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More Functions. Smaller Budget.

Beckman Industrial Circuitmate” DMMs
put bFE, Logic, Capacitance, Frequency and
True RMS In Your Hand. For Less.

Get more, for less. It's a simple defi-
nition of value. For DMMs, value means
finding the combination of capabilities that
meets vour needs at the right price. Without
losing sight of accuracy and reliability

If you want more functions at a low price,
Beckman Industrial's Circuitmate™ Digjtal
Multimeters are the best value around.

From the pocket-sized DM20L to the
DM850. with true RMS capability and accu
racy 10 0.05% + I digit, Circuitmate DMMs
give you the functions you need.

For instance, the DM20L puts both a
Logic Probe, a transistor gain function (hFE),
and a full range of DMM functions in the
palm of your hand. For only §79.95.

Then there's the DM25L. Where else
does $99.95 buy you a Logic Probe, capaci-
tance measurement, transistor gain function
(hFE), and 24 DMM ranges including resist-
ance to 2000 megohms? Nowhere else.

When high accuracy counts, there’s the
DM800 with a 4 V2 digit display The DM800

[ |

DM20L Pocket-Size

w/Logic $79.95*

TTL Logic Probe: 20MHz
Hilo/off indications
Detects 25nS pulse
widths

hFE (NPN or PNP):

1 range (1000)

DMM: Input Impedance—
10 Megohms
DCA/ACA-5 ranges
(200uA to 2A)

0Ohms-8 ranges (200 ohms
10 2000 Megohms)

Continuity beeper

also gives you frequency counting. A full
function DMM. and more, doesnit have to
cost over §195.00. If it’s a Circuitmate
DM800.

Or. for 4 few dollars more, get true RMS
(AC coupled) to let you accurately measure
non-sinusoidil AC waveforms, and ! the
capability of the BM800, in the DM850.

Of course, there’s @ whole range of
Circuitmate DMMs and service test instru
ments, including the M78 autoranger that

DM25L

Capacitance, Logic,

hFE §99.95*

TTL Logic Probe: 20MHz
Hi/lo/off indications

Detects 25nS puise
widths

Capacitance: 5 ranges

(2nF to 20uF)
hFE (NPN or PNP):

1 range (1000)
Continuity beeper
Built-in bail
Anti-skid pads

oLy am
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DM850

True RMS

4' digits. DCV accuracy

is .05% + 3 digits

True RMS

Frequency counter to

KHz

Data Hold display

capability

Continuity beeper

Built-in bail

Anti-skid pads

Price: DM850 (True
RMS). .. .8219.95°
DM800 (Average)

.$195.00°

fits i a shirt pocket, vet gives you a full size
3% digit, %" readout. Not to mention a
complete line of accessories like test leads,
current clamps, even probes that can extend
vour DMMs range and sensitivity. All
designed to work flawlessly with vour
Beckman Industrial Circuitmate DMM.

e

See your Beckman Industrial distribu-
tor and discover more DMM performance.
For less.

“Suggested list price (SUS) with battery test leads and manual.

Indistrizl”

Beckman Industrial Corporation, Instrumentation Products Division
A Subsidiary of Emerson Electric Company

3883 Ruffin Road, San Dicga, CA 92123-1898

(619) 495-3200 ® FAX: (619) 268 0172 * T1.X: 249031

© 1987 Beckman Industrial Corporation
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8 Buyers’ Guide
If you've ever run into the
problem where you have isolated a
problem, but you just don’t know
where to look for the replacement
part, this guide will help. Whether
you’re looking for a specific
product, a service or just a
company address, the following
sections should point you in the
right direction.
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components directory
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32 Association/educational
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58 Creating resistor values
By Art H. Meyerson
Perhaps you need a resistor value
you just don’t have on hand, or
maybe you need a non-standard
value. The answer to your
problem is parallel resistances.
This simple formula will help you
find which values to use to create
the value you need.
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60 Extending DVM ohmmeter
ranges
By Art H. Meyerson
The new DVMs are low-priced
and often give you highly accurate
resistance measurements, but there
is one problem—the highest
resistance range is limited to
2MQ. However, a simple pro-
cedure can extend your DVM
range to 20MQ or beyond.
62 Troubleshooting the op-amp
By Christopher H. Fenton
In the last 20 years, the op-amp
has become a basic building block
of computers, VCRs and many
other electronic products. Read on
to find out how they work and
how best to troubleshoot them
when something goes wrong.
68 Servicing J.C. Penney
vertical problems
By Homer L. Davidson
Although the vertical-output
circuits in J.C. Penney models
may look similar, there are some
vital differences. Developing a
series of tests for a certain
symptom will help you
troubleshoot not only J.C. Penney
models, but other televisions with
similar problems as well.
78 That dreaded drift...
By Joseph J. Carr, CET
When you’re servicing radios, the
word drift may be the customer
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complaint you dread the most.
Here are some tips to ferreting out
the cause of drift problems.
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Whether you’re looking for a piece
of test equipment, a specific
component or an association that can
help you learn more about
electronics servicing, the 1988
Buyers’ Guide can direct you to the
information you need. (Concept and
design by Barbara Miles, graphic
designer.)
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THE TRULY PORTABLE

LBO-31 5
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supplied 12-Vdc battery, external
10 to 20 Vdc source or 85 to
264 Vac, without switching. Has
bright 3.5", 12-kV, PDA CRT;
alternate trigger, time base,
and sweep; 2-channel and
X-Y operation; variable
holdoff, and more. All this
from a unit small enough to
fit into an attache case!
Leader has "truly porta-
ble” 20 to 60-MHz oscillo-
scopes for ac/dc or ac
operation. Each is backed by
our 2-year warranty and factory
service on both coasts.

Call toll-free

1 800 645-5104

In NY State
516 231-6900

Ask for our full-line Catalog, an
evaluation unit, and the address of
your nearest Leader Distributor.

What's the difference be-
tween a portable scope and
the truly portable LBO-315?
A lot of weight, among
other things. At just 10 Ibs
and 10.5 x 3 x 13" with
battery, the full-function
LBO-315 can easily go
everywhere a technician
goes.

Don't waste money.
When a tech must

return to the shop or a

car, for the heavy scope left
behind, time costs money.
LBO-315, the scope techs love
to carry, saves time and delivers
more profit. it's that simple.

No so-called “portable”
even comes close.
Compact 60-MHz LBO-315
packs all the performance of a
bench scope. Operates from

For Information Circle (4) on Reply Card
For Demonstration Circle (62) on Reply Card

Leader Instruments Corporation
380 Oser Avenue, Hauppauge, New York 11788
Regional Offices:

Thg "t;fw Chicago, Dallas, Los Angeles, Boston, Atlanta
teGism In Canada call Omnitronix Ltd. 416 828-6221
comes with

complete m R
accessories, I

as shown

at left. FOR PROFESSIONALS WHO KNOW

THE DIFFERENCE




—— Editorial

Are you
looking for
something?

One of the difficult problems in a
complex world like ours is the matter
of how and where to find things. That’s
attested to by the numbers of documents
and other aids that have been created to
help people find things and information:
telephone directories, yellow pages,
maps, street listings and more. Spend
a night in the hotel and, in addition to
the directory of hotel services, you’ll
probably find a directory to what’s go-
ing on in the local area, including
shows, restaurants, churches and more.

TV Guide is a response to the viewers’
need for a directory of what will be
shown on television. Almost every
newspaper publishes its own guide for
its readers, usually on both a daily and
a weekly basis.

In fact, the need for a directory to the
directories is so strong that in many
cities you can find telephone numbers
you can call to find out what’s going on ‘
where.

Many special-interest groups have |
some kind of directory. Until a year ago, |
there was no one place where consumer l
electronics servicing technicians could
find information on products and serv-
ices available to them. The 1987 Elec-
tronic Servicing & Technology Buyers’
Guide changed that. For the first time,
there was a guide designed and pro-
duced just for people who service con-
sumer electronics products.

That guide was well-received by our
readers, who were pleased to have a
single directory of products, services
and information for them. There was
one complaint from readers about the
guide: The pages devoted to the buyers’
guide listings were subtracted from the
pages normally used to publish servic-
ing articles and Profax schematics. This |
year's buyers’ guide corrects that prob-
lem. Instead of using precious article
space for the listings, we have added the |
listings to our usual package. This issue ‘
represents a huge value to readers. In
this issue, we bring you our buyers’
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guide listings in addition to our regular
features and our usual Profax
schematics.

That’s close to 100 information-
packed pages in this month’s issue—
more pages than ES&T has published
in recent memory, and perhaps in the
history of the magazine.

Renew your subscription
now and save

Also please note that you have a
special opportunity to save money with
this issue. The costs of paper, ink,
postage, transportation and everything
that affects the cost of publishing a
magazine are going up. We have no
choice but to increase our subscription
rates from $18 for one year to $19.49
(our first increase in four years). If you
renew your subscription now, however,
you may do so at the current rate and
save yourself a little money. If that ap-
peals to you, see details on page 40, then
fill out the subscription renewal card
and send it in today.

SYMCURES and Troubleshooting
Tips needed

And on another subject, here’s an op-
portunity to help your fellow technicians
and earn some money as well. We need
SYMCURES and Troubleshooting Tips.
We pay $60 per printed page (six
separate problems and solutions) for
SYMCURES and $25 per Trouble-
shooting Tip. See page 76 in this issue
for an example of SYMCURE. If you’re
interested in submitting either a SYM-
CURE or a Troubleshooting Tip and
you'd like detailed instructions, write to:

SYMCURE/Troubleshooting
Tips Editor
Electronic Servicing & Technology
PO. Box 12901
Overland Park, KS 66212

MNike Connd Coraem
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How to rescue yourself from

a landslide of

microprocessor board failures.

Complementing traditional trouble-
shooting tools, the Fluke 9010A can
help decrease your board repair times
by 55-80%.

You've got your oscilloscopes, your logic
analyzers and your signature analyzers. But
Fiuke offers a better way to troubleshoot:
the tool you'll reach for most. It's the 9010A
Troubleshooter, a versatile board tester
that's so easy to use, you can start testing
the very first day.

The Fluke 9010A has a proven track record
in saving repair time and substantially
reducing board float. In fact, it has become
the microprocessor repair tool of choice for
over 2800 companies worldwide, including
the leading computer and electronics
manufacturers.

Test the easy way: from the micro-
processor socket.

To begin board repair, remove the micro-
processor from its socket and insert the
interface pod connector in its place. Each

element of the microprocessor kernel (the
bus, ROM, RAM and I/0) can be tested with
a few simple commands.

Fluke's patented emulation technology
offers real time testing and complete vis-
ibility throughout the circutt. This lets you
test even the tough problem areas, includ-
ing DMA, disk, video, communications and
peripheral controllers. All diagnostic mes-
sages are presented in simple-to-understand
English

Comprehensive support from Fluke.

The 9010A supports over 50 micro-
processors (including 180X, 6502, 680X,
680XX, 803X, 804X, 805X, 808X, 874X,
80X86, 9900, 280, ZBOOX 8751). And it is
backed by Fluke's complete support net-
work, which offers training courses nation-
wide on test strategy, basic operation and
even uP fundamentals.

Circle (5) on Reply Card

THE GLOBAL ALLIANCE INTEST & MEASUREMENT

PHILIPS

s PHILIPS

In addition to the 9010A, the leader in emu-
fative board test technology also offers the
9100A Digital Test System for a fully auto-
mated repair solution; plus the 90 Series, a
compact inexpensive troubleshooting solu-
tion for 6809, Z80 and 8085 Ps.

To learn how you can escape the land-
slide, get your free video brochure
“The 9010A wP Board Repair Solution. ™

Call +-800-44-FLUKE, EXT. 88 today.

John Fluke Mfg Co., Inc. P.0. Box C9090
MIS 250C, Everett, WA 98206

U.S.: 206 356 5400 CANADA: 416-890-7600
OTHER COUNTRIES: 206 356 5500

Copyright 1988 John Fluke Mig. Co., Inc
All rights reserved Ad No 01819010
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The 9010A Mlcrosystems
Troubleshooter
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No vertical sweep
RCA CTC 101
(Photofact 1945-2)

The trouble symptom on an RCA col-
or set was absence of vertical sweep. I
made a few checks to see if any voltages
in the vertical circuit were grossly out
of specification or missing altogether. [
immediately discovered that the 12V
supply measured nearly OV. I looked
further and discovered that this supply
voltage was derived from the 210V scan
supply through dropping resistor R516
(220kQ?). To make sure the problem
wasn't somewhere in that circuit, I
measured the voltage at the 210V sup-
ply side of R516. The voltage was cor-
rect, 210V. I then turned off power to

—— Troubleshooting tips

R516 because there was a short

somewhere on the 12V bus. Tracing |

through the 12V bus for the closest path
to ground, I noticed that Q502 was con-
nected directly between the 12V supply |
and ground with no intervening com-
ponents, which made it a prime suspect.
After Q502 was removed from the cir-
cuit, a quick resistance check revealed
that it had an emitter-collector short cir-

| cuit. Replacing Q502 restored normal
| vertical scan,

Voltage checks aren’t always effective

| in tracking down symptoms, but fre-

quently such checks, along with a

knowledge of the circuit operation and

| some deductive reasoning, will lead you
right to the source of the problem.

David Luckner

Corning, NY

Q502 PRE DRIVER
112,22V @507

v

Q508 RETRACE  CR501 CRS500

C507 Q505
100pF TOP DRIVER
e
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the set and measured the resistance of SWITCH DRIVER DRIVER  t te—— e - .4.("‘
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12V bus and ground. This resistance |
measured almost 0Q: a dead short. ;
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PROTECT YOUR SYSTEM AGAINST
ADVERSE VOLTAGE CONDITIONS.

||T_|IJIIIIIIIIIII
FEE

It doesn't take a storm to snock your sensitive com-
puter and upset the business that depends on it
Over ninety per cent of comrputer problems are due
to irregular power. Just the slightest surge or dip in
electricity can trnigger cost y errors. memory loss or
a complete system shutdown. And anything from an
air conditioner turning oif to a nearby appliance
starting up can make it happen
But you and your computer can
easily weather the constant
and devastating onslaugt of
voltage irregularities wich the
sure Sola solution. Our full
line of economical, UL-I sted
regulators is designed to pro-
tect computers and cther
sensitive electronic equigcment
against unwelcome AC dis-
turbances, including brown-
outs, voltage surges and dips,

Write for free literature.

COMPUTER REGULATORS FROM SOLA.

voltage transients and transverse or common mode
noise. Even the most minimal voltage vanations
are tightly controlled. And Sola offers a complete
line of regulators to fit your particular need — from
portables to hard wire to rack mount construction
Sola Regulators are maintenance-free. and installa
tion is as easy as plugging in a lamp. So why not
take a load off your mind. when
you can take the load off your
line with voltage regulators
from Sola.

SOLA

1717 Busse Rd.

Elk Growe Viltage, IL 60007
(312) 439-2800
1-(800)-243-8160
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Our 1987 Buyers’ Guide—ES&T’s first,
which ran in the March issue—was an
unqualified success. Many readers told
us that they were pleased to find a
source of information on where to find
parts, test equipment, services, servic-
ing information and all those other
things that a servicing technician needs
to know about. So we’re doing it again.
Here’s the 1988 Buyers’ Guide.

How to use the guide

This Buyers’ Guide is intended to be
a useful reference throughout the year.
It is divided into five main sections:
® Product Directory
¢ Replacement Parts/Components
Directory
¢ Services Directory
® Association/Educational Sources
Directory

The Product Directory is further sub-
divided by type of product. (The *D
designates companies that distribute, not
manufacture, a particular product.) To
find the product, service or information
source you need, just turn to the ap-
propriate section and review the listings.
You will note that some of the listings
are printed in blue. These are the com-
panies that have advertised in this issue.
For more information about any of these
companies, just turn to the page number
opposite the entry to find the ad.

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

Looking toward next year
The ES&T staff has expended every

effort to make this Buyers’ Guide ac-
curate, comprehensive and useful to
you. Because this is our second buyers’
guide, we have been able to locate many
sources of products and services that
were not listed last year. However,
because of the large number of sources
and the continuous introduction of new
companies and products, we may have
inadvertently left out some information
that’s vital to you.

If you need information, a product or
a component to fix a consumer elec-
tronics product, but you don’t see it
here, please take just a moment to bring
it to our attention. Give us as many facts
as possible so that we can find the in-
formation. If we deem it appropriate for
the majority of readers, we'll do our best
to incorporate this material into next

year’s Buyers’ Guide. (=3%

\ * Company Address Directory

#

@%&w Directoty

See Adv. Page

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

TEST EQUIPMENT

AC LEAKAGE TESTERS

Abatron Electronics*D

Accutest Instruments*D

AEMC Corp.

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

B&K-Precision Maxtec International
Corp

CG Soar Corp.

E.LL. Instruments, Inc
Electro Rent Corp.*D

The Instrument Mart, Inc.*D
Miltex Supply Corp.*D

RAG Electronics Inc.*D
Simpson Electric Co.

TIF Instruments, Inc.

Transcat*D
Verite

VIZ Test Equipment Div. of Kappa
Networks Inc.

AUTOMATED TEST
EQUIPMENT

Abatron Electronics*D
Accutest instruments*D

Arium Corp.

Arrow Electronics Inc. Catalog Sales
Div.*D

Biddle Instruments

Bitwise Designs, Inc

Cabletest Products Co.

Convex Corp.

Electro Rent Corp.*D

Elgar Corp.

Greenbrier Electronics Div. Temco
Instruments, Inc.
Hameg, Inc.

Hilevel Technology, Inc.
Hi-Techniques Inc.
Hollex Inc

Huntron Inc.

IET Labs, Inc

1Q Technologies, Inc.
W.S. Jenks & Son*D
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MarKenrich Corp.

Pacific Power Source

PanSon Electronics*D

Pioneer Research
Pioneer-Standard Electronics*D
Racal-Dana Instruments Inc.
RAG Electronics Inc.*D

Spanta, Inc.
Verite

Vu-Data Corp.

Wandel & Goltermann, Inc

BREAKOUT BOXES

Arrow Electronics Inc. Catalog Sales
*

Div
Atrix, Inc.*D
B&B Electronics Mfg., Co.

Black Box Corp.
Computer Doctors

Convex Corp

Datacom Northwest, Inc
Datatran Corp.

E.LL. Instruments, Inc.
Electro Rent Corp.*D
Electronic Parts Supply*D

Hall-ComSec, Inc
Hand Tool Industries, Inc.

1AM
International Data Sciences
I% Technologies, Inc.

W.S. Jenks & Son*D

Kobetron Inc.
L-Com Inc
Marconi Instruments

Milo Assoclates, Inc.*D

Miltex Supply Corp.*D

M-Test Equipment

Network Solutions Inc.

Nu-Data Inc

ORA Electronics

Patton Electronics Co
Pioneer-Standard Electronics*D

Scooter Products Ohm Electrics, Inc.

Company Mailing Addresses begin on page 34



See Adv. Page

Sintec Co.*D

Specialtzed Products Co.*D

Support Systems International Cables
& Accessories Div.

Techni-Toa! Inc.*D 64

Telecommunications Techniques Corp.

G.C. Thorsen Co.

Tool Kit Specialists, Inc.

Transcat*

Tucker Electronics Co.*D

United States Instrument
Rentals*D

Wandel & Goltermann, Inc.

35

CONTINUITY TESTERS

Accutest Instruments*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Biddle Instruments

B&K -Precision Maxtec International
Corp.

Cabletest Products Co.

CG Soar Corp.

Consolidated Electronics,
Inc.*D

Contact East, Inc.*D

C&S Sales*D

CSTS Inc.

Desco Industries

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D

EMCO Electronics

Extech Instruments Corp.

Fordham Radio Supply Co.*D

GenRad, Inc.

Hand Tool Industries, Inc.

HMC-Hub Material Co.*D

Hollex Inc.

The Instrument Mart, Inc.*D

JOR Mig es*D

W.S. Jenks & Son*D

Jensen Inc.*(

Joseph Electronics*D

Wayne Kerr Inc.

‘lein Tools, Inc.

L-Com Inc.

Milo Assoclates, Inc.*D

Miltex Supply Corp.*D

MiniTool In¢

Nu-Data Inc.

0.K. Industries Inc

Oldaker Mfg. Corp.

Omnitron Electronics*D

Protector-Recorder Belt*D

RAG Electronics Inc.*D

The Rex Co.*D

RN Electronics Inc.*D

Sintec Co.*D

Spanta, Inc.

Specialized Products Co.*D

Synchronicity Research Co.

Techni-Tool Inc.*D

Telephone Extension Corp.

G.C. Thorsen Co.

TIF Instruments, Inc.

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Transcat*D

The Triangle Tool Group, Inc.

Tucker Electronics Co.*D

Vaco Products Div.

Verlte

Yokogawa Corp. of America

82
61

88

39

85

1BC

87
81

56
11

90

88

64

CRT TESTERS/RESTORERS

Accutest Instruments*D
B&K-Precision Maxtec International
Corp
Bursma Electronic Distributing*D
Consohdated Electronics
Inc.*D
Dandy Mfg. Co.
Electro Rent Corp.*D
Electronic Parts Supply*D

82

Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D 39
HMC-Hub Material Co.*D 85

The Instrument Mart, Inc.*D
International Data Sciences

Company Mailing Addresses begin

See Adv. Page
W.S. Jenks & Son*D

Joseph Electronics*D 81

MCM Electronics*D 54

NAP Consumer Electronics Corp.

Nu-Data Inc.

Omnitron Electronics*D

PanSon Electronics®*D

Projector-Recorder Belt*D 90

RNJ Electronics Inc.*D 88

Sencore, Inc 73,75,
77,79

CURVE TRACERS

Accutest Instruments*D
Advanced Test Equipment Rentals*D
B&K-Preclsion Maxtec International
Corp.
Bursma Electronic Distributing®D
Consolidated Electronics
inc.*D
EDS, Inc.
Electro Rent Corp.*D
Electrenics Warehouse Corp.*D
Huntron Inc.
The Instrument Mart, Inc.*D
Joseph Electronics*D
Leader Instruments Corp 3
Leasametric IRD*D
Miltex Supply Corp.*D
NAP Consumer Electronics Corp.
Non-Linear Systems
Omnitron Electronics*D
PanSon Electronics*D
Polaris Div. of UXL Corp.
Projector-Recorder Belt*D
RAG Electronics Inc.*D
RNJ Electronics Inc.*D
Synchronicity Research Co.
Tucker Electronics Co.*D

82

88

90
88

DATA COMMUNICATION
ANALYZERS/MONITORS/
TESTERS

Abatron Electronics*D

Accutest Instruments®*D

Atrix, Inc.*D

Beckman Industrial Corp

Computer Doctors

Contact East, Inc.*D

Convex Corp.

Datacom Northwest, Inc.

Datatran Corp.

Digitech Industries Inc.

Electro Rent Corp.*D

Frederick Engineering, Inc.

Genstar Rental Electronics Inc.*D

Global Specialties Mall Order Div.*D

Gould Inc. Test & Measurement
Group

Greenbrier Electronics Div. Temco
Instruments, Inc.

HMC-Hub Material Co.*D

Jensen Tools Inc.*D

Joseph Electronics*D

Kobetron Inc.

Leasametric IRD*D

Marconi Instruments

Micromax Corp.

Nu-Data Inc.

Projector-Recorder Belt*D

RAG Electror.ics Inc.*D

Specialized Products Co.*D

Techni-Tool Inc.*D

Tekelec »

Tektronix Communications Network
Analyzers Div.

Telecommunications Techniques Corp.

Transcat*D

Tucker Electronics Co.*D

United States Instrument
Rentals*D

Wandel & Goltermann, Inc.

IFC
67

85
81

90

64

35

DISC DRIVE
ANALYZERS/TESTERS

Advanced Test Equipment Rentals*D
Applied Data Communications
Applied Memory Technology

AVA Instrumentation, Inc.

Brian Instruments, Inc.

Computer Doctors

on page 34

See Adv. Page

Contact East, Inc.*D 67
Data Tech Reliance, inc.

E.L. Instruments, Inc.
GenRad. Inc.

HMC-Hub Material Co.*D
Huntron Inc.

Jensen Tools Inc.*D

Kobetron Inc.

PanSon Electronics*D

Pioneer Research

RAG Electronics Inc.*D
Specialized Products Co.*D
D.S. Walker & Associates, Inc.

DISTORTION ANALYZERS

Accutest Instruments®*D
Advanced Test Equipment Rentals®*D
Allied Electronics, A Subsidiary of
Hall-Mark Electronics®*D
Bursma Electronic Distributing®D
Consolidated Electronics
Inc.*D
E.LL. Instruments, Inc.
Electro Rent Corp.*D
Electronics Warehouse Corp.*D
Genstar Rental Electronics Inc.*D
Hameg, Inc.
Hewlett-Packard Co.
The Instrument Mart, Inc.*D
W.S. Jenks & Son*D
Joseph Electronics*D
Leader Instruments Corp 3
Leasametric IRD*D
NAP Consumer Electronics Corp.
Tucker Electronics Co.*D
United States Instrument

85
87

67

82

88

Rentals*D 35
Wandel & Goltermann, Inc.
Zenith Electronics Corp BC

FREQUENCY COUNTERS

Accutest Instruments®*D

Advanced Test Equipment Rentals*D

Allled Electronics, A Subsidiary of
Hail-Mark Electronics*D

Arrow Electronics inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Ballantine Labs, Inc.

Beckman tndustrial Corp

B&K-Precision Maxtec International
Corp.

Bursma Electronic Distributing*D

CG Soar Corp.

Consolidated Electronics,
Inc.*D

Contact East, Inc.*D

C4&S Sales*D

Daetron

Datel, Inc.

Davle Tech inc.

Echosphere Corp.

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D

Elenco Electronics. Inc.

John Fluke Mfg. Co. Inc.

Fordham Radio Supply Co.*D

Genstar Rental Electronics Inc.*D

Hameg, Inc.

Hand Tool Industries, Inc.

Heath Co.

Hewlett-Packard Co.

HMC-Hub Material Co.*D

IET Labs, Inc.

The Instrument Mart, Inc.*D

interplex Electronics/Global Specialties

Iwatsu Instruments Inc.

W.S. Jenks & Son*D

IFC

88

5319
39

80
85

Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Kenwood U.S.A. Corp. 65

Kikusui International Corp.

Leader Instrumens Corp 3
Leasametric IRD*D

Marconi Instruments

MCM Electronics*D

Mercer Electronics

Milo Associates, Inc.*D

Miltex Supply Corp.*D

Mouser Electronics*D

NAP Consumer Electronics Corp.
O.K. Industries Inc

Omnitron Electronics*D

54

11

March 1988

See Adv. Page

PanSon Electronics*D
Philips Test & Measuring Instruments
Pioneer-Standard Electronics*D
Projector-Recorder Belt*D 90
Racal-Dana Instruments Inc.
RAG Electronics Inc.*D
Ramsey Electronics Inc.
RNJ Electronics Inc.*D
Rochester Instruments Systems
Sencore, Inc 73,75,
77,79
Simpson Electric Co.
Sintec Co.*D
Specialized Products Co.*D
Sutton Designs, Inc. Computer
Security Div.
Tektronix, Inc.
16a-16b,17
Tool-Tronics, Inc.*D
Transcat*D
Tucker Electronics Co.*D
United States Instrument
Rentals®*D
VIZ Test Equipment Div. of Kappa
Networks Inc.
WestCon
Zenith Electronics Corp.

88

13,15,

35

BC

FUNCTION GENERATORS

Accutest Instruments*D

Advanced Test Equipment Rentals*D

Allled Electronics, A Subsldlary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Ballantine Labs, Inc.

Beckman Industrial Corp. IFC
B&K-Precision Maxtec International
Corp.
Bursma Electronic Distributing*D
Consolidated Electronics
Inc.*D 82
Contact East, Inc.*D 67
C&S Sales*D 61
Daetron 87
Davle Tech Inc.
E.LL. Instruments, Inc.
Electro Rent Corp.*D
Electronics Warehouse Corp.*D 88
Elenco Electronics, Inc.
John Fluke Mfg. Co. Inc 519
Fordham Radio Supply Co.*D 39

Genstar Rental Electronics inc.*D
Global Specialties Mail Order Div.*D

Hameg, Inc.

Heath Co 80
Hewlett-Packard Co.

Hi-Techniques Inc.

HMC-Hub Material Co.*D 85

The Instrument Mart, Inc.*D

Interplex Electronics/Global Speclalties

Iwatsu Instruments Inc.

W.S. Jenks & Sor*D

Joseph Electronics*D

Kikusui International Corp.

Leader Instruments Corp. 3

Leasametric IRD*D

MCM Electronics*D

Mercer Electronics

Milo Associates, Inc.*D

Mouser Electronics*D

NAP Consumer Electronics Corp.

O.K. Industries Inc

Omnitron Electronics*D

PanSon Electronics*D

Philips Test & Measurin

Projector-Recorder Belt*

Pulse Instruments

Racal-Dana Instruments Inc.

RAG Electronics Inc.*D

Rapid Systems

RNJ Electronics Inc.*D

Rochester Instruments Systems

Rohde & Schwarz-Polarad, Inc.

Simpson Electric Co.

Sintec Co.*D

Spanta, Inc.

Specialized Products Co.*D

Techni-Too! Inc.*D

Transcat*D

Tucker Electronics Co.*D

United States Instrument
Rentals*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

81

54

11

Instruments
J

88

64

35
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PRODUCT DIRECTORY

See Adv. Page

Wandei & Goltermann, Inc.
Wavetek Corp.

GAUGES: HEAD
PROTRUSION/SPRING
TENSION/STYLUS

FORCE/OTHER
Atrix, Inc.*D
Contact East, Inc.*D 67
HMC-Hub Material Co.*D 85
Jensen Tools Inc.*D 87
Jonard Industries
Joseph Electronics*D 81
NAP Consumer Electronics Corp.
Tentel Corp. 86

Tool-Tronics, Inc.*D

GENERATORS, AUDIO

Abatron Electronics*D
Accutest Instruments*D
Advanced Test Equipment Rentals*D
Allled Electronics, A Subsidiary of
Hall-Mark Electronics*D
B&K-Precision Maxtec International
Corp.
Bursma Electronic Distributing*D
Consolidated Electronics
Inc.*D
Electro Rent Corp.*D
Electronics Warehouse Corp.*D
EMCO Electronics
John Fluke Mfg. Co. Inc
Genstar Rental Electronics Inc.*D
Hameg, Inc.
The Instrument Mart, Inc.*D
W.S. Jenks & Son*D
Joseph Electronics*D 81
Leader Instruments Corp. <)
Leasametric IRD*D
MCM Electronics*D 54
Milo Associates, Inc.*D
NAP Consumer Electronics Corp.
Omnitron Electronics*D
PanSon Electronics*D
Philips Test & Measuring Instruments

82
88
5,19

Projector-Recorder Belt*D 90
RAG Electronics Inc.*D
RNJ Electronics Inc.*D 88
Rohde & Schwarz-Polarad, Inc.

73,75

Sencore, Inc
77.7

Dick Smith Electronics*D

Tucker Electronics Co.*D

United States Instrument
Rentals*D 35

Video Midwest & AVC Divs. of Vaughn
Communications*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

Wandel & Goltermann, Inc.

Wavetek Corp.

GENERATORS, SIGNAL

Accutest Instruments*D

Advanced Test Equipment Rentals*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

B&K -Precision Maxtec International
Corp.

Bursma Electronic Distributing*D

Consolidated Electronics

Inc.*D 82
Contact East, Inc.*D 67
Delta Electronics, Inc.

Digitech Industries Inc.

Echosphere Corp.

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D 88
EMCO Electronics

John Fluke Mfg. Co. Inc 5,19
Fordham Radio Supply Co.*D 39

GenRad, Inc.

Genstar Rental Electronics Inc.*D
Global Specialties Mail Order Div.*D
Hameg, Inc.

Hewlett-Packard Co.

The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Joseph Electronics*D 81
Kenwood U.S.A. Corp. 65
Leader Instruments Corp. &)

Leasametric IRD*D

See Adv. Page

Marconi Instruments

MarKenrich Corp.

MCM Electronics*D .

Milo Associates, Inc.*D

NAP Consumer Electronics Corp.
NCM Electronics

Omnitron Electronics*D

PanSon Electronics*D

Philips Test & Measuring Instruments
Power Science Industries

54

Projector-Recorder Belt*D 90
Racal-Dana Instruments Inc.

RAG Electronics Inc.*D

RNJ Electronics Inc.*D 88

Rochester Instruments Systems

Rohde & Schwarz-Polarad, Inc.

Simpson Electric Co.

Sintec Co.*D

Dick Smith Electronics*D

Telephone Extension Corp.

Tucker Electronics Co.*D

United States Instrument
Rentals*D . 35

Video Midwest & AVC Divs. of Vaughn
Communications*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

Wandel & Goltermann, Inc.

Wavetek Corp.

Zenith Electronics Corp. BC

GENERATORS, VIDEO

Accutest Instruments*D

Advanced Test Equipment Rentals*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

B&K-Precision Maxtec International
Corp.

Bursma Electronic Distributing*D

C&S Sales*D 61
Electro Rent Corp.*D

Electronics Warehouse Corp.*D 88
The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Joseph Electronics*D 81

Leader Instruments Corp. <)
Leasametric IRD*D

MCM Electronics*D .
NAP Consumer Electronics Corp.
NCM Electronics

Network Technologies, Inc.
Omnitron Electronics*D

PanSon Electronics*D

Philips Test & Measuring Instruments
Projector-Recorder Belt*D 90
RAG Electronics Inc.*D

54

RNJ Electronics Inc.*D . 88
Satellite Test Equipment
Sencore, Inc. 73,75,
77,79
United States Instrument
Rentals*D 35

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

HvV PROBES

Abatron Electronics*D

Accutest Instruments*D

Advanced Test Equipment Rentals*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

B&K-Precision Maxtec International
Corp.

Bursma Electronic Distributing*D

Consolidated Electronics

BC

Inc.*D . 82
E.LL. Instruments, Inc.
Electro Rent Corp.*D
Electronics Warehouse Corp.*D 88
EMCO Electronics
John Fluke Mfg. Co. inc. 5,19
Hameg, Inc.
HMC-Hub Material Co.*D 85
The Instrument Mart, Inc.*D
W.S. Jenks & Son*D
Jensen Tools Inc.*D 87

Joseph Electronics*D 81

Keithley Instruments, Inc. Instruments
Div.

Leader Instruments Corp. 3

Leasametric IRD*D
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M.A.T. Electronics*D
MCM Electronics®*D
Milo Associates, Inc.*D
NAP Consumer Electronics Corp.
Omnitron Electronics*D
PanSon Electronics*D
Plastic Capacitors Inc.
Polaris Div. of UXL Corp.
Projector-Recorder Beit*D
RAG Electronics Inc.*D
RNJ Electronics Inc.*D
Sencore, Inc.

77,79
Simpson Electric Co.
Tool-Tronics, Inc.*D
Transcat*D
Zenith Electronics Corp

38
54

90

88
73,75,

BC

LOGIC ANALYZERS:
SIGNATURE/STATE

Abatron Electronics*D

Accutest Instruments*D

Advanced Test Equipment Rentals*D
Arium Corp.

Atrix, Inc.*D

BBC-Metrawatt/Goerz

Becktron

BitwWise Designs, Inc

Bursma Electronic Distributing*D

CG Soar Corp.

C&S Sales*D 61
E.lL. Instruments, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D 88
John Fluke Mfg. Co. Inc. 5,19
Fordham Radio Supply Co.*D .39

Genstar Rental Electronics Inc.*D

Global Specialties Mail Order Div.*D

Gould Inc. Test & Measurement
Group

Greenbrier Electronics Div. Temco
Instruments, Inc.

Heath Co. . 80
Hewlett-Packard Co.

Hilevel Technology, Inc.

