
Itera/Belmoor
JDR Microdevices*D

Jcseph Electronics*D 71
Kelvin Electronics*D

M.A.T. Electronics®*D a7
Matsushita Services Co.*D 12-13
MCM Electronics*D 61

Milo Associates, Inc.*D
Mitsubishi Eilectric Sales

America, Inc 19
Mouser Electronics*D
NCM Electronics
NTE Electronics, Inc 27
Omnitron Electronics®*D
ORA Electronics
PanSon Electronics*D
Parts Express International

Inc.*D 65
JC Penney National Parts Center*D
Philips Consumer Electronics,

Co. Product Services Parts 72
Philips ECG 7
Prime Electronics Co.*D 74
PTS Electronics Corp 69

RINJ Electronics Inc.*D
Scooter Products Ohm Electrics,
Inc.*D
Sintec Co.*D
Sony Service Co 23,29
Thomson Consumer
Electronics, Inc. Distributor
& Special Products 21
Tritronics Inc.*D ...66
Video Midwest & AVC Divs. of Vaughn
Communications*D
Zenith Sales Co. A Div. of
Zenith Electronics Corp BC

SEMICONDUCTORS,
SCRs/TRIACS

Abatron Electronics*D
All Electronics Corp.*D
Allied Electronics, A Div. of Hall-Mark
Electronics*D
Arrow Electronics Inc. Catalog Sales
Div.*D
ARS Electronics®*D
Betacolor Ltda.
Bursma Electronic Distributing®D
Classic Components Supply*D
Consolidated Electronics
Inc.*D 73
Data Tech Reliance, Inc.
Digi-Key Corp.*D
Digitron Electronics Corp.*D
Electrodynamics
Electronic Parts Supply*D
Elactronics Warehouse Corp.*D 73
GWMB Sales Inc.*D
G TE. Electronics*D
HSC Electronic Supply*D
HSC Service Co. Div. of Hitachl
Sales Corp. of America 51
Itera/Beimoor
JDR Microdevices*D
Joseph Electronics*D 71
Kelvin Electronics*D
M.A.T. Electronics*D
Matsushita Services Co.*D
Milo Associates, Inc.*D
Mitsubishi Electric Sales
America, Inc 19
Mouser Electronics*D
NTE Electronics, Inc. 27
Ompnitron Electronics*D
ORA Electronics

47
12-13

See Adv. Page

PanSon Electronics*D
JC Penney National Parts Center*D
Philips Consumer Electronics

Co. Product Services Parts 72
Philips ECG 7
Prime Electronics Co.*D 74

RNJ Electronics Inc.*D
Scooter Products Ohm Electrics,
Inc.*D

Sony Service Co. 23,29
Thomson Consumer

Electronics, Inc. Distributor

& Special Products 21
Tritronics Inc.*D 66

Video Midwest & AVC Divs. of Vaughn
Communications*D

Replacement parts/components directory

See Adv. Page

Zenith Sales Co. A Div. of
Zenith Electronics Corp BC

SEMICONDUCTORS,
TRANSISTORS

Abatron Electronics*D

All Electronics Corp.*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics*D

Betacolor Ltda.

Bursma Electronic Distributing*D

See Adv. Page

Classic Components Supply*D
Consolidated Electronics,
Inc.*D
Data Tech Reliance, Inc.
Digi-Key Corp.*D
Digitron Electronics Corp.*D
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
GMB Sales Inc.*D
G.T.E. Electronics*D
HSC Electronic Supply*D
HSC Service Co. Div. of Hitachi
Sales Corp. of America
International Components Corp.
Itera/Belmoor

73

73

51

TPI Probes
Last Longer, Cost Less

Unique flexible cable and superior
strain relief give longer life and
easier, more comfortable handling

Order from these distributors:

* Active

» Allan Crawford Assoc.
= Allied Electronics

« CALCOTRON

* contact east

« EIL Instruments

* ELECTRA TEST

* Electronic Parts Co.

* ELECTROTEX

« Jensen Tools

« JOSEPH Electronics

» Marshall Industries

« Mc Master-CARR

* Metermaster

« RADAR Electric Co.

« Southeastern Electronics
* Specialized Products Co.
« TECHNI-TOOL

* Westcon Inc.

* Wm. B. Allen

TEST
PROBES, INC.

Company mailing addresses begin on page 53.

1-800-368-5719

TFI

9178 Brown Deer Road. San Diego. CA 92121
Call 100l free for information and free catalog:

1-800-643-0382 in CA

Circle (21) on Reply Card
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JDR Microdevices*D

Joseph Electronics*D 71
Kelvin Electronics*D

M.A.T. Electronics*D 47
Matsushita Services Co.*D 12-13
MCM Electronics*D 61
Milo Associates, Inc.*D

Mitsubishi Electric Sales

America, Inc. 19
Mouser Electronics*D
Niﬁ:pon America Inc.

NTE Electronics, Inc. 27
Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International

Inc.*D ..

JC Penney National Parts Center*D
Philips Consumer Electronics,

Co. Product Services Parts 72
Philips ECG 7
Power Technology Components

Microsemi Co.

Prime Electronics Co.*D 74
PTS Electronics Corp 69
RNJ Electronics inc.*D

Scooter Products Ohm Electrics,

Inc.*D
Sony Service Co.

Thomson Consumer

Electronics, inc. Distributor

& Special Products " )
Tritronics Inc.*D .66
Video Midwest & AVC Divs. of Vaughn

Communications*D
Zenith Sales Co. A Div. of

Zenith Electronics Corp. BC

65

23,29

SOCKETS

All Electronics Corp.*D

Allied Electronics, A Div. of Hail-Mark
Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics*D

Betacolor Ltda.

Bursma Electronic Distributing*D

Classic Components Supply*D

Computer Service Technology, Inc.

Davle Tech Inc.

Digi-Key Corp.*D

Digitron Electronics Corp.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

Fordham Radio Supply Co.*D

GMB Sales Inc.*D

G.T.E. Electronics*D

HSC Electronic Supply*D

HSC Service Co. Div. of Hitachi
Sales Corp. of America 51

Itera/Belmoor

JDR Microdevices*D

E.F. Johnson Co.

Joseph Electronics*D 71

Kelvin Electronics*D

Keystone Electronics Corp.

M.A.T. Electronics*D 47

Matsushita Services Co.*D 12-13

Milo Associates, Inc.*D

NTE Electronics, Inc 27

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

JC Penney National Parts Center*D

PTS Electronics Corp. 69

Scooter Products Ohm Electrics,
Inc.*D

73

Sintec Co.*D
Sony Service Co. 23,29
Vaco Products 61

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp. BC

SPEAKERS

Abatron Electronics*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

ARS Electronics*D

Bursma Electronic Distributing*D

50 Electronic Servicing & Technology
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Consolidated Electronics,

Inc.*D ... 73
Digitron Electronics Corp.*D
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 73

Fordham Radio Supply Co.*D
GMB Sales Inc.*D
G.T.E. Electronics*D
HSC Service Co. Div. of Hitachi
Sales Corp. of America - 51
International Components Corp.
Itera/Belmoor
JDR Microdevices*D

Joseph Electronics*D 71
Kelvin Electronics*D

M.A.T. Electronics*D 47
Matsushita Services Co.*D ... 12-13
MCM Electronics*D ..61

Milo Associates, Inc.*D
Mitsubishi Electric Sales

America, Inc 19
Mouser Electronics*D
Nippon America Inc.

Omnitron Electronics*D
ORA Electronics

PanSon Electronics*D
Parts Express International

Inc.*D -

JC Penney National Parts Center*D
Philips Consumer Electronics,

Co. Product Services Parts 72
Prime Electronics Co.*D 74
Quam-Nichols Co.

RNJ Electronics Inc.*D

Shogyo

Sony Service Co 23,29
Tritronics Inc.*D ... 66
Video Midwest & AVC Divs. of Vaughn

Communications*D
Zenith Sales Co. A Div. of

Zenith Electronics Corp. . BC

65

SWITCHES

Abatron Electronics*D

All Electronics Corp.*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

AMP Products Corp.

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Distributing*D

Classic Components Supply*D

Consolidated Electronics,

Inc.*D 7AS]
Digi-Key Corp.*D
Digitron Electronics Corp.*D
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 23

Fordham Radio Supply Co.*D
GMB Sales Inc.*D
G.T.E. Electronics*D
Hewlett-Packard Co.
HSC Electronic Supply*D
HSC Service Co. Div. of Hitachi
Sales Corp. of America 51
Itera/Belmoor
JDR Microdevices*D
Joseph Electronics*D 71
Kelvin Electronics*D
Matsushita Services Co.*D
Milo Associates, Inc.*D
Mitsubishi Electric Sales
America, Inc 19
Mouser Electronics*D
Nippon America Inc.
NKK Switches
Omnitron Electronics*D
ORA Electronics
PanSon Electronics*D
Parts Express International
Inc.*D
JC Penney National Parts Center*D
Philips Consumer Electronics,
Co. Product Services Parts 72
RNJ Electronics Inc.*D
Scooter Products Ohm Electrics,
Inc.*D

12-13

65

Shogyo

Sintec Co.*D

Sony Service Co. 23.29
Tritronics Inc.*D 66

March 1989
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Video Midwest & AVC Divs. of Vaughn
Communications*D

Xcel Corp. Digitran Div.

Zenith Sales Co. A Div. of
Zenith Electronics Corp. BC

TRANSFORMERS

Abatron Electronics*D
All Electronics Corp.*D
Allied Electronics, A Div. of Hall-Mark
Electronics*D
Arrow Electronics inc. Catalog Sates
Div.*D
ARS Electronics*D
Classic Components Supply*D
Consolidated Electronics,
Inc.*D .. .
Controlled Power Co.
Digi-Key Corp.*D
Digitron Electronics Corp.*D
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
Fordham Radio Supply Co.*D
GMB Sales Inc.*D
G.TE. Electronics*D
HSC Electronic Supply*D
HSC Service Co. Div. of Hitachi
Sales Corp. of America 51
JDR Microdevices*D
Joseph Electronics*D 71
Kelvin Electronics*D
M.A.T. Electronics*D . 47
Matsushita Services Co.*D ......
Milo Associates, Inc.*D
Mitsubishi Efectric Sales
America, Inc. ... 19
Mouser Electronics*D
Omnitron Electronics*D
ORA Electronics
PanSon Electronics*D
Parts Express International
Inc.*D ...
JC Penney Nationa! Parts Center*D
Philips Consumer Electronics,
Co. Product Services Parts 72
Plastic Capacitors Inc.
PTS Electronics Corp
RNJ Electronics Inc.*D
Scooter Products Ohm Electrics,
Inc.*D
Sintec Co.*D
Sony Service Co
Speco Div.
Thordarson/Meissner
Tritronics Inc.*D
Universal Enterprises
Video Midwest & AVC Divs. of Vaughn
Communications*D
Zenith Sales Co. A Div. of
Zenith Electronics Corp. BC

73

73

65

69

2329

66

VACUUM TUBES

Abatron Electronics*D

Allied Electronics, A Div. of Hall-Mark
Electronics*D

ARS Electronics*D

Bursma Electronic Distributing*D

Consolidated Electronics,

Inc.*D 73
Electrodynamics
Electronics Warehouse Corp.*D 73

Fordham Radio Supply Co.*D
GMB Sales Inc.*D
G.T.E. Electronics*D
HSC Electronic Supply*D
International Components Corp.
Joseph Electronics*D 71
Kelvin Electronics*D
Lectronic Research Labs*D
MCM Electronics*D 61
Milo Associates, Inc.*D
Omnitron Electronics*D
PanSon Electronics*D
JC Penney National Parts Center*D
Philips ECG
Scooter Products Ohm Electrics,
Inc.*D
Thomson Consumer
Electronics, Inc. Distributor
& Special Products 21
Tritronics Inc.*D

See Adv. Page

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp. BC

VIDEO HEADS

Abatron Electronics*D

Avanti Products*D

Betacolor Ltda.

Bursma Electronic Distributing*D
Consolidated Electronics,

Inc.*D 73
Digitron Electronics Corp.*D
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 73
Forgham Radio Supply Co.*D
GMB Sales Inc.*D
G.TE. Electronics*D
HSC Service Co. Div. of Hitachi

Sales Corp. of America # &)
Joseph Electronics*D 7/
M.A.T. Electronics*D .47
Matsushita Services Co.*D ...... 12-13
MCM Electronics*D .61
Mitsubishi Electric Sales

America, Inc. e 19
Nippon America Inc.

Nippon Shokuhin Sangyo
Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

JC Penney National Parts Center*D
Philips Consumer Electronics,

Co. Product Services Parts 72
Philips ECG el
Prime Electronics Co.*D 74
RNJ Electronics Inc.*D
Sony Service Co. 23,29
Sprague Magnetics, Inc.*D
Tritronics Inc.*D 66

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp. BC

YOKES
Abatron Electronics*D

Bursma Electronic Distributing*D
Consolidated Electronics,

Inc.*D - 73
Digitron Electronics Corp.*D
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 73

Fordham Radio Supply Co.*D
GMB Sales Inc.*D
G.T.E. Electronics*D
HSC Service Co. Div. of Hitachi

Sales Corp. of America .51
Joseph Electronics*D 171
Matsushita Services Co.*D ...... 12-13
Mitsubishi Electric Sales

America, Inc. 19
Omnitron Electronics*D
PanSon Electronics*D
JC Penney National Parts Center*D
Philips Consumer Electronics,

Co. Product Services Parts .72
Sony Service Co 23,29
Tritronics Inc.*D .. 66

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Sales Co. A Div. of
Zenith Electronics Corp BC

Company malling addresses begin on page 53.



dervices directory

See Adv. Page
CONSULTANTS

Advanced Microcomputer Systems

Clean Room Products Inc.*D

Computer Doctors

CSTS Inc.

Dair Computer Systems

Data Tech Reliance, Inc.

Digi-Key Corp.*D

Electro-Tech Systems, inc.

Emulation Technology Inc.

tireenbrier Electronics Div. Temco
Instruments, Inc.

W.J. Lynott, Associates

Micromax Corp.

NASD, A Div. of NARDA

?rime Electronics Co.*D 74

Sencore Electronics IFC

Synchronicity Research Co.

TeleMatic Div. of UXL Corp.

Verite

Video Midwest & AVC Divs. of Vaughn
Communications*D

D.S. Walker & Associates, Inc.

DISC DRIVE/HEAD
REFURBISHMENT

Data Tech Reliance, Inc.

Head Industries, Inc.
Northern Magnetics, Inc.
Sprague Magnetics, Inc.*D
TSC/Centec

D.S. Walker & Associates, Inc.