HMC-Hub Material Co.*D 85

Interplex Electronics/Giobal Specialties
W.S. Jenks & Son*D
Joseph Electronics*D
Kobetron Inc.
Leasametric IRD*D
Micromax Corp.
NAP Consumer Electronics Corp.
OmniLogic, Inc.
Omnitron Electronics*D
Orion Instruments
Philips Test & Measuring Instruments
PrimeLine A Div. of Soltec Corp.
Projector-Recorder Belt*D 90
Pulse Instruments
Racal-Dana Instruments Inc.
RAG Electronics Inc.*D
Rapid Systems
RNJ Electronics Inc.*D
Simpson Electric Co.
Sintec Co.*D
Techni-Tool In¢c.*D
Tektronix, Inc.
16a-16b,17

Transcat*D
Tucker Electronics Co.*D
United States Instrument

Rentals*D
Valley Data Sciences
Ziltek Corp.

LOGIC PROBES

Accutest Instruments*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

American Reliance Inc. 2

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

81

88

64
13515,

35

Beckman Industrial Corp. IFC
B&K-Precision Maxtec International
Corp.
Bursma Electronic Distributing*D
Consolidated Electronics
Inc.*D 82
Contact East, Inc.*D 67
C&S Sales*D 61
Davle Tech Inc.
Digi-Key Corp.*D 82

E.LL. Instruments, Inc.

See Adv. Page
Electro Rent Corp.*D

Electronics Warehouse Corp.*D 88
Elenco Electronics, Inc.

John Fluke Mfg. Co. Inc. 5.19
Fordham Radio Supply Co.*D ....... 39

Genstar Rental Electronics Inc.*D
Global Speciaities Mait Order Div.*D
Hand Tool Industries, Inc.
Hewlett-Packard Co.

HMC-Hub Material Co.*D

The Instrument Mart, Inc.*D
Interplex Electronics/Global Specialties
W.S. Jenks & Son*D

85

Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Kenwood U.S.A. Corp 65
Kobetron Inc.

Leasametric IRD*D

Lil* Bitty Tester, Inc.

MCM Electronics®*D 54

Mercer Electronics

Milo Associates, Inc.*D

Miltex Supply Corp.*D

Mouser Electronics*D

NAP Consumer Electronics Corp.
0.K. Industries Inc. y 11
Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Philips ECG

Philips Test & Measuring Instruments
Pioneer-Standard Electronics*D
Probe Master Inc.

RAG Electronics Inc.*D

RNJ Electronics Inc.*D

Simpson Electric Co.

Sintec Co.*D

Spanta, Inc.

Specialized Products Co.*D
Techni-Tool Inc.*D

Tool Kit Specialists, inc.
Tool-Tronics, Inc.*D
Transcat*D

Tucker Electronics Co.*D

Vaco Products Div.

Zenith Electronics Corp.

88

64

BC

LOGIC PULSERS

Accutest Instruments*D
American Reliance Inc.
Beckman Industrial Corp
B&K-Precision Maxtec International
Corp.
Bursma Electronic Distributing*D
Consolidated Electronics,
Inc.*D
Contact East, Inc.*D
C&S Sales*D
Davie Tech Inc.
Digi-Key Corp.*D 82
Electronics Warehouse Corp.*D 88
Elenco Electronics, Inc.
Genstar Rental Electronics Inc.*D
Global Specialties Mail Order Div.*D
Hewlett-Packard Co
HMC-Hub Material Co.*D
The Instrument Mart, Inc.*D
Interplex Electronics/Global Specialties
W.S. Jenks & Son*D

23
IFC

82
67
61

85

Jensen Tools inc.*D 87
Joseph Electronics*D 81
Kobetron Inc.

Leasametric IRD*D

MCM Electronics*D 54

Mercer Electronics

NAP Consumer Electronics Corp.

0.K. Industries Inc. 11
Omnitron Electronics*D
PanSon Electronics*D
Philips ECG

RAG Electronics Inc.*D
RNJ Electronics inc.*D
Simpson Electric Co.
Sintec Co.*D

Spanta, Inc.
Techni-Tool Inc.*D
Transcat*D

88

64

MAGNETRON TESTERS

Joseph Electronics*D
PanSon Electronics*D
Tucker Electronics Co.*D

81

Company Mailing Addresses begin on page 34



NEW TEMPERATURE SENSING SMD REWORK
STATION O.K. Industries Inc. introduces a new closed
loop thermocouple controlled rework station capable of
removing and replacing Iarge leadea ana unjeaden suriace
mount devices. Desigmated the ED-500, the unique tem
perature contral protects both board and companent dur-
Ing the entire rework evele. The enmponent is ¥urther pro-
tected hy a stream of cool air during the reflow process
The EDN-500 utilizes vacuum pickup for gentle companent
handling and localized hot gas heating to avoid thermal
stress to adjacent areas. Maximum contral is afforded hy
closed loop heat sensing, a timer function and board pre-
heater. The heating head is easily movahle in all direc.
tions, priving the operator unprecedented flexibility during
rewark. An optic SLEreo. MICTISCope INCreases pl:l('(‘-
ment accuracy and allows for close inspection of the
rework

Prices start as low as $6495.00

Contact: O.K. [ndustries Inc. 1-800-523-9667 (outside of
N.Y.8) or (914) 369-6800

Circle (7) on Reply Card

O.K. INDUSTRIES SA-3 SOLDERING STATION The
O.K. Industries S8A-8 is a tempurature contrlled soider-
ing station. This unit boasts a variable temperature con
trol ranging from 210°-930°F, making the SA-3 a man
datory ool for all applications requiring  maximum
temperature flexibility and accuracy

In addition, 3 wattage irons (30, 4B. 60) are available to
caver most every soldering apphication. Each iron comes
[ ~ku ped with wrounded tips. making the SA-3 MOS and
CMOS safe. Repair of this unit is made simple with the
modular PCB desym. Delivery is Ex-stock. List Price is
£105.00

For more information. contact: O.K. Industries Inc.. 4 Ex-
ecutive Plaza, Yonkers, NY 10701, 1-800.523-0667 (In
N.Y.S. call (914) 969-6800).

Circle (64) on Reply Card

——

O.K. INDUSTRIES ADDS SOLDER/DESOLDER
STATION TO CURRENT DESOLDER LINE UP OK.
Industries has introduced a new completely self-contain
solder and desolder system. The SA-1200 is designed for
multilayer board rework and repair. Its desolder hand-

iece has a powerful 65 watt heating element for extreme-
ly rapid heat recavery. The desolder handpiece has a high
heat capacity. non-threaded tip which provides sufficient
heat for boards with high thernal masses. The SA-1200
has a 24 volt, 48 watt variahle temperature solder iron
The SA-1200 has a self-contained pump with quick rise
vacuum, 521 inches/Hyr), variable temperature control of
660°-880°F (desolder and solder), safe 24 volt handpieces.
zern voltage heater switching. Additionally. the desolder
handpiece. with its ergonomic pistol-grip design has hot
air blow control for heat thinﬁ tubing. The unit comes
complete with tip cleaning spongre and tray, iron holder,
non-burn Silicone rubher cord, separate lighted on/of!

»wer indicator and a full range of tip sizes.

he SA-1200 is available from stock and list price is
$4965.00.
For more information and the name of your local stocking
distributor, contact: O.K. Industries Inc., 4 Executive
Plaza. Yonkers, NY 10701. (914) 969-6800

Circle (65) on Reply Card

Advertisement

SMT-W2 SMD REMOVAL SYSTEM O.K. Industries in
troduces the SMT-W2, a hand-operated SMD removal
tool.  Featuring a  variable temperature  controller,
tweezer-action handpiece, handpiece stand, and a wide
variety of optional tips, the system affords an effective
low-cost solution for SMD removal

The SMT-W2 tips have a high thermal capacity to support
removal of the most demanding components. Dual 80W

exceptional
variable temperature controller enables the user to vary
temperature over a range of 330°-740°F

A full range of tips are available including 5mm tips for
resistors or cn)\mcitmnrx. mini-flats for SOIC's and right

temperature  stahility. Additionaily, the

anyle tips for PLCC's to 84 pins
Delivery is Ex-stock. List price is $425.00.
For more information contact: O.K. Industries Inc., 4 Ex

ceramic heating elements provide rapid heat recovery and ecutive Plaza, Yonkers, NY 10701, 1.800-523.0667 (In

N.Y.S. eall (914) 969-6800).
Circle (66) on Reply Card

Would you rather

fight or switch?

‘b
o e

O.K. Industries’ full range of PC Board service
tools eliminates costly board damage and
wasted time by providing the right tool for the
job. From IC insertion and exfraction tools that
help youremove orreplace IC's quickly and
safely to PC board fixtures that make repair or
assembly easy. For everything you need to do L
the job right the first time call O.K. today.

800 523-0667

IN NEW YORK STATE DIAL (914) 969-6800

e

Clrcle (67) on Reply Card

(CH—

4 Execuhve PIoza. Yonkers. New York 10701 USA
Telex 12509 OK NYK Telex 232395 OK NY UR
Phone (M4) 969-4800
Fax (?14) 969-6650
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METERS, CAPACITANCE/
INDUCTANCE

Accutest Instruments*D

Advanced Test Equipment Rentals*D

AEMC Corp.

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

American Reliance Inc¢ 23

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Beckman Industrial Corp. IFC
B&K-Precision Maxtec International
Corp.
Bursma Electronic Distributing*D
CG Soar Corp.
Consolidated Electronics
Inc.*D 82
Contact East, Inc.”D 67
Creative Electronics
C&S Sales*D 61
Daetron 87
EDS, Inc.

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronic Parts Supply*D

Electrorucs Warehouse Corp.*D 88
Elenco Electronics, Inc.

EMCO Electronics

Extech instruments Corp.

Fordham Radio Supply Co.*D 39
Global Specialties Mail Order Div.*D
Hameg, Inc.

Hand Tool Industries, Inc.
Hewlett-Packard Co.

HMC-Hub Material Co.”D 85
IET Labs, Inc.

The Instrument Mart, Inc.*D
ltera/Betmoor

JOR Microdevices*D IBC
W.S. Jenks & Son*D

Jensen Tools Inc.*( 87
Joseph Electronics®*D 81

Keithley Instruments, Inc. instruments
Div.

Wayne Kerr Inc.

Leader Instruments Corp

Leasametric IRD*D

MCM Electronics*D 54

Milo Associates, In¢.*D

Mouser Electronics*D

NAP Consumer Electronics Corp.

Omnitron Electronics*D

PanSon Electronics*D

Philips ECG

Pioneer-Standard Electronics*D

Quality Packaging Supply Corp.*D

RAG Electronics Inc.*D

RNJ Electronics Inc.*D 88

Sencore, Inc 73,75,

77.79

Shogyo

Simpson Electric Co.

Sintec Co.*D

Dick Smith Electronics*D

Spanta, Inc.

Specialized Products Co.*D

A W. Sperry Instruments, In¢ 33

Synchronicity Research Co.

Tool-Tronics, In¢.*D

Transcat*D

Tucker Electronics Co.*D

METERS, CLAMP ON

Accutest Instruments*D

Advanced Test Equipment Rentals*D

AEMC Corp.

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

American Reliance Inc 23

Amprobe Instrument 21

Arrow Electronics Inc. Catalog Sales
Div.*D

Ballantine Labs, Inc.

Beckman Industrial Corp

Biddle Instruments

B&K-Precision Maxtec International
Corp.

Bursma Electronic Distributing*D

CG Soar Corp.

Consolidated Electronics
Inc.*D 82

Contact East, Inc.*D 67

C&S Sates*D 61

E.lLL. Instruments, Inc.

Electro Rent Corp.*D

IFC

See Adv. Page

Electronics Warehouse Corp.*D 88
Elenco Electronics, Inc.

EMCO Electronics

Esterline Angus Instrument Corp.
Extech Instruments Corp.

HMC-Hub Material Co.*D 85
The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Leader Instruments Corp 3
Leasametric IRD*D

MCM Electronics*D 54

Milo Associates, In¢.*D

Omnitron Electronics®D

PanSon Electronics*D

Philips ECG

Pioneer-Standard Electronics*D

RAG Electronics Inc.*D

RNJ Electronics Inc.*D 88
Shogyo

Simpson Electric Co.

Sintec Co.*D

Spanta, Inc.

Specialized Products Co.*D

A.W. Sperry Instruments, Inc 33
TIF Instruments, Inc.

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Transcat*D

Triplett Corp.

Tucker Electronics Co.*D

Yokogawa Corp. of America

METERS, FIELD STRENGTH

Accutest Instruments*D

Advanced Test Equipment Rentals*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics®*D

BBC-Metrawatt/Goerz

Chapman Corp.

Echosphere Corp.

Electro-Metrics

Electro Rent Corp.*D

Electro-Tech Systems, Inc.

Electronics Warehouse Corp.*D 88

The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Joseph Electronics*D 81
Leader Instruments Corp 3
Leasametric IRD*D

MCM Electronics*D 54

NAP Consumer Electronics Corp.
Omnitron Electronics®*D

PanSon Electronics*D
Pioneer-Standard Electronics*D
RAG Electronics Inc.*D

RNJ Electronics In¢.*D 88

Rohde & Schwarz-Polarad, Inc.

Sencore, Inc 73.75

77.79

Shogyo

The Simco Co., Inc.

Spanta, Inc.

Sutton Designs, Inc. Computer
Security Div.

Techm-T1 Inc.*D 64

Tucker Electronics Co.*D
United States Instrument
Rentals®*D ..., 35
Video Midwest & AVC Divs. of Vaughn
Communications*D
Zenith Electronics Corp 8C

METERS, SIGNAL LEVEL

Accutest Instruments*D

Advanced Test Equipment Rentais*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

American Reliance Inc 23

Bursma Electronic Distributing*D

Deluxe Electronics

Echosphere Corp.

E.LL. Instruments, Inc.

Electro-Metrics

Electro Rent Corp.*D

Electronics Warehouse Corp.*D 88

Genstar Rental Electronics Inc.*D

Hewlett-Packard Co.

The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Joseph Electronics*D 81
Leasametric IRD*D
MCM Electronics® 54

Milo Associates, In¢.*D
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NAP Consumer Electronics Corp.
Omnitron Electronics®*D

PanSon Electronics®D

Philips Test & Measuring Instruments
Pioneer-Standard Electronics*D
Racal-Dana Instruments Inc.

RAG Electronics Inc.*D

RNJ Electronics Inc.*D 88
Sencore, Inc 73,75
77,
Shogyo
Sutton Designs, Inc. Computer
Security Div.

Tucker Electronics Co.*D

United States Instrument
Rentals*D 35

Video Midwest & AVC Divs. of Vaughn
Communications*D

Wandel & Goltermann, inc.

WestCon

Zenith Electronics Corp BC

METERS, SOUND LEVEL

Abatron Electronics*D
Accutest Instruments®*D
AEMC Corp.
Allied Electronics, A Subsidiary of
Hall-Mark Electronics®*D
Consolidated Electronics
Inc.*D 82
E.LL. Instruments, Inc.
Electro Rent Corp.*D
GenRad, Inc.
The Instrument Mart, Inc.*D
W.S. Jenks & Son*D
Joseph Electronics*D 81
Kenwood U.S.A. Corp 65
Leasametric IRD*D
NAP Consumer Electronics Corp.
PanSon Electronics*D
Pioneer-Standard Electronics®*D
Projector.Recordar Belt*D 90
RAG Electronics Inc.*D
§ 're T 1'2, . 88
Rohde & Schwarz-Polarad, Inc.
Shogyo
Simpson Electric Co.
Transcat*D
Tucker Electronics Co.*D
United States Instrument
Rentals*D 35
VIZ Test Equipment Div. of Kappa
Networks Inc.
Wandel & Goltermann, Inc.
Yokogawa Corp. of America

METERS, VOLTMETERS, AC

Abatron Electronics®D

Accutest Instruments®*D

Advanced Test Equipment Rentals*D

AEMC Corp.

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Amprobe Instrument 21

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Ballantine Labs, Inc.

BBC-Metrawatt/Goerz

Biddle Instruments

B&K-Precision Maxtec International
Corp.

Bursma Electronic Distributing®*D

CG Soar Corp.

Chapman Corp.

Consolidated Electronics

In¢.*D 82
Contact East, Inc.*D 67
C4&S Sales*D 61

Echosphere Corp.

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electro-Tech Systems, Inc.

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 88
EMCO Electronics

Esterline Angus instrument Corp.
Extech Instruments Corp.

John Fluke Mfg. Co. Inc 5,19
Fordham Radio Supply Co.*D 39
Genstar Rental Electronics Inc.*D
Global Speciaities Mail Order Div.*D
Hameg, Inc.

Hand Tool Industries. Inc.
Hewlett-Packard Co.

See Adv. Page

HMC-Hub Material Co.*D 85

IET Labs, Inc.

The Instrument Mart, Inc.*D

Itera/Belmoor

JDR Microdevices*D

W.S. Jenks & Son*D

Jensen Tools In¢.*D 87

Joseph Electronics*D 81

J&W Electronics Inc.

Keithley Instruments, Inc. Instruments
Div.

Kenwood U.S A. Corp 65
Kikusui International Corp.

Leadet inst ents Corp

Leasametric IRD*D

MCM Electronics®*D 54

Milo Associates, Inc.*D

NAP Consumer Electronics Corp.
Non-Linear Systems

Omnitron Electronics*D

PanSon Electronics*D

Philips ECG

Philips Test & Measuring Instruments
Pioneer-Standard Electronics*D
Progector-Recorder Be
Racal-Dana Instruments Inc.
RAG Electronics Inc.*D

Ramsey Electronics Inc.

The Rex Co.*D

90

\J Electronics Inc.*

~
w
~
w g

Sencore, Inc
77,79

Shogyo
Simpson Electric Co.
Sintec Co.*D
Dick Smith Electronics®D
Spanta, Inc.
Specialized Products Co.*D
Speco Div.
AW Sperry Instruments, In¢ 33
TIF Instruments, Inc.
Tool Kit Specialists, Inc.
Tool-Tronics, Inc.*D
Transcat*D
Triplett Corp.
Tucker Electronics Co.*D
United States Instrument

Rentals*D 35
VIZ Test Equipment Div. of Kappa

Networks Inc.
Wandel & Goltermann, Inc.
Wavetek Corp.
WestCon
Yokogawa Corp. of America
Zenith Electronics Corp BC

METERS, WOW AND FLUTTER

Accutest instruments*D
Advanced Test Equipment Rentals*D
B&K-Precision Maxtec International
Corp.

lidat nic

*D 82
E.LL. Instruments, Inc.
Electro Rent Corp.*D
Electronics Warehouse Corp.*D 88
The Instrument Mart, inc.*
W.S. Jenks & Son*D
Joseph Electronics*D 81
Kenwood U.S.A. Corp. 65
Kikusul International Corp.
Leader Instruments Corp
Leasametric IRD*D
MCM Electronics*D 54
NAP Consumer Electronics Corp.
Omnitron Electronics*D
PanSon Electronics*D
Pioneer-Standard Electronics*D

Projector -Recorder Belt*D 90
RAG Electronics Inc.*D

RNJ Eleciromcs Inc.*D 88
Shogyo

Tucker Electronics Co.*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

Wandel & Goltermann, Inc.

Zenith Electronics Corp

MICROPROCESSOR
REPAIR/TEST EQUIPMENT

Accutest Instruments*D

American Reliance Inc 23
Bitwise Designs, Inc

Computer Doctors

Computer Service Technology, Inc.

Company Mailing Addresses begin on page 34
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Datatran Corp.
Electro Ren! Corp.*D

Gould Inc. Test & Measurement
Group

Greenbrier Electronics Div. Temco
Instruments, Inc.

Hilevel Technology, Inc.

W.S. Jenks & Son*D

Kobetron Inc.

Leasametric IRD*D
Omnitron Electronics*D
Orion Instruments

PanSon Electronics*D
Pioneer-Standard Electronics*D
RAG Electronics Inc.*D
Spanta, Inc.

Specialized Products Co.*D
Vu-Data Corp.

W

MICROWAVE LEAKAGE
TESTERS

Accutest Instruments*D

E.LL. Instruments, inc.
Hewlett-Packard Co.
W.S. Jenks & Son*D

Omnitron Electronics*D

See Adv. Page
PanSon Electronics*D

RAG Electronics Inc.*D
Simpson Electric Co.

MULTIMETERS:
ANALOG/DIGITAL

Accutest Instruments*D

Advanced Test Equipment Rentals*D

AEMC Corp.

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Ballantine Labs, Inc.

BBC-Metrawatt/Goerz

Biddle Instruments

B&K-Precision Maxtec International
Corp

Bursma Electronic Distributing*D

CG Soar Corp.

Datel, Inc.

Delta Electronics, Inc.
Echosphere Corp.

E.lL. Instruments, Inc.
Electro Rent Corp.*D
Electro-Tech Systems, Inc.
Electronic Parts Supply*D

Elenco Electronics, Inc.

EMCO Electronics

Esterline Angus Instrument Corp.
Extech Instruments Corp.

Company Mailing Addresses begin on page 34

See Adv. Page

Genstar Rental Electronics Inc.*D
Global Specialties Mail Order Div.*D
Hameg, Inc

Hand Tool Industries, Inc.

Hewlett-Packard Co.

IET Labs, Inc.
The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

N J 1
Keithley Instruments, Inc. instruments
Div

Wayne Kerr Inc.
Kikusui International Corp.

Leasametnc IRD‘D

Mercer Electronlcs

Milo Associates, Inc.*D

NAP Consumer Electronics Corp.
Non-Linear Systems

Omnitron Electronics*D
PanSon Electronics*D

Philips ECG
Philips Test & Measuring Instruments
Pioneer-Standard Electronics*D

Racal-Dana Instruments Inc.
RAG Electronics Inc.*D
Ramsey Electronics Inc.
The Rex Co.*D

Rohde & Schwarz-Polarad. Inc.

See Adv. Page

Salen Enterprises*D

Simpson Electric Co.
Sintec Co.*D

Dick Smith Electronics*D
Spanta, Inc.

Specialized Products Co.*D

TIF Instruments, Inc.
Tool-Tronics, Inc.*D
Transcat*D

Triplett Corp.

Tucker Electronics Co.*D

VIZ Test Equipment Div. of Kappa
Networks Inc.
Yokogawa Corp. of America

OSCILLOSCOPES

Accutest Instruments*D

Advanced Test Equipment Rentais*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Ballantine Labs, Inc.

BBC-Metrawatt/Goerz

BitWise Designs, Inc

B&K-Precision Maxtec International
Corp

Bursma Electronic Distributing®D

CG Soar Corp.

Smart scopes,
$1795/$239

PACESETTF

perfect setup

| |
MHz TEK 2246A/2245A
Tek sets the
» new, fast pace
for frequent measurements with automatic front panel
setup. Nonvolatile memory for up to 20 front-panel
setups (2246A). Time and voltage cursors. Exclusive SmartCursors ™ track waveform
changes for voltage measurements. All backed by Tek's 3-year warranty.

Call Tek direct
for PaceSetter specs!
1-800-426-2200

Prices subject 1o change without notice

Copynight 1988, Teitronx. Inc Al nights reserved  TTA 906-A

Tektronix

COMMITTED TO EXCELLENCE
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PRODUCT DIRECTORY
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C&S Sales*D 61
Davle Tech Inc.

Echosphere Corp.

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D 88
Elenco Electronics, Inc.

EMCO Electronics

John Fluke Mfg. Co. Inc 5.19
Fordham Radio Supply Co.*D 39

Genstar Rental Electronics Inc.*D

Global Specialties Mail Order Div.*D

Gould Inc. Recording Systems Div.

Gould Inc. Test & Measurement
Group

Hameg, Inc.

Hand Tool Industries, Inc.

Heath Co

Hewlett-Packard Co.

Hitachi Denshi America, Ltd.

HMC-Hub Material Co.*D 85

The Instrument Mart, inc.*D

Interplex Electronics/Global Specialties

Iwatsu Instruments Inc.

80

JDR Microdevices*D IBC
W.S. Jenks & Son*D
Jensen Tools Inc.*D 87

Joseph Electronics*D 81

Kenwood U.S.A. Corp 65
Kikusul International Corp.

Leader Instruments Corp

Leasametric IRD*D

MCM Electromics*D 54

Milo Associates, Inc.*D
NAP Consumer Electronics Corp.
Non-Linear Systems
O.K. Industries Inc 11
Omnitron Electronics*D
Orion Instruments
PanSon Electronics*D
Parts Express International

Inc.*D 63
Philips Test & Measuring Instruments
Pioneer-Standard Electronics*D
Projector-Recorder Belt*D 90
RAG Electronics Inc.*D
Ramsey Electronics Inc.
Rapid Systems
RNJ Electronics Inc.*D
Rohde & Schwarz-Polarad, Inc.
Sencore, Inc

77,79
Sintec Co.*D
Dick Smith Electronics*D
Specialized Products Co.*D
Speco Div.
A.W. Sperry Instruments, Inc
Techni-Tool Inc.*D
Tektronix, Inc
16a-16b,17

Tool Kit Specialists, Inc.
Tool-Tronics, Inc.*D
Transcat*D
Tucker Electronics Co.*D
United States Instrument

Rentals*D
Vu-Data Corp.
Zenith Electronics Corp BC

88
73,75

83
64
13,15

35

RECEPTACLE CIRCUIT
TESTERS

Amprobe Instrument 21
Atrix, Inc.*D

HMC-Hub Material Co.*D 85
W.S. Jenks & Son*D

Jensen Tools Inc.*D 87
Joseph Electronics*D 81
L-Com Inc.

PanSon Electronics*D
Pilgrim Electric Co.
Techni-Tool Inc.*D
Tool-Tronics, Inc.*D
Transcat*D

SEMICONDUCTOR TESTERS

Accutest Instruments*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

B&K-Precision Maxtec International
Corp.

Bursma Electronic Distributing*D

CG Soar Corp.

Computer Doctors

64

See Adv. Page

Computer Service Technology, Inc.
Consolidated Electronics

Inc.*D 82
Contact East, Inc.*D 67
Dunegan Div. Physical Acoustics Corp.
EDS, Inc.
Electro Rent Corp.*D
Electro-Tech Systems, Inc.
Electronics Warehouse Corp.*D
GenRad, Inc.
Hewlett-Packard Co.
Hilevel Technology, Inc.
Huntron Inc.
HS-Tronix Instruments, Inc.
JDR Microdevices*D
W.S. Jenks & Son*D
Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Keithley Instruments, Inc. Instruments

Div.
Leasametric IRD*D
Lil’ Bitty Tester, Inc.
Milo Associates, Inc.*D
NAP Consumer Electronics Corp.
Omnitron Electronics*D
PanSon Electronics*D
Pioneer-Standard Electronics*D
Projector-Recorder Belt*D 90
RAG Electronics Inc.*D
RNJ Electronics Inc.*D
Sencore, Inc

77,79
Sintec Co.*D
Tektronix, Inc
16a-16b,17

Temptronic Corp.
Transcat*D
Tucker Electronics Co.*D
Zenith Electronics Corp BC

88

IBC

88
73,75

13,15,

SPECTRUM ANALYZERS

Accutest Instruments*D

Advanced Test Equipment Rentals*D
Echosphere Corp.
Electro-Metrics
Electro Rent Corp.*D
Genstar Rental Electronics Inc.*D
Heath Co
Hewlett-Packard Co.
Hi-Techniques Inc.
Iwatsu Instruments Inc.
W.S. Jenks & Son*D
Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Leasametric IRD*D
Marconi Instruments
Omnitron Electronics*D
PanSon Electronics*D
Penntek instruments
Photodyne Inc.
RAG Electronics Inc.*D
R'a\Pid Systems
RNJ Electromcs Inc.*D
Rohde & Schwarz-Polarad, Inc.
Sutton Designs, Inc. Computer

Security Div.

Synchronicity Research Co.

ektronix, Inc

16a-16b,17
Tucker Electronics Co.*D
United States Instrument
Rentals*D

Wandel & Goltermann, Inc.

88

13,15,

35

TELEPHONE
ANALYZERS/TESTERS

Accutest Instruments*D

Advanced Test Equipment Rentais*D

Américan Reliance Inc. 23

Biddle Instruments

B&K-Precision Maxtec International
Corp.

Bursma Electronic Distributing*D

Computer Doctors

Consolidated Electronics

Inc.*D 82
Contact East, Inc.*D 67
Convex Corp.

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D 88
Hand Tool Industries. Inc.

HMC-Hub Material Co.*D 85

The Instrument Mart, Inc.*D
W.S. Jenks & Son*D
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... 81

Jensen Tools Inc.*D

Joseph Electronics*D

Leasametric IRD*D

NAP Consumer Electronics Corp.

Omnitron Electronics*D

PanSon Electronics*D

Projector.Recorder Belt*D 90

RAG Electronics Inc.*D

RNJ Electronics In¢.*D 88

Rohde & Schwarz-Polarad, Inc.

Simpson Electric Co.

Speclalized Products Co.*D

Sutton Designs, inc. Computer
Security Div.

Techni-Tool inc.*D 64

Telecommunications Techniques Corp.

Telephone Extension Corp.

Transcat*D

Triplett Corp.

Tucker Electronics Co.*D

United States Instrument
Rentals*D

Wandel & Goltermann, Inc.

35

TEMPERATURE SENSORS

Accutest Instruments*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics®D

Atrix, Inc.*D

Beckman Industrial Corp

Biddle Instruments

Bursma Electronic Distributing*D

CG Soar Corp.

Consolidated Electronics

IFC

Inc.*D 82
Contact East, Inc.*D 67
C&S Sales*D 61
Datel, Inc.

E.LL. Instruments, Inc.
Electro Rent Corp.*D

Electronics Warehouse Corp.*D 88
Extech Instruments Corp.
John Fluke Mfg Ce Inc 5,19

Hand Tool Industries, Inc.
HMC-Hub Matenal Co.*D
The Instrument Mart, Inc.*D
JDR Microdevices*D

W.S. Jenks & Son*D
Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Leasametric IRD*D

NAP Consumer Electronics Corp.
Non-Linear Systems

PanSon Electronics*D

RAG Electronics Inc.*D

The Rex Co.*D

Simpson Electric Co.

Solder Absorbing Technology, Inc.
Spanta, Inc.

Specialized Products Co.”D

The Superior Electric Co.

Temptronic Corp.

Tool-Tronics, Inc.*D

Transcat*D

WestCon

85
IBC

TRANSISTOR TESTERS

Abatron Electronics*D

Accutest Instruments*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

B&K-Precision Maxtec International
Corp.

Bursma Electronic Distributing*D

Consolidated Electronics

Inc.*D 82
Contact East, Inc.*D 67
C&S Sales*D 61
EDS, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D 88
Elenco Electronics, Inc.

HMC-Hub Material Co.*D 85
Hy-Tronix Instruments, inc.

The Instrument Mart, Inc.*D

JDR Microdevices*D 1BC
W.S. Jenks & Son*D

Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Leader Instruments Corp <)

Leasametric IRD*D

Milo Assoclates, Inc.*D

NAP Consumer Electronics Corp.
Omnitron Electronics*D

See Adv. Page

PanSon Electronics*D
Pioneer-Standard Electronics*D

Projector-Recorder Belt*D 90

RAG Electronics inc.*D

RNJ Electronics In¢c.*D 88

Sencore, Inc. 73,75

77,79

Simpson Electric Co.

Speco Div.

Techni-Tool In¢c.*D 64

Transcat*D

Tucker Electronics Co.*D

VIZ Test Equipment Div. of Kappa
Networks Inc.

Zenith Electronics Corp. BC

VECTORSCOPES

Accutest Instruments*D

Advanced Test Equipment Rentals*D
Deluxe Electronics

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D 88
The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

Joseph Electronics*D . 81
Kenwood U.S.A. Corp 65
Leader Instruments Corp. 3
Leasametric IRD*D

NAP Consumer Electronics Corp.
Omnitron Electronics*D

PanSon Electronics*D

RAG Electronics Inc.*D

RNJ Electronics Inc.*D 88
Tektronix, Inc. 13,15

16a-16b,17
Telecommunications Techniques Corp.
Video Midwest & AVC Divs. of Vaughn
Communications*D

WAVEFORM MONITORS

Accutest Instruments*D

Advanced Test Equipment Rentals*D
BBC-Metrawatt/Goerz

Deluxe Electronics

E.LL. Instruments, Inc.

Electro Rent Corp.*D

Electronics Warehouse Corp.*D
Fordham Radio Supply Co.*D
Global Specialties Mail Order Div.*D
Hi-Techniques Inc.

The Instrument Mart, Inc.*D

W.S. Jenks & Son*D

88
39

Joseph Electronics*D 81
Kenwood U.S.A. Corp 65
Leader Instruments Corp. 3

Leasametric IRD*D

NAP Consumer Electronics Corp.

PanSon Electronics*D

Philips Test & Measurin%Instruments

Projector-Recorder Belt* 90

RAG Electronics Inc.*D

RNJ Electronics Inc.*D

Sibex Inc.

Sutton Designs, Inc. Computer
Security Div.

Tektronix, Inc.

16a-16b,17

Tucker Electronics Co.*D

United States Instrument
Rentals*D k

Video Midwest & AVC Divs. of Vaughn
Communications*D

Yokogawa Corp. of America

88

135115,

OTHER TEST EQUIPMENT

Accutest Instruments*D

ACL, Inc.

AEMC Corp.

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

American Reliance Inc. 23

Amprobe Instrument 21

Applied Data Communications

Arrow Electronics Inc. Catalog Sales
Div.*D

Beckman Industrial Corp. IFC

Behiman Engineering

Biddle Instruments

BitWise Designs, Inc

Company Mailing Addresses begin on page 34
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B&K -Precision Maxtec International
Corp
Bursma Electronic Distributing*D
CG Soar Corp.
Computer Doctors
) 82
Contact East, Inc.*D 67
Convex Corp.
Dair Computer Systems
igl-Key J
Electro-Metrics
Electro Rent Corp.*D
Electro-Tech Systems Inc

Electronics W

orp.~L

shoUSE n*

Elenco EIectronlcs Inc

Elgar Corp.

EMCO Electronics

Esterline Angus Instrument Corp.

Extech Instruments Corp.

Genstar Rental Electronics Inc.*D

Global Specialties Mail Order Div.*D

Hameg, Inc. N

Heath Co ¢

HMC-F Material Co.*D 85

The Instrument Mart, Inc.*D

ITT Pomona Electronics

W.S. Jenks & Son*D

Jé 3 ols Inc.*0 87

nic ‘J 8 1

US.A 65

Keytek Instrument Corp.

Kobetron Inc.

Kyros Corp.

Leasametric IRD*D

Marconi Instruments

MCM Elect C

Milo Associates, Inc.*D

Network Solutions Inc.

Nu-Data Inc
) 11

See Adv. Page

Omnitron Electronics*D

Pioneer-Standard Electronics*D

Plastic Capacitors Inc.

Power Science Industries

PrumeLlne A Div. of Soltec Corp.
‘rojector -Kecorg

Racal- Dana Instruments Inc

Ramsey Electronics Inc.

The Rex Co.*D

[te]
o

Rochester Instruments Systems
¢ 73,7

r r,7 3
Sibex Inc.
Simpson Electric Co.
Soltec Corp
Spanta, Inc.
SpecIaIIzed Products Co L(o) .
AW. Spe 33
Start Mfg lnc.
Static Control Services, Inc.
Sutton Designs, Inc. Computer
Security Div.

echni-Tc 64
Tekelec
TeleMatic Div. of UXL Corp.
Temptronlc Corp.

e 86
Transcat‘D
Tucker EIectronlcs Co ‘D

35
Verite
Video Midwest & AVC Divs. of Vaughn
Communications*D

Vu Data Corp

Wandel & Goltermann Inc
Wesco?

Ziltek Corp

Company Mailing Addresses begin on page 34
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TEST EQUIPMENT
ACCESSORIES

AUDIO DUMMY LOADS

Abatron EIectronIcs'D )
Electronic rehouse
IET Labs Inc

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

A Electronics*D y
MIlo Associates, Inc.*D
ORA Electronics
PanSon Electronics*D

DECADE BOXES:
CAPACITANCE/
INDUCTANCE/
RESISTANCE

Abatron Electronics*D

Accutest Instruments*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Biddle Instruments

CG Soar Corp.