ONLINE SERVICES

McGraw-Hill Publishing Co.
Schweber Electronics Electronic
Catalog Div.*D

PC BOARD REPAIR/REWORK

Advanced Microcomputer Systems
A.PE. Corp 59
Circuit Repair Corp.
Computer Service Technology, Inc.
CSTS Inc.
Data Tech Reliance, Inc.
Electrodyn, Inc.
Electronic Design Specialists
EM Corp.
Module Exchange
Nu Concept Systems
O.K. Industries Inc.
Pace, Inc.
JC Penney National Parts Center*D
PTS Electronics Corp. 69
The Rex Co.
TSC/Centec
Verite
D.S. Walker & Associates, Inc.
Brian R. White Co., Inc.*D
Zenith Sales Co. A Div. of
Zenith Electronics Corp BC

RENTAL/LEASING EQUIPMENT

Accutest Instruments*D
Arium Corp.
Electro-Metrics

Electro Rent Corp.*D
Electro Standards Lab, Inc.
Genstar Rental Electronics Inc.
GlobeTech international, inc.
The Instrument Mart, Inc.*D
Leasametric IRD*D
Lectronic Research Labs*D
Pacific Power Source

RAG Electronics Inc.*D 57
Sencore Electronics IFC
Soltec Corp.

Tucker Electronics Co.*D
United States Instrument
Rentals*D 55
Video Midwest & AVC Divs. of Vaughn
Communications*D

Company malling addresses begin on page 53.

TEST EQUIPMENT
REPAIR/CALIBRATION

Accutest Instruments*D

Brunelle Instruments Inc.

CG Instruments Inc.

Computer Service Technology, Inc.
E.ILL. Instruments, Inc.

Electro Rent Corp.*D

EM Corp.

ao®

°

See Adv. Page

John Fluke Mfg Inc

Gage Applied Sciences Inc.

Hameg, Inc.

Keytek Instrument Corp.
Leader Instruments Corp

PTS Electronics Corp

See Adv. Page
Esterline Angus Instrument Corp

The Instrument Mart, Inc.*D

Lectronic Research Labs*D
Pioneer.Standard Electronics*D

*

See Adv. Page

RAG Electronics Inc.*D 57
5 Sencore Electronics IFC
Tekserv*D
Tektronix, Inc
16A-B,17
Tentel Corp 70
3 Townsend Test & Measurement
Group*D
Triplett Corp
69 Tucker Electronics Co.*D

8A-B9

All the technical data of 83 Hitachi
TV Manuals—in just two volumes

@ HITACHI

Our new Hitachi TV Schematic
Manuals give you the best of both
worlds—

With the compact storage of 32X microfiche
and full-view hard copies of the items you use
the most. Organized by year and model
number in both formats, these volumes give
you everything you need —83 models from
1975-1981. They're neatly packaged, easy to
use, and economically priced

You’ll get hard copies of:

* Schematic Diagrams e Block Diagrams

¢ Printed-Circuits Board Layouts ¢ Part

Lists * Mechanical Part Exploded Views

And get the works on microfiche:

* Service Manuals with Technical Data and
Information e Troubleshooting Tips * Revised
or Supplemental Manuals e Instruction

Manuals ® Parts and Service Bulletins

Volume | covers: 54 models from
1975-1978
Volume Il covers: 29 models from
1979-1981

That's a lot of service data for a low $54.95
per volume! About what you would expect to
pay for information on only two models. Or
save even more by getting both volumes for
just $104.00. Take advantage of these savings
now. It's a simple, cost-effective way to increase
proficiency and increase profit. Also available
are our VCR Volumes |, Il and Wi

Call toll-free 1-800-447-2882 tfor your
nearest Authorized Hitachi Distributor

HSC Service Company

division of Hitachi Sales Corporation of America

Circle (22) on Reply Card
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écrvnccs dlrcctory
See Adv. Page

United States Instrument

Rentals*D 55

TUNER/MODULE REPAIR

Association/educational

See Adv. Page

Bursma Electronic Distributing®*D
Electrodyn, Inc.

Electronic Parts Supply*D

GMB Sales Inc.*D

G.TE. Electronics*D

sources directory

BOOKS/MANUALS

Allied Electronics, A Div. of Hall-Mark

Electronics*D
American Business & Venture

Publishing
Banner Technical Books
Betacolor Ltda.

Black Box Corp.*D
Bursma Electronic Distributing®*D
Consolidated Electronics,

Inc.*D e——y /.3
Contact East, Inc.*D 74
D.A.T.A. Business Pubhshmg
Digi-Key Corp.*D
EIA/CEG
Electronic Parts Supply*D
Electronic Technology Today*D
Electronics Warehouse Corp.*D
ETA-Electronics Technicians

Association International
G.T.E. Electronics*D
Heath Co.

HSC Electronic Supply*D
IC Master Hearst Business

Communications
Integrated Computer Systems
ISCET 74
JDR Microdevices*D
Joseph Electronics*D 71
Kelvin Electronics*D
Allen J. Loeb
Matsushita Services Co.*D ......
McGraw-Hill Publishing Co.
MCM Electronics*D .61
Microcomputer Applications
Milo Associates, Inc.*D
Mitsubishi Electric Sales

America, Inc. 19
NESDA 57,58
Omega Engineering Inc.*D

73
.73

12-13

Omnilogic, Inc.
Omnitron Electronics*D
Pace, Inc.
PanSon Electronics*D
Parts Express International
[ I p——
JC Penney Naﬂonal Parts Center‘D
Philips Consumer Electronics,
Co. Technical Publications
Dept. v
Prentice-Hall
Howard W. Sams & Co.
Scooter Products Ohm Electrics,
Inc.*D
Sencore Electronics
Sintec Co.*D
Sony Service Co. =
Specialized Products Co.*D
Sperry Tech Inc.
TAB Books Inc.
Tektronix, Inc.
16A-B,17
United Techbook Co.

EDUCATIONAL/TRAINING
SEMINARS

AMP Products Corp.

Atrix, Inc.*D

Biddle Instruments

Cleveland Institute of
Electronics

EIA/CEG

ETA-Electronics Technicians
Association International 73

John Fluke Mfg. Co. Inc. -}

Industrial Training, Inc.

Integrated Computer Systems

ISCET . .. 74

W.S. Jenks & Son*D

Matsushita Services Co.*D ......

65

72

IFC
23,29

8A-B,9,

24A-B,25

12-13

See Adv. Page

La Guardla Enterprises

Module Exchange

Omnitron Electronics*D

JC Penney National Parts Center*D
PTS Electronics Corp.

McGraw-Hill Publishing Co.
Mitsubishi Electric Sales
America, Inc. 19
NASD, A Div. of NARDA
Natuonal Advancement Corp.
NESDA .. 57,58
Omega Englneerlng Inc.*D
Omnilogle, Inc.
Pace, Inc.
PanSon Electronics*D
Philips Consumer Electronics,

Co. Training Centers 72
Sencore Electronics IFC
Sony Service Co. 23,29
Tektronix, Inc. .8A-B,9,

16A-B,17
Ucando VCR Educational Products
Video Midwest & AVC Divs. of Vaughn
Communications*D
Windsor Technologies, Inc. 31

MANAGEMENT SOFTWARE
SYSTEMS

Database Dimensions
Designer Technology
Magic Solutions, Inc.
Micro Design, Inc.

NESDA

Omega Engineering Inc.*D
PanSon Electronics*D
Prime Electronics Co.*D 74

SCHOOLS:
CORRESPONDENCE/
RESIDENT

California University For Advanced

57.58

Studies
Cleveland Institute of

Electronics .24A-B,25

See Adv. Page

Sera Service Independent Electronic
Rebuilder

Zenith Sales Co. A Div. of

Zenith Electronics Corp. BC

Command Productions

Cook's Institute of Electronics
Engineering

ETA-Electronics Technicians
Association International

Grantham College of Engineering

National Technical Schools
Independence Training Group

NRI School of Electronics

Omnitron Electronics*D

873

SERVICE
LITERATURE/SCHEMATICS

Betacolor Ltda.
Bursma Electronic Distributing®*D
Channel Master Div. of Avnet, Inc.
Computer Service Technology, Inc.
Consolidated Electronics
Inc*D .
Craig Consumer E|ectron|cs
Electronics Warehouse Corp.*D
John Fluke Mfg. Co. Inc.
HSC Service Co. Div. of Hitachi
Sales Corp. of America
Allen J. Loeb
Matsushita Services Co.*D ......
Mitsubishi Electric Sales
America, Inc. 19
Omnitron Electronics*D
Parts Express International
Inc.*D .
JC Penney National Parts Center‘D
Philips Consumer Electronics,
Co. Technical Publications

73
73
S

Dept. 72
Howard W. Sams & Co.
Schweber Electronics Electronic
Catalog Div.*D
Sony Service Co. 23,29

asery..

Company mailing addresses begin on page 53.

ESGT Buyers” Guide 1990

flelp us make the 1990 ES&T Duyers’ Guide more complete. It your company
or organization is not listed in the 1989 Buyers” Guide. contact us by October
I to receive information about the 1990 Buyers' Guide. Send your name and

address lo:

Direclory Manager
ESGT Buyers Guide
PO. Box 12901

Overland Park. K& 66212
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Company mailing addresses

o=

Abatron Electronics®*D
971 Ball Ave.

Union, NJ 07083
201-687-4215
800-222-8782

ABB Metrawatt Inc.

2150 W. Sixth Ave., Unit J
Broomfield, CO 80020
303-469-5231
800-821-6327

Acculex Corp.

(A MetraByte Co.)
440 Myles Standish Bivd.
Taunton, MA 02780
508-880-3660

Acculube H Inc.
22025 70th Ave. S.
Kent, WA 98032
206-395-0882

Accutest Instruments®*D
P.0. Box 130
Clarksburg, NJ 08510
609-259-0460
800-524-0747

Advance Unit of Zero Corp.
6900 Beck Ave.
North Hollywood, CA 91605
818-841-1519

Advanced Microcomputer Systems
2780 S.W. 14th St.
Pompano Beach, FL. 33069

AEMC Corp.

99 Chauncy St.
Boston, MA 02111
617-451.0227
800-343-1391

Airmold/W.R. Grace

P.0. Box 610

Roanoke Rapids, NC 27870
919-536-2171
800-344-5716

All Electronics Corp.*D
P.O. Box 567

Van Nuys, CA 91408
818-904-0524
800-826-5432

Allied Electronics, A Div. of Hall-Mark
Eiectronics®*D

401 E. Eighth

Fort Worth, TX 76102

817-336-5401

800-433-5700

Allied Metglas Products
6 Eastmans Road
Parsippany, NJ 07054
201-581-7644

American Business & Venture
Publishing

131-79 232nd St.

Laurelton, NY 11413

718-712-0365

American Power Conversion Corp.
350 Columbia St.

Peace Dale, Rl 02883
401-789-5735

800-443-4519

American Reliance Inc.
9241 E. Valley Bivd.
Rosemead, CA 91770

818-287-8400
800-654-9838

AMP Products Corp.
P.O.Box 1776

Southeastern, PA 19399

513-434-6952

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

Product directory begins on page 11.

Analogic Corp.

8 Centennial Drive
Peabody, MA 01961
508-977-3000
800-343-8333

Anasco Corp.*D

42-A Cherry Hill Drive
Danvers, MA 01923
508-777-8888
800-826-2726

Anritsu Meter Co. of America
P.O. Box 193

Franklin Lakes, NJ 07417
201-848-0033

The Antenna Specialists Co.
Member of the Allen Group
30500 Bruce Industrial Parkway
Cleveland, OH 44139

216-349-8400
800-321-9977

THE NEW
OLD FAITHFUL.

-0
S
~ac
eng |\
N
oy

tonpon

Generations of engineers and technicians have come
to depend on the reliability, accuracy and versatility

cf the Simpson 260 VOM.

Now Simpson introduces the new 260-8, with even
more features than its predecessors. Like increased
voltage measurement resolution. A mirrored scale on
&l units for parallax reduction. Or continuity tone for

hands-free operation.

Try the Simpson 260-8. The tradition of yesterday.

The features of today

853 Dundee Ave., Elgin, IL 60120 312/697-2260 FAX: 312/697-2272

Circle (23) on Reply Card
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Company mailing addresses

A.P. Systems, Inc.
P.O. Box 263
Newport, Rl 02840
401-847-6472

A.P.E. Corp.

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

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

Arium Corp.

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

Armand M{g. Inc.

5020 Rivergrade Road
Baldwin Park, CA 91706
818-960-4081

Arrow Electronics Inc.
Catalog Sales Div.*D
1860 Smithtown Ave.
Ronkonkoma, NY 11779
800-932-7769

ARS Electronics*D
7110 Decelis Place
Van Nuys, CA 91406
818-997-6200
800-422-4250

Assembly Systems Group
19520 Nottingham Road
Cleveland, OH 44110
216-486-2100

Astec Co.

Div. of Static Solutions Inc.
P.O. Box 9
Hawthorne, NJ 07507
201-595-7001

Atrix, Inc.*D

14221 Ewing Ave. S.
Burnsville, MN 55337
612-894-6154
800-222-6154

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

AVA Instrumentation, Inc.
8010 Highway 9

Ben Lomond, CA 95005
408-336-2281

Avanti Products*D

8885 Northwest 23rd St.
Miami, FL 33172
305-592-7830

&
X

L J
Ballantine Labs, Inc.
P.0O. Box 97

Boonton, NJ 07005
201-335-0900

Banner Technical Books
1203 Grant Ave.
Rockford, IL 61103

Battery Specialties*D
1940 Freeman Ave.

Long Beach, CA 90804
213-437-1809
800-854.5759

B&B Electronics Mfg., Co.
P.0O. Box 1040

Ottawa, IL 61350
815-434-0846

Beckman Industrial Corp.
Instrumentation Products Div.

3883 Ruffin Road

San Diego, CA 92123-1898

619-495-3200

800-227-9781

Becktron

P.0. Box 528
Riverton, WY 82501
307-856-0771
800-592-4141

Best Power Technology
P.O. Box 280
Necedah, Wi 54646
608-565-7200
800-356-5794

Betacolor Ltda.

P.O. Box 023676
Bogota 1, Colombia S.A.
571-282-5249

FAX 571-286-8259

Biddle Instruments

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

BitWise Designs, Inc
297 River St., Suite 501
Troy, NY 12180
518-274-0755
800-367-5906

B&K-Precision

Maxtec International Corp.
6470 W. Cortland St.
Chicago, IL 60635
312-889-1448

Black Box Corp.*D
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 Bivd.
Fullerton, CA 92631
714-992.5540

Brunelle Instruments Inc.
73 Sixth Range S.

St. Elie D’Orford, Que.
Canada J0B 2S0
819-563-9096

Bursma Electronic Distributing*D
1030 Scribner N.W.

Grand Rapids, Ml 49504
616-459-4325
800-777-2604

1

Cabletest Products Co.
(Formerly Hollex Inc.)

P.O. Box 26

Melrose, MA 02176

617-665-2932

Caig Labs, Inc.