&S Sales*D €

E I.L. Instruments, Inc

C Electro Rent Corp.°D

Electro-Tech Systems. Inc.

See Adv. Page

Elenco Electronics, Inc
EMCO Electronics

39
IET Labs, Inc
The Instrument Mart, Inc.*D
W.S. Jenks & Son*D 7
e s Inc.* 8
s 2ctronics*C 81
p 54

Milo Associates, Inc.*D

NAP Consumer Electronics Corp
Omnitron Electronics*D

PanSon Electronics*D

Plastic Capacitors Inc.

RAG Electronzcs Inc *D

(v e}
[ve

Spec|allzed Products Co.*D
G.C. Thorsen Co.
Transcat*D

Tucker Electronics Co.*D
Yokogawa Corp. of America

IC TEST CLIPS

Abatron Electronics*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Associated Electronics/3M

Atrix, Inc.*D

B&K-Precision Maxtec International
Corp

Bursma Electronic Distributing*D

CG Soar Cog)

/

100 MHz scope, counter, timer,
DMM-—ijust $279

The'ultra- versatlle Tek 2236

iakes measuring everythmg '

from frequency, period and width to delay time anp A time push-button easy

addition to CRT-display, you get digital readout display accurate to 0.001% and/
beyond. PaceSetter performance on a modest budget? Look at the 100 MKz, dual-
trace Tek 2235 with the best of the basmsx- just $1575!

Call Tek direct
for PaceSetter specs!
1-800-426-2200

Prices subjedt to change without notice
Copyright ©1368, Tektronix, Inc All nights reserved TTA 906-B

Tektronix

COMMITTED TO EXCELLENCE
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PRODUCT DIRECTORY

See Adv. Page

Elenco Electronics, Inc.
Emulation Technology Inc.

Fordham Radio Supply Co.*D 39
Hewlett-Packard Co.
HMC-Hub Material Co.*D 85

Interplex Electronics/Global Specialties
JDR Microdevices*D IBC
W.S. Jenks & Son*D

Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Keystone Electronics Corp.

MCM Electronics*D 54

Milo Associates, Inc.*D

NAP Consumer Electronics Corp.

0.K. Industries Inc 11
Omnitron Electronics®*D

ORA Electronics

PanSon Electronics*D

Projector-Recorder Belt*D 90

The Rex Co.*D

RNJ Electronics Inc.*D 88

Sintec Co.*D

Specialized Products Co.*D

Techni-Tool Inc.*D 64

Tektronix, Inc 13,15
16a-16b,17

G.C. Thorsen Co.

Tool Kit Specialists, Inc.
Tool-Tronics, Inc.*D
Transcat*D

POWER SUPPLIES, BENCH

Abatron Electronics*D

Accutest Instruments*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Behiman Engineering

B&K-Precision Maxtec International
Corp.

Bursma Electronic Distributing*D

CG Soar Corp.

Consolidated Electronics

Inc.*D 82
Contact East, inc.*D 67
C&S Sales*D 61
Deltron, Inc.

Electro Rent Corp.*D

Electro-Tech Systems, Inc.

Electronics Warehouse Corp.*D 88
Elenco Electronics, Inc.

Eigar Corp.

EMCO Electronics

John Fluke Mfg. Co. Inc 5.19
Fordham Radio Supply Co.*D 39
Hameg, Inc.

Hewilett-Packard Co.

HMC-Hub Material Co.*D 85

The Instrument Mart, Inc.*D

Interplex Electronics/Global Speciaities
Itera/Beimoor

JDR Microdevices*D
W.S. Jenks & Son*D
Joseph Electronics*D 81
Keithley Instruments, Inc. Instruments

Dlv.

IBC

Kikusui International Corp.
Kobetron Inc.

Leader Instruments Corp. 3
Leasametric IRD*D
MCM Electronics*D ... 54

Milo Associates, Inc.*D

Miltex Supply Corp.*D

Mouser Electronics*D

NAP Consumer Electronics Corp.

0.K. Industries Inc. 11
Omnitron Electronics*D
ORA Electronics

Pacific Power Source
Panamax Line Conditioning
PanSon Electronics*D
Plastic Capacitors Inc.
Power Designs Inc.
Projector-Recorder Belt*D 90
RAG Electronics Inc.*D

RNJ Etectronics Inc.*D 88
Salen Enterprises*D

Sintec Co.‘lg

Dick Smith Etectronics*D

Sorensen Co.

Specialized Products Co.*D
Techni-Tool Inc.*D 64
Transcat*D

Triplett Corp.

Tucker Electronics Co.*D

See Adv. Page

Video Midwest & AVC Divs. of Vaughn
Communications*D

TEST JIGS AND FIXTURES

Abatron Electronics*D

Brian Instruments, Inc.

Cabletest Products Co.

Dandy Mfg. Co.

Data Tech Reliance, Inc.

Electronics Warehouse Corp.*D 88
Emulation Technology Inc.

Fordham Radio Supply Co.*D 39
Hewlett-Packard Co.

Hollex Inc.

W.S. Jenks & Son*D

Joseph Electronics*D 81

PanSon Electronics*D

TeleMatic Div. of UXL Corp.

Tucker Electronics Co.*D

D.S. Walker & Associates, Inc 67

TEST LEADS AND PROBES

Abatron Electronics*D

Accutest Instruments*D

Allled Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Associated Electronics/3M

Ballantine Labs, Inc.

Beckman Industrial Corp IFC
Brian Instruments, Inc.
Bursma Electronic Distributing®D
CG Soar Corp.
Consolidated Electronics

Inc.*D 82
Contact East, Inc.*D 67
CA&S Sales*D 61

Datatran Corp.

Desco Industries

Digi-Key Corp.*D 82
E.LL. Instruments, Inc.

Electro-Tech Systems, Inc.

Electronics Warehouse Corp.*D 88
Elenco Electronics, Inc.

EMCO Electronics

Emulation Technology Inc.
Everett/Charles Contact Products

E-Z Hook

John Fluke Mfg. Co. Inc 519
Fordham Radio Supply Co.*D 39
Hameg, Inc.

Hewlett-Packard Co.

HMC-Hub Material Co.*D 85
The Instrument Mart, Inc.*D
Interconnect Devices, Inc.
Itera/Belmoor

ITT Pomona Electronics

lwatsu Instruments Inc.

W.S. Jenks & Son*D

Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Keystone Electronics Corp.

Kikusui International Corp.

Leader Instruments Corp. 3
MCM Electronics*D 54
Mercer Electronics

Milo Assoclates, Inc.*D

MiniTool Inc. 56
NAP Consumer Electronics Corp.
Non-Linear Systems

O.K. Industries Inc. 11
Oldaker Mfg. Corp.

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Philips ECG

Philips Test & Measuring Instruments
Pioneer-Standard Electronics*D

Probe Master Inc.

RAG Electronics Inc.*D

The Rex Co.*D

RNJ Electronics Inc.*D 88
Schurter, Inc.
Sencore, Inc 73,75,

Simpson Electric Co.
Sintec Co.*D

Dick Smith Electronics*D
Spanta, Inc.

Specialized Products Co.*D
The Superior Electric Co.

Techni-Tool Inc.*D 64
Tektronix, Inc 11351154
16a-16b,17
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Test Probes, Inc 55

G.C. Thorsen Co.

Tool-Tronics, Inc.*D

Triptett Corp.

Tucker Electronics Co.*D

Vaco Products Div.

Video Midwest & AVC Divs. of Vaughn
Communications*D

Vu-Data Corp.

Zenith Electronics Corp BC

TRANSFORMERS:
ISOLATION/VARIABLE

Abatron Electronics*D

Accutest Instruments*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

B&K-Precision Maxtec International
Corp.

Bursma Electronic Distributing*D

Consolidated Electronics

Inc.*D 82
Contact East, Inc.*D 67
Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D 39
HMC-Hub Material Co.*D 85

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

Jensen Tools Inc.*D 87
Joseph Electronics*D 81
MCM Electronics*D 54

Milo Associates, Inc.*D

NAP Consumer Electronics Corp.
Omnitron Electronics*D

PanSon Electronics*D

Piastic Capacitors Inc.

RAG Electronics Inc.*D

RNJ Electronics Inc.*D 88

Sencore, Inc 73,75,
77.79

Shogyo

Staco Energy Products Co.

The Superior Electric Co.

Sutton Designs, Inc. Computer
Security Div.

Technipower A Penrll Co.

TeleMatic Div. of UXL Corp.

Transcat*D

Tucker Electronics Co.*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

VCR TEST JIG KITS

Abatron Electronics*D
Electronics Warehouse Corp.*D 88
HSC Service Co. Div. of Hitachi

Sales Corp. of America 70
Jensen Tools Inc.*D 87
Joseph Electronics*D 81

NAP Consumer Electronics Corp.
Omnitron Electronics*D
PanSon Electronics*D

Tentel Corp 86
OTHER TEST EQUIPMENT
ACCESSORIES
Tronix Inc 56
CIRCUIT DAMAGE
PROTECTIVE
EQUIPMENT/SUPPLIES

POWER CONDITIONING
EQUIPMENT

GROUNDING SYSTEMS

Atrix, Inc.*D

HMC-Hub Material Co.*D 85
W.S. Jenks & Son*D

Joseph Electronics*D 81
Milo Associates, Inc.*D

Pilgrim Electric Co.

Semtronics Corp.

Specialized Products Co.*D

Static Inc. A Sealed Air Co.

See Adv. Page

3M/Static Control Systems Div.
Verite

POWER LINE MONITORS

Accutest Instruments*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, inc.*D
Consolidated Electronics

Inc.*D 82
Contact East, Inc.*D 67

E.LL. Instruments, Inc.
Electro Rent Corp.*D
Electronics Warehouse Corp.*D 88
Gould Inc. Recording Systems Div.
HMC-Hub Material Co.*D
The Instrument Mart, Inc.*D
W.S. Jenks & Son*D
Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Kobetron Inc.
Leasametric IRD*D
MCM Electronics*D
Mendon Electronics Corp.
Milo Associates, Inc.*D
Panamax Line Conditioning
Perma Power Electronics, Inc.
Pioneer-Standard Electronics*D
Power Sclence Industries
Primeline A Div. of Softec Corp.
RAG Electronics Inc.*D
Salen Enterprises®*D
Sencore, Inc
77.79
SL Waber, Inc.
Sola
Soltec Corp.
Specialized Products Co.*D
The Superior Electric Co.
Sutton Designs, Inc. Computer
Security Div.
Tool Kit Specialists, Inc.
Transcat*D
VIZ Test Equipment Div. of Kappa
Networks Inc.
Wandel & Goltermann, Inc.

73,75

STANDBY POWER SYSTEMS

Allled Electronics, A Subsidiary of
Hall-Mark Electronics*D

American Power Conversion Corp.

A.P. Systems, Inc.

Arrow Electronics Inc. Catalog Sales
Div.*D

Best Power Technology

Computer Power, Inc.

Contact East, Inc *D 67

Controlled Power Co.

Curtis Mfg. Co., Inc.

Deltron, Inc.

E.LL. Instruments, Inc.

Electronic Protection Devices-EPD

Electronic Specialists, Inc.

Electronics Warehouse Corp.*D 88

Elgar Corp.

HMC-Hub Material Co.*D 85

ICS, Inc. Electro-Pac Div.

Isoreg Corp.

W.S. Jenks & Son*D

Joseph Electronics*D 81

Kalgio Electronics Co. Inc.

Lowell Corp.*D

Milo Assoclates, Inc.*D

Panamax Line Conditioning

Para Systems

Perma Power Electronics, Inc.

Pioneer-Standard Electronics*D

R H Research, Inc.

RMS Electronics, Inc.

Safe Power Systems, Inc.

Scooter Products Ohm Electrics, Inc.

Shape Magnetronics, Inc.

Sola 7

Specialized Products Co.*D

The Superior Electric Co.

Sutton Designs, Inc. Computer
Security Div.

Thordarson/Melssner

Transcat*D

Trippe-Lite

Company Mailing Addresses begin on page 34
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SURGE/SPIKE PROTECTORS

Abatron Electronics*D

ACCO International Inc.

All electronics Corp.*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

AMP Products Corp.

A.P. Systems, Inc.

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics*D

Atrix, Inc.*D

B&B Eiectronics Mfg., Co.

Best Power Technology

Black Box Corp.

Bursma Electronic Distributing®D

Consolidated Electronics

84

Inc.*D 8
Contact East, Inc.*D 67
Controlled Power Co.

Curtis Mfg. Co., Inc
Deltron, Inc.

Echosphere Corp.

Electrodynamics

Electro Rent Corp.*D

Electronic Parts Supply®D

Electronic Protection Devices-EPD

Electronic Specialists, Inc.

Electronics Warehous

Elgar Corp. !

Fordham Radio Supply Co.*D 3

GE/RCA Distributor & Special
Products

HMC-Hub Material Co.*D 8¢

{SC Service Co. Div. of
Sales Corp. of America

Iscreg Corp.

W.S. Jenks & Son*D

Jensen Tools Inc.*D

Joseph C(P""( nics*D 81

Kalglo Electronics Co. Inc.

Kobetron Inc.

e Cor

p.*D 8¢

Hitachi

MCG Electrén;cs. Inc

See Adv. Page

L-Com Inc.
Lowell Corp.*D

Milo Associates, Inc.*D

NAP Consumer Electronics Corp.
Omnium Corp.

ORA Electronics

Panamax Line Conditioning

Patton Electronics Co.
Perma Power Electronics, Inc.
Pilgrim Electric Co.

Pioneer-Standard Electronics*D

¥ r-nRecorg e L

RAG Electronics Inc.*D

Recreational Sports & Imports

(RS&!1)*D

The Rex Co.*D i
; 8¢

Safe Power Systems, Inc.

Scooter Products Ohm Electrics, Inc.

Shape Magnetronics, Inc.

SL waber, Inc

Specialized Products Co.*D

The Superior Electric Co.

Support Systems International Cables
& Accessories Div.

Sutton Designs, Inc. Computer
Security Div

Telephone Extension Corp.

G.C. Thorsen Co.

Tool-Tronics, Inc.*D

Transcat*D

Trlppe-the . an

Tycor Electronic Products Ltd.

Verite

Winders & Geist, Inc.

Company Maillng Addresses begin on page 34
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BC

UNINTERRUPTIBLE POWER
SUPPLIES

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

American Power Conversion Corp.

A.P. Systems, Inc.

Arrow Electronics Inc. Catalog Sales
Div.*D

Behiman Engineering

Best Power Technology

Black Box Corp.

Clary Corp.

Computer Power Inc

67

Controlled Power Co

Deltron, Inc.

E.LL. Instruments, Inc.

Electronic Parts Supply*D

Electronic Protection Devices-EPD

Electromc Specnallsts Inc

EI ar Cor

8 it as

ICS, lnc Electro-Pac Dlv

The Instrument Mart, Inc.*D

Isoreg Corp.

W S. Jenks & Son*D 5
8

Kalglo Electromcs Co. Inc.
Kobetron Inc.

Lowell Corp.*D

MCG Electronics, Inc.

Milo Associates, Inc.*D
Mitsubishi Electric Sales America, Inc.
Pacific Power Source

Panamax Line Conditioning
Perma Power Electronics, Inc.
Philtek Power Corp.
Pioneer-Standard Electronics*D
Power Science Industries

See Adv. Page

RAG Electronics Inc.*D
R H Research, Inc.

Safe Power Systems, Inc.
Shape Magnetronics, Inc.
SL Waber, Inc.

Specialized Products Co.*D

Staco Energy Products Co.

The Superior Electric Co.

Sutton Designs, Inc. Computer
Security Div.

Transcat*D

VOLTAGE REGULATORS

Abatron Electronics*D
Accutest Instruments‘D
¢s Cc 84
Alhed Electromcs A Subsidiary of
Hall-Mark Electronics*D
Arrow Electronics Inc. Catalog Sales
Div.*D
Computer Power, Inc.
Controlied Power Co.
Deltron Inc
Electronnc Protectnon Devvces EPD
Electronic Specialists, Inc.
tlectronics Warehouse Co
AMC-Hub Materiat Co.*D
W, S Jenks & Son'D
Kalglo Electronncs Co Inc.
Leasametric IRD*D
Lowell Corp ‘D
. 54
Milo Assoc:ates Inc.*D
Pioneer-Standard Electronics*D
Power Designs Inc.
Power Scuence Industnes

Pr J)jecior er Belt*D

rReco

RAG Electromcs Inc.*D

Best-of-class performance a
$99 5 / $21 9 Get the PaceSetter start in digftal storage with Teks

NEW 50 MHz 2210. Featuring 20 MS/s per channel

digitizing, 4K record length per channel plus familiar, full-bandwidth analog operation
for just $2195. And for pure and simple analog performance with unmatched economy;
look at the popular, 2-channel Tek 2225 — just $395!

| Tektronix 2210 fEinE
B LT

rosncs - AN
4

Call Tek direct
for PaceSetter specs!
1-800-426-2200
Prices subject 10 change without notice
Lopyright ©1988. Tektronix. Inc. All rights reserved  TTA 906-C

| Tektronix

COMMITTED TO EXCELLENCE
Circle (10) on Reply Card



PRODUCT DIRECTORY
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Sola 7
Specialized Products Co.*D

The Superior Electric Co.

Transcat*D

Trippe-Lite

Tycor Electronic Products Ltd.

Verite

ELECTROSTATIC
DISCHARGE
PROTECTION

ANTISTATIC CHEMICALS

Abatron Electronics*D

ACL, Inc.

Allied Electronics, A Subsidiary of
Hail-Mark Electronics*D

American Static Systems Co.
(ASSCO)

Astec Co. Div. of Static Solutions Inc.

Atrix, Inc.*D

Bursma Electronic Distributing*D

Chapman Corp.

Charleswater Products, Inc.

Chemtronics, Inc. s, |

Clean Room Products Inc.*D

Colonial Glove & Garment Inc.

Consolidated Electronics,
Inc.*D

Contact East, Inc.*D

Cooper Assoclates

Davle Tech Inc.

Digitron Electronics Corp.*D 57

Electronics Warehouse Corp.*D 88

Great Union, Inc.

Head Industries, Inc.

HMC-Hub Material Co.*D

Itera/Belmoor

W.S. Jenks & Son*D

Joseph Electronics*D 81

Kleln Tools, Inc.

Lor-Dee Ltd.

M.A.T. Electronics*D

MCM Electronics*D

Milo Associates, Inc.*D

Miltex Supply Corp.*D

ORA Electronics

PanSon Electronics*D

Parts Express International
Inc.*D

Philips ECG

Plastic Systems, Inc.

Projector-Recorder Belt*D

Quality Packaging Supply Corp.*D

Rawn Co., Inc.

The Rex Co.*D

Richmond Technology

RNJ Electronics Inc.*D

Rogers Anti-Static Chemicals

The Simco Co., Inc.

Sintec Co.*D

Static Inc. A Sealed Alr Co.

Static Prevention Inc.

Statikil, Inc.

Tech Spray, Inc.

Gregory Thomas, Inc.

G.C. Thorsen Co.

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

Wescorp

Zenith Electronics Corp. BC

82
67

85

38
54

63

90

88

ANTISTATIC IONIZATION
DEVICES

Abatron Electronics*D

Astec Co. Div. of Static Solutions Inc.
Charleswater Products, Inc.

Clean Room Products Inc.*D

Colonial Glove & Garment Inc.

Contact East, Inc.*D 67

Electronics Warehouse Corp.*D 88
HMC-Hub Material Co.*D 85
W.S. Jenks & Son*D

Jensen Tools Inc.*D 87
Joseph Electronics*D 81

Miltex Supply Corp.*D

NRD Inc. Static Control Products
PanSon Electronics*D

Plastic Capacitors Inc.

Plastic Systems, Inc.

See Adv. Page

The Rex Co.*D

Semtronics Corp.

The Simco Co., Inc.

Start Mfg. Inc.

Static Control Services, Inc.
Static Inc. A Sealed Air Co.
Statikil, Inc.

Gregory Thomas, Inc.
3M/Static Control Systems Div.
Wescorp

ANTISTATIC MATS/
BENCHTOPS/
WRISTSTRAPS/OTHERS

ACCO International Inc.

Advance Unit of Zero Corp.

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

American Static Systems Co.
(ASSCO)

Astec Co. Div. of Static Solutions Inc.

Atrix, Inc.*D

Chapman Corp.

Charleswater Products, Inc.

Clean Room Products Inc.*D

Colonial Glove & Garment Inc.

Contact East, Inc.*D 67

Cooper Associates

Curtis Mfg. Co., Inc.

Davie Tech Inc.

Desco Industries

C.H. Ellis Co., Inc.

Formica Corp.

GE/RCA Distributor & Special
Products

Golden Star Inc. Stat-Trol Div.

Great Union, Inc.

Hand Tool Industries, inc.

HMC-Hub Material Co.*D

Ideal Industries

ITT Pomona Electronics

W.S. Jenks & Son*D

Jensen Tools Inc.*D 87

Joseph Electronics*D 81

Lehigh Safety Shoe Co.

MCM Electronics*D

Melmat Inc.

Milo Associates, Inc.*D

Miltex Supply Corp.*D

NAP Consumer Electronics Corp.

NRD Inc. Static Control Products

NTE Electronics, Inc. 31

Nu Concept Systems

Oak Technical Inc.

O.K. Industries Inc. 11

Omnitron Electronics*D

Omnium Corp.

Plastic Systems, Inc.

Projector-Recorder Belt*D

The Rex Co.*D

Richmond Technology

Scooter Products Ohm Electrics, Inc.

Semtronics Corp.

Sentinel Foam Products

Shogyo

The Simco Co., Inc.

Dick Smith Electronics*D

Solder Absorbing Technology, inc.

Specialized Products Co.*D

Start Mfg. Inc.

Static Control Services, Inc.

Static Inc. A Sealed Air Co.

Static Prevention Inc.

Tech Spray, Inc.

Gregory Thomas, Inc.

G.C. Thorsen Co.

3M/Static Control Systems Div.

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Wescorp

Winders & Geist, Inc.

Zero Corp., East Div.

85

54

90

ESD FLEXIBLE PACKAGING

Armand Mfg. Inc.

Astec Co. Div. of Static Solutions Inc.
Charleswater Products, Inc.

Clean Room Products Inc.*D

Colonial Glove & Garment Inc.

Contact East, Inc.*D 67
Cooper Associates

C.H. Ellis Co., Inc.

Geminl Inc.

Great Union, Inc.
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HMC-Hub Material Co.*D
W.S. Jenks & Son*D

85

Jensen Tools Inc.*D 87
Joseph Electronics*D 81
MCM Electronics*D 54
Melmat Inc.

Miltex Supply Corp.*D

NRD Inc. Static Controt Products
PanSon Electronics*D

Partfolio, Inc.

Plastic Systems, Inc.
Projector-Recorder Belt*D
Republic Packaging Corp.

The Rex Co.*D

Richmond Technology

Seco Industries

Semtronics Corp.

Sentinel Foam Products

The Simco Co., Inc.

Static Inc. A Sealed Air Co.
Gregory Thomas, Inc.
3M/Static Control Systems Div.
Tool-Tronics, Inc.*D

Wescorp

90

STATIC DETECTION METERS

Abatron Electronics*D

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

Biddle Instruments

Chapman Corp.

Charleswater Products, Inc.
Clean Room Products Inc.*D
Colonial Glove & Garment Inc.
Contact East, Inc.*D

Davle Tech Inc.

Electro-Tech Systems, Inc.
HMC-Hub Material Co.*D

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

Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Leasametric IRD*D

Miltex Supply Corp.*D

NRD Inc. Static Control Products
PanSon Electronics*D

Plastic Systems, Inc.
Projector-Recorder Belt*D

The Rex Co.*D

Richmond Technology
Semtronics Corp.

The Simco Co., Inc.

Specialized Products Co.*D
Start Mfg. Inc.

Static Control Services, Inc.
Static Inc. A Sealed Air Co.
Statikil, Inc.

Tech Spray, Inc.

Gregory Thomas, Inc.

G.C. Thorsen Co.

3M/Static Control Systems Div.
Tool-Tronics, Inc.*D

Verite

Wescorp

Zero Corp., East Div.

67

90

SUPPLIES/
ACCESSORIES
EQUIPMENT

BATTERIES

Abatron Electronics*D

All Electronics Corp.*D

Allled Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arista Enterprises Inc.

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Battery Speclaities*D

Bursma Electronic Distributing*D

Consolidated Electronics

84

Inc*D ... . 82
Davte Tech Inc.
Digi-Key Corp.*D 82
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
HMC-Hub Material Co.*D 85
HSC Service Co. Div. of Hitachi

Sales Corp. of America 70

See Adv. Page

JDR Microdevices*D ....1BC
Joseph Electronics*D ..81
MCM Electronics*D ..54

Milo Assoclates. Inc.*D

Miltex Supply Corp.*D

Mouser Electronics*D

Non-Linear Systems

O.K. Industries Inc. 11

Omnitron Electronics*D

Parts Express International
Inc.*D .

Pioneer-Standard Electronics*D

Projector-Recorder Belt*D

RMS Electronics, Inc.

RNJ Electronics Inc.*D

Sanyo Energy Corp.

Dick Smith Electronics*D

Specialized Products Co.*D

Sutton Designs, Inc. Computer
Security Div.

Tool-Tronics, Inc.*D

Tritronics Inc.*D 69

Video Midwest & AVC Divs. of Vaughn
Communications*D

90
88

BENCHES/CABINETS

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Clean Room Products Inc.*D

Consolidated Electronics

Inc.*D 82
Contact East, Inc.*D 67
Digi-Key Corp.*D .82

Global Specialties Mail Order Div.*D
HMC-Hub Material Co.*D 85
Interplex Electronics/Global Speciaities
W.S. Jenks & Son*D

Joseph Electronics*D . 81
Klein Tools. Inc.

Miltex Supply Corp.*D

Omega Connections, Ltd.*D

PanSon Electronics*D

Projector-Recorder Belt*D 90
The Rex Co.*D
RNJ Electronics Inc.*D 88

Dick Smith Electronics*D

Specialized Products Co.*D

Start Mfg. Inc.

Static Prevention Inc.

G.C. Thorsen Co.

Video Midwest & AVC Divs. of Vaughn
Communications*D

Work Surfaces Corp.

Zero Corp., East Div.

CHEMICALS
Abatron Electronics*D

All Electronics Corp.*D 84
Allied Electronics, A Subsidiary of

Hall-Mark Electronics*D
Atrix, Inc.*D
Bursma Electronic Distributing*D
Caig Labs, Inc.

Chemtronics, Inc 1
Consolidated Electronics,

Inc.*D 82
Contact East, Inc.*D 67
CRC Chemicals
Digi-Key Corp.*D 82

Digitron Electronics Corp.*D 57
Dow Chemical USA

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D 39
GMB Sales Inc.*D 64
G.T.E. Electronics*D 64
HMC-Hub Material Co.*D 85
HSC Service Co. Div. of Hitachi

Sales Corp. of America 70

Joseph Electronics*D 81
Kepro Circuit Systems, Inc.

Kester Solder Co.

Klein Tools, Inc.

Laran Electronics*D

Lor-Dee Ltd.
M.A.T. Electronics*D 38
MCM Electronics*D 54

Micro Care Chemical Corp.

Milo Assoclates, Inc.*D

Miltex Supply Corp.*D

Mouser Electronics*D

NAP Consumer Electronics Corp.

Company Mailing Addresses begin on page 34



FLUKE AND PHILIPS - THE GLOBAL ALLIANCE

FLUKE]
®

The smart scope
for people
who hate to wait

The Philips microcomputer-controlled
PM 3050 Series. The only 50 MHz
scopes in the world smart enough

to find and display the signal—
automatically.

SMART PERFORMANCE

= Autosel finds the signal at the touch of a
button. Philips’ intelligent beamfinder auto-
matically selects amplitude, timebase and
triggering for error-free instant display of
any input signal on any channel.

= 16kV CRT for oplimum viewing. When it
comes to brilliance, clarity and spot quality,
nothing in its class shines brighter.

= LCD Panel for confident, al-a-glance
operation. A valuable information center,
it instantly displays all instrument settings
and parameter values. With no mistakes.

= Aulo-Triggering “thinks for you". This built:
in intelligence provides fast, accurate, prop-
erly-triggered signals up to 100 MHz.

= [EEE Compalibilty. The PM 3050 Series is
the only family of 50 MHz scopes with an
add-on IEEE-488 interface option for fast
computer hook-up.

= Choice of Models. Single timebase or
delayed sweep versions are available.
SMART SUPPORT
Philips PM 3050 Series also comes with
a 3-year warranty and all the technical and
service assistance you need. From Fluke—

the people who believe that extraordinary
technology deserves extraordinary support.

SMART BUY

For about what you'd pay for the next-best
scope you get innovative engineering that's

Circle (11) on Reply Card

IN TEST & MEASUREMENT

PHILIPS

PHILIPS

more productive and easier to use. You get
plug-in modularity and IC microelectronics
for reliability you've never seen in this class
before. Plus, for a limited time, you get a
no-risk, no-questions-asked, 30-day money-
back guarantee. So why wait any longer?

TEST THE DIFFERENCE

So call Fluke today at 800-44-FLUKE
ext. 77. And find out how smart your
next oscilloscope buy can be.

John Fiuke Mfg. Co., Inc., P.0. Box C9090, M/S 250C
Everett, WA. 98206

U.S.: 206-356-5400 CANADA: 416-890-7600

OTHER COUNTRIES 206-356-5500

Copyright 1987 John Fluke Mfg. Co., Inc
All rights reserved. Ad No. 1075-P305X

PM 3050/55 * 50 MHz « OSCILLOSCOPES

FLU I(EI
®
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PRODUCT DIRECTORY
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Omnitron Electronics®*D
PanSon Electronics*D
Parts Express International
Inc.*D 63
Philips ECG
Projector-Recorder Belt*D 90
PTS Corp 83
Quietrole Co.
Rawn Co., Inc.
RN Electronics Inc.*D 88
Rogers Anti-Static Chemicals
Sintec Co.*D
Dick Smith Electronics*D
Specialized Products Co.*D
Start Mfg. Inc.
Statikil, Inc.
Tech Spray, Inc.
G.C. Thorsen Co.
Tool-Tronics, Inc.*D

Tritronics Inc.*D 69
Wescorp
Zenith Electronics Corp BC

CLEANING SUPPLIES
Abatron Electronics®*D

All Electronics Corp.*D 84
Atrix, Inc.*D

Bursma Electronic Distributing*D

Caig Labs, Inc.

Chemtronics, Inc 1

Clean Room Products Inc.*D
Consolidated Electronics,

Inc.*D 82
Contact East, Inc.*D 67
Curtis Mfg. Co., Inc.

Digi-Key Corp.*D 82
Digitron Electronics Corp.*D 57

Electrodynamics

Electronic Parts Supply*D

lectronics Warehouse Corp.*D 88
Falcon Safety Products Inc.
“ordham Radio Supply Co.*D 39
Golden Star Inc. Stat-Trol Div.

Head Industries, Inc.

HMC-Hub Material Co.*D 85
HSC Service Co. Div. of Hitachi

Sales Corp. of America 70
Jensen Tools Inc.*D 87
Joseph Electronics*D 81

Klein Tools, Inc.

Laran Electronics*D

M.A T Electronics*D 38

MCM Electronics*D 54

Micro Care Chemical Corp.

Milo Associates, Inc.*D

Miltex Supply Corp.*D

ORA Electronics

PanSon Electronics*D

Parts Express International
Inc.*D 63

Projector-Recorder Belt*D 90

RMS Electronics, Inc.

Rogers Anti-Static Chemicals

Dick Smith Electronics*D

Specialized Products Co.*D

Sprague Magnetics, Inc.*D

Start Mfg. Inc.

Statikil, Inc.

Tech Spray, Inc.

Tool Kit Specialists, Inc.

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

Viziflex Seels, Inc. Keyboard Cover
Div.

LAMPS

Abatron Electronics*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics*D

Atrix, Inc.*D

Bursma Electronic Distributing*D

Clean Room Products Inc.*D

Consolidated Electronics,

Inc.*D 82
Contact East, Inc.*D 67
Digitron Electronics Corp.*D 57
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D 39
HMC-Hub Material Co.*D 85

Industrial Devices, Inc.

See Adv. Page

Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Laran Electronics*D

M.A T Electronics*D 38
MCM Electronics® 54

Milo Associates, Inc.*D
Miltex Supply Corp.*D
Mouser Electronics®*D
ORA Electronics

PanSon Electronics*D
Parts Express International

Inc.*D 63
Projector-Recorder Belt*D 90
The Rex Co.*D
RNJ Electronics Inc.*D 88
Schurter, Inc.

Shogyo

Specialized Products Co.*D

G.C. Thorsen Co.

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

MAGNIFIERS

All Electronics Corp.*D 84
Allied Electronics, A Subsidiary of

Hali-Mark Electronics*D
Atrix, Inc.*D
Bursma Electronic Distributing®*D
Consolidated Electronics,

Inc.*D 82
Contact East, Inc.*D 67
Edroy Products
Electronics Warehouse Corp.*D 88

Fordham Radio Supply Co.*D 39
Grobet File Co. of America

HMC-Hub Material Co.*D 85
Jensen Tools Inc.*D 87
Joseph Electronics*D 81
M.A.T. Electronics*D 38
MCM Electronics*D 54
Miltex Supply Corp.*D

Moody Tools, Inc 89

Mouser Electronics*D

Omnitron Electronics*D

PanSon Electronics*D

Parts Express International
Inc.* D

The Rex Co.*D

RNJ Ele

Sintec Co.*D

Specialized Products Co.*D
Start Mfg. Inc.

Tool Kit Specialists, Inc.
Tool-Tronics, Inc.*D

tronic

PC FABRICATION MATERIALS
Kepro Circuit Systems, Inc.

SHELVES/RACKS/BINS

Allled Electronics, A Subsidiary of
Hall-Mark Electronics®*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Clean Room Products Inc.*D

Contact East, inc.*D 67
Davle Tech Inc.

Fordham ¥ Supply Co.*

Highland Products, Inc.

HMC-Hub Matenal Co.*D 85
loseph Electronics*D 81
Melmat inc.

Miltex Supply Corp.*D
Omega Connections, Ltd.*D
PanSon Electronics*D
Partfollo, Inc.
Specialized Products Co.*D
Start Mfg. Inc.

Tool Kit Specialists, Inc.
Tool-Tronics, Inc.*D
Wescorp

SOLDER/DESOLDERING
BRAID/FLUX

Abatron Electronics®*D

All E¥ orp * 84

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Allied Metglas Products

20 Electronic Servicing & Technology March 1988

See Adv. Page

Arrow Electronics Inc. Catalog Sales
Div.*D
Atrix, inc.*D
Automated Production
Equipment 54
The Boardworks
Bursma Electronic Distributing®D
Chemtronics, Inc
Consolidated Electronics,

Inc.*D 82
Contact East, Inc.*D 67
C&S Sales*D 61
Davle Tech Inc.

Digi-Key Corp.*D 82
Digitron Electronics Corp.*D 57

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 88
Elenco Electronics, Inc.

Hand Tool Industries, Inc.

Hexacon Electric Co.

HMC-Hub Material Co.*D 85
JDR Microdevices*D 1BC
Jensen Tools Inc.*D 87
Joseph Electronics*D 81

Kester Solder Co.
Laran Electronics*D
M.A.T. Electronics*D 38
MCM Electronics*D 54
Milo Associates, Inc.*D
Miltex Supply Corp.*D
Mouser Electronics*D
Omnitron Electronics*D
ORA Electronics
PanSon Electronics*D
Parts Express International
Inc.*D 63
Philips ECG
Pioneer-Standard Electronics*D
Plato Products, Inc.

Projactor-Recorder Belt*D 90
Rawn Co., Inc.

RNJ Elactronics Inc.*D 88
Sintec Co.*D

Dick Smith Efectronics*D

Solder Absorbing Technology, Inc.
Speclalized Products Co.*D

Start Mfg. Inc.

Tech Spray, Inc.

G.C. Thorsen Co.