P.O. Box J

Escondido, CA 92025
619-743-7143

54 Electronic Servicing & Technology March 1989

Calitfornia University

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

Celebrity Research & Development
Group

21540 Blythe St.

Canoga Park, CA 91304

818-716-7755

Cementex Products, Inc.
P.O. Box 1402
Burlington, NJ 08016
609-387-1040
800-654-1292

CG Instruments Inc.
434 Windsor Park Drive
Dayton, OH 45459
513-434-6952

Channel Master

Div. of Avnet, Inc.
P.O.Box 1416
Smithfield, NC 27577
919-934-9711

Chapman Corp.

125 Presumpscot St.
Portland, ME 04104
207-773-7426

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

Chicago Case Co.
4446 S. Ashland Ave.
Chicago, IL 60609
312-927-1600

Circuit Repair Corp.

200 Corporate Place, Suite 3
Peabody, MA 01960
617-535-3001

Clary Corp.

320 W. Clary Ave.

San Gabriel, CA 91776-1306
818-287-6111

Classic Components Supply*D
3336 Commercial Ave.
Northbrook, IL 60062-1975
312-272-9650

Clauss Cutlery Co.
223 N. Prospect
Fremont, OH 43420
419-332-7344

Clean Room Products inc.*D
1800 Ocean Ave.
Ronkonkoma, NY 11779
516-588-7000

Cleveland Institute of Electronics
1776 East 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

Colorado Data Systems
3301 W. Hampden Ave., Unit C
Englewood, CO 80110

303-762-1640
800-CDS-ATE1

Com-Kyl Inc.

1366 Borregas Ave.
Sunnyvale, CA 94089
408-745-6020
800-621-0854

Command Productions
P.O. Box 2223
San Francisco, CA 94126

Computer Doctors
9204-B Baltimore Blvd.
College Park, MD 20740
301-474-3095

Computer Power, Inc.
124 W. High St.

High Bridge, NJ 08829
201-638-8000
800-526-5088

Computer Service Technology, Inc.
2546 Merrell Road

Dallas, TX 75229
214-241-2662

Consolidated Electronics, Inc.*D
705 Watervliet Ave.

Dayton, OH 45420-2599
513-252-5662
800-543-3568

Contact East, Inc.*D

335 Willow St. S.

North Andover, MA 01845
508-682-2000
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

800-642-0602

Cook’s Institute of Electronics
Engineering

P.O. Box 20345

Jackson, MS 39209

601-371-1351

Cooper Associates
112 Oakwood Road
McMurray, PA 15317

CooperTools

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

Craig Consumer Electronics
14450 Industry Circle

La Mirada, CA 90638
714-670-7644

CRC Chemicals

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

Creative Electronics
1417 N. Seltridge
Clawson, Ml 48017
313-435-8916

C&S Sales*D

1245 Rosewood
Deerfield, IL 60015
312-541-0710
800-292-7711

CSTS Inc.

4015 E. Leaverton Court
Anaheim, CA 92807
714-632-1300

Product directory begins on page 11.



Curtis Mfg. Co,, Inc.
30 Fitzgerald Drive
Jaffrey, NH 03452
603-532-4123
800-548-4900

Daetron

935 The Queensway Postal
Statlon U, box 641

Toronto, Ont., Canada M8Z 5Y9
416-676-1600

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

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

D.A.T.A. Business Publishing
P.O. Box 26875

San Diego, CA 92126
619-578-7600
800-447-4666

Data Tech Reliance, Inc.
33901 Ninth Ave. S.
Federal Way, WA 98003
206-952-2440
800-423-DISK

Database Dimensions

3002 Oak Sprawl

San Antonio, TX 78231-1732
512-492-1388

Datacom Technologies, Inc.
11001 31st Place W.
Everett, WA 98204
206-355-0590

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

Datel, Inc.

11 Cabot Blvd
Mansfield, MA 02048
508-339-3000

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

Deltron, Inc.
Wissahickon Ave.

North Wales, PA 19454
215-699-9261
800-523-2332

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

Desco Industries
761 Penarth Ave.
Walnut, CA 91789
714.598-2753

Designer Technology
4009 Pacific Coast Highway
Torrance, CA 90505

Deutsch Industrial Products Div.
37149 Industrial Ave.

Hemet, CA 92343
714-929-1200

Digi-Key Corp.*D

701 Brooks Ave. S.

Thiet River Falls, MN 56701
218-681-6674
800-344-4539

Digitech Industries Inc.
P.O. Box 547
Ridgefield, CT 06877
203-438-3731

Digitron Electronics Corp.*D
1991 Route 22 W
Bridgewater, NJ 08807
201-379-9016
800-526-4928

Company mailing addresscs

Direct Conversion Technique, Inc.
906 University Place

Evanston, IL 60201
312-491-7888
800-523-5883

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

Diversified Case

34 Main St.
Whitesboro, NY 13492
800-553-2411
800-258-7188

Dow Chemical USA

2020 willard H. Dow Center
Midland, Ml 48674
517-636-1000
800-258-CHEM

Dremel

4915 21st St.
Racine, Wil 53406
414-554-1390

Dynatech Computer Power, Inc.
5800 Butler Lane

Scotts Valley, CA 95066
408-438-5760
800-638-9098

and more!

for you.

Ganoratory

ping

,z’t' !

-

I K
IRy

Instrumentation.
Gover to Gover.

LS. INSTRUMENT RENTALS. INC

PROBUCT GUIDE

1989/90

b

800-824-2873

RENT-LEASE-PURCHASE

With the new 1989/90 Product Guide from U.S. Instrument Rentals that's exactly
what you get. This hardbound guide is packed with over 5000 products from more
than 170 major manufacturers. Browse through our comprehensive product sec-
tions—analyzers, counters, oscilloscopes, microprocessor development systems,
computer products, power sources, generators, telecommunications products—

The detailed product descriptions, product photos, and unbiased, thorough product
comparison charts help speed your product decisions, and provide you with a
valuable reference tool you'll come to rely on. We're sure you'll find this to be the
most complete, authoritative guide to instrumentation available.

Call or write for your free copy, and let our 1989/90 Product Guide begin working

Product
Specification
Charts

Detailed
Product
Descriptions
with

Photos

Oscilloscopes

United States Instrument Ren

Y AUS Leasing Company
2988 Campus Drive
San Mateo, CA 94403
800-824-2873

Urbiased
Manutacturer's

Comparison
Charts

Telecommunicetions.

tals, Inc.

Product directory begins on page 11.
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Company mailing addresses
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Edroy Products
P.O. Box 998
Nyack, NY 10960
914-358-6600
800-233-8803

EDS, Inc.

951 S.W. 82nd Ave.

North Lauderdale, FL 33068
305-726-2427

EIA/CEG

P.O. Box 19100
Washington, DC 20036
202-457-4986

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

Electrodyn, inc.

917 S. Rogers St.
Bloomington, IN 47401
812-334-1023

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.*D

6060 Sepulveda Blvd.

Van Nuys, CA 91411-2501
818-787-2100

800-232-2173

Electro Standards Lab, Inc.
P.O.Box 9144
Providence, Rl 02940

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

Electronic Design Specialists
951 S.W. 82nd Ave.

North Lauderdale, FL 33068
305-726-2427

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

Electronic Protection Devices-EPD
1045 S. East St.

Anaheim, CA 92805-8508
714-520-0881

800-343-1813

Electronic Specialists, Inc.
P.O. Box 389

Natick, MA 01760
508-655-1532
800-225-4876

Electronic Technology Today*D
P.O. Box 240
Massapequa Park, NY 11762-0240

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

Elenco Electronics, Inc.
150 W. Carpenter Ave.
Wheeling, IL 60090
312-541-3800

Elgar Corp.

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

C.H. Eliis Co., Inc.

P.0. Box 1005
Indianapolis, IN 46206
317-636-3351

Elvo Div. of Zumbach Electronics Corp.

140 Kisco Ave.
Mount Kisco, NY 10549-1407
914-241-1008

EM Corp.

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

EMCO Electronics
31 Sheer Plaza
Plainview, NY 11803

Emulation Technoiogy Inc.
2368-B Walsh Ave., Building D
Santa Clara, CA 95051
408-982-0660

EPE Technology

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

Eraser Co., Inc.

Rush Wire Stripper Div.
P.O. Box 4961
Syracuse, NY 13221
315-454-3237

Esterline Angus Instrument Corp.
P.O. Box 24000

Indianapolis, IN 46224
317-244-7611

ETA -Electronics Technicians
Association International
604 N. Jackson St.
Greencastle, IN 46135
317-653-8262

Everett/Charles Contact Products
700 E. Harrison Ave.

Pomona, CA 91767
714-625-5551

Extech Instruments Corp.
150 Bear Hill Road
Waltham, MA 02154
617-890-7440

E-Z Hook Div., Tektest, Inc.
P.O. Box 450

Arcadia, CA 91006
818-446-6175

Factron Test Fixture Group
One Fairchild Square
Clifton Park, NY 12065
518-877-7042

Falcon Safety Products, Inc.
P.O. Box 1299
Somerville, NJ 08876-1299
201-707-4900
Fiskars Electronics Corp.

AC Power Div.
1142 Mark Ave.
Carpinteria, CA 93013
805-684-8311

John Fluke Mfg. Co. Inc.
P.0O. Box C-9090
Everett, WA 98206
206-347-6100
800-443-5853
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Fordham Radio Supply Co.*D
260 Motor Parkway
Hauppauge, NY 11788
516-435-8080
800-645-9518

Formica Corp.

1501 Broadway

New York, NY 10036
212-382-2660
800-524-0159

Frederick Engineering, Inc.
10200 Oid Columbia Road
Columbia, MD 21046
301-290-9000

Gage Applied Sciences Inc.
5905 St. Francois Road
Montreal, Que., Canada H4S 1B6
514-337-6893

G.C. Electronics Co.

Div. of GC Thorsen Co.
1801 Morgan St.
Rockford, IL 61102
815-968-9661

Gemini Inc.

103 Mensing Way
Cannon Falis, MN 55009
507-263-3957
800-533-3631

Geneva Group of Companies Inc.

7255 Flying Cloud Drive
Eden Prairle, MN 55344
612-829-1724
800-328-6795

GenRad, Inc.

300 Baker Ave.
Concord, MA 01742
508-369-4400
800-4-GENRAD

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

Global Speciaities

A Div. of Interplex
P.O. Box 1405
New Haven, CT 06505
203-624-3103
800-345-6251

GlobeTech International, Inc.
1705 S. Research Loop
Tucson, AZ 85710
800-654-7314

GMB Sales Inc.*D

2700 Middle Country Road
Centereach, NY 11720
516-585-8111
800-874-1765 Orders only

GoldStar Precision Co. Ltd.
13013 East 166th St.
Cerritos, CA 90701
213-404-0101

Gould Inc.

Test & Measurement Group
19050 Pruneridge Ave.
Cupertino, CA 95014
408-988-6800
800-GOULD-10

The Granite Corp.

24200 Burbank Bivd.
Woodland Hills, CA 91367
818-887-5533

Grantham College of Engineering
10570 Humbolt St.

Los Alamitos, CA 90720
213-493-4421

Great Union, Inc.

5220 Rosemead Bivd., Suite C
San Gabriel, CA 91776
818-309-9218

Greenbrier Electronics Div.
Temco Instruments, Inc.

P.O. Box 847

Lewisburg, WV 24901

304-647-5102

Grobet File Co. of America
750 Washington Ave.
Carlistadt, NJ 07072
201-939-6700
800-847-4188

G.T.E. Electronics*D

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

Head Industries, Inc.

9821 Lurline Ave.
Chatsworth, CA 91311-4406
818-341-2000

Heath Co.

Hilltop Road

St. Joseph, Ml 49085
616-982-3200

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

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

Hilevel Technology, Inc.
31 Technotogy Drive
Irvine, CA 92718
714-727-2100
800-HI-LEVEL

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

Hi-Techniques Inc.
152 Owen Road
Madison, Wl 53716
608-221-7500
800-248-1633

HMC-Hub Material Co.*D
33 Springdale Ave.
Canton, MA 02021
617-821-1870
800-482-4440
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Hot Tools

P.O.Box 615
Marblehead, MA 01945
617-639-1000

Howe Industries, Inc.
P.0O. Box 1040
Sanford, FL 32771
305-323-1830

HSC Electronic Supply*D
3500 Ryder St.

Santa Clara, CA 95051
408-732-1573
800-4-HALTED

HSC Service Co.
Div. of Hitachi Sales Corp. of
America
401 W. Artesia Bivd.
Compton, CA 90220
800-447.2882

Huntron Inc.

15720 Mill Creek Bivd.
Mill Creek, WA 98012
206-743-3171
800-426-9265

Hy-Tronix Instruments, Inc.
P.O. Box 827

Newton, KS 67114
316-283-5730
800-835-1005

| =

1AM

P.0. Box 2545

Fair Oaks, CA 95628
916-961-8082

IC Master

Hearst Business Communications

645 Stewart Ave.
Garden City, NY 11530
516-227-1300

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

312-543-6200

{deal Industries
Becker Place
Sycamore, IL 60178
815-985-5181

IET Labs, Inc.

534 Maln St.
Westbury, NY 11590
516-334-5959

In-Circuit Test, Inc.
1064 Yosemite Drive
Milpitas, CA 95035
408-263-3666

Industrial Devices, Inc.
260 Railroad Ave.
Hackensack, NJ 07601
201-489-8989

Industrial Training, Inc.
P.O.Box 7186

Grand Rapids, Ml 49510
616-245-1185
800-253-4623

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

Integrated Computer Systems
P.O. Box 3614

Cuiver City, CA 90231-3614
213-417-8888
800-421-8166

Intelco Corp.

8 Cralg Road
Acton, MA 01720
508-264-4485

Interconnect Devices, Inc.
5101 Richland Ave.
Kansas City, KS 66106
913-342-5544

Internationai Components Corp.
105 Maxess Road

Melville, NY 11747
516-293-1500
800-645-9154

International Data Sciences
7 Wellington Road

Lincoln, Rl 02865
401-333-6200
800-IDS-DATA

1Q Technologies, Inc.

11811 N.E. First St., Suite 201
Bellevue, WA 98005
206-451-0232

ISCET

2708 W. Berry

Fort Worth, TX 76109
817-921-9101

Isies Industries
895 Beacon St.
Brea, CA 92621
714-990-8997

Itera/Belmoor

1365 39th St.
Brookiyn, NY 11218
718-633-2800
800-221-5802

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

OQO
d <

JDR Microdevices*D
110 Knowles Drive
Los Gatos, CA 95030
408-866-6200
800-538-5000

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

W.S. Jenks & Son*D
6632 Electronic Drive
Springfield, VA 22151
703-750-5406
800-638-6020

Jensen Tools Inc.*D
7815 South 46th St.
Phoenix, AZ 85044
602-968-6231

E.F. Johnson Co.