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Tritr s Inc.*D 69

Zenith Electronics Corp BC
TUBING

Abatron Electronics*D
Allied Electronics, A Subsidiary of

Hall-Mark Electronics*D
AMP Products Corp.

Arrow Electronics Inc. Catalog Sales

Div.*D
Bursma Electronic Distributing*D
Consolidated Electronics,

Inc.*[ 82
Digi-Key Corp.*D 82
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
Elvo Electronics Corp.

Joseph Electronics®*D 81
Laran Electronics*D
M.A.T. Electronics*D 38

Milo Associates, Inc.*D

Miltex Supply Corp.*D

MiniTool Inc 56

Mouser Electronics*D

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International
c.*D 63

Pioneer-Standard Electronics*D

Projector-Recorder Belt*D 90

G.C. Thorsen Co.

Tool-Tronics, Inc.*D

WIRE AND CABLE

Abatron Electronics*D

All Electronics Corp.*D 84

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

AMP Products Corp.

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics*D

See Adv. Page

Associated Electronics/3M
Bursma Electronic Distributing®D
Consolidated Electronics,

InG¥D. -2 82
Curtis Mfg. Co., Inc.
Digi-Key Corp.*D 82
Digitron Electronics Corp.*D 57

Echosphere Corp.

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 88
Elvo Electronics Corp.

Geneva Group of Companies Inc.

GMB Sales Inc.*D 64
G.T.E. Electronics*D 64
Itera/Belmoor

JDR Microdevices*D 1BC
Jensen Tools Inc.*D 87
Joseph Electronics*D 81
Laran Electronics*D

M.A T Electronics®D 38
MCM Electronics*D 54

Milo Associates, Inc.*D
Miltex Supply Corp.*D
Mouser Electronics*D
Nippon America Inc.
O.K. Industries Inc. 11
Omega Connections, Ltd.*D
Omnitron Electronics*D
ORA Electronics
PanSon Electronics*D
Parts Express International
Inc.*D 63
Patton Electronics Co.
Pioneer-Standard Electronics*D

Projector-Recorder Belt*D 90

PTS Corp. 83

Recreational Sports & Imports
(RS&1)*D

The Rex Co.*D

RMS Electronics, Inc.

RNJ Electromcs Inc.*D 88

Scooter Products Ohm Electrics, Inc.

Shogyo

Sintec Co.*D

Dick Smith Electronics*D

Support Systems International Cables
& Accessories Div.

Telephone Extension Corp.

G.C. Thorsen Co.

Tritronics Inc.*D 69

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Electronics Corp BC

AUDIO/VIDEO
ACCESSORIES

A/B SWITCHES

Abatron Electronics*D
Arista Enterprises Inc.
Black Box Corp.
Bursma Electronic Distributing®*D
Consolidated Electronics
inc.*D 82
Curtis Mfg. Co., Inc.
Dwgitron Electronics Corp.*D 57
Echosphere Corp.
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
Itera/Betmoor
JDR Microdevices*D 1BC
Joseph Electronics*D 81
L-Com Inc.
M.A.T_Electronics*D 38
MCM Electronics*D 54
Milo Associates, inc.*D
Monroe Electronics, Inc.
NAP Consumer Electronics Corp.
Network Technologies, Inc.
Nippon America Inc.
Omnltron Electronics*D
ORA Electronics
PanSon Electronics*D
Parts Express International
Inc.*D 63
Patton Electronics Co.
Projector-Recorder Belt*D 90
PTS Corp 83
Recreational Sports & Imports
(RS&1)*D
RMS Electronics, Inc.
RNJ Electronics Inc.*D 88

Company Mailing Addresses begin on page 34



There’s so many features,
You won'’'t believe the price!

Fused to 600 volts AC/DC for HIGH ENERGY PROTECTION to help
protect instrument as well as user from mis-application!

* Accuracy to be found only in
instruments costing much, much
more

* Large, recessed 3%, digit LCD
readout, yet a compact size and
shape

¢ 20 Industrial ranges: AC and DC
amps, resistance and AC and DC
voltage * Battery hatch for quick and easy et

* .1Q resolution - great for checking battery and fuse replacement '
motor windings P B

* 1 uA DC resolution - handy for oil -
burner applications

» Safety leads with replaceable lead
tips

* Over-range Indication

* Low battery indication ,

* Auto zeroes on all ranges ~

* Reversed polarity indication ®

* Accessories add 15KV AC/DC and AMPROBE aw.12
temperature-measuring capability

* Color coded front panel with
rotary switch

* Rugged high impact molded case
* Standard banana jacks

y AMPROBE"
gives so much
for so little.

[\ AMPROBE INSTRUMENT

MR, ;50 OF CORE INDUSTRIES INC, LYNBROOK, NEW YORK 11563
630 MERRICK ROAD. P.O. BOX 329
Area Code 516.593 5600 @ TWX. 5102258403 AMPROBE LYBK
ITT TLX 4971416 @ EASYLINK 82885884
FAX 516.993.5682

Available in well over 100 Countries around the wdrld.
Atlas Electronics in Canada.

Write for catalog AAD79 or visit your AMPROBE distributor today.

Circle (12) on Reply Card
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Dick Smith Electronics®*D

Sprague Magnetics, Inc.*D

Support Systems International Cables
& Accessories Div.

Telephone Extension Corp.

G.C. Thorsen Co.

Tool-Tronics, Inc.*D

Tritronics Inc.*D 69
Wandel & Goltermann, Inc.

Winegard Co.

Zenith Electronics Corp. BC

COUPLERS/SPLITTERS

Abatron Electronics*D

The Antenna Specialists Co. Member
of the Allen Group

Arista Enterprises Inc.

Black Box Corp.

Bursma Electronic Distributing*D

Consolidated Electronics

Inc.*D 82
Echosphere Corp.
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
Itera/Belmoor
Joseph Electronics*D 81
J&W Electronics Inc.
M.AT. Electronics*D 38
MCM Electronics*D 54

Microwave Filter Co., Inc.
Milo Associates, Inc.*D
NAP Consumer Electronics Corp.
Network Technologies, Inc.
Nippon America Inc.
Omnitron Electronics*D
ORA Electronics
PanSon Electronics*D
Parts Express International
Inc.*D
Projector-Recorder Belt*D

63
90

OI. 'I' ANYWHERE YOU WANTIT! |

on, tilt and rotate

PanaVise electronic
your proj

from their holding devices!

30 years experience and
quality, :
lasting service.

ects without removing them

PanaVise ensures reliable, long-

See Adv. Page

PTS Corp. 83

Recreational Sports & Imports
(RS&I)*D

RMS Electronics, Inc.

RNJ Electronics Inc.*D 88

Dick Smith Electronics*D

Spectrum 2000

Support Systems International Cables
& Accessories Div.

Telephone Extension Corp.

G.C. Thorsen Co.

Tool-Tronics, Inc.*D

Tritronics Inc.*D 69
Winegard Co.
Zenith Electronics Corp BC

RF SWITCHERS

Abatron Electronics*D

The Antenna Specialists Co. Member
of the Allen Group

Arista Enterprises Inc.

Black Box Corp.

Bursma Electronic Distributing*D

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

GMB Sales Inc.*D

G.T.E. Electronics*D

Hewlett-Packard Co.

Joseph Electronics*D

J&W Electronics Inc.

Milo Associates, Inc.*D

Monroe Electronics, Inc.

Multiplex Technology, Inc.

NAP Consumer Electronics Corp.

Omnitron Electronics*D

ORA Electronics

PanSon Electronics®*D

Projector-Recorder Belt*D

PTS Corp.

88
64
64

81

90
83

See Adv. Page

Racal-Dana Instruments Inc.

Recreational Sports & Imports
(RS&()*D

RNJ Electronics Inc.*D

Telephone Extension Corp.

G.C. Thorsen Co.

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Electronics Corp

88

BC

SIGNAL MIXERS

Abatron Electronics*D

Arista Enterprises Inc.

Bursma Electronic Distributing*D

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

Joseph Electronics*D

J&W Electronics Inc.

Milo Associates, Inc.*D

Multiplex Technology, Inc.

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

PTS Corp

Recreational Sports & Imports
(RS&l)*D

RNJ Electronics Inc.*D 88

Telephone Extension Corp.

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Electronics Corp

88
81

83

BC

TOOLS

HEAT GUNS
Abatron Electronics*D

See Adv. Page

Allied Electronlcs, A Subsidiary of
Hall-Mark Electronics*D

AMP Products Corp.

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D
Consolidated Electronics

Inc.*D 82
Contact East, Inc.*D 67
Davle Tech Inc.
Digi-Key Corp.*D 82
Digitron Electronics Corp.*D Y74
Electronics Warehouse Corp.*D 88
Eraser Co., Inc. Rush Wire Stripper

Div
Hand Tool Industries, Inc.
HMC-Hub Material Co.*D 85
Ideal Industries
ltera/Belmoor
Jensen Tools Inc.*D 87
Joseph Electronics*D 81
MCM Electronics*D 54
Miltex Supply Corp.*D
M.M. Newman Corp.
Omnitron Electronics*D
Paladin Corp.
PanSon Electronics*D
Projector-Recorder Belt*D 90
The Rex Co.*D
RNJ Electronics Inc.*D 88

Specialized Products Co.*D
Start Mfg. Inc.

Tool Kit Specialists, Inc.
Tool-Tronics, Inc.*D

Ungar, Div. Eldon Industries, inc.
Wabhl Clipper Corp.

Brian R. White Co., Inc.*D

JIGS/FIXTURES/VISES

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Company Mailing Addresses begin on page 34

work holding sysiems allow you to positi

E——

With over
made-in-USA

ELECTRONICS

sturdy, efficient

lock detents,

MULTI-PURPOSE
Self-Centering Extra

Head (opens to 9"), famous

standard Base (moves
and convenient Tray
parts wells) handle

WORK CENTER:

Base Mount (with
difficult to hold

items with ease! Model #350. $52.95.

Wide Opening
“split ball

in three planes), Model

CHASSIS HOLDER:
bs. (45 Kg) with our
Chassis Holdcr..lj'ca-
.s 9" pivot-center height, positive-
AR and all metal fnctl(‘))n
i Knobs

kes for left/right-hand use.
g: at a natural angle for seated opera-
tor. Rugged, durab
i issor clamps for L |
t?()()l (w“h ) $19 p ur local electronics supplier or contact Panavise

for the source nearest you

Vise Products,
::)?\:; Beach, CA 90806; (213) 59%-7621

Hold up to 100 1

odd-shaped chassis). $199.95. Model

#602 (with self-centering,
opening heads). $199.95

fe and convenient!

3 See yo!
extra wide

Circle (15) on Reply Card
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CIRCUIT BOARD HOLDER: Eight-
position rotation,

ight adjustments :
lllfclﬁ posi'tions in the vertical plane
mean convenience
Spring-loadcd arm

boards securely, .
easy removal and replacement. Per
fect for component insertio

dering: a must for
cfctl;lcigncy. Model #333. $49.95

PARN

tilt-angle .a.nd
plus six positive-

and versatility'
holds circuit
but allows quick,

n and sol-
maximum work

Inc.: 2850 E. 29th Street;



See Adv. Page

Data Tech Reliance, Inc.

Eraser Co., Inc. Rush Wire Stripper
Div

Lead; Metal Products, Inc.
Miltex Supply Corp.*D

Omnitron Electronics®*D
PanaVise Products, Inc
PanSon Electronics®*D

Sintec Co.*D
Start Mfg. Inc.
Tool-Tronics, Inc.*D

SOLDERING/DESOLDERING
EQUIPMENT

Abatron Electronics*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Black Box Corp.
The Boardworks

The ‘Cooper Group
Davle Tech Inc.

See Adv. Page

Edsyn Inc
Electronic Parts Supply*D

Elenco Electronics, Inc

Elvo Electronics Corp.

Emulation Technology Inc.

Eraser Co., Inc. Rush Wire Stripper

iv
ESICO-Triton, Inc

Global Specialties Mail Order Div.*D
The Granite Corp.

Grobet File Co. of America

Hand Tool Industries, Inc.

Hexacon Electric Co.

Hot Tools

Ideal Industries
Itera/Belmoor

Leads Metal Products, Inc.
D

Micro Electronic Systems

Milo Associates, Inc.*D

Miltex Supply Corp.*D

Mouser Electronics*D

NAP Consumer Electronics Corp.
M.M. Newman Corp.

Nu Concept Systems

Omnitron Electronics*D
ORA Electronics

Pace, Inc

PanSon Electronics*D

Pioneer-Standard Electronics*D

Company Mailing Addresses begin on page 34

See Adv. Page
Ptato Products, Inc.

RAG Electronics Inc.*D
RDI/Portasol
The Rex Co.*D

Sibex Inc

Sintec Co.*D

Dick Smith Electronics*D
Solder Absorbing Technology, Inc
Solder Removal Co.

Specialized Products Co.*D
Start Mfg. Inc.

G.C. Thorsen Co.

Tool Kit Specialists, Inc.
Tool-Tronics, Inc.*D

Ungar, Div. Eldon Industries, Inc
wahi Clipper Corp

Brian R. White Co., Inc.*D

- TOOL CASES

8
8

54

Abatron Electronics*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Chicago Case Co.

D)

The Cooper Group
Diversified Case
Elect ity sl .
C.H. Ellis Co., Inc.
Gemini Inc

Hand Tool Industries, Inc
Highland Products, Inc.

Howe Industries, Inc.

See Adv. Page

Jonard Industries

KnickerBocker Case Div. K-L
Industries

Koszegi Products, Inc.

Milo Associates, Inc.*D

Miltex Supply Corp.*D

NAP Consumer Electrorics Corp.

Ominitron Electronics*D

Paladin Corp

PanSon Electronics*D

The Rex Co“D

Specialized Products Co.*D
T 64

Tool Kit Specialists, Inc.

Tool-Tronics, Inc.*D

Vaco Products Div.

TOOL KITS

Abatron Electronics*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Black Box Corp.

Cementex Products Inc.

Computer Doctors

The Cooper Group
Curtis Mfg. Co,, Inc
Davle Tech Inc

Diversified Case

E.LL. Instruments, Inc.
Electrodynamics
Electronic Parts Supply*D

INT R ODUCING THE AR-IOO MAXI-PROBE ™

The World’s First Pen-Style DMM
with Built-In IOMHz Logic Probe

Measure:
eVolts «Ohms eDiodes
eAudible Continuity
And:

TTL & CMOS Logic To 10MHz!

Features:

*Screw-On Accessory Tips

*Data Hold

AMERICAN RELIANCE INC.

INNOVATION, NOT IMITATION

The AR-100 Maxi-Probe, Unheard-of teatures and performance in one smad package. Volts.

Ohms. Audible continuity. Data Hold.

Then add & tull-tunction, TTL/CMOS logic probe. Screw-on accessory #ps. Diode Test.

Test Leads. And a storage case.

Result: All the functions you need for both analog and digital testing in orwe small package,

at one low price.

So visit your local ARI distribuwr and take hold

«3.

L)
m{‘%
v

-

VALUE BEYOND MEASURE
(800) 654-9838

of the future, today. “he AR-100 Maxi-
Probe. All othars pale by com-
pangon.

ARI manufactures a complete line of electronic test equipment, including EPROM, EEPROM, and PLD programmers,
IC testers, Cable testers, DPMs, DMMs, and Logic testing devices. Call or write today for your free catalog.
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Electronic Technology Today
Electronics Warehouse Corp.*D 88
Global Specialties Mail Order Div.*D
Hand Tool Industries, Inc.

HMC-Hub Matenal Co.*D 85
Itera/Belmoor

Jers ols Inc 87
Jonard Industries

Joseph Electronics*D 81

Klein Tools, Inc.

KnickerBocker Case Div. K-L
Industries

Koszegi Products, Inc.

M.A.T. Electronics*D 38

Milo Associates, Inc.*D

Miltex Supply Corp.*D

MiniTool Inc 56

Moody Tools, Inc. 89

Mouser Electronics*D

NAP Consumer Electronics Corp.

Omnitron Electronics*D

ORA Electronics

Pace, inc.

Paladin Corp.

PanSon Electronics*D

Parts Express International
Inc.*D

Projector-Recorder Belt*D 90

RMS Electronics. Inc.

See Adv. Page

RNJ Electronics Inc.*D 88
Specialized Products Co.*D
Techni-Tool Inc.*D 64

G.C. Thorsen Co.

Tool Kit Specialists, Inc.
Tool-Tronics, Inc.*D

The Triangle Tool Group, Inc.
Vaco Products Div.

Western Electronics Products Co.

TOOLS, MISCELLANEOUS

Abatron Electronics*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

AMP Products Corp.

Arrow Electronics Inc. Catalog Sales
Div.*D

Atrix, Inc.*D

Biack Box Corp.

The Boardworks

Cementex Products Inc.

Consolidated Electronics

c.*D 82

Contact East, Inc.*D 67

The Cooper Group

Davle Tech Inc.

Desco Industries

Digi-Key Corp.*D 82

See Adv. Page

Digitron Electronics Corp.*D 57
Dremel
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
Elvo Electronics Corp.
EPE Technology
Eraser Co., Inc. Rush Wire Stripper
Div.
The Granite Corp.
Grobet File Co. of America
Hand Tool Industries, Inc.
MC-Hub Material Co.*D 85
Hot Tools
Ideal Industries
Itera/Belmoor

JDR Microdevices*D IBC
Jensen Tools inc.*D 87
Jonard Industries

Joseph Electronics*D 81

Klein Tools, Inc.

KnickerBocker Case Div. K-L
Industries

M AT Electronics*D 38

MCM Electronics*D 54

Micro Electronic Systems

Milo Associates, Inc.*D

Miltex Supply Corp.*D

Moody Tools, Inc 89
Mouser Electronics*D

See Adv. Page

NAP Consumer Electronics Corp.

Nu Concept Systems

Omega Connections, Ltd.*D

Omnitron Electronics*D

ORA Electronics

Pace, Inc.

Paladin Corp.

PanaVise Products, Inc 22
PanSon Electronics*D

Parts Express International

Inc.*D 63
Plato Products, Inc.
Projector-Recorder Belt*D 90

PTS Corp 83
The Rex Co.*D

RMS Electronics, Inc.

RNJ Electronics Inc.*D 88
Sintec Co.*D

Dick Smith Electronics*D

Specialized Products Co.*D

Start Mfg. Inc.
Techni-Tool Inc.*D 64
Tentel Corp 86

G.C. Thorsen Co.

Tool Kit Specialists, Inc.
Tool-Tronics, Inc.*D

The Triangle Tool Group, Inc.
Vaco Products Div.

Western Electronics Products Co.

-

cementt o

g fo@&m :

ANTENNAS/ROTORS/
SATELLITE SYSTEMS

Abatron Electronics*D
Arista Enterprises Inc.
ARS Electronics*D
Bursma Electronic Distributing*D
Channel Master Div. of Avnet, Inc.
Conifer Corp.
Consolidated Electronics,
Inc.*D 82
Echosphere Corp.
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88

Fordham Radio Supply Co.*D 39
GMB Sales Inc.*D 64
G.T.E. Electronics*D 64

The Instrument Mart, Inc.*D
Itera/Belmoor

Joseph Electronics*D 81
Laran Electronics*D
M.A.T. Electronics*D 38

Nippon America Inc.
Omnitron Electronics*D
PanSon Electronics*D

Philips ECG

RNJ Electronics Inc.*D 88
Dick Smith Electronics*D

Tritronics Inc.*D 69

Video Midwest & AVC Divs. of Vaughn
Communications*D

Winegard Co.

Zenith Electronics Corp BC

AUDIO HEADS

Abatron Electronics*D
Arista Enterprises Inc.
ARS Electronics*D
Betacolor Ltda.
Consolidated Electronics,

Inc.*D 82
Digitron Electronics Corp.*D 57
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
GMB Sales Inc.*D 64

G.T.E. Electronics*D 64
Joseph Electronics*D 81
Laran Electronics*D
M.A.T. Electronics*D
Matsushita Services Co
MCM Electronics*D
NAP Consumer Electronics Corp.
Nippon America Inc.
Northern Magnetics, Inc.
ORA Electronics
PanSon Electronics*D
Parts Express International

Inc.*D 63
J.C. Penney Co., Inc.

38
36-37,59
54

Projector-Recorder Belt*D 90
RNJ Electronics Inc.*D 88
Sony Service Co 29
Sprague Magnetics, Inc.*D

Tritronics Inc.*D 69

Video Midwest & AVC Divs. of Vaughn
Communications*D

BELTS/DRIVE WHEELS

Abatron Electronics*D

ARS Electronics*D

Betacolor Ltda.

Bursma Electronic Distributing*D
Consolidated Electronics

Inc.*D 82
Data Tech Reliance, Inc.
Digitron Eiectronics Corp.*D 57

Electronic Parts Supply*D

Electronics warehouse Corp.*D 88

GE/RCA Distributor & Special
Products

GMB Sales Inc.*D 64
G.T.E. Electronics*D 64
Joseph Electronics*D 81

Laran Electronics*D
M.A.T. Electronics*D 38
Matsushita Services Co 36-37.59
MCM Electronics*D 54
NAP Consumer Electronics Corp.
Nippon America Inc.

Omnitron Electronics*D

ORA Electronics
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PanSon Electronics*D
Parts Express International

Inc.*D 63
J.C. Penney Co., Inc.
Philips ECG
Projector-Recorder Belt*D 90
RNJ Electronics Inc.*D 88
Sony Service Co 29

Sprague Magnetics, Inc.*D

G.C. Thorsen Co.

Tritronics Inc.*D 69

Video Midwest & AVC Divs. of Vaughn
Communications*D

CAPACITORS

Abatron Electronics*D

All Electronics Corp.*D 84

Allied Electronics, A Subsidlary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Beckman Industrial Corp IFC
Bursma Electronic Distributing*D
Consolidated Electronics

Inc.*D 82
Digi-Key Corp.*D 82
Digitron Electronics Corp.*D 57

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 88

Fordham Radio Supply Co.*D 39

GE/RCA Distributor & Special
Products

International Components Corp.

Itera/Belmoor

E.F. Johnson Co.

Joseph Electronics*D 81
Laran Electronics*D

M.A.T. Electronics*D 38
Matsushita Services Co 36-37,59

MCM Electronics*D 54
Milo Associates, Inc.*D

Mouser Electronics*D

NAP Consumer Electronics Corp.

NTE Electronics, Inc 3l
Omnitron Electronics*D

ORA Electronics
PanSon Electronics*D
Parts Express International

Inc.*D 63
J.C. Penney Co., Inc.
Plastic Capacitors Inc.
Projector-Recorder Belt*D 90

RNJ Electronics Inc.*D 88
Salen Enterprises*D

Scooter Products Ohm Electrics, Inc.
Sintec Co.*D

Dick Smith Electronics*D

Sony Service Co 29
Sprague Magnetics, Inc.*D
Tritronics Inc.*D 69

Video Midwest & AVC Divs. of Vaughn
Communications*D
Zenith Electronics Corp BC

CIRCUIT BREAKERS

Abatron Electronics*D

All Electronics Corp.*D 84

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Distributing*D

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 88

Fordham Radio Supply Co.*D 39
Joseph Electronics*D 81
M.A.T. Electronics*D 38

Omnitron Electronics*D
PanSon Electronics*D
J.C. Penney Co., Inc.

RNJ Electronics Inc.*D 88
Schurter, Inc.

G.C. Thorsen Co.

Tritronics Inc.*D 69

Video Midwest & AVC Divs. of Vaughn
Communications*D

CONNECTORS/TERMINALS
Abatron Electronics*D

Company Mailing Addresses begin on page 34
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DIAGNOSTICS

for Personal Computers
from Windsor Technologies

Windsor Technologies offers a family of diagnostic products for IBM PC, PC XT, PC AT and compatible
computers. Originally designed for and used by service industry protessionals, Windsor's products are
well suited for anyone involved in the management and maintenance of personal computers.

PC-Technician®
Protessional Level Personal Computer Diagnostic System
PC-Technician is an ‘advanced’ type diskette-based diagnostic system that

| provides comprehensive testing for each individual system component. Infor-
mation about the testing and the results are presented via text and graphics

on the system’s display. PC-Technician provides on-line help displays and
information about the system’s configuration.

PC-Technician is ideal for service personnel, manufacturers, OEM’s, and users
| who need detailed information about the status of their computer’s hardware.

PC-Technician is available in the following configurations:
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« Product Code T01 (for PC, PC XT) $195.00
- Product Code T51 (for PC AT) $245.00
« Product Code T90 (for PC, PC XT, PC AT—

T01 and T51 in the same carrying case) $395.00

A FREE Evaluation Diskette is available—see the coupon below.

/

S e Y
WindsorPOST £ron

i Personal Computer Diagnostic ROM Module 7 Y}
{ WindsorPOST is designed to be used when the system is maltunctioning such L /'j,j
| that its ‘power-on-self-test’ (commonly called POST) does not complete oy G T
| satisfactorily and a diskette-based diagnostic product, such as PC-Technician, < (/7 ‘\-QJ
i cannot be loaded and used for troubleshooting. {: ,‘Af: I,”
[ WindsorPOST temporarily replaces the system’s BIOS ROM module. When :T, 9,52?’-’,1’
| installed, its LED indicates it the proper amount of power is at the BIOS = .'(r((,', \‘2
ROM socket. It then performs 36 tests on the circuits and electrical components d % _{j.‘r," ;

| on the system board, the system memory up to 640K, and the color or mono- 4 o "‘ .
| chrome video display memory. Errors are identified down to the module (chip) H /J é//l’:
| level in three full displays of information on the system’s video display unit. \ ,S);{'.L(, /é
[ WindsorPOST is intended for those service operations where specific identi- ’ _;‘K/ "1
| fication of failing components is required and where sotdered components are ‘f,'"\‘,:l X5
removed and replaced. WindsorPOST has been in use in the field for over one SRZIEPTEE A .
l year and performance data indicates that it properly identifies the failing P01—PC, PCXT ’/;'},-‘2,‘511%“(_//*:{; (}1
i component at least 70% of the time. ,é."T R Y .'}/7 Y o1 b
WindsorPOST is currently available for use on IBM PC’s and PC XT’s (a PC AT ,.'5}# rj(:/‘ '&’Jf/ ’-'1'/) &J
‘ type product is under development) and those compatible systems where 'r‘,‘f‘;)*?rf"n,d RAlox ';-4"_/
. the system board circuitry and components are extremely similar to the IBM P ? 0y f‘ v‘f/‘r' > ( Lo
standard. WindsorPOST comes with a 30-day money back guarantee. ,{é/‘?’j\f ('%;‘I’Z/#%l ‘J'
[ " P P 8457, ‘n‘,r‘ A NT A |
| Product Code P01 (PC, PC XT) $295.00 2 ‘{, RIIAAY Il
For immediate ordering, contact Windsor P T T i A j"j—"":t'-;/'

| Technologies at (415)94'56 2209, 8:30 | Windsor Technologies, Inc. BeNS
A et . -2200 [5td
' AM-5:00 PM Pacific Coast time. VISA I 130 Alto Street, San Rafael, CA 94901 - (415) 456-22 =;/"//'?v(‘,¢
| Mastercard, American Express and COD I Please Send A Free PC-Technician Evaluation Diskette |V/; '?.;{ 4
gty
l GriCrSvaonepISt | | Piease Send Info About PC-Technician windsorPOST |/l‘ {)’)‘ 4\
I mtCard ? l I,,‘)c '.‘7}
[ o | NAME _ - TITLE S |1t-:{'(:.,<(/‘
| ; ; IAAR VAT
Volume discounts and reseller discounts | COMPANY i (TELEPHONE) 'j L ‘(,' /)
| are available. | lﬁf/ . /_\‘.
[ \ ; I AY
! Windsor Technologies, Inc. : AEEEESS s e ——— }{.',.,,‘».5:,}/,
! 130 Alto Street | oy STATE 2P BArIEAL
. San Rafael, CA 94901 | |- &s
! (415) 456-2200 I SERVICE CO. OEM MANUFACTURER DEALER VAR/VAD I"d"«; J!l'n
PC-Technician and WindsorPOST are lradem?rrks of Windsor | IN-HOUSE SERVICE USER OTHER - I»:/;A ,“? -
Technologies. Inc., and IBM PC, PC XT, PC AT are trademark ENAL 7Y

jfn':evc:\:gon:l B:smaesi Machines CL‘vac)rallL‘ma e demane L_ o = — — —— M el __555133_8_8_! ,‘ ';*‘J»f-',(’}“

Circle (14) on Reply Card



REPLACEMENT PARTS/COMPONENTS DIRECTORY

See Adv. Page
.. 84

All Electronics Corp.*D .............
Allied Electronics, A Subsidiary of
Hall-Mark EIectromcs‘D
AMP Products Corp.
Arrow Electronics Inc. Catalog Sales
Div.*D
ARS Electronics*D
Assoclated Electronics/3M
B&B Electronics Mfg., Co.
Consolidated Electronlcs
Inc.*D
Deutsch Industrial Products Div.
Digi-Key Corp.
Digitron Electronics Corp.*D ...
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
Fordham Radio Supply Co.*D
Ideal Industries
International Components Corp.
Itera/Belmoor
Joseph Electronics®*D
Keystone Electronics Corp.
Klein Tools, Inc.
Laran Electronics*D
M.A.T. Electronics®D ...........ccc.oeee
Matsushita Services Co
MCM Electronics®*D ...........cccccovvenn.
Milo Associates, Inc.*D
Mouser Electronics*D
Nippon America inc.
Omnitron Electronics®D
ORA Electronics
PanSon Electronics*D
Parts Express International
Inc.*D . :

Shogyo

Sintec Co.*D

Dick Smith Electronics*D
G.C. Thorsen Co.
Tritronics Inc.*D
Vaco Products Div.

FLYBACKS

Abatron Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics®*D

Betacolor Ltda.

Bursma Electronic Distributing*D

Consolidated Electronics,

Inc.*D . R - ¥4
Digitron Electronics Corp. K 57
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88

GMB Sales Inc.*D .......
G.T.E. Electronics®D ...
Joseph Electronics®D .
M.A.T. Electronics®D ...
Matsushita Services Co. .
MCM Electronics®*D .
Mitsubishi Electric Sales Ameruca
Services Div.
NAP Consumer Electronics Corp.
Nippon America Inc.
Omnitron Electronics*D
ORA Electronics
PanSon Electronics*D
Parts Express International
[ R — 63
J.C. Penney Co., Inc.
RNJ Electronics Inc.*D .
Sony Service Co. —be
Thordarson/Meissner
Tritronics Inc.*D ... 69
Video Midwest & AVC DIVS of Vaughn
Communications*D

36-37,59
.54

Zenith Electronics Corp. ... G
FUSES

Abatron Electronics*D

All Electronics Corp.*D ................. .84

Allied Electronics, A Subsidiary of
Hall-Mark Electronlcs‘D

Arista Enterprises Inc.

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics*D

Betacolor Ltda.

Bursma Electronic Distributing*D

Consolidated Electronics,

Inc.*D . .82
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Digi-Key Corp.*D
Digitron Electronics Corp.
Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D ........ 39
Itera/Belmoor

Joseph Electronics®D ..............c....... 81

Laran Electronics*D

M.A.T. Electronics*D .........

Matsushita Services Co.

MCM Electronics*D

Milo Associates, Inc.*D

Mitsubishi Electric Sales America
Services Div.

Mouser Electronics*D

NAP Consumer Electronics Corp.

Nippon America Inc.

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International
Inc.*D

J.C. Penney Co., Inc.

Projector-Recorder Belt*D

RNJ Electronics Inc.*D

Salen Enterprises*D

Schurter, Inc.

Scooter Products Ohm Electrics, Inc.

Shogyo

Sintec Co.*D

Dick Smith Electronics*D

G.C. Thorsen Co.

Tritronics Inc.*D ......... .69

Video Midwest & AVC Dws of Vaughn
Communications*D

Zenith Electronics Corp. ................ 8C

HARDWARE

Abatron Electronics*D

Allied Etectronics, A Subsidiary of
Hatl-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Distributing*D

Data Tech Reliance, Inc.

Digi-Key Corp.*D .

Digitron Electronics. Corp 0

Electrodynamics

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

Fordham Radio Supply Co.*D .......

E.F. Johnson Co.

Joseph Electronics®D .....................

Keystone Electronics Corp.

Laran Electronics*D

Matsushita Services Co.

MCM Electronics*D .

Milo Associates, Inc. 'D

Mouser EIectronics‘D

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International
Inc.*D .

Projector- Recorder Belt‘D

Shogyo

Slntec Co.*D

Dick Smith Electronics®*D

G.C. Thorsen Co.

Tritronics Inc.*D

D.S. Walker & Associates, Inc. ......

88
39

81

. 36-37,59
.54

HOLDERS/CLIPS

Abatron Electronics*D

Allied Electronics, A Subslidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Dlstnbutlng‘D

Digi-Key Corp.*D —

Digitron Electronics Corp. 0 57

Electronic Parts Supply*D

Electronics Warehouse Corp.*D 88

Industrial Devices, Inc.

E.F. Johnson Co.

Joseph Electronics*D

Keystone Electronics Corp

M.A.T. Electronics®D . .38

Matsushita Services Co. ... 36-37,59

MCM Electronics®D . . At D4

Milo Assoclates, Inc. 0

ORA Electronics

PanSon Electronics®*D

.. 81

March 1988

See Adv. Page

Parts Express International
Inc.*D o

J.C. Penney Co lnc

Projector- Recorder Belt*D

Schurter, Inc.

Shogyo

Sintec Co.*D

G.C. Thorsen Co.

Vaco Products Div.

INDUCTORS

Abatron Electronics®*D

All Electronics Corp.*D ..

Arrow Electronics Inc. Catalog Sales
Div.*D

.84

Digi-Key Corp.*D . 82
Digitron Electronics Corp ‘D ..57
Joseph Electronics®*D . 81
J&W Electronics Inc.
MCM Electronics®D ............ 54
Milo Associates, Inc.®D
Mouser Electronics*D
PanSon Electronics*D
Parts Express International

Inc.*D . .63

J.C. Penney Co Inc.

Dick Smith Electronics*D

Video Midwest & AVC Divs. of Vaughn
Communications*D

LAMPS/LEDs/INDICATORS

Abatron Electronics®*D

All Electronics Corp.*D .......

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics*D

Bursma Electronic Distributing*D

Consolidated Electronics,

INEED)] ity o instmmm—— . 82
Digi-Key Corp ‘D . S 4
Digitron Electronics Corp ‘D ...57
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co*D ....... 39
Hewlett-Packard Co.

Industrial Devices. Inc.

Itera/Belmoor

JDR Microdevices®*D . ...1BC
Joseph Electronics®*D . .81
Laran Electronics*D

M.A.T. Electronics®D ........cocoovunee..e. 38
Matsushita Services Co. ... 36- 37.59
MCM Electronics®D ....................... 54

Milo Associates, Inc.*D

Mouser Electronics*D

NAP Consumer Electronics Corp

NTE Electronics, Inc. ..... 31

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International
2 Tery & Jpe— SH—

J.C. Penney Co

Philips ECG

Projector-Recorder Belt*D .

RNJ Electronics Inc.*D ...

Schurter, Inc.

Scooter Products Ohm Electrics, Inc.

Shogyo

Sintec Co.*D

Dick Smith Electronics*D

G.C. Thorsen Co.

Tritronics Inc.*D ... .69

Video Midwest & AVC DIVS of Vaughn
Communications®*D

MAGNETRONS

Abatron Electronics*D
ARS Electronics*D
Consolidated Electronlcs,

63

90
.88

Inc.*D . - .82
GMB Sales Inc.*D .. ..64
G.T.E. Electronics®*D .64
Joseph Electronics®*D o8 1
Matsushita Services Co. ... 36-37,59
MCM Electronics®*D .54
PanSon Electronics*D
J.C. Penney Co., Inc.

Tritronics In¢.*D 69

MODULES

See Adv. Page

Abatron Electronics*D
Bursma Electronic Distributing*D
Data Tech Reliance, Inc.

Digi-Key Corp.*D .. voin. 82
Digitron Electronics Corp D) m—)
Electronic Parts Supply*D

Electronics Warehouse Corp.*D 88
GE/RCA Distributor & Special

Products
GMB Sales Inc.*D ...... .64
G.TE. Electronics®D .............. ..64
Joseph Electronics®D ... . 81
Laran Electronics*D
Matsushita Services Co. ... 36-37,59
Module Exchange
NAP Consumer Electronlcs Corp.

tronics*D

sonics*D
Jo Co., Inc.
PTS Corp. - 83
Schurter, inc.
Sintec Co.*D
Tritronics Inc.*D .69
Zenith Electronics Corp BC
MOTORS
Abatron Electronics*D
All Electronics Corp.*D ...... .84
Allied Electronics, A Subsndlary of

Hall-Mark Electronics*D
Betacolor Ltda.

Bursma Electronic Distributing®D
Consolidated Electronics,

Inc.*D ... 82
Digitron Electronics Corp D .....57
Electronic Parts Supply*D
Electronics Warehouse Corp *D 88

GMB Sales Inc.*D ...... ° 64

G.T.E. Electronics®*D 64
Joseph Electronics®*D .. 81
Laran Electronics®*D
Matsushita Services Co. .... 36-37,59
MCM Electronics*D . 54
Milo Associates, Inc.*D
NAP Consumer Electronics Corp.
Nippon America Inc.
ORA Electronics
PanSon Electronics*D
Parts Express International
Inc.*D . 63

NE. Penney Coy Inc
Pro1ector Recorder Belt*D e 90
RNJ Electronics inc.*D .88
Sony Service Co. e 29
Sprague Magnetics, Inc.*D
Tritronics inc.*D 69

Video Midwest & AVC Divs. of Vaughn
Communications*D

PHONO CARTRIDGES/STYL!

Abatron Electronics*D

Arista Enterprises Inc.
Audio-Technica U.S,, Inc
Betacolor Ltda.

Bursma Electronic Distributing*D
Consolidated Electronics,

Inc.*D powesione B2
Digitron Electronics Corp D . 97
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D 39
GMB Sales Inc.*D 64
G.TE. Electronics®*D 64
Itera/Belmoor
Joseph Electronics*D .. 81

M.A.T. Electronics*D .38

Matsushita Services Co. ... 36- 37 59

MCM Electronics*D .54

Mitsubishi Electric Sales Amerlca
Services Div.

NAP Consumer Electronics Corp.

Nippon America Inc.

Omnitron Electronics*D

PanSon Electronics*D

Parts Express International

Inc.*D 63
J.C. Penney Co Inc
Projector- Recorder Belt*D 90
RNJ Electronics Inc.*D .. 88
Sony Service Co. .. 29
Tritronics inc.*D ... ...69
Zenith Electronics Corp. 8C

PICTURE TUBES/CRTs

Company Mailing Addresses begin on page 34



Only NRI teaches you to service all computers
as you build your own fully IBM:-
compatible microcomputer ‘“ s

With more and more new applications
being developed for every facet of
business, education, and personal
computer use, the demand for trained
computer service technicians surges
forward. The Department of Labor
ranks computer service high on its list
of top growth fields, with accelerated
demand creating more than 30,000 new
jobs within the next 10 years.

Total systems training

No computer stands alone

it’s part of a total system. And if

you want to learn to service and repair
computers, you have to understand
computer systems. Only NRI includes a

powerful computer system as part of e
your training, centered around the new, ‘ TN e i S5 Blgconsw
fully IBM-compatible Sanyo 880 Series Lab to design and modify circuits « Four-function digital W\
computer. sl bl Al sl 3
5 s Series computer with “intelligent” keyboard and 360K, 5% * floppy disk -

You'll assemble the Sanyo’s drive » 20 megabyte hard disk drive you-install intemally » High- M‘V

“inteuigent" keyboard, mstall the resolution mom‘xchrome monitor ¢ 8K ROM, 256K RAM ¢ Bundied
1, software including GW. BASIC, MS-DOS, WordStar, CalcStar «

gzwer gpl)t’e?.fnd 5% i flll(l)p};:y dlslktl Reference manuals, schematics, and bite-sized lessons.

ve, and interface the high-resolution
monitor. Plus now you also
install a powerful 20 megabyte NRLIS SGs ey
hard tgésk dﬁ\;le—atloday’s most- AT Send for 100-page free catalog
wan mnp eral—to con:puter system.
dramaialy s you B e inal e
computer’s data storage power supply, disk page, full color catalog, wit e lacts
capacity while at the same time drive, and monitor, about at-home computer training. Read
giving you lightning-quick data diractons. "% detailed descriptions of each lesson,
access. You get more each experiment you perform. See each
confidence buiding, real-world b i il g e

: aining. Youeven  withan check ou
m’x)% you go OI(I:i:‘OCllit desi get some of the training in other high-tech fields such
and periph grr almmm amn'mgtén i en. most popular software, including WordStar, ~ as Robotics, Data Communications,
P - CalcStar, GW Basic and MS DOS. TV/AudiofVideo Servicing, and more.

No experience necessary —

NRI builds it in D COUPON TODAY FOR FR
N2 . [a:::o_%:*:;::.";e;... |

McGraw-Hill Continuing Education Center e ] check for details.
3939 Wisconsin Avenue, NW, Washington, DC 20016 N . . I

NRI CATALOG!

Even if you’ve never had any previous
training in electronics, you can succeed
with NRI training. You'll start with the

baSlCS' t‘hen rapldly blﬂ]d o.n.them t,O | W CHECK ONE FREE CATALOG ONLY Electronic Design Technology Air Conditioning, Heating & Refrigeration ‘
master SUCh conoept,s as dlglt,al lOglC, | Computer Electronics Industrial Electronics Smail Engine Repair |
TVIVideolAudio Servicing Communications Electronics Electrician
nucroprocessor desx and com uter Robotics Basic Electronics Locksmithing & Electronic Security
memory. You'll build and test a vanced | Electronic Music Technology Bookkeeping and Accounting Travel Careers |
S o Q 0 Satellite Electronics Building Construction Telephone Servicing

electromc arcuits USlIlg t‘he e).(cluswg . | Digital Electronic Servicing Automotive Servicing Paralegal 1
NRI Discovery Lab®, professional digital

multimeter, and logic probe. Like your | s iy - = =T |
computer, theyre all yourstokeepas | sieet - |

l CityiStateiZip we'll give you tomorrow. Accredited by the National Home Stuoy Council #2038 I




REPLACEMENT PARTS/COMPONENTS DIRECTORY

See Adv. Page

ARS Electronics*D

Betacolor Ltda.

Bursma Electronic Distributing®*D

Clinton Electronics Corp.

Electronic Parts Supply*D

Fordham Radio Supply Co.*D

GE/RCA Distributor & Special
Products

GMB Sales Inc.*D ... . 64

G.TE. Electronics*D ............. .64

Joseph Electronics*D ........ 81

Matsushita Services Co. ... 36- 37 59

Mitsubishl Electric Sales America
Services Div.

NAP Consumer Electronics Corp.

Omnitron Electronics*D

PanSon Electronics*D

J.C. Penney Co., Inc.

RNJ Electronics Inc.*D 88

Sony Service Co. .29

Tritronics Inc.*D ... .69

Video Midwest & AV DIVS of Vaughn
Communications*D

Xcel Corp. Computron Div.

Xcel Corp. Digitran Div.

Zenith Etectronics Corp. BC

POTENTIOMETERS

Abatron Electronics*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Distributing®D

Consolidated Electronics,

Inc.*D ... i 2%
Digi-Key Corp *D .. .82
Digitron Electronlcs Corp. 0D 57

Electronic Parts Supply*D
Electronics Warehouse Corp.*D
Fordham Radio Supply Co.*D
Joseph Electronics*D .
Laran Electronics*D
Matsushita Services Co.
MCM Electronics*D
Milo Assoclates, Inc.*D
Mouser Electronics*D
NAP Consumer Electronics Corp.
Omnitron Electronics*D

PanSon Electronics*D

88
=39
81

... 36-37,59
.54

J.C. Penney Co., Inc.
Projector-Recorder Belt*D 90
Schurter, Inc.

Scooter Products Ohm Electrics, Inc.
Shogyo

Sintec Co.*D

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

RECTIFIERS

Abatron Electronics*D

All Electronics Corp.*D -

Allied Electronics, A Subslidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Distributing*D

Consolidated Electronics,

..84

Inc.*D ... .82
Digi-Key Corp. D 82
Digitron Electronics Corp.*D .57
Electrodynamics
Electronic Parts Suppiy*D
tlectronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D 39

GE/RCA Distributor & Special
Products

International Components Corp

Joseph Electronics*D 81

Laran Electronics*D

M.A.T. Electronics*D ...

Matsushita Services Co.

MCM Electronics*D

Milo Associates, Inc.*D

Mouser Electronics*D

NAP Consumer Electronics Corp.

NTE Electronics, Inc.

Omnitron Electronics*D

PanSon Electronics*D

Parts Express International
Inc.*D

J.C. Penney Co., Inc

Philips ECG

voroccewer (38
... 36-37,59
. 54

63

See Adv. Page

Projector-Recorder Belt*D 90
Scooter Products Ohm Electrics, Inc.
Sintec Co.*D

Dick Smith Electronics*D

Tritronics Inc.*D 69

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

2Zenith Electronics Corp. BC

RELAYS

Abatron Electronics*D

All Electronics Corp.*D .

Allied Electronics, A Subsndlary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Consolidated Electronics
INCD; e .

Digi-Key Corp Dt i

Electronic Parts Supply*D

Electronics Warehouse Corp.*D

Fordham Radio Supply Co.*D

Interconnect Devices, Inc.

JOR Microdevices*D .....

Joseph Electronics*D

Laran Electronics*D

Matsushita Services Co. ... 36-37,59

MCM Electronics®D ......cccceovunee 54

Milo Associates, Inc.*D

Mouser Electronics*D

NAP Consumer Electronics Corp.

ORA Electronics

PanSon Electronics*D

Parts Express International
INGH* D giusten SN

J.C. Penney Co

Philips ECG

Salen Enterprises*D

Scooter Products Ohm Electrics, Inc.

Dick Smith Electronics*D

G.C. Thorsen Co.

Tritronics Inc.*D .69

Video Midwest & AVC Divs. of Vaughn
Communications*D

.84

63

RESISTORS

All Electronics Corp.*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Distributing®D

Consolidated Electronics,

84

Inc.*D . 82
Digi-Key Corp.*D ..... =122
Digitron Electronics Corp D ..57
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D 39
GE/RCA Distributor & Special

Products
International Components Corp.

JDR Microdevices*D ....IBC
Joseph Electronics*D . ..81
Laran Electronics*D

Matsushita Services Co. ... 36-37,59
MCM Electronics*D . shan 54

Milo Associates, Inc.*D

Mouser Electronics®*D

NAP Consumer Electronics Corp
NTE Electronics, Inc. ..
Omnitron Electronics*D

PanSon Electronics*D

Parts Express International

Inc.*D . b3
J.C. Penney Co., Inc.
Projector-Recorder Belt*D 90

Salen Enterprises*D

Scooter Products Ohm Electrics, Inc.
Sintec Co.*D

Dick Smith Electronics*D
Sony Service Co. . .29
Tritronics Inc.*D : .69
Video Midwest & AVC Divs. of Vaughn

Communications®*D

2enith Electronics Corp. BC

SEMICONDUCTORS, DIODES

Abatron Electronics®*D

All Electronics Corp.*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

84
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See Adv. Page

Arrow Electronics Inc. Catalog Sales
Div.*D
ARS Electronics*D
Betacolor Ltda.
Bursma Electronic Distributing*D
Consolidated Electronics,
inc.*D -
Digi-Key Corp.*D ’
Digitron Electronics Corp.*D
Electrodynamics
Electronic Parts Supply*D

82
.57

Electronics Warehouse Corp.*D 88
GE/RCA Distributor & Special
Products

GMB Sales Inc.*D . ..64
G.T.E. Electronics*D 64
International Components Corp
Itera/Belmoor

JDR Microdevices*D ...1BC
Joseph Electronics*D 81

Laran Electronics*D

M.A.T. Electronics*D 38

Matsushita Services Co. ... 36-37,59

MCM Electronics*D - ....54

Milo Associates, Inc.*D

Mitsubishi Electric Sales America
Services Div.

Mouser Electronics*D

NAP Consumer Electronics Corp

NTE Electronics, Inc.

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International
Inc.*D . .

J.C. Penney Co.,

Philips ECG

Power Technology Components
Microseml Co.

63

Projector-Recorder Belt*D 90
RNJ Electronics Inc.*D 88
Salen Enterprises*D

Sintec Co.*D

Dick Smith Electronics*D

Sony Service Co. .......... 29
Tritronics Inc.*D 69

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Electronics Corp. ..... BC
SEMICONDUCTORS, ICs

Abatron Electronics*D

All Electronics Corp.*D . 84

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics*D

Betacolor Ltda.

Bursma Electronic Distributing*D

Consolidated Electronics

INTE i ——— 82
Datel, Inc.
Digi- Key Corp.*D ....... 82
Digitron Electronics Corp ‘D 57,
Displaytek Corp.
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88

GE/RCA Distributor & Special
Products

GMB Sales Inc.*D

G.T.E. Electronics*D

Itera/Belmoor

JDR Microdevices*D

Joseph Electronics*D .

Laran Electronics*D

M.A.T. Electronics*D ... 38

Matsushita Services Co. ... 36-37,59

MCM Electronics*D .54

Milo Associates, Inc.*D

Mitsubishi Electric Sales America
Services Div.

Mouser Electronics*D

NAP Consumer Electronics Corp.

NCM Electronics

NTE Electronics, Inc. ..

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express international

64
64

18C
81

31

Inc.*D , 63
J.C. Penney Co.,
Philips ECG
Projector-Recorder Belt*D .90
RNJ Electronics Inc.*D 88

See Adv. Page

Salen Enterprises*D

Sintec Co.*D

Dick Smith Electronics*D

Sony Service Co. . ER

Tritronics Inc.*D ..69

Video Midwest & AVC Duvs of Vaughn
Communications*D

Zenith Electronics Corp. . BC
SEMICONDUCTORS,

SCRs/TRIACS
Abatron Electronics*D
All Electronics Corp.*D ' 84
Allled Electronics, A Subsldlary of

Hall-Mark Electronics*D
Arrow Electronics Inc. Catalog Sales

Div.*D
ARS Electronics*D
Betacolor Ltda.

Bursma Electronic Distributing*D
Consolidated Electronics,

Ine*D | ... 82
Digi-Key Corp D .. ..82
Digitron Electronics Corp 0 57
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
GE/RCA Distributor & Special

Products
GMB Sales Inc.*D ... ..64
G.T.E. Electronics*D ... .64
Itera/Belmoor
JDR Microdevices*D ......iBC
Joseph Electronics*D .. 81
Laran Electronics*D
M.A.T. Electronics*D .38
Matsushita Services Co. ... 36- 37 59
MCM Electronics*D .........ccceecneene. 54
Milo Associates, Inc.*D
Mouser Electronics*D
NAP Consumer Electronics Corp
NTE Electronics, Inc. .
Omnitron Electronics*D
PanSon Electronics®*D
J.C. Penney Co., Inc.

Phitips ECG

Projector-Recorder Belt*D g0
RNJ Electronics Inc.*D 88
Dick Smith Electronics*D

Sony Service Co. : 29
Tritronics Inc.*D ... 69
Zenith Electronics Corp. BC
SEMICONDUCTORS,

TRANSISTORS
Abatron Electronics*D
All Electronics Corp.*D 84
Allled Electronics, A Subsidiary of

Hall-Mark Electronics*D
Arrow Electronics Inc. Catalog Sales

Div.*D
ARS Electronics*D
Betacolor Ltda.

Bursma Electronic Distributing*D
Consolidated Electronics

Inc.*D . - 82
Digi-Key Corp *D) . 82
Digitron Electronics Corp o0 wD7
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
GE/RCA Distributor & Special

Products
GMB Sales Inc.*D . 64
G.T.E. Electronics*D 64
Itera/Belmoor
JDR Microdevices*D .1BC
Joseph Electronics*D 81

Laran Electronics*D
M.A.T. Electronics*D ........ ... 38
Matsushita Services Co. .... 36-37,59
MCM Electronics*D . 54
Milo Associates, Inc.*D
Mitsubishi Electric Sales America
Services Div.
Mouser Electronics*D
NAP Consumer Electronics Corp.
Nippon America Inc.
NTE Electronics, Inc.
Omnitron Electronics*D
ORA Electronics
PanSon Electronics*D
Parts Express International
Inc.*D
J.C. Penney Co., Inc

31

63

Company Mailing Addresses begin on page 34



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

2.Regional Centers,Our Regional
Cente™s are set up to assist you with
any technical questions. Just call one
of the following numbers. Mahwah,
N (201) 529-1616; Philadelphia, PA

215) 632-7999; Irving, TX { 'll?
58-1167; Fort Lauderdale, FL (305)
920-5656; Honolulu, HA (808)
834-6622; Niles, IL {312) 647-0244;
Detroit, Ml (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 tield of consumer

SONY

Sony Service Company
A Division of Sony Corporation of America

ers may never need
Ihe?o ] e Company, but it's
comforting to knaw we're only a
ghone call away.
Our nationwide network of Sony

Service Centers, Training and
Technical Departments and our Nat-
ional Parts Center represent our
commitment to se~vice. This means if

ou sell or service Sony products,

ony is there for you. %ecd 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

Son{ Service Center call

(201) 930-SONY (7659).

electronics, authorized servicers and
Sony Service Center technicians need
the [atest information available. This
information is provided through train-
ing sessions at our Regional 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, 828
NW 107th Terrace, Kansas
Citg MO 64153 Attention
Publications Department
or call (816) 891-7550.

1987 Sony Corporotion of America. Sony is a registered tradzmark of Sony Corporation



REPLACEMENT PARTS/COMPONENTS DIRECTORY

See Adv. Page

Philips ECG
Power Technology Components
Microsemi Co.

Projector-Recorder Belt*D 90
RNJ Electronics Inc.*D 88
Salen Enterprises*D

Dick Smith Electronics*D

Sony Service Co 29

Tritronics Inc.*D - 69
Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Electronics Corp. 8C

SOCKETS

All Electronics Corp.*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

ARS Electronics*D

Atrix, Inc.*D

Betacolor Ltda.

Consolidated Electronics
Inc.*D

Davle Tech Inc.

Digi-Key Corp.*D

Digitron Electronics Corp.*D

Electronic Parts Supply‘g

Electronics Warehouse Corp.*D

Fordham Radio Supply Co.*D

Industrial Devices, Inc.

Itera/Belmoor

JOR Microdevices*D

E.F. Johnson Co.

Joseph Electronics*D

Keystone Electronics Corp.

Matsushita Services Co.

Milo Associates, Inc.*D

Mouser Electronics*D

NAP Consumer Electronics Corp.

NTE Electronics, Inc

Omnitron Electronics*D

PanSon Electronics*D

Projector-Recorder Belt*D

Salen Enterprises*D

Shogyo

Sintec Co.*D

Dick Smith Electronics*D

Sony Service Co 29

G.C. Thorsen Co.

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Electronics Corp

84

82

82
57

88
39

1BC
81
36-37,59

31

90

BC

SPEAKERS
Abatron Electronics*D

All Electronics Corp.*D 84
Allled Etectronics, A Subsidiary of
Hall-Mark Electronics*D
Arista Enterprises Inc.
Bursma Electronic Distributing*D
Consolidated Electronics
Inc.*D 82
Digitron Electronics Corp.*D 57
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D 39
GMB Sales Inc.*D 64
G.T.E. Electronics*D 64

See Adv. Page

International Components Corp.

Itera/Belmoor

JDR Microdevices*D

Joseph Electronics*D

Laran Electronics*D

M.A.T. Electronics*D

Matsushita Services Co

MCM Electronics*D

Milo Associates, Inc.*D

Mitsubishi Electric Sales America
Services Div.

Mouser Electronics*D

NAP Consumer Electronics Corp.

Nippon America Inc.

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International
Inc.*D

J.C. Penney Co., Inc.

Projector-Recorder Belt*D

Quam-Nichols Co.

RNJ Electronics Inc.*D

Shogyo

Dick Smith Electronics*D

Sony Service Co

Sparkomatic Corp.

Speco Div.

Tritronics Inc.*D 69
Video Midwest & AVC Divs. of Vaughn
Communications*D
Zenith Electronics Corp

1BC
81

38
36-37,59
54

63
90
88

29

BC

SWITCHES

Abatron Electronics*D

All Electronics Corp.*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

AMP Products Corp.

Arrow Electronics Inc. Catalog Sales
Div.*D

Bursma Electronic Distributing*D

Consolidated Electronics
Inc.*D

Digi-Key Corp.*D

84

82
82

Digitron Electronics Corp.*D 57
Electronic Parts Supply*

Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D 39
Hewlett-Packard Co.

Itera/Belmoor

JOR Microdevices*D IBC
Joseph Electronics*D 81

Laran Electronics*D

M.A.T. Electronics*D

Matsushita Services Co

MCM Electronics*D

Milo Associates, Inc.*D

Mouser Electronics*D

Nippon America Inc.

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International
Inc.*D

J.C. Penney Co,, Inc.

Projector-Recorder Belt*D

Shogyo

Sintec Co.*D

Dick Smith Electronics*D

Sony Service Co

38
36-37,59
54

63
90

29

See Adv. Page

Tritronics Inc.*D 69

Video Midwest & AVC Divs. of Vaughn
Communications*D

Xcel Corp. Digitran Div.

TRANSFORMERS

Abatron Electronics*D

All Electronics Corp.*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics*D

Arrow Electronics Inc. Catalog Sales
Div.*D

Consolidated Electronics

84

Inc.*D 82
Digi-Key Corp.*D 82
Digitron Electronics Corp.*D 57

Electrodynamics
Electronic Parts Supply*D

Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D 39
GMB Sales Inc,*D 64

G.T.E. Electronics*D 64
JDR Microdevices*D IBC
Joseph Electronics*D 81

Laran Electronics*D

M.A.T. Electronics*D

Matsushita Services Co.

MCM Electronics*D

Milo Associates, Inc.*D

Mouser Electronics*D

NAP Consumer Electronics Corp.

Omnitron Electronics*D

ORA Electronics

PanSon Electronics*D

Parts Express International
Inc.*D

J.C. Penney Co., Inc.

Plastic Capacitors inc.

Projector-Recorder Belt*D

RNJ Electronics Inc.*D

Shogyo

Sintec Co.*D

Dick Smith Electronics*D

Sony Service Co

Thordarson/Meissner

Tritronics Inc.*D 69

Video Midwest & AVC Divs. of Vaughn
Communications*D

38
36-37.59
54

63

90
88

29

VACUUM TUBES

Abatron Electronics*D

Allied Electronics, A Subsidiary of
Hall-Mark Electronics®*D

ARS Electronics*D

Bursma Electronic Distributing*D

Consolidated Electronics

Inc.*D 82
Electrodynamics
Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D 39
GE/RCA Distributor & Special
Products
GMB Sales Inc.*D 64
G.T.E. Electronics*D 64
International Components Corp.
Joseph Electronics*D 81
MCM Electronics*D 54

Milo Associates, Inc.*D
Omnitron Electronics*D
PanSon Electronics*D

See Adv. Page

Philips ECG
RNJ Electronics Inc.*D 88
Sony Service Co. 29

Tritronics Inc.*D 69
Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Electronics Corp BC

VIDEO HEADS

Abatron Electronics®D
Avanti Products*D
Betacolor Ltda.
Bursma Electronic Distributing*D
Consolidated Electronics
Inc.*D .
Digitron Electronics Corp.*D
Electrodynamics
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
Fordham Radio Supply Co.*D
GE/RCA Distributor & Special
Products
GMB Sales Inc.*D
G.TE. Electronics*D
Joseph Electronics*D
M.A.T. Electronics*D
Matsushita Services Co
MCM Electronics*D
Mitsubishi Electric Sales America
Services Div.
NAP Consumer Electronics Corp.
Nippon America Inc.
Nippon Shokuhin Sangyo
Omnitron Electronics®*D
PanSon Electronics*D
J.C. Penney Co., Inc.
Philips ECG
Projector-Recorder Belt*D
RNJ Electronics Inc.*D
Sony Service Co.
Sprague Magnetics, Inc.*D
Tritronics Inc.*D 69
Video Midwest & AVC Divs. of Vaughn
Communications*D
Zenith Electronics Corp BC

82
517

8
. 36-37,59
54

YOKES

Abatron Electronics*D
Bursma Electronic Distributing*D
Consolidated Electronics

Inc.*D 82
Electronic Parts Supply*D
Electronics Warehouse Corp.*D 88
Fordham Radio Supply Co.*D 39
GMB Sales Inc.*D 64
G.TE. Electronics*D 64
Joseph Electronics*D 81
Matsushita Services Co. 36-37.59
MCM Electronics*D 54
NAP Consumer Electronics Corp.
Omnitron Electronics*D
PanSon Electronics*D
J.C. Penney Co., Inc.
Sony Service Co 29

Thordarson/Meissner

Tritronics Inc.*D 69

Video Midwest & AVC Divs. of Vaughn
Communications*D

Zenith Electronics Corp BC

Company Mailing Addresses begin on page 34

( 1989 ES&T

BUYERS’ GUIDE

Help us make the 1989 ES&T Buyers’
Guide more complete. If your company or
korganization is not listed in the ’88 Buyers’

Guide, send us your name and address to
receive information about the 1989 Buyers’

Guide.

Directory Manager

ES&T Buyers’ Guide

PO. Box 12901

Overland Park, KS 66212

R
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Some are famous
for missing parts,

others for

replacing them.

Over the past few
years we've made quite
a name for ourselves

in the electronics
industry. Technicians
worldwide know that
the NTE diamond
stands for the highest
quality in replacement
components.

To distributors, we're known for responsive
service. customer satisfaction and a broad product

ONE SOURCE.

line that includes flameproof resistors, capacitors
and static control products.

With this kind of reputation for quality and ser-
vice. it's no wonder NTE has become the fastest
growing supplier of replacement components in
the electronics industry!

See for yourself why NTE is famous for replacement
parts. Our Technical Guide and Cross Reference
lists more than 3.400 NTE devices cross-referenced
to over 228.000 industry part numbers.

To obtain your copy see your local NTE distributor.
For their name and location just call us Toll Free.
Circle (16) on Reply Card

ONE CALL.

NTE ELECTR(;NICS, INC.

44 Farrand Street, Bloomficld. New Jersey 07003
Toll Free 1-800-631-1250 (Except N.J.) ® 1-800-624-2624 (N.J. Only)



| Souies Dicatrny

See Adv. Page

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

CONSULTANTS

Advanced Microcomputer Systems

Bursma Electronic Distributing*D

Computer Doctors

CSTS Inc.

Data Tech Reliance, Inc.

Digi-Key Corp.*D. 82

Electro-Tech Systems, Inc.

C.H. Ellis Co., Inc.

Emulation Technology Inc.

Greenbrier Electronics Div. Temco
Instruments, Inc.

Micromax Corp.

Omega Connections, Ltd.*D

Partfolio, Inc.

Sibex Inc.

Static Control Services, inc.

Static Inc. A Sealed Air Co.

Synchronicity Research Co.

TeleMatic Div. of UXL Corp.

Video Midwest & AVC Divs. of Vaughn
Communications*D

D.S. Walker & Associates, Inc.

Wescorp

...67

DISC DRIVE/HEAD
REFURBISHMENT

Computer Doctors
Data Tech Reliance, Inc.

Head Industries, Inc.
Northern Magnetics, Inc.
Sprague Magnetics, Inc.*D

D.S. Walker & Associates, Inc. .....67

PC BOARD REPAIR/REWORK

Advanced Microcomputer Systems
Automated Production
£ quipment
Cabletest Products Co.
Circuit Repair Corp.
Computer Doctors
CSTS Inc.
Data Tech Reliance, Inc.
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
M Corp.
Micro Care Chemical Corp.
Module Exchange
NAP Consumer Electronics Corp.
PTS Corp.
R H Research, Inc.
Roan Instrument
Sibex Inc.
D.S. Walker & Assoclates, Inc
Weber Electronics

54

88

83

67

RENTAL/LEASING EQUIPMENT
Accutest Instruments*D

Advanced Test Equipment Rentals*D
Arium Corp.
BBC-Metrawatt/Goerz
Brian Instruments, Inc.
Electro-Metrics
Electro Rent Corp.*D
Genstar Rental Electronics Inc.*D
The Instrument Mart, Inc.*D
Leasametric IRD*D
Microwave Filter Co., Inc.
Pacific Power Source
RAG Electronics Inc.*D
Sencore, inc.
77,79
Tucker Electronics Co.*D
United States Instrument
Rentals*D 35
Video Midwest & AVC Divs. of Vaughn
Communications*D

TEST EQUIPMENT
REPAIR/CALIBRATION

Accutest Instruments*D

Advanced Test Equipment Rentais*D
Brian Instruments, Inc.

Dunegan Div. Physical Acoustics Corp.
E.LL. Instruments, Inc.
Electro-Metrics

Electro Rent Corp.*D
Electronics Warehouse Corp.*D
Elgar Corp.

73575

88

EM Corp.

Esterline Angus Instrument Corp.
The Instrument Mart, Inc.*D
Pioneer-Standard Electronics*D
RAG Electronics Inc.*D

Sencore, Inc 73,75
77,79

Tekserv

Tektronix, Inc. 13,15
16a-16b,17

Tentel Corp 86

Tucker Electronics Co.*D

United States Instrument

Rentals*D y 35
D.S. Walker & Associates, Inc. ......67

Wandel & Goltermann, inc.

TUNER/MODULE REPAIR

Bursma Electronic Distributing*D
Electrodyn, Inc.
Electronic Parts Supply*D

Electronics Warehouse Corp.*D 88
GMB Sales Inc.*D .. 64
G.T.E. Electronics*D 64
La Guardia Enterprises
Module Exchange
NAP Consumer Electronics Corp.
Omnitron Electronics*D
PTS Corp. 83
Sera Service Independent

Electronic Rebuilder. 53

Weber Electronics

BOOKS/MANUALS

All Electronics Corp.*D 84
American Business & Venture
Publishing
Banner Technical Books
B&B Electronics Mfg., Co.
Betacolor Ltda.
Black Box Corp.
Bursma Electronic Distributing*D
Computer Doctors
Consolidated Electronics
Inc.*D
Contact East, Inc.*D
Data Inc. Marketing Department
Datatran Corp.
Digi-Key Corp.*D
Echosphere Corp
EIA/CEG
Electronic Technology Today
Electronics Technicians Assn.
Int'l. 90
Electronics Warehouse Corp.*D 88
Global Specialties Mail Order Div.*D

82

82

Heath Co. .. . 80
Integrated Computer Systems
JDR Microdevices*D IBC

Joseph Electronics*D 81

Lynco Publications

Matsushita Services Co

MCM Electronics*D

Microcomputer Applications

Microwave Filter Co., Inc.

Milo Assoclates, Inc.*D

Mitsubishi Electric Sales America
Services Div.

NASD, A Div. of NARDA

... 36-37,59
54

Omnilogic, Inc.

Omnitron Electronics*D
ORA Electronics

PanSon Electronics*D
Philips ECG

Prentice-Hall
Projector-Recorder Belt*D
Howard W. Sams & Co.
Sintec Co.*D

Dick Smith Electronics*D
Sony Service Co.
Specialized Products Co.*D
Sperry Tech Inc.

Static Prevention Inc.
TAB Books Inc.

Tektronlx, Inc.
16a-16b,17
Tucker Electronics Co.*D
VideoLog Communications

90

29

13,15

EDUCATIONAL/TRAINING
SEMINARS

AMP Products Corp.

Echosphere Corp.

EIA/CEG

Electronics Technicians Assn
Int’l

Electronics Warehouse Corp.*D

GE/RCA Consumer Electronics

Integrated Computer Systems

ISCET . 89

Lynco Publications

Matsushita Services Co 36-37,59

NAP Consumer Electronics Corp.

NASD, A Div. of NARDA

88
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NESDA
Omnilogic, Inc.
PanSon Electronics*D

85

Sencore, Inc. 73,75,
77,79

Sony Service Co 29

Static Control Services, Inc.

Static Prevention Inc.

Tektronix, Inc. 18;1'5
16a-16b,17

Ucando VCR Educational

Products 90

Video Midwest & AVC Divs. of Vaughn
Communications*D

MANAGEMENT SOFTWARE
SYSTEMS

NESDA . .
PanSon Electronics*D
Projector-Recorder Belt*D

85
90

SCHOOLS:
CORRESPONDENCE/
RESIDENT

California University For Advanced
Studies

Cleveland Institute of Electronics

Command Productions

Cook’s Institute of Electronics
Engineering

Electronics Technicians Assn

Int' 90

Grantham College of Engineering
NAP Consumer Electronics Corp.
NASD, A Div. of NARDA
National Technical Schools
Independence Training Group
NRI School of Electronics
Omnitron Electronics*D

27

SERVICE
LITERATURE/SCHEMATICS

Betacolor Ltda.
Bursma Electronic Distributing*D
Consolidated Electronics,

Inc.*D 82
Electronics Warehouse Corp.*D 88
GE/RCA Consumer Electronics
Global Speclalties Mail Order Div.*D
HSC Service Co. Div. of Hitachi

Sales Corp. of America 70
Joseph Electronics*D 81
Allen J. Loeb
Matsushita Services Co. ... 36-37,59
MCM Electronics*D 54
Mitsubishi Electric Sales America

Services Div
NAP Consumer Electronics Corp.
Omnitron Electronics*D
Projector-Recorder Belt*D 90
Howard W. Sams & Co.

Sony Service Co. 29
Tektronix, Inc. 13,15

16a-16b,17
Video Midwest & AVC Divs. of Vaughn
Communications*D

Company Mailing Addresses begin on page 34
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DML-4020 DATA LOGGING DMM

This microprocessor controlled portable
instrument contains two autoranging dig-
ital multimeters, four comparitors, one
timer and a 2 inch dotmatrix printer. Both
DMM's may be used individually or si-
multaneously to measure and record all
functions. The dot matrix printer provides
numerical or graphic printouts displaying
sampled values at pre-selected automatic
or manual time intervals. The recordings
end with a calculation of lowest/highest
values, number of sample intervals and
calculated average. Comparitor output
signals are available for actuating exter-
nal equipment. $1,250.00

DSA-2002 AC DIGITAL SNAP
AROUNO VOLT-OHM-
AMMETER

This unique and durable meter com-
bines accuracy and ease of operation
with features such as: easy to read
digital display, current capability up
to 2000A, thumbwheel power/range
selector switch, electronic overload
protection up to 500Vac, a data hold
switch to freeze readings, tear drop
shaped jaws and safety style test
leads. Ranges: 200/2000Aac current;
200/750Vac voltage; 200 resistance.
$159.95.

ms Monitar 4000
'ad Expardable Recorlec

DM-7010 4. DIGIT

ROTARY SWITCH DMM

High accuracy readings in the laboratory
or in the field. Features include 4% digit
19999 max. display; built-in frequency
counter to 200KHz and conductance
function; 0.05% basic dc volts accuracy,
overload protection on all ranges; special
electronic protection to 250Vac/dc on
reststance ranges, UL1244 type test
leads; diode and continuity tests,
Ranges: 0-200m/2/20/200/1000Vdc;
0-200m/2/20/200/750Vac; 0-200u/
2m/20m/200m/2/10Aac/dc; 0-200/
2K/20K/200K/2M/20M<) ; 0-200nS
conductance; 0-20K/200KHz fre-
quency. $179.95

TD-2608 AC CLAMP METER
The TD-2608 replaces the TD-6 and
is @ much more versatile instrument.
It reads 300 Amps AC and 600 Voits
AC; however, we have added features
not previously available on the TD-6.
For example: 60 Volts DC range,

1K €1 and 10K Q resistance ranges
(30 Q/300 €2) mid scale. We've even
added a temperature range from 0° to
100° C using optional temperature
probe Model TP-7060. The unit is
priced competitively at $59.95.