11095 Viking Drive, Suite 220
Eden Prairie, MN 55344
612-942-1000
800-533-8991

Jonard Industries
134 Marbledale Road
Tuckahoe, NY 10707
914.793-0700

Joseph Electronics®*D
8830 N. Milwaukee
Niles, IL 60648
312-297-4200
800-323-5925

Product directory begins on page 11,
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\ BK PRECISION

Beckman
' Industrial

i

RAG ELECTRONICS, INC.

L -

21418 PARTHENIA STREET CANOGA PARK, CALIFORNIA 91304

Do You Recognize
these Names?

Stop thumbing through
manufacturer's catalogs

We do the leg work llZ)r you!
Oscilloscopes, meters, power
supplies, counters

You name it

Talk 10 someone who recog
nizes your needs as a Test
Professional ‘

Tell us your measurement
requirements. and our tech- !
nical sales staft will help

you select the best

instruments for the job

RAG is an Authorized Stock-
ing Distributor tor most
major manufacturers.

Your order is processed
immediately.

Nationally |
1 (800) 732-3457
In California

1 (800) 272-4225

EST189397

Circle (25) on Reply Card

Highlight

your professionalism with
customer relations materials which
show your professional affiliation and

special services.

Public relations mat=2rials

are just one of many "‘enlightening’’ benefits

offered to members of NESDA. For more

information about NESDA, plus samgles of

parts return bags and pamphlets, just send
the following information:

Phone

NotionolElectronks Soles &

NESDA

Servike Oenlers Asnociation

2708 W. Berry St.
Ft. Worth TX 76109

(817) 921-9061

*One of a series.
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Kalglo Electronics Co. Inc.
6584 Ruch Road

Bethiehem, PA 18017-9359
215-837-0700
800-524-0400

Kelvin Electronics®D
7 Fairchild Ave.
Plainview, NY 11803
516-349-7620
800-645-9212

Kenwood U.S.A. Corp.
2201 E. Dominguez St.
Long Beach, CA 90810
213-639-4200

Kepro Circuit Systems, Inc.*D
630 Axminister Drive

Fenton, MO 63026-2992
314-343-1630
800-325-3878

Wayne Kerr Inc.

600 W. Cummings Park
Woburn, MA 01801
617-938-8390
800-533-3535

Kester Solder Co.
515 E. Touhy Ave.
Des Plaines, IL 60018
312-297-1600
800-2-KESTER

Keystone Electronics Corp.
31-07 20th Road

Astoria, NY 11105-2017
718-956-8900
800-221-5510

Keytek Instrument Corp.
260 Fordham Road
Wilmington, MA 01887
508-658-0880

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

KnickerBocker Case Div.
K-L Industries

1801 N. Central Park Ave.

Chicago, IL 60647

312-489-4600

800-621-0084

Kobetron Inc.
2271 Arbor Blvd.
Dayton, OH 45439
513-299-0990

Koszegi Products, Inc.
P.O. Box 1277

South Bend, IN 46624
219-234-1141

Kyros Corp.

P.0. Box 406
Madison, W1 53701
608-238-3587

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.
o 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 RE—

Bus. Name

Address

State Zip

Phone

Member of State [J Local O3 Assn.

58 Electronic Servicing & Technology March 1989

0‘:’

La Guardia Enterprises
5882 Rich Hill wWay
Yorba Linda, CA 92686
714-579-1276

L-Com Inc.

1755 Osgood St.

North Andover, MA 01845
508-682-6936
800-343-1455

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

Leads Metal Products, Inc.
(ENDECO)

5127 East 65th St.

Indianapolis, IN 46220-4865

317-251-1231

Leasametric IRD*D
1164 Triton Drive

San Mateo, CA 94404
415-574-4441
800-553-2255

Lectronic Research Labs*D
1423 Ferry Ave.
Camden, NJ 08104-1396
609-541-4200
800-358-8378

Lehigh Safety Shoe Co.
1100 E. Main St.
Endicott, NY 13760
607-754-7980

Lil' Bitty Tester, Inc.
3154 Main St.

Chula Vista, CA 92011
619-425-1472

Allen J. Loeb

414 Chestnut Lane

East Meadow, NY 11554
516-481-4380

Lor-Dee Ltd.
P.O. Box 59
Rumson, NJ 07760

Lowell Corp.*D

P.O. Box 158
Worcester, MA 01613
617-756-5103

W.J. Lynott, Associates

614 N. Easton Road, Suite 200
Glenside, PA 19038
215-886-3646

Magic Solutions, Inc.

610 Vermeulen Place
Frankiin Lakes, NJ 07417
201-891-6363

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

MarKenrich Corp.

1812 Flower Ave.
Duarte, CA 91010-2931
818-359-9190

Mascot Precision Tools
750 Washington Ave.
Carlstadt, NJ 07072
201-939-0596

M.A.T. Electronics*D
975 Jaymor
Southampton, PA 18966
215-364.7667
800-628-1118

Matrix Enterprises Inc.
7015 Carroll Road
San Diego, CA 92121
619-450-9475

Matsushita Service Co.*D
50 Meadowland Parkway
Secaucus, NJ 07094
201-348-7589 Parts
201-392-4281 Publications
800-447-4700

McGraw-Hill Publishing Co.
1221 Ave. of the Americas
New York, NY 10020
212-512-2609

MCG Electronics, Inc.
12 Burt Drive

Deer Park, NY 11729
516-586-5125
800-851-1508

MCM Electronics®*D

650 Congress Park Drive
Dayton, OH 45459
513-434-0031
800-543-4330

Melmat Inc.

1400 West 240th St.
Harbor City, CA 90710
213-325-1625
800-MELMAT-9

Mendon Electronics Corp.
3800 Monroe Ave.
Pittsford, NY 14534
716-248-8480
800-227-6937

Mercer Electronics
859 Dundee Ave.
Elgin, IL 60120
312-697-2260

Micro Care Chemical Corp.
34 Ronzo Road

Bristol, CT 06010
203-585-7912
800-638-0125

Micro-Circuits Co., Inc.
Route 1, Box 518

New Buffalo, Ml 49117
616-469-2727

Micro Design, Inc.

Benjamin Fox Pavilion, Suite 509
Jenkintown, PA 19046
215-884-1112

Microcomputer Applications
P.O. Box E

Suisun City, CA 94585
707-422-1465

Micromax Corp.
P.O. Box 438
Berlin, NJ 08009
609-965-4973

Microtest, inc.

2920 E. Northern, Suite 105
Phoenix, AZ 85028
602-971-6464

Microwave Filter Co., Inc.
6743 Kinne St.

East Syracuse, NY 13057
315-437-3953
800-448-1666

Product directory begins on page 11.
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Miller- Stephenson Chemical Co.
George Washington Highway
Danbury, CT 06810
203-743-4447

Milo Associates, Inc.*D
4169 Millersville Road
Indianapolis, IN 46205
317-546-6456

Miltex Supply Corp.*D
502 W. Wrightwood
Elmhurst, IL 60126
312-941-7100
800-325-8700

MiniTool Inc.

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

Mitsubishi Electric Sales America, Inc.

5757 Plaza Drive
Cypress, CA 90630-0007
714-220-2500
800-553-7278

Module Exchange

706 Space Way
Duncanville, TX 75137
214-.298-1212

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

Moody Tools, Inc.

P.O. Box 230

East Greenwich, Rl 02818
401-885-0911
800-223-9036

Mouser Electronics*D
2401 Highway 287 N.
Mansfield, TX 76063
800-346-6873

M-Test Equipment

P.O. Box 460008

San Francisco, CA 94146-0008
415-861-2382

Multicore Solders
Cantiague Rock Road
Westbury, NY 11590
516-334-.7997

MultiFlex Seals, Inc.

Vizifilex Keyboard Seels Div.
16 E. Lafayette St.
Hackensack, NJ 07601
201-487-8080

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

O
0.00

NASD, A Div. of NARDA
10 East 22nd St., Suite 310
Lombard, IL. 60148
312-953-8950
800-621-0298

National Advancement Corp.
2730-J S. Harbor

Santa Ana, CA 92704
714-754-7110

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

NESDA

2708 W. Berry

Fort Worth, TX 76109
817-921-9061

Network Technologies, Inc.
19145 Elizabeth St.
Aurora, OH 44202
216-543-1646
800-RGB-TECH

P.K. Neuses Inc.*D

1401 Rohlwing Road
Rolling Meadows, IL 60008
312-253-6555

M.M. Newman Corp.
P.O. Box 615
Marblehead, MA 01945
617-631-7100

Nicolet Oscilloscope Div.
5225 Verona Road
Madison, Wl 53711
608-273-5008
800-356-3090

Nippon America iInc.
9600 N.W. 12th St.
Miami, FL. 33172
305-592-2616
800-327-7522

Nippon Shokuhin Sangyo

1499 Bayshore Highway, Suite 220
Burlingame, CA 94010
415-697-1558

800-772-6772

NKK Switches

14415 N. Scottsdale Road
Scottsdale, AZ 85260
602-991-0942

Northern Magnetics, Inc.
P.O. Box 16409
Minneapolis, MN 55416
612-333-3071

NRD Inc.

Static Control Products
2937 Alt Bivg
Grand Island, NY 14072
716-773-7634

NRI School of Electronics
3939 Wisconsin Ave.
Washington, DC 20016
202-.244-1600

NTE Electronics, Inc.
44 Farrand St.
Bloomfield, NJ 07003
201-748-5089
800-631-1250

Nu Concept Systems
2725 Advance Lane
Colmar, PA 18915
215-822-8400
800-762-4278

Nu-Data Inc.

32 Fairview Ave.

Little Silver, NJ 07739-1515
201-842-5757

Nutronix Inc.

P.O. Box 77103

Sterling Heights, MI 48077
313-939-2740

Product directory begins on page 11.

CLOSED LOOP PROGRAMMABLE
HOT AIR REFLOW STATION

Base System Starts At $3,390.00

A AJ -
MODEUEMID 500 D)
Installation <« Removal - Replacement

Just Examine These Unique Design Features:

m State of the Art Digital LED Controllers maintain
temperature stability to ~3°C or F in the Pre-Heat and
Reflow Mode.

® Precisely directed heat focusing nozzles that heat
shields adjacent devices.

® Versatile x - y axis with ergonomically placed microme-
ter control knobs for fine position adjustments.

a Adjustable Air Flow Regulation up to 0.5 CFM.

® Alarm features to prevent unauthorized adjustments.

For technical literature outlining our system for
SMT Capabilities of any electronic assembly, contact:

ZA.P.E.

Circle (26) on Reply Card

Automated Production Equipment Corporation
142 Peconic Avenue, Medtford, N.Y. 11763, U.S A
516-654-1197 @ TWX: 510-228-2120

Presenting
an affordable
Light Box System.

Model TR100 CB
Camera Light Box
with (2] transparencies

# (2) 3200° Kelvin Lamps
(meets mir. spec.)

™

¢ 1-year conditional
guarantee

¢ Transparencies mounted in
acrylic with optical scratch-
resistant surface

¢ 11-step gray scale
transparency

¢ 7-Bar color transparency

The method most
manufacturers recommend

¢ All orders are shipped
within 72 hours, UP.S.

UYL LS (313) 939-2740

@S  P.0. Box 77103 « Sterling Hts., MI 48077 ZE5

Circle (27) on Reply Card
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Oak Technical Inc.

219 S. Sycamore St.
Ravenna, OH 44266-1203
216-296-3416

0.K. Industries Inc.
4 Executive Plaza
Yonkers, NY 10701
914-969-6800
800-523-0667

Omega Engineering Inc.*D
P.0. Box 4047

Stamford, CT 06907
203-359-1660
800-826-6342

Omnilogic, Inc.
P.O. Box 87
Renton, WA 98055
206-271-2000
800-228-OMNI

Omnitron Electronics*D
770 Amsterdam Ave.
New York, NY 10025
212-865-4900

Omnium Corp.

P.O. Box 186
Stillwater, MN 55082
612-430-2060
800-328-0223

ORA Electronics
20120 Plummer St.
Chatsworth, CA 91311
818-701-5848
800-431-8124

Orion Instruments

702 Marshall St.
Redwood City, CA 94063
415-361-8833
800-245-8500

Ostby-Barton Test Probes
487 Jefferson Blvd.
Warwick, Rl 02886
401-739-7310

Pace, Inc.

9893 Brewers Court
Laurel, MD 20707
301-490-9860

Pacer Industries, Inc.
1450 First Ave.
Chippewa Falls, Wl 54729
715-723-1141

Pacific Power Source

15122 Bolsa Chica St.
Huntington Beach, CA 92649
714-898-2691
800-854-2433

Paladin Corp.

3543 0ld Conejo Road, Suite 102
Newbury Park, CA 91360
805-499.0318

800-272-8665

Panamax

150 Mitchell Bivd.

San Rafael, CA 94903
415-499-3900

PanaVise Products, Inc.
2850 East 29th St.
Long Beach, CA 90806
213-595-7621

PanSon Electronics*D
268 Norman Ave
Greenpoint, NY 11222
718-383-1550

Para Systems

1455 LeMay Drive
Carroliton, TX 75007
214-446-7363
800-238.7272

Partfolio, Inc.

1281 Anderson Drive, Suite A
San Rafael, CA 94901
415-459.1015

Parts Express International Inc.*D
340 E. First St.

Dayton, OH 45402
513-222-0173

800-338-0531

Patlon Industries, Inc.
P.O. Box 562107
Miami, FL 33256
305-255-7744

Patton Electronics Co.
7958 Cessna Ave.
Gaithersburg, MD 20879
301-975-1000

PAXR Corp.

50 Airport Parkway
San Jose, CA 95110
408-437-7701
800-825-7297

JC Penney

National Parts Center*D
6840 Barton Road
Morrow, GA 30260
404-961-8400
800-527-7115

Penntek Instruments
14 Peace Drive
Lewistown, PA 17044
717-248-2507

PerfectData Corp.
1825 Surveyor Ave.
Simi valley, CA 93063
805-581-4000

Perma Power Electronics, Inc.
5601 W. Howard Ave.
Chicago, IL 60648
312-647-9414

L
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Philips Consumer Electronics, Co.
Accessories Marketing

P.0O. Box 555

Jetferson City, TN 37743

615-475-0222

Philips Consumer Electronics, Co.
Product Services Parts

907 Snapp Ferry Road, Plant 2

Greenville, TN 37743

615-636-5863

800-851-8885

Philips Consumer Electronics, Co.
Product Services Telemarketing

P.O. Box 309

Greenville, TN 37744

615-636-5844

Philips Consumer Electronics, Co.
Technical Publications Dept.

P.O. Box 555

Jetferson City, TN 37760

615-475-0400

Philips Consumer Electronics,
Co. Training Centers

PO. Box 555

Jefferson City, TN 37760

615-475-0044 (Atlanta, Dallas)

312-827-9400 (Chicago, Cleveland,
Los Angeles)

201-935-2700 (E. Rutherford, NJ)

Philips ECG

100 First Ave.
Waltham, MA 02254
617-890-6107
800-225-8326

Philtek Power Corp.
2200 Queen St., Unit 11
Bellingham, WA 98226
206-647-1553
800-727-4UPS

Pilgrim 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

Pioneer-Standard Electronics*D
4800 East 131st St.
Cleveland, OH 44105
216-587-3600

Plastic Capacitors Inc.
2623 N. Pulaski Road
Chicago, IL 60639
312-489-2229

Plastic Systems, Inc.
50 Brigham St.
Marlboro, MA 01752
508-485-7390

Plato Products, Inc.
P.O. Box 1298
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 Distribution Inc.
2800 Sprouse Drive
Richmond, VA 23231
800-225-4838

Power-Science Industries
7667 Vickers St.

San Diego, CA 92111
619-292-4322

Power Technology Components
Microsemi Co.

23201 S. Normandie Ave.

Torrance, CA 90501

213-534-3737

Prentice-Hall

Route 9W

Englewood Cliffs, NJ 07632
201-592-3090

Prime Electronics Co.*D
P.O. Box 28
Whitewater, Wi 53190
414-473-2151
800-558-9572

PrimeLine

A Div. of Soltec Corp.
12977 Arroyo St.
San Fernando, CA 91340
818-365-0101
800-525-5554

Probe Master Inc.
4898 Ronson Court
San Diego, CA 92111
619.560-9676
800.854-1519

PTS Electronics Corp.
5233 S. Highway 37
Bloomington, IN 47401
812-824-9331
800-333-PTS1

® ¢
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Quality Packaging Supply Corp.*D
24 Seneca Ave.

Rochester, NY 14621
716-544-2500

Quam-Nichols Co.

234 £. Marquette

Chicago, IL 60637
312-448-5800

Quietrole Co.

P.O. Box 389
Spartanburg, SC 29304
803-576-4627

-

Racal-Dana Instruments Inc.
4 Goodyear St.

Irvine, CA 92718
714-859-8999
800-RAC-DANA

RAG Electronics Inc.*D
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.
Seattie, WA 98103
206-547-8311

Rawn Co,, Inc.

P.O. Box 9
Spooner, Wl 54801
715-635-8711
800-826-6791

Product directory begins on page 11.
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RDI/Portasol

4358 Harvester Farm Lane
Fairfax, VA 22032
703-323-8000

Regal Equipment Co.
P.O.Box 4910
Rumford, Rl 02916
401-722-2740
800-346-4072

Republic Packaging Corp.
9160 S. Green

Chicago, IL 60620
312-233-6530

The Rex Co.

744 Salem St.
Glendale, CA 91203
818-241-1100

Richmond Technology
P.O.Box 1129
Redlands, CA 92373
714-794-2111

R & K Supply Co.

1854 Hinckley Hills Road
Hinckley, OH 44233
216-278-7018
800-362-6780

RMS Electronics, Inc.
50 Antin Place
Bronx, NY 10462
212-892-6700

RNJ Electronics Inc.*D
P.0O. Box 528
Lindenhurst, NY 11757
516-226-2700
800-645-5833

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, Inc.
4425 Nicole Drive
Lanham, MD 20706
301-268-8667

*e

Safe Power Systems, Inc.
528 West 21st St
Tempe, AZ 85282
602-894-6864
800-325-5848

Salen Enterprises®*D
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-SAMS

Sanyo Energy Corp.
1201 Sanyo Ave.

San Diego, CA 92073
619-661-6620

Schlumberger Instruments
20 North Ave
Burlington, MA 01803

Schurter, Inc.

1016 Clegg Court
Petaluma, CA 94952
707-778-6311

Schweber Electronics
Electronic Catalog Div.*D

50 Washington St.

Norwalk, CT 06854

203-838-5100

800-843-3656

Scooter Products

Ohm Electrics, Inc.*D
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
800-247-4863

Sencore Electronics
3200 Sencore Drive
Sioux Falls, SD 57107
605-339-0100
800-843-3338

Sentinel Foam Products
130 North St

Hyannis, MA 02601
508-775-5220
800-323-5005

Sera Service
Independent Electronic Rebuilder
2343 N.W. 20th St.
Miami, FL 33142
305-642-4000
800-759-6767

Shogyo

287 Northern Blvd
Great Neck, NY 11021
516-466-0911

Sibex Inc.

1040 Harbor Lake Drive
Safety Harbor, FL 34698
813-726-4343

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.*D

P.O.Box 410
Frenchtown, NJ 08825
201-996-4093
800-526-5960

SL Waber, Inc.

300 Harvard Ave.
Westville, NJ 08093
609-456-5400
800-634-1485

Sola

1717 Busse Road

Elk Grove Village, IL 60007
312-439.2800

Solder Absorbing Technology, Inc.
144 Oakland St

Springtield, MA 01108
413-788-6191

800-628-8862

Solder Removal Co.
1077 E. Edna Place
Covina, CA 91724
818-967-3681

Product directory begins on page 11.

RELAX! YOU'VE JUST
DISCOVERED MM ELECTRONICS!

If you've been looking for o dependable supplier of first rote
electronic parts and components, relax! The all-new, FREE, 172-0age
MM €lectronics Catalog is probably the most outstanding catalog
you'll ever come across! You'll find more than 11,000 top quality
items..from the items you need most often to those highly
speciolized, hard-to-find products. And almost evenything is in-stock
in our huge warehouse, and available for shipment to you within just
24 hours. If you require technical assistance, just call our TOLL-FREE
number to get the answers you need. So, get your copy of the
oll-new MM €lectronics Catalog today. When you do, you'll soend
less time looking for the items you need

— oand more time relaxing!

\\ fe=d N To get your subscription to

N il the MM Catalogs...

= x CALL TOLL-FREE
\ * 1-800-543-4330
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650 CONGRESS PARK DR d
CENTERVILLE. OH 45459-4072

A PREMIER Company

c MCM ELECTRONICS

. . /
— ~ - Source No. ES-43
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76 Vaco Vacombo® convenient,
compact handles and blades
fill most of your tool needs

Individual blades and handles...and
multi-tool pouch kits:
= Screwdrivers ¢ Nut drivers « Hex keys

Quickly exchange and combine ®
handles, extensions, and blades in
the field. Tight, precision fit. Durable
vinyl pouches. Tools built for a
litetime. See your VACQ distributor.

Send for
FREE CATALOG

7200 McCormick Blvd
Chicago, IL 60645

Circle (29) on Reply Card
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Company mailing addresses

Solomat Instrumentation
652 Glenbrook Road
Stamford, CT 06906
203-348-9700
800-932-4500

Soltec Corp.

Sol Vista Park

San Fernando, CA 91340-1597
818-365-0800
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.

P.O. Box 193

Franklin Lakes, NJ 07417
201-848-0033

Specialized Products Co.*D
2117 W. walnut Hill Lane
Irving, TX 75038
214-550-1923
800-527-5018

Speco Div.

P.O. Box 624
Lindenhurst, NY 11757
516-957-8700
800-645-5516

Spectrum 2000, Inc.
4854 Sterling Drive
Boulder, CO 80301

303-444-2828

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

Sprague Magnetics, Inc.*D
15720 Stagg St.

van Nuys, CA 91406
818-994.6602
800-553-8712

Start Mfg. Inc.

15775 N. Hillcrest, Suite 508
Dallas, TX 75248
214-960-1986
800-527-1809

Static Control Services, Inc.
870 Research Drive, Suite 9
Palm Springs, CA 92262
619-325-3211
800-538-0750

Static Inc.

A Sealed Air Co.
Olid Sherman Turnpike
Danbury, CT 06810
203-791-3600

Static Prevention Inc.
211 Gemini

Brea, CA 92622
714-680-6478

Statikil, Inc.

P.O. Box 4370
Akron, OH 44321
216-666-3701

The Superior Electric Co.
383 Middle St.

Bristol, CT 06010
203-582-9561

Support Systems International
Cables & Accessories Div.

150 S. Second St.

Richmond, CA 94804

415-234-9090

Sutton Designs, Inc.
Computer Security Div.

300 N. Tioga

Ithaca, NY 14850

607-277-4301

Synchronicity Research Co.
P.O. Box 153

Tonkawa, OK 74653
405-628-3695

T

TAB Books Inc.

Blue Ridge Summit, PA
17294-0850

717-794-2191
800-822-8158

Tappan Wire & Cable
256 Oak Tree Road
Tappan, NY 10983
914-359-9300
800-247-9099

Tech Spray, Inc.

88 N. Hughes
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.*D

5 Apollo Road

Plymouth Meeting, PA 19462
215-825-4990

Tegam, Inc.

7230 N. Ridge Road
Madison, OH 44057
216-428-7505

Tekelec

26580 W. Agoura Road
Calabasas, CA 91302
818-880-7900
800-835-3532

Tekserv*D

127 Riverneck Road
Chelmsford, MA 01824
508-459-9480

Tektronix Communications
Network Analyzers Div.
625 S.E. Salmon
Redmond, OR 97756
503-923-4415
800-833-9200

Tektronix, Inc.

P.O. Box 500
Beaverton, OR 97077
503-627-9000
800-TEK-WIDE

Telecommunications Techniques
Corp.

20410 Observation Drive

Germantown, MD 20874

301-353-1550

800-638-2049

TeleMatic Div. of UXL Corp.
108-02 Otis Ave.

Corona, NY 11368
718-271-5200
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Teleproducts Div.

Atlantic Research Corp.
7401 Boston Bivd.
Springfield, VA 22153
703-644-9190
800-368-3261

Temco Instruments Inc.
P.O. Box 847
Lewisburg, WV 24901
304-647-5102
800-442.5525

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

TEP, Inc.

P.O. Box 104
Winona, OH 44493
216-222-1415

Test Probes, Inc.
9178 Brown Deer Road
San Diego, CA 92121
619-535-9292
800-368-5719

The Texwipe Co.

P.O. Box 575

Saddle River, NJ 07458
201-327-9100

Gregory Thomas, Inc.
P.O. Box 1305
Aurora, IL 60507
800-782-8422

Thomson Consumer Electronics, Inc.

Distributor & Special Products
2000 Clements Bridge Road
Deptford, NJ 08096-2088
609-853-2525

Thordarson/Meissner
628 Belmont

Mount Carmel, IL 62863
618-262-5121
800-851-3583

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

3M/Photodyne Inc.
3760 Calle Tecate
Camarillo, CA 93010
805-388-8378

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 Tron Industries
RFD 4, Suite 4967
Boerne, TX 78006
512-755-2295

Tool-Tronics, Inc.*D

P.O. Box 1443

West Caldwell, NJ 07007
201-808-4646
800-777-4424

Townsend Test & Measurement
Group*D

8927 J.M. Keynes Drive, Suite 305

Charlotte, NC 28213

704-547-8378

Transcat*D

P.O. Box D-1
Rochester, NY 14606
716-458-4801
800-828-1470

The Triangle Tool Group, Inc.
Cameron Road

Orangeburg, SC 29115
803-534-7010
800-346-0740

Trio-Tech Static Systems
7313 Ethel Ave.

North Hollywood, CA 91605
818-764-3800
800-423-2817

Triplett Corp.

1 Triplett Drive
Bluffton, OH 45817
419-358-5015
800-TRI-PLET

Trippe-Lite

500 N. Orleans St.
Chicago, IL 60610
312.-329-1777

Tritronics Inc.*D

1306 Continental Drive
Abingdon, MD 21009
301-676-7300
800-638-3328

TSC/Centec

303 N. Curry Pike
Bloomingham, IN 47401
812-334-0411
800-333-4872

Tucker Electronics Co.*D
1717 Reserve St.
Garland, TX 75042
214-348-8800
800-527-4642

Tycor International Inc.

6107 Sixth St. S.E

Calgary, Alta, Canada T2H 1L9
403-259-3200

3
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Ucando VCR Educational Products
P.O. Box 386

Greenviile, OH 45331
513-548-6113

Ungar, Div. Eldon Industries, Inc.
100 W. Manville St.

Compton, CA 90220
213-774-5950

United States Instrument Rentals*D
2988 Campus Drive

San Mateo, CA 94403
415-572-6701

800-824-2873

United Techbook Co.
P.O. Box 1658
Longmont, CO 80502
303-651-3184
800-247-4808

Product directory begins on page 11.
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Universal Enterprises
5500 S.W. Arctic Drive
Beaverton, OR 97005
503-644-8723
800-547-5740

Vaco Products

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

Valley Data Sciences
5 Town Country Village, Suite 890
San Jose, CA 95128-2026

Verite

P.0O. Box 697

Harbor City, CA 90710
213-832-1100

Video Midwest & AVC Divs. of Vaughn
Communications®*D

7951 Computer Ave. S

Minneapolis, MN 55435

612-831-3435

Viteq Corp.

10000 Aerospace Road
Lanham, MD 20706
301-731-0400

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

Vu-Data Corp.

9180 Brown Deer Road
San Diego, CA 92121
619-452-7670

b 2l

Wahl Clipper Corp.
2900 N. Locust St.
Sterling, IL 61081
815-625-6525

D.S. Walker & Associates, Inc.

11210 Steeplecrest Drive, Suite
300

Houston, TX 77065

713-890-2257

800-BOARD FX

Wandel & Goltermann, Inc.

1030 Swabia Court

Research Triangle Park, NC 27709
919-941-5730

Wavetek Corp.

9145 Balboa Ave.
San Diego, CA 92123
619-450-9971

Wescorp

144 S. Whisman Road
Mountain View, CA 94041
415-969-7717
800-537-7828

WestCon Div. of Sycon Corp.
959 Cheney Ave

Marion, OH 43302
614-382-5771

Product directory begins on page 11.
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Westward Electronics, Inc. L]
2851 S. Parker Road, Suite 715 L

Aurora, CO 80014
303-337-3740

Brian R. White Co., Inc.*D

313 Henry Station Road

Ukiah, CA 95482 ®
707-462-9795

[ ]
[
Winders & Geist, Inc. °
P.O. Box 83088 °
Lincoln, NE 68501 °
402-474-3400 °

Windsor Technologies, Inc.
130 Alto St.

San Rafael, CA 94901
415-456-2200 °

Winegard Co. .’
P.O. Box 1007
Burlington, 1A 52601 S
319.754-0600 °.

[ ]

Western Electronics Products Co.
107 Los Molinos

San Clemente, CA 92672
714-492.4677

Workplace Systems

562 Mammoth Road [
Londonderry, NH 03053

603-622-3727

Wybar Electronics

P.O. Box 4961

Syracuse, NY 13221 ©
315-454-3237 [ ]

Xcel Corp. ..
Computron Div.

835 Bonnie Lane S

Elk Grove Village, IL 60007 hd

312-952-8800

Xcel Corp.