AWS TEST INSTRUMENTS

BL-4 CLASSMATE DIGITAL
BREADBOARD LAB

Nicknamed "The Instructor's Best Friend”,
this completely self-contained classroom
lab combines a breadboard, DC power
supply (fixed and variable), signal gener-
ator (sine, triangle and square wave out-
puts), digital voltmeter, 8-bit LED display,
BCD to 7 segment decoder and display,
flip-flop gate and logic switches in one
compact unit. The BL-4 is only 11" x 13"
leaving more work station area free for
other instructional materials and re-
quires only one electrical outlet.

$359.95

MONITOR 4000 EXPANDABLE
RECORDING SYSTEM

The new recording system that can be ex-
panded on as needed. Start with the XR-
4000 basic 3 speed recorder, add any of
five volt/amp or temperature moduies,
then select any of five transducers for
easy current or temperature measure-
ments. The XR-4000 can be panel mount-
ed, used on a bench top or as a portable
in its functionally designed carrying case.
Basic XR-4000 3 speed recorder $299.95
Complete kits start at $629.95 and in-
clude XR-4000, module, transducer,
carrying case, chart paper, tilt stand.

DM-3000 3'2 DIGIT

ROTARY SWITCH DMM

Just one of three DMM'’s in our Economy
Series that combines quality with econ-
omy. Features include built-in HFE,
battery and diode testing; conductance
function; 300 hour battery life; 10Adc
range, electronic overload protection on
all resistance ranges; pocket-sized. (Also
available models DM-1000 & 2000).
Ranges: 0-200m/2/20/200/1000Vdc;
0-200m/2/20/200/750Vac; 0-200p/
2m/20m/200m/10Aac/dc; 0-200/2K/
20K/200K/2M/20M2; 1.5V battery
test; 0-1000 Hfe test; 2K$2 diode test.
DM-1000: $44.95 DM-2000: $59.95
DM-3000: $74.95

SP-5 POCKET-SIZE MULTIMETER

An unbelievable $9.95 buys you this
small yet suprisingly rugged multimeter.
Perfect for the professional, homeowner
and hobbyist. Its big features inciude
safety recessed test lead connections,
high impact ABS plastic case; mirrored
scale plate; diode protected meter move-
ment; uses only one 1.5V AA battery.
Ranges: 0-10/50/250/500Vac/dc;
0-0.5/50/250mAdc; 0-1MS (SK(2
mid-scale); -20 to +56db. $9.95

AW. SPERRY INSTRUMENTS INC.

For more information see your local distributor or contact AW. Sperry Instruments Inc.

245 Marcus Blvd., Hauppauge, N.Y. 11788 o 800-645-5398 Toli-Free (N.Y. and Alaska call collect 516-231-7050).

Circle (17) on Reply Card



A

Abatron Electronics*D
971 Ball Ave.

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

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

Accutest Instruments*D
P.O. Box 130
Clarksburg, NJ 08510
609-259-0460
800-524.0747

ACL, Inc.

1960 E. Devon Ave.

Elk Grove Village, IL 60007
312-981-9212
800-STATIC-O

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

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

Advanced Test Equipment Rentals*D
2633 Ariane Drive

San Dlego, CA 92117
619-483-2832

AEMC Corp.

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

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

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

Allied Electronics, A Subsidiary of
Hall-Mark Electronics®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.
2 Columbia St.

Peace Dale, Rl 02883
401-789-5735

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

American Static Systems Co.
(ASSCO)

7313 Ethel Ave.

North Hollywood, CA 91605

818-764-3800

AMP Products Corp.
P.O.Box 1776
Southeastern, PA 19399
513-434.6952

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

The Antenna Specialists Co.
Member of the Allen Group

30500 Bruce Industrial Parkway

Cleveland, OH 44139
216-349-8400

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

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

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

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

Arium Corp.

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

Armand Mfg. Inc.

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

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

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

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

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

AV A 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

Ballantine Labs, Inc.
P.O. 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

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

Beckman Industrial Corp.
3883 Ruffin Road

San Diego, CA 92123-1898
619-495-3200

Becktron

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

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

Best Power Technology
P.O. Box 280

Necedah, Wl 54646
608-565-7200
800-356-5794

Betacolor Ltda.

P.0. Box 023676
Bogota 1, Colombla 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. Cortiand St.
Chicago, IL 60635
312-889-9087

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

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

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

Bursma Electronic Distributing®D
1030 Scribner N.W.

Grand Rapids, MI 49504
616-459-4325
800-932-7383

c

Cabletest Products Co.
P.O. Box 26

Melrose, MA 02176
617-665-2413

Caig Labs, Inc.

P.O. Box J

Escondido, CA 92025
619-743-7143

Caiifornia University

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

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

CG Soar Corp.

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

Product Directory begins on page 8



Circuit Repair Corp. CRC Chemicals Anaheim, CA 92807 Dair Computer Systems

200 Corporate Place, Sulte 3 885 Louis Drive 714.632-1300 3440 Kenneth Drive
Peabody, MA 01960 Warminster, PA 18974 Curtis Mfg, Co., Inc Palo Alto, CA 94303
617-535-3001 215-674-4300 30 Fitzgerald Drive 415-494.7081

Clary Corp. Creative Electronics Jaffrey, NH 03452 Dandy Mfg. Co.

320 W. Clary Ave 1417 N. Selfridge 603-532-4123 2323 Gibson St

San Gabriel, CA 91776-1306 Clawson, Ml 48017 800-548-4900 Muskogee, OK 74403
818-287-6111 313-435-8916 918-682-4286

Clean Room Products inc.*D C&S Sales*D D 800-331-9658

1800 Ocean Ave. 8744 W. North Terrace Data Inc

Ronkonkoma, NY 11779 f;hllezs.al; g%%z% Dastron Marketing Department
516-588-7000 et Sty 935 The Queensway 9889 Willow Creek Road
Cleveland Institute of Electronics Postal Station U, Box 641 San Diego, CA 92131
1776 East 17th St. CSTS Inc. Toronto, Ont., Canada M8Z 5Y9 619-578-7600
Cleveland, OH 44114 4015 E. Leaverton Court 416-676-1600 800-854-7030

216-781-9400
800-321-2155

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

(ltglggiaéc(ilac:eAi'Garment Inc. CALL TOLL FREE
Ronkonkoma, NY 11779 Include work address and - -
phone number for Free Catalog.

516-588-6900

Command Productions
P.O. Box 2223 DIGITAL ey IWATSU
San Francisco, CA 94126 MULT|METERS FLUKE 23YEL
Computer Doctors @
4810 Calvert Road BECKMAN SALE $1 20 4
College Park, MD 20740 & gl 7 LIST $145 i K
301-779-5110 Beckrnan Industria! All 14 models In stoc
All 300, HD, and 2-3 year warranties
CERPUEPIEBNET, Yiic. Circuitmate series WAYNE KERR 20-250 MHz
124 W. High St All accessories In stock
High Bridge, NJ 08829 -‘MODEL # PRICE
201-638-8000 __MODEL PRICE 4210 52(2')2_ ~ MODEL L PRICE
o Sl HD100 | S169 4225 | 1950 | _ 5702 | $535
Computer Service Technology, Inc. —VHD1 10 I $199 = 5705 $ 899
717 Lingco Drive, Suite 203 == St T e
Richardson, TX 75081 _HD130 | S259 m 5706 | $749
214-783-9215 __HD140 | 8279 5710 | $1245
Conifer Corp. 300 | si20 HITACHI 5711 | $1695
;0'» Box 1025 250 310 $145 @ Hitachi 5712 | $2999
urlington, 1A 5 BT = [ SAIEEE . . —— e B ——
319.752.3607 3108 2: f;: Denshi America,Ltd.
Consolidated Electronics, Inc.*D - gggB SiE = S189 All 20 models in stock
705 Watervliet Ave — A . 2-3 year warranties
Dayton, OH 45420-2599 i 330_*_ $219 So=aBENIE POWER SOURCES
500.543.3568 350 $22% | _MODEL | PRICE_ | pOWER DESIGNS
Contact East, Inc.*D - 4W—¢—$239 Vo9 — S 895 | jiowand high voltage
335 Willow St. S. VLA ([ V222 l $ 530 power sources
North Andover, MA 01845 V422 S 740 1-5 year warranties
Ay FLUKE ELCKEl |~ va>s | $796 | MODEL | PRICE
Controlled P c Autorange Analog display VGM S 985 TP340 $ 805
oo e ap-oaEr =0 Touchhold function " eq0e8 rDRA- ¢ pee
1955 Stephenson Highway 0.3% accuracy [] Heavy duty — _Y665 =L _$1255 TP343A $ 855
Troy, Ml 48083 V680 | S1341 TW347D § 855
800-521.4792 WODEL PAICE |MODEL PRICE | _ V1060 | S1345 | TW5005D | S 625
c S C. 21 $ 99|75 $119 __ V1065 | $1615 TWGOSOD_LhSlO'{’Sa
onvex Lorp. | el A% Al |
P.O. Box 17225, Dulles Int'l. Airport 23 s149]77  $149 | _V1100A | $2116 | 2K20A | S1095
Washington, DC 20041 25 5199 8010A $299 2020B | S 850
703-661-8900 27 $259|8012A $359 HITACHI V-509 __4050D S 805
800-642-0602 37 5219"8_920& _SAQ Portable Dual Tra;e Scope 5020 5 5_9_25
Cook's Institute of Electronics 52 $169 8024B $259 SALE 1 1 99 601OD § 495
Englineering | 6150 | S 775
ey 73 S 79|8050A $399 LIST $1445 6150 S 775
Jackson, MS 39209
L USED TEST EQUIPMENT, TOO!-OVER 3,000 MODELS
Cooper Associates AVAILABLE AT HUGE DISCOUNTS WITH WARRANTIES!
112 Oakwood Road 8 Quantity Discounts Available 8 Dealers Weicome 8 Freight and Tax Extra @ Immediate Availability of Equipment
McMurray, PA 15317

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

‘ b United States 2088 Campué [;rve

Instrument Rentals, Inc. San Mateo, CA 94403

Circle (18) on Reply Card
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DELIVERY IS THE MOST IMPORTANT
FUNCTION OF A PARTS DISTRIBUTOR.
BUT IT'S NOT ENOUGH.

MATSUSHITA AUTHORIZED PARTS-LI S. BECAUSE IT PAYS TO BE SURE.

replacement parts to other Matsushita built products so that you

ment electronic parts. But they may e right parts. can retain the high quality and reliability of Matsushita’s design.
That's never a problem when you putyour trust in a Matsushita Au- THE DIFFERENCE BETWEEN A PROMISE KEPT, AND A
thorized PARTS-LINK™ Distributor — your best source for Panasonic, PROMISE BROKEN.

Your Matsushita Authorized PARTS-LINK™ Distributor isn't

authorized by accident; each has met (and

continues to meet) stringent requirements to

ensure fast, courteous and responsive ser-
vice backed by Matsushita’s replacement
parts warranty.

The right part at the right time from the
right source. For the name and location of
your Matsushita Authorized PARTS-LINK ™
Distributor — see our listings at right.
YOUR SOURCE OF CONFIDENCE.

Technics and Quasar original replacement parts. For basic stocking,
each distributor maintains over 1,000 of the most
demanded part numbers for off-the-shelf
delivery. Even if the part you need isn't so
common, your Matsushita distributor is tied
into our exclusive PARTS-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

(IMANUSHI T
SENNIGEY GUMEPAN

Panasonic Technics OQuasar




MATSUSHITA

AUTHORIZED REPLACEMENT PARTS DISTRIBUTORS

Panasonic®’+ Technics® s Quasar"®

ARIZONA

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

ARKANSAS

S & E ELECTRONICS* (C/V/M) ¢ 101 W. Rock St., Fayetteville 72701 « 501-442-8070

CALIFORNIA

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

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

CHAUCK 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/V/M) ¢ 730 W. Spruce, San Bernardino 92410 ¢ 714-885-0721

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

FURLEY ELECTRONICS* (C/V/M) » 2101 N. Fairview, Santa Ana 92706 ¢ 714-971-2992

PACIFIC COAST PARTS® (C/V/M) ¢ 15024 Statf Court, Gardena 92048 « 213-515-0207
WHOLESALE 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., Miaml 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) » 1007 N. Himes Ave., Tampa 33607 ¢ 813-870-2606

VANCE BALDWIN * (C/V/M) ¢ 500 Ciematis 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 * (C/V/M) ¢ 650 OId 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 o 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 ¢ 309-691-3282

INDIANA

ELECTRONIC SERVICE PARTS*(C/V/M) ¢ 2901 E. Washington St., Indianapolis 46201 ® 317-269-1527
IOWA

JONES DISTRIBUTING CO.*(C/V/M) ¢ 2650 Bridgeport Dr., Sioux Cily 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., Wichita 67201  316-262-3707
KENTUCKY

MAJOR DISTRIBUTING COMPANY*(C/M) e 449 S. 16th St., Paducah 42001 s 502-443-5345

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

FAIRWAY ELECTRONICS* (C/V/M) » 178 Alco Place, Baltimore 21227 » 301-247-8383

FAIRWAY ELECTRONICS * (C/V/M) ¢ 4210 Howard Ave., Kensington 20795 301-564-1440

MODERN ELECTRONICS *(C) » 3419 Dundalk Ave., Dundalk 21222 « 301-282-5300
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., Springfield 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 Chaffee 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
MISSISSIPPI
TRI-STATE ELECTRONICS® (C/V/M) » 605 W. Fortification St
MISSOURI

CITY REFRIGERATION *(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, Fenton 63036 « 314-349-3000

Denver 80219 « 303-935-2405

Ewa Beach 96808-0774  808-682-2851

Jackson 39203 ¢ 601-355-3431

Parts Division

NEW HAMPSHIRE

TEE-VEE SUPPLY CO.*(C/V/M) « 58 Elm St., Nashua 03060 « 603-889-4171
NEW JERSEY

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

ELECTRONIC PARTS CO.* (C/V/M) ¢ 2620 Rhode Island NE, Albuguerque 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) » 61-18 Myrtle Ave., Ridgewood 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, Buffalo 14212  716-856-8133

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

RADIO EQUIPMENT CORP.*(C) » 196 Vulcan St., Buffalo 14207 » 716-874-2690

STAR FOR PARTS® * * * (V) ¢ 250 Rabro Drive East, Hauppauge 11788-0255 « 800-525-6046 (Except 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., Charlotte 28232 « 704-334-8621

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 Mackoil St., Dayton 45403 # 513-258-1211

OKLAHOMA

SOONER RADIO* (C/V/M) ¢ 211 Callahan, Muskogee 74403 » 918-682-1384

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
CAMBRIA EQUIPMENT CO * (M) * P.O. Box 610, Johnston Industrial Park, Johnston 15907 ¢ 814-266-8713
CRS ELECTRONICS * (C/M) » 818 Brownsville Rd., Pittsburgh 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., Cranston 02920 ¢ 401-944-2570

SOUTH CAROLINA

ALLISON-ERWIN CO.*(C/V/M) « 2500 Leap Heart Rd., West Columbia 29169 « 803-796-2551
WHOLESALE INDUSTRIAL * (C/V/M) ¢ 515 E. Bay St., Charleston 29403  803-722-2634
TENNESSEE

CURREY'S, INC.*(C/V) » 923-8th Ave., S., 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

ASTRO ELECTRONICS *(C/V/M) » 2018 E. 10th St., Brownsville 78520 ¢ 512-542-1041

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

LEADER ELECTRONICS * (C/V/M) * 1701 Morgan Ave., Corpus Christi 78404 ¢ 512-884-5527
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., Gartand 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

AVEC ELECTRONICS CORP.* (C/M) ¢ 2009 Willlamson Rd., Roanoke 24012 ¢ 703-344-6288
FAIRWAY ELECTRONICS, INC.* (C/V/M) ¢ 2304 Chamberiayne Ave.. Richmond 23222 » 804-321-7255
WASHINGTON

P-E DISTRIBUTING * (C/V/M) « P.O. Box 19315, Seattie 98109-1315 ¢ 206-624-3112

WISCONSIN

DYKRO, INC.* (C/V/M)  N90 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

Passaic 07055 ¢ 201-779-5520

CODING

(C) Consumer Electronic Parts
(V) Vacuum Parts

(M) Major Appliance Parts

Full Line
Panasonic Only
Quasar Only
vacuum Only

(as of 12/31/87)

Matsushita Services Company, 50 Meadowland Parkway, Secaucus, NJ 07094
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COMPANY MAILING ADDRESSES

Data Tech Rellance, inc.
33901 Ninth Ave. S.
Federal Way, WA 98003
206-952.2440

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

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

Datel, Inc.

11 Cabot Bivd.
Mansfield, MA 02048
617-339-3000

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 Heim Way
Orange, CA 92665
714-998-6866

Desco Industries
761 Penarth Ave.
Walnut, CA 91789
714-598-2753

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

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

Diversified Case

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

Dow Chemical USA

2020 Willard H. Dow Center
Midland, M| 48674
517-636-1000
800-258-CHEM

Product Directory begins on page 8

Dremel

4915 21st St.
Racine, WI 53406
414-554-1390

Dunegan Div.

Physical Acoustics Corp.

19-B Thomas

Irvine, CA 92718
714-380-1544
800-523-0599

E

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

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

305-726-7416

Edsyn Inc.

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

EIA/CEG

P.O. Box 19100
Washington, DC 20036
202-457-4919

100 MIC/100V 10 FOR $7.50
1000 MIC/200V $2 95 EA
750 MIC/330V $250 EA

680 MIC/200V 5 FOR $12 50
4.7 MIC/250V 10 FOR $5 50
10 MIC/350V 10 FOR $7 50
100 MIC/450V 10 FOR $19.90 (AXIAL)

ALL MAGNAVOX. GE. ZENITH SAFETY CAPACITORS $3.50 EA

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
4209 Vanowen Place
Burbank, CA 91505
818-843-1221
800-232-.2173

Electro-Tech Systems, Inc.
115 E. Glenside Ave.
Glenside, PA 19038
215-887-1296

Electronic Parts Supply*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

continued on page 53

g

NIDA 0006

$4.50 EA $5.95 EA
10 FOR 10 ANO UP
$39.95 $4.95 EA

‘*n"x"‘ \ '\'31 /. )
( & (|
SHARP FISHER

»

il
O

143 0-4904 0400 RCA/HITACH!

164113X48004 1
$2.50 EA
10 AND UP
$2.25 EA

POPULAR VCR IDLERS

£

A
) ©
SHARP FISHER
N 0005 143 0 4904 00900
$4.50 EA $8.95 EA
10 FOR 10 AND UP
$39.95 $7.95 EA

SANYO RF MODWLATOR #4.1164.031600 51995 EA |
FISHER RF MODULATOR # 191002- 143.9-4300 $1995 EA
MISUBISH RF MODULATOR #PUS7855.01 $2195EA | ()
TOSHBA RF MODULATOR #MSU-911 $2195 EA
JVC RF MODLLATOR #PU-52135 $2195 EA
FISHER IC LB- 1649 $350 EA

SANYO DLER BELT 5647-03200 10/FOR $600
FISHER LOADING MOTOR 4-5254-00331 $1495 EA
RCA SENSOR # 161757 10/FOR $1350

:-----------------------------------------------------------------------------'
[ ]

[ )

E WE CARRY TV & VCR oy TRIPLERS /,I

E REPLACEMENT PARTS. 234 3955 A =S

: 828 SHaasEA <f§

. CAPACITORS agels

. 100 MCIBOY 10 FOR 3600 VCR PARTS (reruacements ,[:'11? ©

“‘“\
‘[_ (0}
T [@

250134 tP
25C1308K
250869
25D1398
25D1453
25D1427
2501497
25D1651

REGULATORS & HORIZONTAL
oranat QUTPUTS  vamsacTumer

10 FOR $1.99 EA STR3115 | J
10 FOR $199 EA STRa123 [P 4
10 FOR $250 EA STR3125 ‘Trm
10 FOR $2 50 EA STR3135

10 FOR $2.50 EA STR3335
10FOR$250 EA iy STR30120

10 FOR $250 £A iy STR30130
worons2soea Il 595 Each

'-------------.-------

ASK FOR OUR FREE CATALOG!

caLL ToLL Free: 1-800-628-1118
LOCAL caLLs: $-215-364-7667
ax # 1-215-364-8554
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Put them to the tes

5°Lx 2% "W x "¥%"H

§'%¢"L x 22" W x H"H

S Lx2"%"Wx 1% H

SCOPE 3%2 Digit ~ NEW! SCOPE 3': Digit

LCOD Meter SCOPE 3'; Digit,  LCD w/ Autoranging
*05% Accuracy « DC Vo LCD 8 Function w/  * 05% Accuracy ¢ Auto/
age » AC Vottage ¢ DC Cur- Transistor Tester anual range selection

fent ¢ Resistance ¢ Diode * DC Voltage » AC Voltage

SCOPE Digital
Capacitance Meter
1 pf to 2000 f

¢ Digital LCD display ® LSI-
circuit ® High accuracy:

SCOPE Digital Muitimeters
« Overload protection ¢ Auto-decimal LCD readout
* Polarity indication ¢ 300 hr. 9V battery life
* Low battery indicator * 5% DC accuracy

- ik

* 8 Functions, 37 Ranges ¢ 11 Function, 38 ranges

Test ¢ Battery Life 300 Hrs * 05% Accuracy * Audible « AC Current » DC Current 100 PPM 05% e Broad test including Transistor and including Logic Level Detector,

» Overload Protection: DC  continuity and diode test » 10« Resistance. range ¢ Fast sampling time Capacitance measurements  Audible and Visual Continuity,

500V, AC 350V, ohms 250V Amp measurement * Resis- ¢ Capacitor  discharge Capacitance and Conduct-

DC/AC lanoe DCIAC Vottage. protection ® Compact, light- ance measurements

weight design ¢ One-hand Model Model

Model s 95 DVM 632 s Q5 Model s 9 5 operation. DVM-636 36750 DVM-638 38750

DVM-630 Reg. $60.00 DVM-631 Model Our Price Our Price

Surlrrke Oderes DCM-602 5995 CA-92 Deluxe Padded Case for DVM meters $9.95

u v X

L glcpp;bmds?lrgmg binad é’cpp;bms?' gicase g:l‘;? c';,{'y' g case, Our Price TL-216 Transistor and Capacitance Test Leads $9.90

.
e

$

3
i

SR

NEW! FORDHAM Frequency NEW FORDHAM Signal Tracer/  FORDHAM LCR Bridge
SSQPE Iirgguecncy Counters Counter FORDHAM Function Injector Meter

* 8dig ompact ¢ i * 10 Hz - 150 MHz Range ¢ 7-digit Generator * Fully transistorized + 1 KHz
weight ¢ Automatic range r? LED display » VHF / HF selecf:gn <05 Hz - 500 KHz in 6 ranges : $V€SYL!EOD Omelr'md\i/cgtorrrs‘e:e{ signal generator ¢ Measures

function e« High stabllny in

. resistance
reference oscillator. '

* Gate time 1 sec, 5 sec * +1 ¢ Sine, square & triangle Wave Ky test tone * 8 ohm speaker inductance, cap-

mechanical

count accuracy. forms « VCA and VCF inputs acitance ¢ High
Model FC-7011 s 95 = o Accuracy 5% of full scalje‘_) * Test leads. and electncal stability » Battery
100 MHz  Our Price
Model FC-7051 32 4995 Model FC-150 s13990 Model FG-202 s14990 Model SE-610 311990
550 MHz Our Price Our Price Our Price Our Price

oo $14095
e |

SCOPE Pocket Slzed Audio
Signal Generator

« Sine / square wave patterns ¢ 20 Hz
10 150 KHz * Battery operation  Freq.
accuracy +3% or less ¢ Output 1.2V
rms max. (no load) ¢ Low battery
indicator * Test leads / 9V battery incl

Hitachi 35 MHz Dual Trace
Oscilloscope

¢ Frequency bandwidth OC to 35
MHz * 6 inch CRT with % calibra-
tions « Autofocus e Scale illumina-
tion and photographic bezelsLight-
weight, compact ¢ Probes incl.

B&K Precision 20 MHz
Dual Trace

» Dual/Single trace operation e 1
mV/div sensitivity ® Auto/Norm
triggered sweep operation with AC,
TVH, TVV and Line coupling
¢ Calibrated 18 step time base with

FORDHAM Sweep Function
Generator

* Frequency range 0.2 Hz to 2
MHz ¢ Sine, tnangle. square, pulse
TTL, wave forms e Frequency
accuracy +5% of length scale
* Test leads included.

SCOPE 4% Digit Bench
Digital Multimeter

* 4% Digit LCD e Automatic (-)
negative polarity » Six 15V "D
size batteries * Low battery Indica-
tion » Overload protection ¢ Test
lead set, batteries, spare fuse incl.

10X magnifier.
Mode! Model Model Model Model
i $00095 K $01095 Wike $01095 i3 $50Q95 % $5095
Our Price Our Price Our Price Our Price Our Price
Te|ephone Orders NOw! von -Fisam -6pm EST sat 9am.-3pm. EsT | Seee EZTRRT8 Ty Scheduie
ASK FOR FREE CATALOG. Money orders, checks accepted. C0.D’s require 25% deposit otk ot
$101-2%0 $800
Toll v oo
Free - - gz o
$1.50-2
260 Motor Parkway, Hauppauge, NY 1178 In NY State 800-832-1446 J ;ui RESTIR =0

Not responsible for typographical errors.
Circle (21) on Reply Card



You can save money by renewing your subscription before April 1 and beating future subscription price
increases.

As a limited time offer to loyal subscribers like yourself, you
subscription at the current rate of $18.00
That's 33% off the cover price!

Plus, when you renew your subscription and send payment by April 1 (when prices go up), you'll receive
“The Best of Electronic Servicing & Technology” colle I’s packed full of the most popular
servicing articles from ES&T. We’ll send you this special “‘best of the best” 48-page booklet upon receipt
of payment for a one-year renewal term.

And, if you renew for two years and send payment, you receive not only “The Best of Electronic Servicing
& Technology” booklet, but also, a special edition of PROFAX. This special 24-page edition of PROFAX
contains our readers’ favorite professional TV repair schematics. And, best of all, you'll be locked in at

the current price for a full two years after your current subscription expires!

Here’s all you have to do to save money...
Renew your subscription by using the order card on
the right.

Renew your subscription for one year, saving
8% over increased rates, and receive

of Electronic Servicing & Technology

booklet when you send payment with your order.

M Renew your subscription for two years, saving
10% over increased rates, and receive
Lﬂ Best of ES&T” collector's booklet and PROFAX

supplement when you send payment with your
order,

Your payment must accompany your order to
receive bonus gifts. Send your Visa or Master-
card number, check or money order.

Your order must be postmarked on or before
April 1, 1988, to take advantage of the lower
prices and to receive your bonus gifts.

Act Now!

RECEIVE UP TO TWO GIFTS BY RENEWING

YOUR SUBSCRIPTION BEFORE APRIL 1!




DEFLECT'ON significance. It is recommended that only ex-  technicians only. This instrument contains no QSW
act cataloged parts be used for replacement  user-serviceable parts. 2
CIRCUIT SCHEMATIC of these components. Use of substitute :‘c‘h"ol:v'!:'(:l':s"”
replacement parts that do not hava the same Al integratad circuits and many other
Product safety should be considered when  safety characteristics as recommended in fac-  semiconductors are electrostatically sensitive March 1988
component replacement is made in any area  tory service information may create shock, and require special handling techniques.
of an electronics product. A star (*) next to  fire, excessive x-radiation or other hazards. Projection
a component symbol number designates Callouts next to wiring plugs indicate connec- TV
components in which safety is of special This schematic is for the use of qualified tions to other schematics. 8-4500
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I PROFT

SIGNAL
CIRCUIT SCHEMATIC

Product safety should be considered when
component replacement is made in any area
of an electronics product. A star (*) next to
a component symbol number designates
components in which safety is of special

asr..
Manutacturers’
schematics

significance. It is recommended that only ex-
act cataloged parts be used for replacement
of these components. Use of substitute
replacement parts that do not have the same
safety characteristics as recommended in fac-
tory service information may create shock,
fire, excessive x-radiation or other hazards.

This schematic is for the use of qualified
technicians only. This instrument contains no

user-serviceable parts.

All integrated circuits and many other
semiconductors are electrostatically sensitive
and require special handling techniques.

Callouts next to wiring plugs indicate connec-
tions to other schematics.

Note: Resistance not designated is 1/16W.

asar1..

Manufacturers’

schemat

Ci

SIGNAL CIRCUIT SCHEMATIC

Reprinted by permission of General Electric Consumer Electronics Group
Copyright 1988, Electronic Servicing & Technology, PO. Box 12901, Overland Park, KS 66212

Reprinted by permission of General Electric Consumer Electronics Group

Copyright 1988, Electronic Servicing & Technology, PO. Box 12901, Overiand Park, KS 66212
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aser. INPUT/OUTPUT T
TR TERMINAL SCHEMATIC T

Product safety should be considered when component replace- This schematic is for the use of qualified technicians only. This
ment is made in any area of a receiver. A star (%) next to a com- instrument contains no user-serviceable parts.
ponent symbol number and a star on or surrounding schematic
symbols designate components that have special safety char- The other portions of this schematic may be found on other
acteristics. Only the exact manufacturer’'s specified parts Profax pages.
should be used as replacements. Use of substitute replacement INPUT/OUTPUT TERMINAL SCHEMATIC
parts that do not have the same safety characteristics as recom- Ali integrated circuits and many other semiconductors are elec-
mended in factory service information may create shock, fire, trostatically sensitive and therefore require special handling
excessive x-radiation or other hazards. techniques.
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INPUT/OUTPUT
TERMINAL SCHEMATIC

Product safety should be considered when
component replacement is made in any area
of an electronics product. A star (*) next to
a component symbol number designates
components in which safety is of special
significance. It is recommended that only ex-
act cataloged parts be used for replacement
of these components. Use of substitute
replacement parts that do not have the same
safety characteristics as recommended in fac-
tory service information may create shock,
fire, excessive x-radiation or other hazards.

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

All integrated circuits and many other
semiconductors are electrostatically sensitive
and require special handling techniques.

Callouts next to wiring plugs indicate connec-
tions to other schematics.

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

Note: Resistance not designated is 1/16W.
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COMPANY MAILING ADDRESSES

...continued from page 38

Electronic Specialists, Inc.
P.O. Box 389

Natick, MA 01760
508-655-1532
800-225-4876

Electronic Technology Today
P.O. Box 240
Massapequa Park, NY 11762

Electronics Technicians Assn. Int'L,

604 N. Jackson
Greencastle, IN 46135
317-653-8262

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

C.H. Ellis Co., Inc.

P.O. Box 1005
Indianapolis, IN 46206
317-636-3351

Elvo Electronics Corp.
140 Kisco Ave.

Mount Kisco, NY 10549
914-241-1008

EM Corp.

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

EMCO Electronics

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

Emulation Technology Inc.
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

ESICO-Triton, Inc.
P.O. Box 247

Deep River, CT 06417
203-526-5361

Esterline Angus Instrument Corp.
P.0. Box 24000

Indianapolis, IN 46224
317-244.7611

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

P.O. Box 450
Arcadia, CA 91006
818-446-6175

F

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

John Fluke Mfg. Co. Inc.
P.O. Box C-9090
Everett, WA 98206
800-426-0361

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 Old Columbia Road
Columbia, MD 21046
301-290-9000

G

GE/RCA Consumer Electronics
PO. Box 1976

Indianapolis, IN 46206
502-361-0987

GE/RCA Distributor &
Special Products

2000 Clements Bridge Road

Deptford, NJ 08096-2088

609-541-3636

Gemini Inc.

103 Mensing Way
Cannon Falls, MN 55009
507-263-3957
800-533-3631

Geneva Group of Companies Inc.
7255 Flying Cloud Drive

Eden Prairie, MN 55344
612-829-1724
800-328-6795

GenRad, Inc.

300 Baker Ave.

Concord, MA 01742
617-369-4400
800-4-GENRAD

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

Global Speciaities

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

GMB Sales Inc.*D

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

Golden Star Inc.

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

Gould Inc.

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

Product Directory begins on page 8

NEW

“FOR ZENITH T.V. SERVICERS”

For Zenith models V, Z, A, B and C send us all
modules, leaving tuner control, picture tube,
yoke in set, and we will repair your modules with
full warranty for only $3995 —thats right
39.95* ... Look:

All you need to do is this:

1. Tell us the problem.

2. Send us all modules (except tuner control,
picture tube and yoke.)

3. Do not remove chips and transistors from
thetr position.

4. If you wish mark chips, and modules.

1. Repair your modules.

2. Provide full warranty for 6 months, including
flyback and chips.

3. Return your modules with no service charge
if found in proper working order.

4. Provide tips for reinstallation of modules.
5. Work done and supervised by Certified
Electronic Technician.
WHAT ARE THE BENEFITS TO YOU?
* No inventory * No guess work
* Fast turn around ¢ Lower cost per service
For free technical assistance call: 1-800-759-6767
9-6 Eastern Standard Time
* Free Return Shipping
* 1C'S Extra

S ERA

SERVICE

INDEPENDENT ELECTRONIC REBUILDER

2343 N.W. 20 Street
Miami, Florida 33142
(305) 642-4000

EXCELLENCE IS FOUND WITH SPECIALIZATION
WE SPECIALIZE IN ZENITH

Circle (22) on Reply Card
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Dr. Frankenstein
couldn’t find the parts
he needed either.

You won'’t have
that problem
with MCM
ELECTRONICS!

Whether you're working on small
jobs or real “monsters,” chances are
you've sometimes had to make do
with parts or components that were
not quite right! Finding a substitute
that works takes extra time . . . and
renders disappointing results. So
stop turning your customers’
beauties into ghouls. Order your
FREE copy of MCM's 168-page

catalog today. You'll find nearly 10,000 in-stock items that can be
shipped to you in record time under some of the most flexible
payment terms in the industry. If Dr. Frankenstein could have ordered
from MCM, “Frankie" might have looked — and acted — a whole lot
different!

For your FREE copy,
call TOLL-FREE!
1-800-543-4330

In Ohio, call 1-800-762-4315
In Alaska or Hawaii, call 1-800-858-1849

MCM ELECTRONICS
858 E. CONGRESS PARK OR.
CENTERVILLE. OH 45459

A PREMIER Company

SOURCE NO. ES-31
Circle (23) on Reply Card

*YOU NAME THE REPAIR APPLICAIION —
WE HAVE THE SOLUTION TO YOUR PROBLEM”

MODEL PRS-475 PORTABLE REWORK SYSTEM

/ : - =

The Ideal Repair System For Multi-layer PCB Assemblies

To ensure High Reliability, Repair, Quality and Consistency.
Our PRS-475 station has the following new features:

¥ Zero voltage switching and localized grounding for
CMOS safety.

¥ Low voltage heating elements and accessories for
operator's safety.

¥ Microprocessor controlled temperature reguiation.

¥ Self contained “instance rise” pump produces the
highest vacuum force of 24 — 26" Hg.

Call Your Local AP.E. Representative Nationwide To
Arrange For An In-House Product Demonstration

= ZAJPE
ON ) o

g Automated Production Equipment
142 Peconic Avenue, Medford, N.Y. 11783 U.S.A.
n 516-654-1197  TWX: 510-228-2120
Circle (24) on Reply Card
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COMPANY MAILING ADDRESSES

Gould Inc.

Test & Measurement Group
19050 Pruneridge Ave.
Cupertino, CA 95014-9978
800-GOULD-10

The Granite Corp.

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

Grantham College of Engineering
10570 Humbolt St.

Los Alamitos, CA 90720
213-493-4421

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

Greenbrier Electronics Div.
Temco Instruments, Inc.

P.O. Box 847

Lewisburg, WV 24901

304-647-5102

Grobet File Co. of America
750 Washington Ave.
Carlstadt, 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

H

Hall-ComSec, Inc.

901 Sandy Cove

Fort Collins, CO 80525
303-223-8039

Hameg, Inc.