Digitran Div.
3100 New York Drive
Pasadena, CA 91107
818-791-5600 P

[ ]
[ ]
j—— [ ]
E‘ :
®
Yokogawa Corp. of America
2 Dart Road

®
Newman, GA 30265 4
404-253-7000 < L 2
[ ]

Zenith Sales Co.
A Div. of Zenith Electronics Corp. PY

11000 Seymour Ave. °

Franklin Park, IL 60131 o)

312-671-7550 °

Zero Corp., East Div. i O

288 Main St. ©

Monson, MA 01057 L]
413-267-5561 ®

L ]
Ziltek Corp. °
[}

o

>

1651 E. Edinger Ave.
Santa Ana, CA 92705-5001
714-541-2931 7N P

Ziltek Corp. 3
1651 E. Edinger Ave. °
Santa Ana, CA 92705-5001 °

714-541-2931 Esm

THE
MAGNUM
INDESTRUCTO®
SERIES

IN HIGH VISIBILITY,
SAFETY YELLOW
AND/OR JET BLACK

- -

=

H gh Tech,
specially-
designed,
Tool Carrying
cases.

Choose from eight models
Select from two designs—
Specily your color combinatiens . . .
High visibility safety yellow with black
hardware; and high-tech jet black.

The “"Magnum’ series sets the
pace . .. with unique and original
SAFETY YELLOW HIGH VISI-
BILITY CASES and/or HIGH-
TECH JET BLACK CASES. High
impact, high density INDES-
TRUCTO® polyethylene. Have so
many features that you musi see
these cases for yourself. Every
feature to make “"Magrum,” the
best tool carrying cases available
anywhere. Get the facts from
your Chicago Case rep. or, com-
municate with:

Chicago Case Co.

4446 S. Ashland Avenue, Chicago, IL 60609
(312) 927-1600 FAX: (312)927-2820
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The electronics
servicer's dictionary

By Conrad Persson

In Electronic Servicing & Technolo-
gy, we regularly use a vocabulary of
words that we assume everyone reading
the magazine understands. After all, you
have to start somewhere when you’re
publishing articles. However, there are
at least two problems with this
assumption.

For one thing, among the nearly
50,000 readers of ES&T, there is a wide
variety of interests, products serviced
and length of time the reader has spent
in servicing. There are people interested
in TV and VCR; others are primarily
interested in audio; some are almost
completely into servicing personal com-
puters. And we have a variety of levels
of expertise, from the technician who's
just getting started to the expert who
doesn’t need this vocabulary.

There’s another reason for this
vocabulary as well. There are a lot of
terms that “‘everyone knows what that
means,” but when you analyze the situa-
tion, everyone has a somewhat different
understanding of the term and no one
has ever really defined it. We’re going
to define some of those terms here, at
least for the purposes of this magazine.

“The Illustrated Encyclopedic Dic- |

tionary of Electronics” by Prentice-
Hall, which we used for one of our
references, runs to almost 700 pages
(soft cover). Obviously we can’t begin
to include that kind of vocabulary in a
few magazine pages. We don't plan to
try. The idea of this vocabulary is to pre-
sent a few of the terms and concepts that
we think are crucial to electronics ser-
vicing technicians and need definition.

We plan to include vocabulary words
like this from time to time, so if we’ve
left out your favorite electronics term,
let us know. Perhaps we can include it
next time. If there’s some term we've
used or that you’ve secn elsewhere and
would like to see defined, let us know
and we'll try to include it in a future

P;'sson is cﬁ&)riof ES&T.

issue. And if you have the inside track
on some electronics term — you know
where and when it was coined and ex-
actly what it means — please let us
know so we can tell the world.

This vocabulary and future examples
of it is for you. Let us hear what you'd
like to see covered and what we can do
to make it better.

After you've had a look at this
vocabulary, if you have a moment, tell
us what you think. If you think it was
a waste of space, we'd like to know, but
tell us why: wrong terms, definitions not
good, too short, you know all of the
terms and don’t need stuff like this.

On the other hand, if you found it
useful, we'd like to know that, along
with any suggestions you might have that
will help us make it better.

Plcase notice that, after the word
defined, we have included in paren-
theses the type of servicing the term is
usually used in. The abbreviations are
TV for television, VCR for vidcocassette
recorder, C for computer, and al/ for
electronics in general.

Barkhausen lines (7V) Definition from
Webster's Third New International Dic-
tionary: “‘Barkhausen-Kurz oscillation,
or Barkhausen oscillation — (After H.
Barkhausen and K. Kurz; 20th century
German scientists). Ultrahigh-frequency
oscillation produced in a triode
oscillator by means of a positively bi-
ased grid that causes the cathode elec-
trons passing through it to oscillate at
a frequency characteristic of the tube
and applied voltages.”

Damper diode (TV) When the horizon-
tal signal is applied to the horizontal
windings of the yoke, the yoke is shock-
excited into oscillation. The advantage
of this oscillation over a half-cycle is that
it causes the beam to return quickly to
the viewer's left-hand side of the screen
after a complete line of the picture has
been drawn. The disadvantage is that
continued oscillation of the yoke would
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show up as vertical bars on the left side
of the screen.

To eliminate this continued oscillation
(ringing), a diode is connected from the
output of the horizontal output transistor
to ground so that when the magnetic
flux around the yoke windings col-
lapses, inducing a voltage in the wind-
ings, the diode shorts this voltage to
ground, damping any continued oscilla-
tion — hence the term damper diode.

Database (C) A collection of informa-
tion, most often used to describe infor-
mation stored in a computer’s mass
storage devices. A database might con-
sist of, say, a list of all of the customers
of a particular electronics servicing
facility including name, address,
telephone number, sets owned, repair
history, etc. In the most general sense,
the local library is a database.

DOS (or MS-DOS) (C) This is the
computer program that is used by IBM
small computers to perform their func-
tions. DOS is the abbreviation for disk
operating system, and the MS is simply
the abbreviation for the name of the soft-
ware company (MicroSoft) that devised
the DOS program. DOS performs such
basic functions as instructing the com-
puter to respond to commands from the
keyboard and telling it how to read from
and write to the disk. It also contains
other instructions such as how to copy
from one disk to another or compare
two disks.

A general understanding of the DOS
commands is essential to technicians
who want to service IBM personal com-
puters and IBM-compatible computers.

Diagnostics (C) Much of the work of
diagnosing a computer malfunction can
be done by a computer program de-
signed for that purpose. For example,
let’s say that a malfunction is caused by
failure of some portion of a memory IC.
One function of the diagnostic program
is to write a predetermined data pattern



to cach memory location and then read
the data back out. If the data pattern
read out differs from the data pattern
originally written, there is a problem in
that IC or in the attendant circuitry.

Downstream/upstream (a//) These are
terms that some servicing technicians
use to describe the location of portions
of the circuit in relation to the point cur-
rently being considered. using the
analogy of a river or stream. The source
of the signal (upstream) is the antenna
or other point at which the signal is in-
troduced. The signal proceeds
downstream until it reaches the end of
its travel: the picture tube, the speakers,
etc.

ESD (ull) Electrostatic discharge is the
spark that snaps from your finger when
you walk across a rug in winter, then
touch a grounded light switch or water
pipe. Electrostatic discharges, which are
generated by the ordinary motions of
servicing a consumer-electronic prod-
uct, crumpling up an empty cigarette
pack or tossing away a foam coffee cup,
can be so small that you can’t even feel
them, yet they can destroy a static-
sensitive IC. Servicing technicians
should a/ways use a grounding wrist
strap and take other precautions when
working on today’s consumer-clectronic
products.

lines that are caused by amplitude-
modulated noise (arcing, for example),
such as noise caused by firing
automobile spark plugs that are not
properly suppressed.

Horizontal driver (7V) The horizontal
oscillator, kept in step by the horizon-
tal sync pulses of the NTSC signal, pro-
vides the signal that ultimately feeds
current to the horizontal windings on the
picture-tube yoke. This current (from
the horizontal output transistor)
generates the magnetic field that deter-

mines the horizontal position of the
electron beam.

In some TVs, especially small sets,
the oscillator output is fed directly to the
horizontal output transistor. In most
sets, though, there are one to three
stages of amplification between the
oscillator and the output transistor.
Where these circuits are used, they
serve two purposes: to ensure that the
output stage is supplied with enough
drive — voltage or power — to generate
enough current, and to isolate the
oscillator from the output device so that
it isn’t loaded down.

Horizontal-output transformer (7V)
This transformer, which is also called
a flyback, is ted with the voltage that
is generated by the collapsing magnetic
field in the yoke windings. It then steps
the voltage up to the level required at
the picture tube. In modern TV sets,
other windings have becn added to this
transformer to provide some of the low-
voltage dc power-supply power (see
scan derived).

Horizontal-output transistor (7V) This
is the device that generates the heavy
current used by the horizontal windings
of the yoke to create the magnetic ficld,
which determines the horizontal posi-
tion of the electron beam and conse-
quently the position of the spot of light

| on the face of the picture tube. The
Firing lines (7V) This term describes |

horizontal-output transistor produces a
sizable amount of current — in the range
of 4A. Because this device carries such
a heavy current, it is a frequent cause
of failure.

Hot chassis (TV) Most modern TV sets
usc a rectifier consisting of four diodes
connected in a bridge configuration, and
do not use a line transformer in the
power supply. Because of this configura-
tion, at least a portion of the TV is at
some voltage with reference to ground,
and a technician touching the chassis
and ground at the same time will receive
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VCR REPAIR PARTS KIT

Now you can do most of your VCR
repair jobs the same day. Parts Express
VCR Parts Kit makes this possible. It
contains over 45 of the most commonly
used parts to repair RCA, Hitachi,
Fisher, Sanyo, Lioyds, Panasonic, Sony,
Sharp, JVC, Samsung, TMK, GE, Mag-
navox, and more. |dler assemblies,
pinch roller, sensing transistors,
switches, and lamps are included in
this comprehensive kit. You also save
over $20.00.

Kit contains replacements for- Sharp (2) NIDLOOOS. {2}
NIDLO006 (1)} NPLY-V0051. Panasonic (2) VXPO329. (2
VXP0401, (2) VXPO344. (2) VXP0521 RCA (1) 150614, (1)
164113, (1) 150650 Hitach: (1) 641311 Fisher/Sanyo (1) 143
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VCR IDLER TIRE KIT

This popular kit contains 150 of the most
popular idler tires (10 each of 15 ditferent
sizes). With this kit in your stock room,
you can do over 90% of VCR repair jobs
the same day, saving time and money!'
Also included is our comprehensive cross
reference listing over 80 manufacturers’
assembly numbers and over 200 model
numbers. A $400.00 retail value. (All tires
are available individually for reorders.)

Order # $5500

400-900 Plus shipping

FREE
CATALOG

Express

International inc

CALL TOLL FREE

1-800-338-0531

340 E. First St., Dayton OH 45402
Local—1-513-222-0173
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Why order your parts from
several parts houses?
Order them from your
all-in-one parts distributor.

drong
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TRITRONICS

1306 Continental Drive
Abingdon, MD 21009-2334

PARTS ORDER DESK ONLY:

1-800-638-3328

Research and information:
1-301-676-7300

AUTHORIZED PARTS
DISTRIBUTOR FOR:
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a shock. This configuration is used
because, without the transformer, the
TV weighs less and the set’s power ef-
ficiency is increased.

In addition, because of the orientation
of the rectifier diodes with respect to

ground, if a technician connects the |

ground probe of a piece of grounded test
equipment to the hot chassis in order to
make measurements, one diode of the
bridge will become a direct short on one
half-cycle of the ac waveform. The result
will be a blown diode in the set’s power
supply at the least, and possibly damage
to the test cquipment as well.

The only safe way to connect test
equipment to a set with a hot chassis is
to connect the set to the line through an
isolation transformer.

Hum bars (7V) Wide, dark, horizontal
stripes appearing on the face of the pic-
ture tube, usually indicating poor filter-
ing in the boost supply.

Isolation transformer (a/l) A trans-
former with a one-to-one turns ratio (ac
output voltage will be the same as the
input voltage), and with no common
connection between the input windings
and the output windings. When work-

is imperative for the safety of the techni-

beam is pulled back to the top of the
screen to begin tracing out the next field
of the picture, the signal voltage is at a
level that is designed to turn off the elec-
tron beam and therefore blank the
screen. Theoretically, then, the screen
should be dark during the vertical
retrace interval. In the case when the
received signal is weak or the brightness
is turned up high, the retrace action may
be scen as a scries of bright, widely
spaced lines sloping diagonally upward
to the right. Modern televisions have
retrace blanking circuits to overcome
this problem. Some malfunctions in TV
scts will allow these lines to be seen.

Scan derived (TV) See explanation
under start-up.

Scan rectification (7V) See explanation
under start-up.

Shut-down (7V) Excessive high
voltages can result from surges on the
power line in modern TVs that use scan-
derived dc power and don’t have ac line
transformers. Regulators gone awry can
also cause excessive high voltages and
X-ray emission. These and other prob-

| lems in modern TVs can cause damage
ing on a TV set with a hot chassis, it

cian, the TV and the test cquipment to |

power the set through an isolation
transformer.

NTSC (TV) When color television
became a reality, existing B&Ws had to
be able to receive color broadcasts in
black and white. The complex TV
waveform that made this compatibility
possible was devised by a committee of
broadcasters and electronics manufac-
turers: the National Television System
Committee (NTSC). The waveform
bears the name of this committee.

POST (C) Power-on self test. Every
time an IBM personal computer or com-
patible is switched on, this computer
program, stored in permanent memory,

|
|

checks the function of every part of the |

computer to make sure it's working
correctly.

If there’s a malfunction, depending on
the location and severity of the malfunc-
tion, an error message may appear on

to components and can even pose fire
hazards.

To minimize hazards to the set itself
and to people and property, TV
manufacturers now include circuits
specifically designed to shut down
operation in the event that a voltage or
current exceeds a safe limit.

The shut-down circuit consists of
some kind of sensor to detect the ex-
cessive voltage or current and some kind
of circuit to cause the shut-down. The
most common method of shutting down
the circuits is to block the drive to the
horizontal output circuits.

Start-up (7V) There are some problems
with having highly cducated engineers
sitting around thinking up new ways of
making consumer-electronics products
work better and more efficiently. One
problem is that their fertile minds fre-

| quently come up with solutions that

work well but increase the complexity
of the product and thus make
troubleshooting more difficult. Start-up

| circuits are one example.

the screen or the monitor screen may re- |

main blank, giving the appearance of a
totally dead computer.

Retrace lines (7V) When the electron

March 1989

Back in the old days, when all of the
low-voltage dc for a TV set was
generated in the 60Hz-based power
supply, sets worked just fine. However,
there were inefficiencies: energy was



lost in the transformer and other com-
ponents, a lot of filtering was required
to eliminate the 60Hz ripple, and there |
was a need for filter chokes.