88-90 Harbor Road

Port Washington, NY 11050
516-883-3837
800-247-1241

Hand Tool Industries, Inc.
1933 Lake St.

Kent, OH 44240
216-678-8787

Head Industries, Inc.

9821 Lurline Ave.
Chatsworth, CA 91311-4406
818-341-2000

Heath Co.

Hilitop Road

St. Joseph, MI 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 Technology 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, Wil 53716
608-221-7500
800-248-1633

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

Hollex Inc.

P.O. Box 26
Melrose, MA 02176
617-665-2413

Hot Tools

P.O. Box 615
Marblehead, MA 01945
617-639-1000

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

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

Huntron Inc.

15720 Mill Creek Blvd.
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.O. Box 2545

Fair Oaks, CA 95628
916-961-8082

ICS, Inc.

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

Ideal Industries
Becker Place
Sycamore, IL 60178
815-985-5181

IET Labs, Inc.

534 Maln St.
Westbury, NY 11590
516-334-5959

Industrial Devices, Inc.
260 Railroad Ave.
Hackensack, NJ 07601
201-489-8989

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

Culver City, CA 90231-3614
213-417-8888
800-421-8166

Product Directory begins on page 8



Interconnect Devices, Inc.
5101 Richland Ave.
Kansas City, KS 66106
913-342-5544

International Components Corp.

105 Maxess Road
Melville, NY 11747
516-293-1500
800-645-9154

international Data Sciences
7 Wellington Road

Lincoln, R 02865
401-333-6200
800-IDS-DATA

Interplex Electronics/Global

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

1Q Technologies, Inc.

11811 NE. First St., Suite 201

Bellevue, WA 98005
206-451-0232

ISCET

2708 W. Berry

Fort Worth, TX 76109
817-921-9101

Isoreg Corp.

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

Itera/Belmoor

1365 39th St.
Brooklyn, NY 11218
718-633-2800
800-221-5802

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

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

J

JDR Microdevices*D
110 Knowles Drive
Los Gatos, CA 95030
408.866-6200
800-538-5000

W.S. Jenks & Son*D
1933 Montana Ave. NE.
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

Product Directory begins on page 8

Tuckahoe, NY 10707
914-793-0700

Joseph Electronics*D
8830 N. Milwaukee
Niles, IL 60648
312-297-4200
800-323-5925

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

K

Kalglo Electronics Co. Inc.
6584 Ruch Road

Bethlehem, PA 18017-9359
215-837-0700

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

Kenwood U.S.A. Corp.
2201 E. Domingues St.
Long Beach, CA 90810
213-639-4200

Kepro Circuit Systems, Inc.
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.
49 Bleecker St.

New York, NY 10012
212-475-4600

Keytek Instrument Corp.
260 Fordham Road
Wilmington, MA 01887
617-658-0880

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

Klein Tools, Inc.

7200 McCormick Bivd.
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 454 39
513-299-0990

Koszegi Products, Inc.
P.O. Box 1277

South Bend, IN 46624
219-234.1141

Kyros Corp.

P.0. Box 406
Madison, WI 53701
608-238-3587

Nine Test Probes
with only one difference

between them and your
scope’s original equipment

Original Coline/TPI
Probe Price  Equivalent

Manufacturers
Scope

TEKTRONIX

2300 Series P6101A $53 M12x1
P6108A $75 M12x10

2200 Series P6121 $100  MI2X10AP
P6122 $58 P100

2400 Sertes P6131 $140  MI15X10HFAP
P6133 $115  MI2X10AP

400 Series P6105A $93 MI12X10AP
P6106A $140  MISX10HFAP
P6130 $130  MI2X10AP

IWATSU ii

§§-5321 §S-0014 M12X10

§S-5711 §S-0012 $77 M12x10

LEADER
LB0-315 LP-060X $60 SP100
LB0O-518 LP-100X $76 SP100

PHILIPS

PM3267 PM8924 $60 M12X1
& PM3256 PM8926 $70 P100
PM3264

PM8928 $95 M12x10

HITACHI
V-1100A
v-670
v-509

AT-10AL15

HEWLETT PACKARD
1715A 10018A $135 M20X10

17228 10017A $130  MISXIOHF
1725A 10017A $130 M15X10HF
1740 Series 10041A $135  P100

10021A $85 IP20

Take up the TPI challenge and compare our prices witfi the probes
you currently use. In many cases you can replace both probes on
your dual trace scope at the cost of one probe from the scope
manufacturer. Plus, bandwidth and overall performannce of the
TPI probe typically exceed that of the original equipment.
Satisfaction is guaranteed with a ten day return privilege.

TPI Specialists in probes

for over 15 years.

Available from your local distributor. *

TOLL FREE INFORMATION LINE ' [ T
1-800-368-5719, TE 5 T lI J
1-800-643-8382 in California  PROBES, INC. |11
9178 Brown Dger Road, San Diego CA, 92121. Phone: (619) 535-929z.

SEND NOW FOR YOUR FREE CATALOGUE

Name

City

State 7
Circle (25) on Reply Card



COMPANY MAILING ADDRESSES

L

La Guardia Enterprises
5882 Rich Hill way
Yorba Linda, CA 92686
714-579-1276

Laran Electronics*D
P.O. Box 466
Bronx, NY 10475
914-664-0825
800-223-8314

L-Com Inc.

1755 Osgood St.

North Andover, MA 01845
617-682-6936

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

Leads Metal Products, Inc.
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

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

Lynco Publications
P.O. Box 82
Abington, PA 19001
215-886-3646

M

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

MarKenrich Corp.

1812 Flower Ave.
Duarte, CA 91010-2931
818-359-9190

M.A.T. Electronics*D
975 Jaymor
Southampton, PA 18966
215-364-7667
800-628-1118

Matsushita Service Co.
50 Meadowland Parkway
Secaucus, NJ 07094
201-348-7589 Parts
201-392-4281 Publications

MCG Electronics, Inc.
12 Burt Drive

Deer Park, NY 11729
516-586-5125
800-851-1508

MCM Electronics®*D

858 E. Congress Park Drive
Centerville, OH 45459
513-434.0031

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-AC-POWER

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

Micro Care Chemical Corp.
P.O. Box 355

Farmington, CT 06032
203-674-0125
800-638-0125

Micro Electronic Systems
3 Quarry Road

Brookfield, CT 06804
203-775-1440
800-243-7254

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

Microwave Filter Co., Inc.
6743 Kinne St.

East Syracuse, NY 13057
315-437-3953
800-448-1666

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

Miltex Supply Corp.*D
502 W. Wrightwood
Eimhurst, 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.
800 Biermann Court

Mount Prospect, IL 60056-2173
312-298-9223

800-323-4216

Product Directory begins on page 8

small
precision
tools

ATTENTION
CAMERATECHS!
Equipment you need
at prices you can afford!

Model TR100 CB
Camera Light Box
with transparencies

for micro-electronics
and miniature applications

Micro-Test Probes
Printed Circuit Rework

Technician Sets
Micro Debugging

* Stainless steel Micro Lapping
® (2) 32000 Kelvin Lamps
(meets mfr.spec.)

* 7-Bar color transparency
* 11-step gray scale
transparency
sTransparencies mounted in
acrylic with optical scratch-
resistant surface.
¢ 1 year conditional guarantee
(313) 939-2740
I’ Fax #(313) 939-6040

Fine Line Diamond Scribes .
Micro-Beeper Sets
Micro-Surgical Knives
Ceramic Scissors

Ceramic Tipped Tweezers
Micro-Rulers

Send for your free folder today

minitool, inc.

1334/f dell avenue
campbell, california 95008

The method most (408) 374-1585

manufacturers
recommend

31148 Lund, Warren, Ml 48093
Circle (26) on Reply Card
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Mitsubishi Electric Sales
Services Div.

5757 Plaza Drive

Cypress, CA 90630-0007

714-220-2500

Module Exchange

706 Space Way
Duncanville, TX 75137
214-298-1212
Monroe Electronics, Inc.
100 Housel Ave.
Lyndonville, NY 14098
716-765-2254

America

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
817-483-4422

M-Test Equipment

P.0O. Box 146008

San Francisco, CA 94114-6008
415-861-2382

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

N

NAP Consumer Electronics Corp.
P.O. Box 309

Greenville, TN 37744-0309
615-639-1121
800-851-8885

NAP Consumer Electronics Corp.
P.O. Box 555

Jefferson City, TN 37760
615-475-3801

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

National Technical Schools
Independence Training Group
456 W. Martin Luther King Jr. Bivd.
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 Solutions Inc.

1158 E. Missouri Ave., Suite 100
Phoenix, AZ 85014-2719
602-266-2032

Network Technologies, Inc.
19145 Elizabeth St.
Aurora, OH 44202
216-543-1646
800-RGB-TECH

Product Directory begins on page 8

DIGITRON ELECTRONICS PRESENTS...

M.M. Newman Corp.
P.O. Box 615
Marblehead, MA 01945
617-631-7100

Nippon America Inc.
9600 N.W. 12th St.
Miami, FL 33172
305-592-2616
800-327-7522

Nippon Shokuhin Sangyo
1499 Oldbayshore Highway
Suite 220

Burlingame, CA 94010
415-697-1558

800-257-6772

Non-Linear Systems
533 Stevens Ave.

Solana Beach, CA 92075
619-481-3900

Northern Magnetics, Inc.
P.O. Box 16409
Minneapolis, MN 55416
612-333-3071

NRD Inc.

Static Control Products
2937 Alt Bivd.
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

Nu-Data Inc.

32 Fairview Ave.

Little Silver, NJ 07739-1515
201-842-5757

o

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

Oldaker Mfg. Corp.
301 N. Main St.
Dunkirk, OH 45836
419-759-3551

Omega Connections, Ltd.*D
P.O. Box 30179

Chicago, IL 60630
312-775-7148

Omnil ogic, 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

HIGH VOLTAGE TRIPLERS/ e FLYBACKS rocus ovioers )
MULTIPLIERS : = p
E%PelaA CESMKEQTS FoR ECG®... o OROER TYPE OESCRIPTION PRICE REPLACES SANYO & SEARS # ESPA-98-FI ® # 20064 ® ESPA-94
FLY 200 SANYO #4-2751-60108 795 8.95
TYPE NO 3 MIN 100 MIN .
FLY 205 SANYO #4-2751-48600 7.95
SO0A/GES27 ... SK3304 7.90 6.95 F1Y'210 SANYO #4-2751-48500 785 F0200
523/GE528 SK3306 775 6.50 SANYO #F0-19 11.95 REPLACES SANYD & SEARS # ESPA-91
526A/5K3306 775 650 | fo21s. N -192 : 8.95
528/5Kk3906 875 175 FLY 220 SANYO #F1123 1185 -
520/GES29 .. . . SK3307 875 715 Fly 225 SANYO #F0-239 1275 ‘
NEW 550 1895 1895 | furase 1BM #74730102538 22.50 OUTPUT TRANSISTORS ‘(.'r)'
NEW 560 17.75 16.25 FLY 235 SHARP # RTRNF2037TAZZ 1295 TYPE 10 50 100
NEW 561 1845 12.95 FLY 235 SAMPO #8FT046 1285 165 199 75 155
238 199 175 155
ADDITIONAL REPLACEMENT FOR POPULAR ECG® TYPES s T
TYPE 0 50 100 | TYPE 10 50 100 | TYPE 10 50 100 5
85 17 16 151N 30 28 25 | 291 45 43 39 o o & 225
1024 2 22 19 | 1722 12 11 09 | 292 45 43 39 2501341P 165 145 135
116 07 06 05 | 184 30 28 25 | 319p 24 20 18 BUYB9A 249 225 165
123A 14 12 10 | 185 30 28 25 | 331 40 38 35
123AP 08 07 06 | 194 10 09 08 | 332 40 38 35
125 07 06 05 | 196 38 34 30 | 375 45 a3 39 MORE SAVINGS
128 29 26 23 | 197 38 34 30 | 376 48 44 40
129 29 2 23| 198 44 39 36 | 379 145 135 125 10 50 100
152 25 22 18 | 199 10 09 08 | 394 1.5;5 185 1 ;5 LA1365 85 75 65
153 25 22 18] 233 10 09 08 | 396 5 68 0
154 49 45 40 | 234 10 09 08 | 397 75 68 60 2501398 195 185 175
156 19 17 15 | 261 39 36 33 | 398 55 49 45 250313 40 38 35
157 38 34 30 | 262 42 39 36 | 399 39 36 30 258324 35 2 25
158 30 28 25 | 263 39 36 33 | 506 48 38 29 250613 i u 5
159 10 09 07 | 264 42 39 36 | 552 28 24 19
162 180 165 145 | 265 36 33 30 | 72 85 75 65 2SD401A 85 75
PRICES SUBJECT TO CHANGE WITHOUT NOTICE OFFER GOOD WHILE SUPPLY LASTS ECG 1 a Trade Mark of Phitps ECG. Digtron Ele not associated with Phiips ECG MINIMUM ORDER $25

DIGITRON ELECTRONIC CORPORATION 110 HiLLSIOE AVENUE » SPRINGFIELD. NEW JERSEY 07081

201-379-9016 e 201-379-9019 e 1-800-526-4928 e TLX 138441 e FAX201-467-8065

Circle (28) on Reply Card
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COMPANY MAILING ADDRESSES

Omnium Corp.

P.O. Box 186
Stillwater, MN 55082
800-328-0223

ORA Electronics
20120 Plummer St.
Chatsworth, CA 91311
818-701-5848
800-423-5336

Orion Instruments

702 Marshall St.
Redwood City, CA 94063
415-361-8833

P

Pace, Inc.

9893 Brewers Court
Lauret, MD 20707
301-490-9860

Pacific Power Source

15122 Bolsa Chlca St.
Huntington Beach, CA 92649
714-898-2691
800-854-2433

Paladin Corp.

3543 Old Conejo Road, Suite 102
Newbury Park, CA 91360
805-499-0318

800-272-8665

Panamax Line Conditioning
150 Mitchell Blvd.

San Rafael, CA 94903
415-499-3900
800-472-5555

PanaVise Products, Inc.
2850 East 29th St.
Long Beach, CA 90806
213-595-7621

PanSon Electronics*D
268 Norman Ave
Greenpoint, NY 11222
718-383-1550

Para Systems

1455 LeMay Drive
Carroliton, TX 75007
214-446-7363
800-238-7272

Partfollo, 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

Patton Electronics Co.
11129 Arroyo Drive
Rockville, MD 20852
301-493-9665

J.C. Penney Co,, Inc.
6840 Barton Road
Morrow, GA 30260
404-961-8400

Penntek Instruments
14 Peace Drive
Lewistown, PA 17044
717-248-2506

Perma Power Electronics, Inc.
5601 W. Howard Ave.
Chicago, IL 60648
312-647-9414
800-323-4255

Philips ECG

100 First Ave.
Waltham, MA 02254
617-890-6107

Philips Test & Measuring Instruments
P.O. Box C-9090

Everett, WA 98206

206-347-6100

800-426-0361

Philtek Power Corp.
2200 Queen St., Unit 11
Bellingham, WA 98226
206-647-1553

Photodyne Inc.

1175 Tourmaline Drive
Newbury Park, CA 91320
818-889-8770

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

Ptastic Systems, Inc.
50 Brigham St.
Marlboro, MA 01752
617-485-7390

Plato Products, Inc.
2120 E. Allen
Glendora, CA 91740
818-967-3821
800-423-4510

Polaris Div. of UXL Corp.
108-02 Otis Ave.
Corona, NY 11368
718-271-5200

Power Designs Inc.
1700 Shames Drive
Westbury, NY 11590
516-333-6200

Power Science Industries
7667 Vickers St.

San Diego, CA 92111
619-292-4322

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

PrimeLine

A Div. of Soltec Corp.
P.O. Box 670
San Fernando, CA 91341
818-365-0101
800-525-5554

Probe Master Inc.
4898 Ronson Court
San Diego, CA 92111
619-560-9676
800-854-1519

Projector-Recorder Belt*D
P.O. Box 176

Whitewater, WI 53190
414-473-2151
800-558-9572
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PTS Corp.

5233 S. Highway 37
Bloomington, IN 47401
812-824-9331

Pulse Instruments
1234 Francisco
Torrance, CA 90502
213-515-5330

Q

Quality Packaging Supply Corp.*D
24 Seneca Ave.

Rochester, NY 14621
716-544-2500

Quam-Nichols Co.
234 E. Marquette
Chicago, IL 60637
312-448-5800

Quietrole Co.

P.O. Box 389
Spartanburg, SC 29304
803-576-4627

R

Racal-Dana Instruments Inc.
4 Goodyear St.

Irvine, CA 92718
714-859-8999

RAG Electronics Inc.*D
21418 Parthenla St.
Canoga Park, CA 91304
818-998-6500
800-732-3457

Ramsey Electronics Inc.
2575 Baird Road
Penfield, NY 14526
716-586-3950

Rapid Systems
433 North 34th St.
Seattle, WA 98103
206-547-8311

Rawn Co,, Inc.

P.O. Box 9
Spooner, Wl 54801
715-635-8711
800-826-6791

RDI/Portasol

4358 Harvester Farm Lane
Fairfax, VA 22032
703-323-8000

Recreatlonal Sports & Imports
(RS&l)°D

PO., Box 1587

Idaho Falls, ID 83403

208-523-5721

Republic Packaging Corp.
9160 S. Green

Chicago, IL 60620
312-233-6530

The Rex Co.*D

744 Salem St.
Glendale, CA 91203
818-241-1100

R H Research, Inc.
4432-0 Enterprise St.
Fremont, CA 94538
415-651-7770

Richmond Technology
P.O. Box 1129
Redlands, CA 92373
714-794-2111

RMS Electronics, Inc.
50 Antin Place
Bronx, NY 10462
212-892-6700

RNJ Electronics Inc.*D
P.O. Box 528
Lindenhurst, NY 11757
516-226-2700
800-645-5833

Roan Instrument

5655 Lindero Canyon Road
Suite 421

Westlake Village, CA 91362
818-889-8080

Rochester Instruments Systems
255 N. Union

Rochester, NY 14605
716-263-7700

Rogers Anti-Static Chemicals
18 S. Michigan Ave., Room 920
Chicago, IL 60603
312-276-0665

Rohde & Schwarz-Polarad, Inc.
5 Delaware Drive

Lake Success, NY 11042
516-328-1100

S

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.
Indlanapolis, IN 46268
317-298-5457
800-428-SAMS

Sanyo Energy Corp.
1201 Sanyo Ave.

San Diego, CA 92073
619-690-6620

Satellite Test Equipment
14435 N. Scottsdale Road
Suite 800

Scottsdale, AZ 85260
602-998-3895

Schurter, Inc.

P.O. Box 750158
Petaluma, CA 94975-0158
707-778-6311

Scooter Products
Ohm Electrics, Inc.
746 Vermont St.
Palatine, IL 60067
312-359-6040
800-323-2727

Seco Industries

2245 East 38th St.

Los Angeles, CA 90058
213-589-6131

Semtronics Corp.

P.O. Box 2248

Peachtree City, GA 30269
404-487-6681
800-247-4863

Sencore, Inc.

3200 Sencore Drive
Sioux Falls, SD 57107
605-339-0100
800-843-3338

Sentinel Foam Products
130 North St.

Hyannis, MA 02601
617-775-5220
800-323-5005

Product Directory begins on page 8



Sera Service
Independent Electronic Rebuilder
2343 N.W. 20th St.
Miami, FL 33142
305-642-4000
800-759-6767

Shape Magnetronics, Inc.
901 DuPage Ave.
Lombard, IL 60148

Shogyo

287 Northern Blvd.
Great Neck, NY 11021
516-466-0911

Sibex Inc.

1088 Kapp Drive
Clearwater, FL 33575
813-441-8525

The Simco Co., Inc.
2257 N. Penn Road
Hatfield, PA 19440
215-822-2171

Simpson Electric Co.
853 Dundee Ave.
Elgin, IL 60120
312-697-2260

Sintec Co.*D

P.0.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

Dick Smith Electronics®D
P.O. Box 8021

Redwood City, CA 94063
415-368-1066
800-DEAL-DSE

Sola

1717 Busse Road

Elk Grove Village, IL 60007
312-439-2800

Solder Absorbing Technology, Inc.

144 Oakland St.
Springfield, MA 01108
413-788-6191
800-628-8862

Solder Removal Co.
1077 E. Edna Place
Covina, CA 91724
818-967-3681

Soltec Corp.

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.

795 Franklin Ave.
Franklin Lakes, NJ 07417
201-848-0033

Product Directory begins on page 8

Sparkomatic Corp.
Routes 6 & 209
Milford, PA 18337
717-296-6444
800-233-8831

Sprague Magnetics, Inc.*D
15720 Stagg St.

Van Nuys, CA 91406
818-994-6602
800-553-8712

Staco Energy Products Co.
301 Gaddis Blvd.

Dayton, OH 45403
513-253-1191

Start Mfg. Inc.

15775 N. Hilicrest, 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
800-538-0752

Static inc.

A Sealed Air Co.
Old Sherman Turnpike
Danbury, CT 06810
203-792-2360

Static Prevention Inc.
211 Gemini

Brea, CA 92622
714-680-6478

Statikil, Inc.

P.O. Box 4370
Akron, OH 44321
216-666-3701

The Superior Electric Co.
383 Middie St.
Bristol, CT 06010
203-582-9561
continued on page 74

Specialized Products Co.*D
2117 W. Wainut 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
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

T
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We have the information . . .
. that gives you the knowledge!

 Quality Training Materials For...

Panasonic Technics

OQuasar

Discover just how rewarding
NG Manny technical training can be with
k-7 genuine Matsushita Training
Products. Our growing library of
Training Manuals and Videotapes,
Service Bulletin Manuals,
Troubleshooting Guides, and
Programs are valuable tools to

P

ey increase shop productivity and
boost profits.
e |1 1 Our latest catalog features our full

line of quality Training Materials.

Traming Packages staing  Write for your free copy today!
from just $49.95, Training
Videatapes from $29.95

Matsushita

Matsushita Services Company ESD/Publications 2B-6
50 Meadowland Parkway Secaucus, N.J. 07094

Services Company

Diviston of Matsushila Electic Corporation of America
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Extending DVM
ohmmeter ranges

By Art H. Meyerson

If you’re in the market for a new digital
voltmeter (DVM), you might be think-
ing about the recent introduction of
several excellent, low-priced DVMs
with resistance accuracy measurements
of 1% or better. The only drawback has
been that the highest resistance range
has been limited to a maximum of 2MQ.

Meyerson, a former high-school technical electronics in-
structor, has worked in electronics since 1925,

However, expanding the range to 20MQ
or beyond involves a very simple pro-
cedure. (See Figure 1.) You just connect
a 2MQ resistor in parallel with the test
leads. Keep in mind that this will be no
more accurate than the accuracy of the
2MQ resistor.

Using the formula
Table 1 is a chart of the resultant
resistive readings for the parallel com-
bination of the 2MQQ resistor across the

— Q BACK-TO-BASICS ELECTRONICS PR M E R S ——"

/\
/'\

Figure 1. Placing a resistor across the input
of an ohmmeter will allow you to extend the
value of the largest resistor measurable.

THOT

2.0
READING VS. RESISTANCE

2MQ SCALE

1.8

1.7

Tt

1.5

14

READING

13

1.2

3

9 10 11 12 13 14 15
RESISTANCE

11

1.0
16 17 18 19 20

Figure 2. This graph can be used to find the value of resistance for voltmeter readings when the input is shunted by a 2MQ resistance.
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leads in shunt with the unknown

resistor. The formula used is simple:

R, = (R X R,
(Ryy + R)

where:

R, is the meter reading

R,y = 2MQ

R, is the unknown resistor value.

To reverse the process and find the
value of any unknown resistor more than
2MQ from the meter reading, use the
formula:

R = (R x R)
(RZM_Rr)

Table 1
Resultant resistive readings
value reading
3 1.2
4 1.333
5 1.429
6 1.5
7 1.556
8 16
9 1.636
10 1.667
11 1.692
12 1.714
13 1.733
14 1.75
15 1.765
16 1.778
17 1.789

18 1.8
19 1.81
20 1.818
22 1.833
24 1.846
26 1.857
28 1.867
30 1.875
32 1.882
34 1.889
36 1.895
38 1.9
40 1.905
50 1.923
60 1.935
70 1.944
80 1.951
90 1.957
100 1.961

In this case R, is always 2MQ, so
this reduces to:

R =

u

(2 xR)
(2-R)

Here’s an example: An unknown
resistor is connected across the 2M(Q
resistor, which is in parallel with the
ohmmeter leads. What is its value? (The
reading is 1.5.)

|
R, 2 x R)

2 - R)

(2 x 1.5)
2-1.5)

3/0.5 = 6MQ

A graphic solution
Figure 2 shows a graph that can be
used to find more accurate readings than
is possible with the chart in Table 1.
However, the greatest accuracy will be
achieved by use of the formula for R,.
This is very simple with any calculator.

|
|
|
|

|
Extending readings
' on the 20MQ scale
| The same approach can be used to ex-
| tend values on a 20M{Q scale of a DVM.
Simply shunt the leads with a 20MQ
| resistor and proceed as before. Values
| above 20MQ are generally found in
high-voltage TV sections. The same
chart and graph in Table 1 and Figure
| 2 can be used. Simply multiply all
values by 10.

Using the formula, higher values of
| resistance than shown on the graph or
| chart can be determined. For example,
! assume a reading of 19.5MQ. What is
the value of resistance?

(Ro= @OxR)

| (20-R)

| =(0x195
(20-19.5)

= 390/0.5=780MQ

By the same token, the 2M{) range
| can be extended to more than 100MQ.

gsy

HITACHI SCOPES

15-25% Discount
205 V1060
100MHz
$1375
V660 60MHz Dual Trace $990

V422 40MHz Dual Trace $699
V212 20MHz Dual Trace $475

ELENCO PRODUCTS
AT DISCOUNT PRICES!

: -
WG S
i) MO-1252
Scopes

MO-1253 40MHz Dual Trace $550
Delayed Sweep 12KV HV, More
MO-1252 35MHz Dual Trace $498
MO-1251 20MHz Dual Trace $349

w/ Two 1x, 10x 100MHz probes, manual
S$-3000 10MHz fully calibrated $239

GF-8016 Function Generator
with Freq. Counter

$239.95

Sine, Square, Triangte
Pulse, Ramp, .2 to 2MHz
Frequency .1 thru 10MHz

GF-8015 without Freq. Meter $179

Digital Triple Power Supply
Model XP-765 $239.95

P 020V @ 1A
e  lee ¥ 0.20v @ 1A
Q. Joomm 5V @ 5A

Fully Regulated, Short Circuit Protected
with 2 Limit Cont. 3 Separate Supplies

XP-660 w/ Analog Meters $169.95

Color Convergence Generator

Finest in the Industry
10 rock steady patterns

$G-200
$69.95

Digital LCR Meter | Multimeter with
Cap. and Trans.
$138.95 Tester
Model o = $59.95 _«
LC-1800
Measures Model
Inductors, CM-1500A -
Capacitors, ®* & 8 Functions "OO -
Resistors —— with Case -
T ——

C&S Sales Inc., 1245 Rosewood
Deerfield, IL 60015 (312) 5410710
800-292-7711 ASK FOR CATALOG

15 Day Money Back Guarantee

2 Year Limited Guarantee - i Y
Add 5% for Postage (310 max) =D |
IL Res., 7% Tax
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Troubleshooting
the op-amp

By Christopher H. Fenton

Since the first op-amps appeared 20
years ago, their performance character-
istics have improved dramatically.
Because of their overall versatility, low
cost and ease of use, op-amps—which
are basically very efficient, high-gain dc
amplifiers—have become one of the
most widely used linear integrated cir-
cuits available today. When combined
with other microchips and discrete com-
ponents, they have become one of the
fundamental building blocks of the com-
puter age. A casual look through a VCR
service manual revealed several op-
amps: one in the capstan motor control
circuit, one in the servo system and a

Fenton is the circuit fabrication consultant for ES&T.

couple in the cylinder control system. |

Op-amps originally were high-gain
amplifiers designed to perform
mathematical computations such as ad-
dition, subtraction, multiplication and
division. They could economically solve
calculus problems, but they were ex-
tremely large, and they operated at high
voltages, sometimes in excess of 300V.
Modern op-amps inherit the name, but
they work at lower voltages and are
smaller and easier to use than their
dinosaur ancestors.

Basic principles
An op-amp is basically a high-gain,

BACK-TO-BASICS ELECTRONICS PRIMER i mmmm—

sent the inverting amplifier and is de-
fined by the equation e, = —Ae. The
equation means that the output voltage
between the output terminal and sum-
ming junction will be A times as large
as e. A is typically between 80dB and
160dB. In a micro-chip package, e,
will rarely be more than +I0V. As a
result, e cannot be greater or less than
+10V/10® (160dB) or +0.1uV.
Because this voltage is so slight, the
full input voltage, e, is applied

| through the input impedance Z,,, while

direct-coupled inverting amplifier. (See |

Figure 1.) The triangle is used to repre-

the total amplifier output voltage e,
will be applied through the feedback im-
pedance of Z,,,. The input current, I,
is expressed as I,,=e;/Z,. The feed-
back current, I, is expressed by the

Figure 1. An op-amp basically is a high-gain, direct-coupled inverting amplifier. The gain of the amplifier, which is represented by the triangle,

is defined as ©,,/6;, = Zou/Zin.
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CR; CR,
CR, CR,
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Figure 2. in a typical overload protection circuit, CR1 and CR2 prevent the input voltage
from exceeding preset limits. Diodes CR3, CR4, CR5 and CR6 channel the reverse leakage

to ground.

equation I;=e,,/Z,,. The op-amp cir-
cuit’s gain is therefore determined by the
following equation:

Gain = Cout = —Zout
Cin Z

The gain of an op-amp can be
changed or stabilized by varying either
the input or feedback resistance. To
make an op-amp with a precise gain, it
is necessary to attach stable resistors to
the input and feedback terminals. Gain
is independent of the op-amp’s open-
loop gain, —A, and is determined by the
ratio of R; and R,,. A variable gain op-
amp can be created simply by varying
either the input or feedback resistance.
Gain stability is determined by the

. stability of the input and feedback
resistors.

Overload protection

Op-amps are designed with ample
overload protection to prevent transistor
damage that could occur when the amp
overloads because of saturation.
Overload protection prevents the ac
| coupling capacitors from charging,
| keeping the transient recovery time of
|
|
|

the device to a minimum of about 20us.

In a typical overload protection cir-
cuit (Figure 2), input diodes 1 and 2
prevent the input voltage from exceeding
preset limits, protecting the input tran-
sistors. Both diodes 1 and 2 are Zener
diodes and have nominal breakdown
voltagk's. Therefore, whenever the input

March 1988

VCR

IDLER TIRES

¢
(/J e X

VER 1Ot Rn Yimey

Now you can do VCR repairs
faster and easier than ever before.
Parts Express is now offering the
most comprehensive idler tire kit
available. With this kit in your
stock room you can do over 90%

of idler assembly fE557%s
repair jobs without vemween e
waiting for parts

deliveries.

The kit includes a FREE

cross-reference
included

FREE cross-
reference listing over 80 manufac-
turer assembly numbers and over
200 model numbers. 150 tires
total, 10 each of 15 different sizes
in a high quality storage case with
separate compartments for each
size. Worth over $400 retail value.

$5500

#400-900

VCR IDLER ASSEMBLIES

i@fyg) R O &

| Part # Replacement for (1-9) (10-up)
430-010 Sharp NIDL0006 4.15 3.70

| 430-020 Sharp NIDLO00S 435 3.9

[ 430-030 Sharp NPLY-V0051 4.15 3.70

| 430-050 Pana VXPO329 1.40 .95
430-052 Pana VXP0O344 1.40 .95

| 430-055 Pana VXP0O401 1.95 155

| 430-060 Pana VXPO521 4.50 3.90
430-100 Fisher 4204-00300 7.80 6.90
430-105 Fisher 4804-00100 1.50 1.25
430-110 Flsher 4304-00900 7.50 6.75
430-120 RCA 164113 8.75 295
430-125 RCA 150614 3.95 3.25

| 430-130 HIT 6413111 5.20 4.65

ki ===

FREE
CATALOG

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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Figure 3. To track down hum, drift and noise, replace the feedback capacitor between the
output terminal and the ground with a stable resistor (Ry) that has a value about 10 times

greater than R,.

signal exceeds the preset parameters,
either diode will breakdown. Feedback
current from the output terminal can’t
flow back to ground unless either diode
3 or 4 and either 5 or 6 are turned on.
When the output current reaches its
preset level, the current from the out-

put terminal is sufficient to override the
incoming overload current, keeping the
op-amp from being saturated.

It initially would appear from the
drawing that diodes 1 and 2 would be
sufficient to keep the op-amp from be-
ing toasted. The reverse leakage from

diodes 1 and 2 inputs directly into the
summing junction of the op-amp. The
four remaining diodes channel the
reverse leakage directly to ground.

Troubleshooting

A total failure of a well-designed op-
amp is rare because input overloads
never saturate the circuit. However, the
most common problems associated with
an op-amp are hum, drift and noise.
The primary cause of hum and ripple
problems is the dc power supply pro-
viding the power to the op-amp.
Another possible cause is current
leakage from other components on the
circuit board. If a hum or a ripple is
found on an op-amp’s output, make
sure that all the shields around the op-
amp have been replaced in their proper
position. Short the input terminals and
I check for power supply ripple.

TOOL ) ?ggL KITS

5 Apollo Road, Box 368

Plymouth Meeting, PA 19462 USA
(215) 825-4990 Telex 83-4763

FAX 215-828-5623

Techni-Tool’s complete line of tool kits
serve every need in the industry. Stan-
dard and customized kits and our ex-
clusive design-a-kit system all feature
the finest tools and cases available. Call
or write for our complete FREE catalog.

o P ECHMI-TOOL....

Samsung
AOC

Factory Authorized Parts Distributor For

s S H A RP
]

FISHER PANASONIC TECHNICS

SYLVANIA PHILCO SANYO
QUASAR ZENITH RCA
MAGNAVOX

GENERAL ELECTRIC

stocking large inventories . . .. .. ..
shipped the same day

MGA/Mitsubishi

For Parts Orders Only Call
(National Hotline)

1-800-874-1765
(New York Only)

1-800-874-1764

mmmmmm G M B Sales Inc. mmm
2700 MIDDLE COUNTRY ROAD
CENTEREACH, N.Y. 11720

..allin stock orders
(if called in by 2:30
New York time)

also stocking
Sony
Sampo

Goldstar
JvC

For All Other Calls
(information, pricing,
avallability, cross referencing,
returns, questions, etc
1-516-585-8111

CALL NOW
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Drift and noise problems are the most
common sources of trouble. There are
several possible causes of this kind of
trouble—unstable power supplies are
the most likely cause. Op-amps are ex-
tremely sensitive to an unstable power
supply. A power supply should not drift
more than + ImV/min on a typical dual
power-supply voltage of +I15V. A
digital voltmeter that registers to five or
six places should be used to measure the
stability of a power supply.

Another source of output noise in an
op-amp is the zero-correction circuit.
This circuit takes voltage from both the
positive and negative power supplies
and inputs a small dc current to com-
pensate for the internally generated off-
set. Zener diodes, often used to regulate
the zero-correction supply voltage,
should be checked for drift and noise.
Such adverse signals are input into the

|

op-amp at a point of high gain.

Because of their extremely high open-
loop gain, op-amps can be difficult to
troubleshoot. One way to track down
hum, drift and noise is to replace the
feedback capacitor between the output
terminal and the ground (see Figure 3)
with a stable resistor R; that has a
value of about 10 times greater than the
input resistance R .. The op-amp’s out-
put terminal can be checked with a
digital voltmeter for dc drift. A high-
gain scope can be used to check the out-
put terminal waveform.