One day, some bright engineer looked
at a schematic diagram and said to
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himself *“Eureka! If I put a couple of ex-
tra secondary windings on the
horizontal-output transformer to take a
part of that output and rectify it, I can
use that dc to power some of the TV’s
circuits, and because the ripple frequen-
cy is several kilohertz, I don't need |

[

much filtering.”” So he did. And now
most modern sets use this method of
scan rectification to provide scan-
derived dc for some or all of the power
sources.

The only problem with this is that,
among other things, the horizontal
oscillator uses scan-derived dc power:
until the horizontal-output circuit is
operating, there’s no scan-derived dc to
power the horizontal oscillator; until
there’s scan-derived dc, there's no dc
power to the horizontal oscillator and
hence no signal to cause the horizontal-
output circuits to operate. The thing

| needs a push.

The startup circuit provides the push

| that’s needed. For example, in the cir-

cuit shown, the trickle starter provides
a small amount of unregulated voltage
as input to the horizontal oscillator. This
voltage allows it to operate long enough
to start the horizontal circuits, which can
then provide the scan-derived dc voltage
needed to keep the horizontal oscillator
operating.

Vertical driver (7V) The vertical
oscillator, kept in step by the vertical
sync pulses of the NTSC signal, pro-
vides the signal that ultimately feeds
current to the vertical windings on the
picture tube yoke. It is this current (from
the vertical output transistor) that
generates the magnetic field which
determines the vertical position of the
electron beam.

In some TVs, especially small sets,
the oscillator output is fed directly to the
vertical output transistor. In most sets,
though, there are one to three stages of
amplification between the oscillator and
the output transistor. Where these cir-
cuits are used, they serve two purposes:
They make sure the output stage is sup-
plied with enough drive — voltage or
power — to generate enough current,
and they isolate the oscillator from the
output device so that it isn’t loaded
down.

Vertical output transistor (7V) This
device generates the heavy current used
by the vertical windings of the yoke to
create the magnetic field that determines
the vertical position of the electron
beam and, consequently, the position of
the spot of light on the face of the pic-
ture tube. The vertical output transistor
produces a sizable amount of current —
in the range of half an amp. This device
carries a heavy current, so it is a fre-

quent cause of failures. ES"
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Computer Corner

Troubleshooting

dot-matrix

printer problems

By Conrad Persson

Dot-matrix printers are inexpensive,
fast, reliable hard-copy output devices
for personal computers. A good dot-
matrix printer will print at speeds faster
than 100 characters per minute in draft
mode, can give good quality type that’s
adequate for all but the most important
correspondence in necar-letter-quality
mode, and can even print graphics.

Not only do they perform fast and
with good quality, they are highly
reliable. Dot-matrix printers have
relatively few moving parts: the platen;
the sprockets, which turn to feed the

from one spool to the other; and the
print head, which travels across the page
and contains nine or more print wires
that make the ink impressions on the
page by striking the ribbon.

In addition to the electromechanical
parts, there are also the electronics that
collect and hold a number of characters
from the computer until they can be

alphabetic, numeric, or special
characters through a sequence of strikes
of the print wires as the print head
moves across the paper. Other circuits
translate computer signals into
mechanical movement of the print head

| and the sprockets/platen.

There really isn't much to go wrong,
but occasionally one of these units will
need servicing, and they should be
cleaned once in a while. Some dot-
matrix printers may also need to be

| lubricated once in a while, but don’t in-

| discriminately put grease and oil here
paper; the system that winds the ribbon |

and there. Lubricants put where the

| designer didn’t intend for it to go can

printed (the buffer). Circuits translate |

the digital computer information into

Persson Iellilor of ES&;T.

Figure 1. If the printer is printing light even
after you have changed the ribbon, check the
setting of the paper-thickness adjustment
lever (to the left) before replacing the print
head (to the right). This printer is the Star
SG-10, similar in construction to the NX-10.
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gum things up. Follow the manufac-
turer’s instructions for lubing printers.

Taking care of routine problems

The print head in a dot-matrix printer
can be expected to last a long time. Ac-
cording to the users manual that comes
with the Star Micronics NX-10 printer,
for example, the head in that unit will
print perhaps 100,000,000 characters
before you have to replace it.

Assuming that the print head
operates, but print density isn’t as dark
as it should be, how do you determine
if the head needs to be replaced? When
you have replaced the ribbon and the let-
ters on the page are still faint, it may
be time to replace the print head. Hold
on, though. Before you buy a new print
head and put it on, check one more
thing. On the Star NX-10 and on other
printers, there’s an adjustment for the
print head to compensate for paper
thickness. (See Figure 1.) If this adjust-
ment was set up for heavy paper and the
operator is using thinner paper, the
result might be light printing. Check this
adjustment before you install a new print
head.

Replacing a print head is usually pret-
ty simple. In some dot-matrix printers
you just have to remove a couple of



screws, unplug the ribbon cable connec-
tor and lift the print head away, then in-
stall the replacement in the reverse
order.

Interlocks

If you’re not familiar with a particular
printer, you might find the interlocks a
little frustrating. Some printers are con-
structed so that if you remove the cover,
it won’t operate. Also, most if not all
dot-matrix printers have a paper-out
detector that will stop printing if the
printer runs out of paper. This saves the
print head and the platen from being
damaged by printing without paper. Of
course, Murphy’s law being what it is,
it’s entirely possible that one of these
detectors might fail, leaving the printer
inoperative. If you're faced with a dot-
matrix printer that won’t operate, it
might be a good first step to check the
interlocks for proper operation before
performing any major surgery.

Self-test feature

Computers and peripherals tend to be
complex and sometimes difficult to
diagnose. On the other hand, sometimes
they’re wondertully helpful. Let’s say
you have a problem in printing and you
don’t know if it’s in the computer or in
the printer. You could get involved in
checking the computer, then the printer
or vice versa, then checking the inter-
connections. Some and possibly all dot-
matrix printers offer a self-test feature.
Using this feature involves holding down
one of the operating buttons while you
turn on the printer.

For example, in the case of the Star
NX-10, there are two self tests: a long
test and a short one. If the printer is
either not printing or not printing some
characters properly, you can check the
printer to see if it’s the source of the
problem with a simple procedure. Turn
the printer off, then, while you hold
down the PAPER FEED key, turn the
printer on. The printer will begin print-
ing every character it can print in four
different print styles. The printer will
continue printing until you turn it off.

If you only want to test the printer to
see if it will print letters (both upper and
lower case), numbers and a few other
characters, simply hold down the ON
LINE key while you turn the printer on.
Unlike the long self-test, this test will
stop after the printer prints six lines.

sy

Call PTS 800 Express toll free. Order direct from the world’s
largest inventory of quality replacement parts for T.V.’s
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Quality backed by the industries best warranty. Just say
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VCR’s. One convenient source. All makes. All models.
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—— Video Corner

Troubleshooting VCR front loading
systems-Part ||

This series of Video Corner describes

position of the mode switch at a par- | an individual pin is open on the mode
procedures for servicing the front | ticular instant, STBY 9V is directed to | switch (the most common occurrence)
loading system on a specific brand and | the appropriate output line, which | are listed in Table 1.

specific models of VCRs. However, the | enables the microprocessor (IC 5A0) to Once you have determined that the
methods discussed, the operation of the | determine the status of the loading | mode switch is defective, a new switch
device and the precautions mentioned | mechanism by the digital data on the | must be installed. The installation and
should have applications to almost any | four status lines. adjustment of the switch is critical, and
brand or model of VCR. Last month’s Needless to say, a defective or misad- | a small error results in malfunction of
installment described the actions that | justed mode switch will result in im- | the VCR, so the mode switch should be
take place when a cassette is loading. | proper cassette and tape loading or | replaced as described in the following
This month, we’ll discuss mode-switch | unloading. Symptoms that occur when ' procedure.

replacement.

Table 1

One of the more difficult repairs in
the loading mechanism is the replace- Open-pin symptoms
ment of the mode switch assembly. ‘

Therefore, before you attempt to replace open pin symptom

the switch assembly, make sure it is ac- |

tually at fault. | pin 1 (brown) The capstan motor does not start and the VCR
The mode switch has five terminals. ; will not accept a cassette.

Four are status lines and are directed to | | PiP 2 (red) The capstan motor does not start and the VCR

the mechanical control circuitry, and the ‘ will not accept a cassette.

B for i o pin 4 (yellow) The capstan motor does not start and the VCR
remaining terminal is connected to the ‘ will not accept a cassette.

STBY 9V supply. Depending on the pin 3 (orange) | Accepts the cassette but the loading motor
continually oscillates forward and reverse.

This information was adapted with permission from the | | pin 5 (green) Accepts the cassette but when play or record is
article “VCR Front Loading Troubleshooting,” which ap- activated, the tape is continually loaded and
peared in Volume [ of The Best of the Expander, pub- l unloaded

lished by Mitsubishi

Mechanical problems in VCR’s cause approximately 75% of VCR
malfunctions. Adjustments are necessary to keep your VCR equip-
h ment operating properly. Tentel gauges can help! They allow
¥ technical measurements to be made, even by non-technical people. “

k

) Tentel covers the entire mechanical performance of VCR’s with easy
L '/ to use, universal tools. These gaugesarea MUST if your jobincludes %
,/.). & NP VCR repair, and many nop-techmcal users merely want toset up an - ‘ 3
Tape Tension Gauge  effective preventative maintenance program. Spindle Height Gauge

Call now and find out how these four gauges can perform 28 critical
i measurements, including hold back tape tension, elevator latching,
spindle height, guide height, various tape handling torques, video ¥
head tip wear and others, to help maintain or repair your VCR’s.

L Wy (800) 538-6894

Dial Torque Gauge Campbell. CA 95008 In Calif. (408) 379-1881  Head Protrusion Gauge
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Preliminaries: epiacement Pa O
1. Disconnect the VCR from the ac wall
[ outlet. I
75‘:&?‘” 2. Remove the bottom cover.
3. Turn the VCR upside down on a )
padded surface. | | I

CAM GEAR-B  (am GEAR-A 110A0O0

Removing the assembly: . : g
I. Disconnect the DS and DQ plugs X ) = ULIASE
from the mode switch assembly. om one of the large

®) | 2. Referring to Figure 1, remove the two : ORIZED parts distributo
mounting screws (A).

Figure 1. To remove the mode switch | 3. Remove the mode switch from the

O O o,
assembly, first disconnect the DS and DQ | VCR. g Yo 4
plugs from the assembly. Then remove the
two mounting screws (A), and the mode
switch.

/

Setting the loading mechanism to the

| eject position: « Al Parts Backed by
1. Referring to Figure 1: Remove the two Full Factory Warranty.
cAM GEaR-8 stn-z CAM 35"“ l loading motor mounting screws (B). 'm’xtgsrgffggﬂigg &
3 Mk 2. Move the loading motor away from of GENUINE factory pars
o~ ‘v‘ ' gear 1. . atways on hand.
o 1 3. Referring to Figure 2.: Manually « Quality Products For The
N _ | rotate gear 2 counterclockwise (from the Video/Audio Industry.
Shloy bottom of the VCR) until a stop is =Fast Reliable Delivery, Orders
\\01'7 reached. Shipped Same Day Received.
Geara 7 4. Reposition the loading motor and in- *Free TecFr)\mcoI “5'51‘?0”09 For
stall mounting screws (B). Figure 2 il- Eorfdl Efr:iscf:r:fCExon" -
- «Personal, ] fiel
Figure 2. To set the loading mechanism to !US"ateS. the position of the cam gears Sales Staff Pe
the eject position, you need to remove the two | in the eject position 4
loading motor mounting screws (B in Figure Egcgﬁ\f%’é_%gﬁ% (‘;Sé e
1), then move the loading motor away from Installation ¥
gear 1. Manually rotate gear 2 ) ) ORCER EXACT REPLACEMENT
counterclockwise until a stop is reached. | |- Manually rotate the gear on the mode PANASONIC AND SONY PARTS
Finally, reposition the loading motor and in- ! switch until the pointer on the bottom from JOSEPH ELECTRONICS
stall mounting screws (B). This figure il- | of the gear shaft points to the black brsr: < s
Iqstrates t’h_e position of the cam gears in the | plastic guide, as illustrated in Figure 3. customers.
eject position. 2. Use an ohmmcter on the R X 1000

scale (if you use a lower scale than R

X 1000, you might cause damage to the

contacts on the mode switch) and con- . .

firm that an open condition exists be-

tween pin 4 and pin 3 (yellow and

orange wires) of the mode switch.

3. Mount the mode switch on the VCR

with the two mounting screws (A), as ———

shown in Figure 1. Bl oticrhead. (O

4. Perform the following continuity e, $4.95 to

\ checks before applying power to the ;

SN VCR: el

(B ® pin 4 to pin 3 (yellow to orange wires):

| OPEN. Vel AT ea

a * pin 4 to pin 1 (yellow to brown wires): ' L '
SHORT. If this check shows an OPEN

condition, rotate the mode switch gear mip i

one tooth counterclockwise.

* pin 4 to pin 5 (yellow to green wires):

SHORT. If this check shows an OPEN : 9

| condition, the mode switch must be 8830 aukee Ave,, Dep

Figure 3. One of the first steps in installing ’ : = 60648

the mode switch assembly is to manually thigied e Moti-chos IWISE: e pefitive prices on all vo
rotate the gear on the mode switch until the | 5. Conncct the DQ and DS plugs from i fely ol il
pointer on the bottom of the gear shaft points | the mode switch assembly. cads. from ONE SO ORIZED

to the black plastic guide. ontinued
p g G ircle (37) on Reply Card
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Figure 4. The mode switch on the HS-430UR
is a 6-position rotary switch that informs the

mechanical control microprocessor as to the |

current status of the tape-transport
mechanism.

FOR THE
STOP
POSITION,
ALIGN
ARROWS

GEAR

Figure 5. To set the mode switch to the
STOP position, turn the switch over and align
the arrow on the gear to the arrow on the
body of the mode switch.

|

The mode switch on the HS-430UR
is a 6-position rotary switch that informs
the mechanical control microprocessor
as to the current status of the tape-
transport mechanism. Its operation is
similar to that of the HS400UR, but
there is no eject-mode switch position.
The mode switch remains in the STOP

position independent of whether therc |

is a cassette in the VCR.

Figure 4 illustrates the physical ap-
pearance of the mode switch, along with
the designations for each of its ter-
minals.

On occasion, it may be necessary to
remove the mode switch to replace a
defective gear or to replace the mode
switch itself.

The correct logic from the mode
switch in the STOP position is high at

pin 4 of the mode switch to each of the
output pins (pins 1, 2, 3 and 5). Con-
tinuity should exist from pin 4 to each
of the output pins in the STOP position.
If continuity does not exist, remove the
mode switch and reposition the mode
switch gear until continuity is present
on all output pins. Once again, make
sure to use the R X 1000 scale of the

| ohmmeter when checking continuity to

each output terminal. To set the mode |

switch to the STOP position, turn the
switch over and align the arrow on the
gear to the arrow on the body of the
mode switch, as shown in Figure 5.
Next, carefully secure the mode switch
into position. Check the continuity from

be sure you don't cause damage to the
switch contacts.

The expander is a monthly publication
published by Mitsubishi and sent to its
authorized service centers. It is not
available to other servicers. The annual
volumes “The Best of the Expander™ are
available for sale generally, however. If
you would like more information on these
volumes, write to:

Mitsubishi Electric Sales America
Technical Services Department
5757 Plaza Drive

PO Box 6007

Cypress, CA 90630-0007 ESQ[”

Be PA

SMART

Your customers deserve the best.

MAGNAVOX
PHILCO

SYLVANIA

AUDIO-VIDEO

Now Your LapTop Computer
Can Go Anywhere You Go.

PHILIPS

Choose only genuine replacement parts

CALL: orders Only 800-851-8885
Telecopier Orders  615-636-5865
Order Inquiry/Status 615-636-5863
Parts Identification  615-636-5859

Or Your Local Authorized Philips Distributor

Philips Consumer Electronics Company
A Division of North Amodcan Philips Comporabon

907 Snapp Ferry Road Plant 2
Service Parts Warehouse 1
Greenvile, TN 37743

Here is a complete workstation that lets you work at
your laptop computer anywhere you need it! Our uni-
que molded case stores, protects, and positions your
computer and printer, and it has a built-in storage tray
underneath for paper, your cables and supplies. Simply
open the lid, plug it in, turn it on and you're all set!
Several models are available, starting at just $135.00.
Call or write us for more information

o PECHMI-TOOL

5 Apollo Road, Box 368

Plymouth Meeting, PA 19462

Phone 215-825-4990 Sales 215-941-2400
Telex 83-4763 FAX 215-828-5623

Circle (38) on Reply Card
72 Electronic Servicing & Technology March 1989

Circle (39) on Reply Card




Audio Corner

Servicing the

compact disc
player-Part VI/ ../

By Martin Clifford

This is the sixth part in a series on ser-
vicing compact disc players, based on
The Complete Compact Disc Player by
Martin Clifford (published by Prentice-
Hall). This part is a continuation of last
month’s discussion on how flowcharts
can streamline diagnosis.

As we said last month, a flowchart is
only valuable if it is thoroughly thought
out and contains a detailed

Clifford, a freelance writer, has published more than 75
books on electronics.
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ELECTRONIC WAREHOUSE CORP.

. SANYO
o ORIGINAL FLYBACKS
oL F1123  F0260 F1119
FO192A  F1108
From....$17.50 up

SANYO ORIGINAL
FOCUS DIVIDERS
Z0064, 20040 ....... $10.95
HORIZONTAL OUTPUT
TRANSISTORS
25C11728
25C1308K ............. 1.99
25D870/EWCS89. .. ... 1.9

VCR

“1

K}
Fully

Guaranteed!
—
@ IDLER
ASSEMBLIES

IW-1 RCA #8164113.......00ociiiiinne. $1.49
IW-2 PANASONIC #VXP-0521.........
THE LARGEST SELECTION OF IDLER ASSEM-
BUIES, BELTS, WHEELS, & TIRES IN THE IN-
DUSTRY, WITH MORE ARRIVING DAILY!

NEW NUMBERS
ARRIVING DAILY

EWC BRANDED

TRIPLERS
ewe sooa ewe s your QY99

EWC 526A EWC 539 Fully Guaranteed
EWC 528, 529 and PANASONIC 10708
AT SIMILAR SAVINGS

ATTENTION VCR REPAIRERS:
We stock 155 ditterent VCR bert Nits, 47 ditferent Video Heads.
and 119 VCR Clutch Tire replacemens. in additon to complets
Idler Assembhies, Loasding Gears. Sensing Lamps, and the most com-
prehensive Servica Data inventory available anywhere! Call or write
for ous lalest 160 page money-saving catalog of values. and don't
forgel. We'll beat any advertrsed piice on leader and B&K Test
Equipment .Call us sfter you have shopped around and we'll prove n.

fe= ORDER DEPT. ONLY

LcTmomcs TOLL FREE

WAL (800) 221-0424

’ OTHER BUSINESS
( oar 718) 375-2700
= FAX (1-718) 375-2796
1910 CONEY ISLAND AVENUE
BROOKLYN, NEW YORK 11230
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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

604 N. Jackson St.
Greencastle, IN 46135
317/653-8262

CONSOLIDATED

E L7 ETC AT LRIRONINES:

CONSUMER B NOUS TRAL ELECTRONICS CATALOG > _17TH SDITION

THE ULTIMATE |

ELECTRONICS CATALOG.

|

|

|

l

| Order your 260 page catalogue packed with over 10,000
|

|

|

|

|

r

|
| money saving electronic parts and equipment. Senc $3.00
1 check or money order. or cail 1-800-543-3568 today and
use your Mastercard or Visa

Consolidated Electronics, Incorporated

705 Waterviiet Ave , Dayton, Ohio 45420-2599

NAME

|
|
|
(ESTY ze
L -
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ELECTRONIC SERVICE TOOLS

Pliers - Tweezers * Hooks * Scissors

ToolTron, Ind. - RFD 4, Suite 4967
Boerne, TX 78006 512/755-2295

Circle (48) on Reply Card

“Tech’s Guide To
Pricing”

updated new 5th edition...a
framework for setting rates

that apply 10 Hi-Tech pro-
ducts...a formula that
guarantees SUCCESS!

Call Toll Free for details a5
1-800-228-4338 cst
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HAND REMOTE REPAIR

LA GUARDIA ENT
5882 Rich Hill Way
Yorba Linda, CA 92686
(714) 579-1276

«Call for pricing
+24 hr. turnaround time
« Return freight pre-paid

Day
Warranty
New Battery
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MODERN ELECTRONICS KITS by Elec-
tronic Design Specialists: the Se-
mianalyzer, the Bus Line Tracer, the
Teletester, the Programmabile Light Con-
troller, the A/C Sentry, more. Write for
catalog. EDS, Inc., 951 SW 82 Ave., N.
Lauderdale, FL 33068.
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sensences NEW LOW PRICE $39.95 sesesssss

TEST/CLEAN/RESTORE with a UNIVERSAL CRT
ADAPTER that fits all CRT testers and quickly hooks-
up to all CRT's on the market (now or in the fu(ur%/.
Guaranleesgrom & total CRT servicing. Used by
Repair, US Gowt., Airlines, Computer Serv., Dept. of
Detense. Patented Adaptor-Sockets-CRT Reterence/
Setup book—Only $39.95 plus $2.50 postage & han-
dling. Our 6th year. Over 15,000 sold. Chargecards/
Checks/COD. Back Guarantee.
FREE CALL 1-800-331-9658

DANDY MFG. CO./RANDALL ELECTRONICS

(918) 6824208, 2323 Glbson 8., Muskogee, OK 7
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Moving?

Take us with you.

Just peel off the subscription mail-
ing label and attach it to the ad-
dress change card located at the
front of this issue. Please allow 6-8
weeks to process your address
change.

Company

Automated Production Equupment Corp
Beckman Industrial Corp.

Chemtronics, Inc.

Chicago Case Co. ... +
Cleveland Institute of Electronics
Cleveland Institute of Electronics
Consolidated Electronics Inc. .
Contact East .. 4k
Dandy Mfg. Co.

Electronic Design Spemallsts Inc. .
Electronics Warehouse Corp
ETA ‘ :
Fluke, John Mfg Co Inc.
Goldstar Precision .
Hitachi Sales Corp. of America ... .. ..
Iscet . ;
Joseph Electronics

Kenwood Test & Measunng Instruments . ..

Laguardia Enterprises . ...
Leader Instrument Corp.

| M.AT. Electronics

Matsushita Services Co. (Parts D|v)
MCM Electronics

[ Mitsubishi

Nesda . .

NRI Schools-Electronics Division .
NTE Electronics, Inc.
Parts Express Int’l., Inc.

Philips Consumer E|ectrombs (Parts Duv) .

Philips ECG
Prime Electronics .
PTS Corp. .
RAG Electronics .
Sencore, Inc.

| Simpson Electric Co.
Sony Service Company

Sony Service Company (Software DIV)
Sperry Tech, Inc. 4

| Techni-Tool

Tektronix, Inc.

Tektronix, Inc.

Tektronix, Inc.

Tektronix, Inc.

Tentel

Test Probes, Inc. . ..
Thomson Consumer Electromcs .
Tool Kit Specuahsts Inc.

Tool Tron Inc.

Tritronics

Tronix, Inc. . ..

U.S. Instrument Rentals

Vaco Products A . .
Windsor Technologles ‘Inc.
Zenith . .

Ad Index/Hotli

ine

Reader
Page Service
Number Number
.59 26
llBEC 21
67 33
63 30
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76 47
72 39
PRI 7
8A-8B
17 10
16A-16B .
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49 21
21 14
68 34
76 48
66 32
59 27
531 23
61 29
31 18
BAC

Advertiser
Hotline

..516/654-1197

619/495-3200

. .800/645-5244

312/927-1600

.. .800/321-2155

800/321-2155

. .800/543-3568

800/225-5370
800/331-9658

800/221-0424
800/227-3800

.. 213/404-0101

516/921-7200

..800/323-5925
.. .213/639-4200
.. 714/579-1276

.800/645-5104

..800/628-1118

800/543-4330

800/553-7278 |

202/244-1600

.. .B00/631-1250

.513/222-0173
800/851-8885

. 800/225-8326

414/473-4727
800/333-PTSI

800/843-3338
312/697-2260

' 201/930-SONY

201/930-6883

.. .800/228-4338
..215/825-4990
.. .800/835-9433
..800/835-9433

800/835-9433
800/835-9433

.. 800/538-6894
. 800/368-5710

800/621-0854

..512/755-2295

301/676-7300

. .313/939-4710
. .800/824-2873

..415/456-2200

=

Servicing & chnology
KANSAS CITY, MISSOURI
Greg Garrison, Sales Manager
PO. Box 12901
Overland Park, KS 66212
Phone: (913) 888-4664
Fax: (913) 541-6697
Telex: 42-4156 INTERTEC OLPK
OXFORD, ENGLAND
Nicholas McGeachin
Roseleigh House, New Street
Deddington, Oxford OX5 4SP
Phone: (0869) 38794

Telefax: (0869) 38040
Telex: 837469 BES G

-

ADVERTISING SALES OFFICES

TOKYO, JAPAN
Mashy Yoshikawa
Orient Echo, Inc.

1101 Grand Maison
Shimomiyabi-Cho, 2-18

Shinjuku-ku, Tokyo 162, Japan

Tel: 03-235-5961

Telex: J-33376 MYORIENT
FREWVILLE, SOUTH AUSTRALIA

John Williamson

Hastwell, Williamson, Rep. Pty. Ltd.

109 Conyngham Street
Frewville 5063

South Australia

Phone: (08) 79 9522
Fax: 08 79 9735

Telex: AA87113 HANDM

~

"
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Cursors To Cure
Measurement Curses.

Beckman Industrial
Introduces The Series 9000.
Speed, Accuracy, Performance
And Value.
Presenting a new family of quality
oscilloscopes with professional features.

Choose from six models with frequency
ranges of 20, 40 and 60MHz.

U= Model 9106,
GOMHz,
3 Channel,
Duail Sweefr
(A&B)

Independent cursors ard
on-screen reddouts micake
wareform meqsuremients

Five of six models feature two ‘
Jfast and accurale.

independently-adjustable time bases. Built-
in intensity modulation allows you
to select a small section of a main
waveform for closer examination.
This feature is ideal for measuring 2 |
pulse rise times or checking sync pulse %
amplitudes in composite video signals. | .

Cursors And On-Screen Readouts. == 000
Two sets of independent cursors are | On-Screen CRT Readou.
featured on Models 9202 and 9204. Simply
position the cursors on the waveform and
you instantly have accurate on-screen

2 Coannd.

Model 9104, 40Mitz,
2 Channel, Dual Sweep (A & B).

Model 9022, 205IHz,

profile cabinet, logically grouped controls,
camera-mount CRT bezel and graticule
illumination for waveform photography.
Most models feature a three year warranty.

' Beckman Industrial

beckman Industrial Corporation

The Series 9000 ()SduOSCOpe. ()nly Tstrumentation Products Division
. i 5 : A Subsidfary of Emerson Electric Company
from Beckman Industrial. Finally, the 3883 Rufin poud. S Dieo, CA 92125 598
affordable cure for measurement curses. 619) 495-3200 - FAX (619) 268-0172 - TLX 249031

numeric readouts of amplitude, time, Max Frequency 60MHz  40MHz  40MHz  20MHz  20MHz  20MHz
frequency, duty cycle and phase shift. A _Inout Channels 3 2 2 2 2 2
separate frequency counter is unnecessary. g;?'ﬁse‘;’zgﬂt“‘ i - . : 2 )
Interpolation is eliminated. You save time. —¢ o reagout . -
Improve accuracy. Switchable o
Solid Des XVREF/X10 Probes 3 2 . . : .
__@grl Warranty 3 year 3 year 3 year 3 year 3 year 1 year
The Series 9000 features a low- Price §1,200  §950  $1095  $865 $700 35507 B

© 1989 Beckman Industrial Corporation
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For your own reputation
and in your customers’ best interest
always insist on

b e R ‘l v”
11U

One of the easiest, fastest, and surest
ways for you to preserve the pedigree and
maintain the quality of the Zenith products
you service is with genuine Zenith replace-
ment parts.

And at no time is this more critical
than when you replace the more sophisti-
cated components like modules, tuners,
channel selectors and sub-assemblies.

Your participating Zenith parts dis-
tributor will supply you with a replace-
ment remanufactured, reconditioned and
serviced for reliability by Zenith people as

dedicated and knowledgeable as those who
made the original.

Equally important, the replacement
module or sub-assembly you receive in ex-
change from your Zenith parts distributor

Who Made

will most likely incorporate any Zenith
factory-made modifications in effect at the
time of remanufacture.

And nowhere else but in a partici-
pating Zenith parts distributor's Exchange
Program can you get assurance that a
replacement incorporates Zenith factory
up-dates!

To learn the location of the Zenith
R&R Exchange Counter in your area, write
on your company letterhead and we will
help you locate one that's nearby.

Risking an exchange for a Zenith
replacement anywhere else doesn't make
sense. Not when factory-fresh replacement
modules and sub-assemblies are so readily
available thru a Zenith parts distributor's
Exchange Program! Write now!

ENITH

The quality goes in before the name goes on®

Zenith Service, Parts & Accessories « 11000 Seymour Avenue, Franklin Park, Illinois 60131 » A Division of Zenith Electronics Corporation