Another test that can be done while
the feedback resistor is in place is a
check of the zero-adjust circuit and the
clipping level of the diode protection
circuit. Short the amplifier input ter-
minals and vary the coarse zero-control
parameters while measuring the amp’s
output with a digital voltmeter. For cach

i

A

change in the zero-control parameters,
there is a corresponding change in the
output voltage. Check the stability of
the output voltage during each step.

The range of coarse zero control
sometimes is not enough to limit the
amp’s output with just the protective
overload circuitry. If it isn’t, a highly
stable current should be applied to the
input terminals. Watch to see that
limiting occurs within the required
parameters for both polarities of the in-
put voltage.

A discrepancy between the positive
and negative overload breakdown
voltage indicates either an open or a
shorted diode in the overload protection
circuit. In that case, replace the diode.
If that doesn’t cure the problem, satura-
tion is taking place within the chip itself
and the op-amp should be replaced.

asy.
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CS-8010 Digital Storage Oscilloscope...
Ideal for observation of one-time events.

¢ 10 megasamples per second

sampling speed
e 20MHz Real Time.

® 8-bit vertical resolution and 2048
word-deep memory for each of two

channels

e Storage function provides easy
waveform observation of one-time

events and transient signals

citicatio hlact to chanoe

Yol

e Cursor functions provide digital
measurements of voltage, time
frequency and phase difference

sweep time settings
For more information, contact your

today!

Circle (34) on Reply Card

March 1988 Electronic Servicing & Technology 65

e Screen readout displays such vital
data as vertical axis sensitivity and

Kenwood Distributor or call Kenwood
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KENWOOD U.S.A. CORPORATION
Communications & Test Equipment Group
2201E. Dominguez Street
Long Beach, CA 90810
P.O.Box 22745

ng Beach, CA 90801-574
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Creating resistor values

You need a certain resistor value, but it’s not on hand? Use
this simple formula to find the correct parallel resistance.

By Art H. Meyerson

Every technician has encountered the
problem of creating a resistance value
that isn’t on hand. Sometimes the
resistor needed is a non-standard value.
Another problem is that many of the
new circuits call for close-tolerance
values of 5% or better. These problems
are now easily solved with the advent
of the DVM. Even the lower priced
DVMs have resistance scale readings
that are accurate to 1% or better, and
the DVM'’s numerical readings ensure
high reading accuracy.

Sometimes the correct value can be
achieved by series-connecting resistors.
More often, the correct value can be
more closely achieved by parallel con-
nection of resistors. (See Figure 1.)
Space considerations, particularly on a
printed circuit board, also lend
themselves more readily to parallel
connection.

Finding parallel resistances
For a parallel connection, the applied
formula is very simple:

R, XR,
. Rs_Rd
where
R, = the parallel resistance
R, = the stock resistance
R, = the desired resistance

Meyerson, a f(;r}ncr Rﬁgh:ch;)l lééhn]cal eloéu-on}csin»
structor, has worked in electronics since 1925.

Because parallel resistances always
combine to give a resistance less than
either of the individual resistors, the
stock resistor must always have a higher
value than the desired resistor.

As an example, let’s say you need a
50012 resistor as a replacement, but the
nearest resistor you have is a 680
resistor. What value of resistor do you
have to find to place across it to get
5009?

~ (680x500)
P (680—500)

340,000/180

1.888Q

There aren’t any standard resistors

R R R
STOCK SHUNT DESIRED
>

Figure 1. Connecting resistors in parallel
allows the technician to create a non-
standard resistor value or substitute for a
value that is not on hand.
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with a value of 1,888(, so if you used
a 2,000Q2 device, the error in resistance
value would be (solving for R,):

(R, XR;)

"~ (R+R)

_ (680x2,000)
~ (680+2,000)

d

= 507Q

This value is 7/500 or 1.4% higher
than the specified value. Considering
that the tolerance of most resistors is 5%
(unless Murphy’s law is operating here
and both resistors are 5% over their
nominal value), we probably have a
parallel combination that will work very
well.

Substituting for nonstandard resistors

This method is especially useful for
resistor values that are not standard,
such as those used in meters. For ex-
ample, suppose the resistor value need-
ed is 95Q at 1% tolerance, or 95}
109502 Let’s say you have a 1009
resistor in stock. The paralleling resistor
needed is:

_ RXRy

(R,—Ry)
_ (100X95)
~ (100-95)

R,



Rules for parallel
connection

Whenever you create a parallel com-
bination of resistors to replace a resistor,
keep these things in mind:

¢ The stock resistor you start with must
measure more than the desired resistance.
For instance, in the example above we
started with a 100Q2 resistor to get a 950
combination.

® The actual measured resistance of the
stock resistor should be used in the for-
mula. For example, if the stock resistor
measures 1109, use that value even if its
nominal value as read on the color code
is 1009

® Use a value of stock resistance as close
as possible to the desired value of
resistance, but higher. For example, if the
desired resistance is 95, start with a
stock resistance of 100, if you have one,
and determine from the formula what
value of paralleling resistance you need.

9,500/5

1,900

A 2,000 resistor in parallel with the
100Q resistor will give a resultant
resistance of’:

_ (2,000x100)

R, =
(2,000+100)

= 95.241+0.950Q

or a maximum value of 96.19Q}, which
would be about 1.3% greater than the
nominal value.

Again, assuming that the combination
of resistors behaves as it should and that
the tolerances don’t add in the positive
direction, the parallel combination will
probably be within the required
tolerance. If you check most resistors,
you usually will find a wide variation
from their nominal values. As an exam-
ple, if you check 20% 100{2 resistors,
you'll find values from 80 to 10012.
| This must be taken into account when
| you determine the value of paralleling

[
|

resistance in order to make up S
combinations.
One final bit of advice: If you don’t
have one, invest in a simple calculator.
You’ll find it invaluable in computing
these formulas.

Editor’s note:

Here’s something else to keep in
mind: When you’re replacing resistors,
always use a replacement of the same
or closer tolerance. Some people think
that if they find, say, a 20% 1009
resistor that measures exactly 100Q on
the DMM, then they can use that to
replace a 1002 resistor of a tighter
tolerance. Not so. That tolerance
percentage tells you how far the resistor
value will vary from its nominal value
(the value on its color code) under nor-
mal operating conditions (unless it fails,
of course).

That means the 20% resistor that you
measured to be exactly 100Q in March
1988 might read considerably more or
less in March 1989. A 1% tolerance
resistor under the same conditions won't
read higher than 101Q or lower than

990. assy
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Servicing J.C. Penney
vertical problems

By Homer L. Davidson

Although most of the vertical-output
circuits in J.C. Penney televisions look
alike, they are different in many vital
areas. Transistors fail in all models, but
some develop open resistors, others have
shorted capacitors and a few develop
leaky diodes that stop the vertical
deflection. The circuits of each receiver
are different, so the servicing of each
cannot be exactly the same. That is why
you should develop a sequence of tests;
the hit-or-miss method is very ineffi-
cient. Bccoming familiar with the symp-
toms of malfunctioning vertical systems
in J.C. Penney models should give you
helpful ideas for other models and
brands.

Vertical sweep problems
Most of the malfunctions that occur
in TV sets can be traced to the power
supply and horizontal circuits. The next

Davidson is the TV servicing consultant for ES&T. 7

most common source of problems is the

vertical system. Some symptoms of ver-

tical malfunctioning:

¢ a TV picture that consists of nothing

but one white horizontal line (zero ver-

tical sweep);

¢ poor linearity, particularly at the top

or extreme bottom,;

¢ insufficient height;

¢ intermittent height;

* half of the picture missing.
Almost all vertical problems can be

solved if you use an oscilloscope and a

digital multimeter (DMM). The scope

traces the signals and shows the

waveforms; the DMM provides accurate

voltage and resistance measurements, as |
well as a voltage-drop test for |

diode/transistor junctions. A capaci-
tance tester is helpful, particularly
if it is the digital type that has high
accuracy.

In some cases, paralleling a capacitor
suspected to be defective with a new one

OPEN
Q303 VERT AMP REPLACE Q305 VERT OUT
10
VERT 0SC L ‘\ . 41VIOV3
1
R334
_+37.5V . g ? 3 4.7
4
c324I /339 =
.01 I 18
|
E3°H | - JgRTlCAL
220pF i
e R337 T R341 YOKE
3302 ] 2h2
304 VERT OUT |
' 39,1V
— — —4 . - Y S
R338 R335 ’\{oson REPLACE
20K 5100
+83. 2V

Figure 1. A simplified schematic for the model 685-2010 vertical-output stage. Although
at a non-critical glance most of these models appear to have similar schematics, there are

vast differences in the details. Note that the voltages shown in brackets are the readings |

that were obtained while the vertical was not working.

68 Electronic Servicing & Technology March 1988

of the same rating is a better test for
capacitance and ESR; any improvement
indicates that the old capacitor is open.
However, the paralleling trick does not
work with a leaky capacitor because its
leakage is in parallel with the new
capacitor. To check capacitor leakage,
the suspected capacitor must be discon-
nected from the circuit during the
leakage test.

Although many components in the
vertical circuit can cause loss of height,
transistors are responsible for most ver-
tical problems. Resistors also produce
many vertical-deflection defects.
Capacitors and various voltage sources
account for most of the other problems.
Another class of defect includes broken
or cracked circuit boards. Another
symptom, erratic height or total loss of
height, can be caused by poorly
soldered connections.

Integrated circuits (ICs) rate a
separate mention because they are dif-
ficult to test. ICs cannot be tested the
way transistors are tested. With these
devices, you are limited to using scope
tests to detect the presence of proper
output signals, and testing the B+ for
voltage analysis.

Vertical background

The model 685-2060 color receiver
includes the ICS501 countdown IC,
which (among other functions) supplies
both vertical and horizontal low-level
drive signals that replace the vertical-
and horizontal-oscillator adjustable
signals supplied in the older models.
The countdown frequencies are ex-
tremely stable.

This countdown type is an excellent
system. When the vertical is locked, the
horizontal usually is also locked correct-
ly. If the horizontal-output signal is nor-

| mal but the vertical is not functioning

(showing a white line), the IC usually
is normal, and the problem is located
somewhere else in the vertical circuit.
Notice the word usually, but don’t bet
on it. There are exceptions.

One 685-2060 receiver showed only



the classic single, bright horizontal line
on the screen. All quick tests (such as
voltage and resistance) were made on
the output transistors of the vertical-
deflection circuit, but no defects were
discovered. Next, scope waveforms
revealed normal horizontal-drive signals
at IC501 pin 8, but zero vertical signal
at pin 12. Of course, the vertical system
cannot operate without an input signal.

The dc voltages at the IC501 terminals
measured approximately the correct
values. This usually indicates that the
IC is not defective and should be work-
ing. After several additional fruitless
tests, I replaced IC501 with a universal
SK9248. When power was restored, the
screen lighted with a full raster. A few
minor adjustments finished that job.

Vertical sweep missing

In so many cases, a total lack of ver-
tical deflection produces a single white
horizontal line. The vertical system
usually is arranged so one transistor
deflects the top part of the raster and
another transistor deflects the bottom.
Without sweep, the vertical is not
sweeping either the top or bottom areas
of the screen. Most no-height symptoms
are caused by open or shorted output
transistors. Incorrect voltage or a lack
of voltage from the power supply also
can cause the loss of height. A loss of
vertical-oscillator waveform or a defec-
tive feedback circuit also can cause a no-
vertical symptom.

Try to scope vertical waveforms at the
vertical oscillator and the driver circuit.
Measure the collector voltage at the
metal top of each power transistor. (See
Figure 1.) Under normal operating con-
ditions, one transistor will have a high

voltage, perhaps +83.2V, and the other
will have a low +0.41V. If these voltages
are measured in a receiver, the vertical-
output stage is operating normally.

In a 685-2010 portable receiver, no
voltage was measured at the collector of
Q305, and higher-than-normal voltage
was measured at the collector terminal
of Q304 (+90V). These readings in-
dicate that the vertical-output stage is
malfunctioning. At this point, it is not
clear how many transistors are defective.

A quick junction test of Q305 with the
DMM indicated an open transistor.
Q304 tested normal in circuit. However,
whenever you locate a defective vertical-
output transistor, whether open, shorted
or leaky, even if the other transistor tests
normal, always replace them both. You
might save yourself from having to do
the job over again later to replace the
other transistor. In this case, both tran-
sistors were the same type and number
and were replaced by two universal
ECG-291 transistors. After they were
installed, the picture covered the entire
screen.

Another white line

On a model 685-2012A set, the symp-
tom was again a single white, bright
horizontal line in the center of the
screen. (Figure 2 shows the schematic.)

Collector voltages of both power tran-
sistors were higher than usual. The tran-
sistors were tested in circuit for open or
leaky conditions, but they tested nor-
mal. Next, they were removed and
tested out of circuit. Again the test
results were normal. Finally, I con-
nected a DMM to one transistor with
clip leads while alternately applying
heat and coolant spray. Then I tested the

D403 g7V
+38.8V te112v)
! (en12V]
R420 +32.4V R414
3300 150
R426
353
R419
3300
’ Bain *110¥
[+112V)
| el
330 7O
+121v ! R427 YO
D407 % CIAE]
+31.8V
+31.4V

TR454 VERT OUT

TR402 VERT DRIVE
+31.4v
+3.0V [4112.5V)
ov:
R410 1
22K
R412 D402
27K
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R411 42,5V
VERT tov]
HE1GHT.32”
20K
R413 ¥
15K
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te112v]
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Figure 2. Although at first glance this 685-2012A schematic appears to be similar to the
schematic in Figure 1, there are major differences. Trace the dc-current path through the
two output transistors, for example, making note of the entrance of B + and the emitter and
collector connections. Each model is dlfferent.
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other transistor in the same way. Both
showed normal reaction to temperature
changes.

Because power transistors sometimes
break down under full voltage, I re-
placed both. The horizontal line re-
mained. Next, I tested the D403 and
D407 bias diodes when TR454 and
TR455 transistors were removed. Both
diodes were in good condition. I
measured the bias and base resistors, but
that didn’t reveal a defect.

I checked the vertical-driver transistor
(TR402) in circuit again and performed
accurate voltage measurements. The
collector dc voltage was +112V instead
of the specified +31.4V. Both the emit-
ter and base of TR402 measured OVdc;
the base should have measured about
+3V and the emitter should have
measured about +2.51V. In the output
stage, TR454 had the same +112V
reading at base, emitter and collector.
This was beginning to sound like a
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hopeless case. But the driver stage is
direct-coupled to the two output tran-
sistors, so the driver stage is the one to
begin testing and analyzing. Then the
output stages may follow automatically.

Back at the driver stage, both base and
emitter receive dc voltage from the same
source (through R413, the height con-
trol, R410 or R412/T402) and to base or
emitter. Then both share R418 to
ground. A voltage measurement at the
vertical-height control showed no
voltage. Only two resistance readings
were needed to prove that R413 was
open. Installation of a new 15k{2 resistor
and a few minor adjustments produced
a good picture with full vertical
deflection.

No vertical output

Incorrect dc voltages at the collector
pins of Q603 and Q601 in a model
685-2067 with no vertical indicated that
the problems were in the vertical-output
circuits.

According to the schematic, both
Q603 and Q601 collector voltages were
much higher than normal. In fact, both
were the same +37.5V, which is incor-
rect. Base and emitter voltages of Q601
measured too high. However, the IC501
apparently was supplying the vertical
drive signal at pin 1.

I tested Q601 and Q603 in circuit us-
ing the junction test of the DMM. Q601
appeared to be normal, but Q603 tested
open. Both transistors were removed
from the circuit and tested alone out of
circuit. Q603 was open and Q601 was
leaky. Both transistors were replaced
with ECG375 universal types.

In this example, accurate voltage
measurements helped locate the defec-
tive transistors and brought back a com-
plete picture.

Intermittent height

With a model 685-2004-20, a bright,
vertical white line appeared at the top
of the raster just as the raster became
intermittent, then disappeared. Some-
times the collapsed raster occurred
when the receiver was first turned on;
at other times it occurred after one or
two hours of operation. The onset could
not be predicted. When the raster was
missing, only a negative voltage was
measured at the collector terminals of
the vertical-output transistors. (See the
schematic in Figure 3.)

At IC530, both horizontal and vertical
countdown waveforms were normal. All



five transistors of the vertical system |
were checked in circuit with a DMM’s ,
junction-voltage-drop test and were
found to be normal. Leakage was tested, .
as much as is possible in circuit.
Intermittent problems often can be I
triggered on or off by applications of
canned coolant. This time it did not |
help. i
Four different dc-voltage supplies
provide power for these five vertical |
transistors: —9.17V, +875V, +11.74V

and +145V. Because these vertical l

stages are direct-coupled, any change of

voltage anywhere probably will change ‘

the dc voltages in all the vertical stages.

This makes voltage analysis very dif- ]

ficult. Nevertheless, try simple voltage
analysis first. It can be helpful.
During normal operation, I checked
and wrote down the dc voltage measured
at the collectors of the two output tran-
sistors (and a few other transistors).
After the raster collapsed, I measured
those same points again, writing down
the voltages. There was no +875V
supply at two points in the vertical
sweep circuits. Because of the intermit-
tent nature of the problem, it was dif-
ficult to test the +875V supply. Final-
ly, it became plain that 470uF filter
capacitor C947 was intermittent.
Horizontal power from the flyback pin
6 (with ground at pin 5) is rectified by
diode Y946 and filtered by C947. Peak-
reading by C947 also makes the
horizontal power relatively constant.
Therefore, an open C947 reduced the
positive dc voltage to almost zero with
some horizontal-sweep hash added. A
new C947 capacitor solved the problem.

Top of picture missing

Only about 4 inches of picture (ver-
tically) could be seen below the center
line and nothing above the center of a
685-2020 portable (Photofact 1792-1).
The principal loss of height usually is
caused by transistors in the vertical-
output channel labeled “top output” (for
top of the picture) and “bottom output™
(for height at the bottom 50% of the
picture).

In this case, output transistors Q22
(bottorn) and Q24 (top) tested good in
circuit. (See Figure 4 for the schematic.)

Next, I checked Q19 (switch driver)
and Q20 (retrace switch) for the top
channel. Both tested leaky in circuit.

They were removed, tested again to |

verify the leakage and then replaced.
Even with the new transistors,

however, the receiver operated normal-
ly for a few minutes and then the raster
collapsed into the single horizontal line.
The Q20 retrace switch was extremely
hot. At first this indicated a flaw in the
replacement, so another replacement
was installed. Q20 continued to get ex-
tremely hot.

Accurate dc voltage measurements on
a DMM were made at each transistor.
The voltages deviated from the
schematic by a volt or less; therefore,

some component must be breaking
down under load.

Once again, I tested all six transistors
in circuit, finding no defects. Diodes
CRI103, CRI04 and CR105 were checked
for opens and leakages next. Finally, I
checked all resistors for opens or any
increases of resistance. R117, specified
to be 220k{2, tested open. This was what
was causing Q19 and Q20 to overheat
and short. Because R116 is known to be
a frequent cause of trouble in this set,
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Figure 3. Here is another type of vertical-output circuit; it has a phase-inverter transistor.
(The circuit is for model 685-2004-20, but the schematic has been greatly condensed.) After
aroutine test (including heating and cooling) of the transistors, the next step was to record
changes of dc voltage that occurred when the raster disappeared.
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Figure 4, The defect was difficult to locate in this 685-2020. There was no picture above
the center line and not much height below. A new retrace-switch circuit is included; its opera-
tion is not well understood. But Q20 should not run hot.
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Figure 5. This circuit of the 685-2050E is slightly different from all the others. The two out-
put transistors are designated top and bottom to show where each one makes its major
contribution.
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as is Rll7, replacing 220kQ2 R116 any
time you replace RII7 is excellent
insurance.

After a new QI9 and a new Q20 were
installed and a new RI17 resistor was
soldered into place, the receiver
operated correctly.

Erratic bottom of picture

After the bottom half of the raster col-
lapsed in a model 685-2050E, excessive
dc voltage was measured at the collec-
tor pin of Q507. (See Figure 5.) At first,
Q507 tested open during an in-circuit
check. Later it tested normal.

This erratic operation is common.
When a transistor is intermittent, it often
will operate normally after the test
probes have touched the terminals. The
chassis was powered-up again, and this
time it operated for about an hour before
the vertical height malfunctioned. High
dc voltages were measured at all ter-
minals of QS06 top vertical output.
Although Q506 passed the tests I gave
it (it had probably changed to normal
again this time), I replaced Q507 bot-
tom vertical output and Q506 transistors
with GE-241 universal replacements.
When the set was turned on, it operated
correctly.

Replacing those two transistors
without positive proof was servicing by
parts replacement. In this case, it prob-
ably was the best technique because the
symptoms pointed so strongly to those
transistors. You have to weigh the value
of the repair against the total technician’s
time and the components cost.

Retrace lines at the top

Although the raster was complete,
several retrace lines appeared at the top
of the raster of a model 685-2007E.
These retrace lines would expand and
move downward when the height was in-
creased with the vertical-height control.

The two vertical bottom transistors
and two top transistors apparently were
operating correctly. Therefore, the
suspects were the QI9 switch driver and
the Q20 retrace switch because the ex-
treme top of the raster is where they help
the vertical sweep. (See Figure 6.) In
fact, with QI9 and Q20 removed from
the circuit, retrace lines and poor
linearity at the top inevitably occur.

The dc voltages measured higher than
the schematic called for at the base and
emitter pins, but the dc voltages were
lower than normal at the collector pins.
Each switch transistor was checked in



circuit for junction conditions and
leakages. Both tested normal.

The +27V source tested within
tolerance at one end of R156, but the
other end measured only +13.3V. Either
one of the transistors was drawing too
much current or 18 R156 had increased
in resistance. Only one test was needed
to show that R156 was open. Installation
of a new RI56 eliminated the retrace
lines.
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Figure 6. Retrace lines at the top of the pic-
ture on this 685-2007E receiver were
something different than anything seen with
the previous examples.

Mechanical board problems

The chassis in a new model 685-2067
was completely dead. After I removed
the back cover and gave the circuit board
a careful visual inspection, I found some
major breakage on the circuit board and
its wiring. The entire circuit board was
cracked or broken in front of the flyback
and across both horizontal-sweep and
vertical-sweep sections.

When any board is broken beyond
normal repair, the TV chassis usually
should be considered a total loss. But
because this was a brand new portable
television that had just been taken out
of the box, I decided to repair it.

All broken printed wiring was
repaired with bare hook-up wire span-
ning the gaps. After I had visually
checked the chassis twice, making
repairs each time, I powered up the set.
The raster showed only a horizontal
white line when ac power was applied.
This indicated that a vertical component
or a section of etched wiring was open.
No broken parts were discovered dur-
ing a careful visual search.

Next, the voltage sources used in the

Continued on page 75.
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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
800-233-1128

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

Technl-Tool Inc.*D

5 Apollo Road

Plymouth Meeting, PA 19462
215-825-4990

Tekelec

26540 Agoura Road
Caiabasas, CA 91302
818-880-5656
800-TEKELEC

Tekserv

127 Riverneck Road
Chelmsford, MA 01824
617-459-9480

Tektronix Communications
Network Analyzers Div.
625 S.E. Saimon
Redmond, OR 97756
503-923-4520

Tektronix, Inc.

P.O. Box 500
Beaverton, OR 97077
503-627-9000
800-TEK-WIDE

Telecommunications Techniques

Corp.
444 N. Frederick Ave.
Gaithersburg, MD 20877
301-258.5011
800-638-2049

TeleMatic Div. of UXL Corp.
108-02 Otis Ave.

Corona, NY 11368
718-271-5200

Telephone Extension Corp.
83 E. Central Ave.

Pearl River, NY 10965
914.735-7877

Temptronic Corp.
55 Chapel St.
Newton, MA 02158
617-969-2501

Tentel Corp.

1506 Dell Ave.
Campbell, CA 95008
408-379-1881
800-538-6894

Test Praobes, Inc.
9178 Brown Deer Road
San Diego, CA 92121
619-535-9292
800-368-5719

Gregory Thomas, Inc.
834 N. Highland Ave.
Aurora, IL 60506
312-859-3007
800-782-8422

Thordarson/Meissner
628 Belmont

Mount Carmel, IL 62863
618-262-5121

G.C. Thorsen Co.
1801 Morgan St.
Rockford, IL 61102
815.968-9661

3M/Static Control Systems Div.

P.O. Box 2963

Austin, TX 78769-2963
512-834-3118
800-328-1368

TIF Instruments, Inc.
9101 N.W. Seventh Ave.
Miami, FL 33150
305-757-8811
800-327-5060

Tool Kit Specialists, Inc.
1366 Borregas Ave.
Sunnyvale, CA 94089
408-745-6020
800-621-0854

Tool-Tronics, Inc.*D

P.O. Box 470

Saddle Brook, NJ 07662
201-478-2203
800-631-0355

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

Triplett Corp.

1 Triplett Drive
Bluffton, OH 45817
419-358-5015

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

Tronix Inc.
31148 Lund
Warren, Ml 48093
313-939-2740

Tucker Electronics Co.*D
1717 Reserve St.
Garland, TX 75042
214-348-8800
800-527-4642

Tycor Electronic Products Ltd.
6107 Sixth St. SE.

Calgary, Alta, Canada T2H 1L9
403-259-3200
800-661-9263

74 Electronic Servicing & Technology March 1988

U

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
415-572-6600

800-824-2873

\'

Vaco Products Div.
7200 McCormick Blvd.
Chicago, IL 60645
312-677-9500

Valley Data Sciences
2426 Charleston Road
Mountain View, CA 94043
415-968.2900

Verite

P.O. Box 697

Harbor City, CA 90710
213-832-1100

Video Midwest & AVC Divs. of Vaughn
Communications*D

7951 Computer Ave. S

Minneapolis, MN 55435

612-831-2248

VideoLog Communications
50 Washington St.
Norwalk, CT 06854
203-838-5100
800-843-3656

VIZ Test Equipment

Div. of Kappa Networks Inc.
175 Commerce Drive
Fort Washington, PA 19034
215-643-6950
800-523-3696

Viziflex Seels, inc.
Keyboard Cover Div.
16 E. Lafayette St.
Hackensack, NJ 07601
201-487-8080

Vu-Data Corp.

9180 Brown Deer Road
San Diego, CA 92121
619-452-7670

W

Wahi 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

Wandel & Goltermann, Inc.

1030 Swabia Court

Research Triangle Park, NC 27709
919-941-5730

Wavetek Corp.

9191 Town Center Drive, Suite 450
San Diego, CA 92122
619-565-9234

Weber Electronics
Hard Scramble Road
Hinsdale, NY 14743
716-557-2135

Wescorp

144 S. Whisman Road
Mountain View, CA 94041
415-969-7717
800-537-7828

WestCon

959 Cheney Ave.
Marion, OH 43302
614-382-5771

Western Electronics Products Co.

107 Los Molinos
San Clemente, CA 92672
714-492-4677

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
319-753-0121

Work Surfaces Corp.
4419 Rowland Ave.
El Monte, CA 91731
818-575.7477

X

Xcel Corp.
Computron Div.
835 Bonnie Lane
Elk Grove Village, IL 60007
312-952-8800

Xcel Corp.

Digitran Div.
3100 New York Drive
Pasadena, CA 91107
818-791-5600

£

Yokogawa Corp. of America
P.O. Box 2719

Peachtree City, GA 30269
404-487-1471

4

Zenith Electronics Corp.
11000 Seymour Ave.
Franklin Park, IL 60131
312-671-7550

Zero Corp., East Div.
288 Main St.
Monson, MA 01057
413-267-5561

Ziltek Corp.

1651 E. Edinger Ave.

Santa Ana, CA 92705-5001
714.541-2931

asey .



Suggestions and recommendations
* When one vertical output transistor is
proven to be defective, always replace
both.

¢ Inspect the circuit board sockets if the
output transistors are socketed.

* Don’t forget to replace the mica in-
sulator between transistor and metal heat
sink. When vertical power-type tran-
sistors are mounted on separate metal
heat sinks, the heat sink metal usually is
not grounded to the chassis. Most tran-
sistors are bolted to the metal heat sinks
directly without insulators. When you in-
stall or re-install a power transistor, apply
generous amounts of silicone grease to
both transistor and insulator.

® Accurate dc voltage tests at the metal
| collector terminals of the output tran-
sistors might indicate that one or both
transistors are defective. For example, a
lower collector voltage could indicate a
leaky transistor. A very high collector
voltage might indicate an open transistor.

¢ To conserve valuable servicing time,
always obtain the correct schematic or
wiring diagram and use it.

vertical circuits were measured where
they entered the vertical circuits. The
+44 8V source was missing. This
voltage source was traced back to the
flyback, the source of the ac power. I
tested each wire for normal continuity
by using the low range of the DMM.

Using a magnifying light, I found a
crack around the negative or ground pin
of C931. Connecting a bare tie wire be-
tween the ground (negative) terminal of
C931 and across the broken board sec-
tion to common ground brought back
the normal vertical raster.

Although the vertical-output circuits
in J.C. Penney televisions can be very
different, developing a sequence of tests
can help trim down troubleshooting time
for models you are unfamiliar with. Stu-
dying the symptoms carefully should
give you a better starting point than a
hit-or-miss method.

Editor’s note: If a certain vertical prob-
lem does not respond to the various
methods shown in this article, try to
locate vertical circuit and vertical
troubleshooting articles from past issues
of ES&T. In most years, the index is
found in the January issue. The ex-
perience of other technicians often is

valuable as well. sfd

The SC61 Waveform Analyzer ™

ST Gy cuaas s victon 2

Ml = e oma MODEL SC6)

33,295 Patented

Here's what we say:

With just one probe hookup you can confidently analyze any waveform to
100 MHz, 10 times faster, 10 times more accurately, absolutely error-free
— guaranteed or your money back

Here's what our customers say:

““The SC61 gives the most information with a minimum of probe-swapping
and knob turning

Patrick Lyman
Biomedical Electronics
Los Angeles, CA

‘In my use of the SC61 Waveform Analyzer, it has reduced the amount of
time in half in fixing communications equipment

Jeft Williams
Computer/Communications Repair
Madison, TN

‘We have a small shop and need all the short cuts, time saving equipment
we can get. Sencore passes with flying colors. Every tech should try their
techniques with the SC61 Wavetform Analyzer. Does what it should and
more

Bill Humble, Jr.
VCR, Audio and CB Repairs
Yulee, FL

Discover What The SC61 Waveform Analyzer
Can Do For You! Call Today 1-800-843-3338.
In Canada Call 1-800-851-8866.

100% American Made

SENCORE

3200 Sencore Drive, Sioux Falls, SD 57107  605-339-0100 In SD Dnly
Circle (40) on Reply Card
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Symcure Symptoms and cures compiled trom theld reports of recurring troubles

This SYMCURE is reprinted from Electronic Servicing magazine.
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Symptom —No video, and excessive brightness with
retrace lines

Cure—Check C206C, and replace it if open or low in
value

Symptom—No vertical sweep
Cure—Check CR503, and replace it if leaky or
shorted
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Symptom—Not locked horizontally, has squeal, and Symptom— Vertical lines at the edges are crooked
perhaps foldover with low HV Cure—Check R409, and repiace it if out of tolerance
Cure—Check C507 and L503, and replace either if
open
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Symptom—Intermittent height, intermittent roll, or
intermittent loss of vertical sweep

Cure—Clean socket contacts of Q401 ‘and Q402;
also, solder pins to spring contacts in P502 and P503
on PW500

Symptom— Vertical at right side is compressed,
similar to a distorted trapezoid

Cure—Check and resolder all joints at terminals of
T405
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SYMCURE/
Troubleshooting
Tips guidelines

ESA&T is now paying $60 per page
(six different cases of symptoms
and their solutions) for accepted
Symcure submissions.

The term Symcure is a
contraction of two words:
symptom/cure. Problems that are
published in the Symcure
department are those that have
occurred more than once.

This is the kind of problem you

AT A ey e —

competent technician.

e It should include a detailed,
step-by-step description of why
you suspected the cause of the
problem and how you confirmed
your suspicions—anything that
caused you to follow a false trail
also should be included.

« It should describe how the
repair was performed and any
precautions about the possibility
of damage to the set or injury to
the servicer.

For Symcures and
Troubleshooting Tips, please also
include:
¢ the manufacturer’s name;

« the model and chassis number;
e the Sams Photofact number;
and

¢ a sketch of the schematic area
where the fault was found.
(Include a major component such
as a transformer or transistor to
provide a landmark for the ES&T
staff.)

Now test and restore every CRT on the
market . . . without ever buying
another adaptor socket or coming up
embarrassingly short in front of your
customer . . . or your money back

Fi

Py Y/

»

-~

s
-y
Sl L T —

with the new improved CR70 “BEAM BUILDER”™
Universal CRT Tester and Restorer
$1,295

you ever?

vn away a good TV CRT, data display CRT, or scope CRT that
could have been used for another two or three years because you had no
way to test or restore it?
Lost valuable customers because you advised them that they needed
a new CRT when another technician came along and restored the CRT
for them?
Lost the profitable extra $35 or more that you could have gotten for
restoring a CRT while on the job and locked in the profitable CRTsale later?

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

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

If any of these things have happened to you, CALL TODAY, WATS FREE,
1-800-843-3338

WATS Free 1-800-843-3338 In Canada WATS Free 1-800-851-8866

SENCORE

) Means Success In Electronic Servicing
) 3200 Sencore Drive, Sioux Falls, South Dakota 57107
Call Collect 605-339-0100 in SD

Circle (41) on Reply Card
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By Joseph J. Carr, CET

Few customer complaints are less |

welcomed by the radio servicer than
drift. This problem is characterized by
the radio receiver changing frequency
not under the influence of the operator.
There are actually two different prob-
lems that are seemingly related: drift

and shift. Drift is a gradual change of |

frequency, usually as a function of
temperature. Shift, on the other hand,
is an abrupt change of frequency. The
causes of these two related phenomena
are different, but they often are confused
with each other.

Frequency shift problems

Resonant circuits in modern elec-
tronic equipment might be LC-tuned by
a combination of inductance and
capacitance, or they might be tuned by
a piezoelectric resonator element
(crystal). In either case, the cause of a
sudden, unwanted shift of operating fre-
quency usually is some form of
mechanical trauma somewhere in the
circuit. In other words, a component is
either broken or has an intermittent
connection.

Carr is an electronics enginec;who h; conlrit;ned fre-
quently to ES&T and has published many books on
electronics.

Figure 1 shows a partial circuit of an
oscillator. The resonance of this circuit
is determined by the combination of
Cl/C2/C3/L1. If any of these com-
ponents fail, change value or become
disconnected, the resonant frequency of
the circuit will shift. If coil L1 fails, the
circuit will probably cease oscillating,
so the fault becomes obvious. But what
if one of the capacitors fails? In that
case, the circuit may well continue
oscillating, but at a different frequency
than before.

The trimmer capacitor was selected
as an example in Figure I because that

component seems especially failure- |

prone. After many years of experience,
I can attest that trimmers seem to have
a high casualty rate. Perhaps the worst
offenders are the half-turn type that use
silver deposited on a pair of ceramic
surfaces. The mica compression types
also fail, but secm less prone than the
other types.

lilliThat dreaded drift M0

| that the other kinds of capacitors are
fault-free—far from it. Every form of
fixed capacitor has at least a small
failure rate, usually caused by discon-
nected leads inside the body of the
capacitor.

Also, don’t overlook the possibility
that the problem is caused by the solder
connections connecting the capacitor to

" the circuit board, especially when the
capacitor is mounted on a board that is
easy to flex. Although some bad joints

Don’t overlook the possibility
that the problem is caused
by the solder connections
connecting the capacitor to
the circuit board, especially

when the capacitor is
mounted on a board that is
easy to flex.

The mechanism of failure seems to be |

looseness in the adjustment screw. One
way to determine if one of these com-

| ponents is faulty is to tap the capacitor

gently with an insulated probe and note
whether the shift occurs.
Don’t make the mistake of assuming

* -
. o |(Ch
. T b :
: >< :
]
c,/;;_ 77 P

escape the factory quality-assurance in-

spector and subsequently last for years
| in service before failing, others die an

early death because of trauma or flex-

ure of the board. A frequency shift prob-
| lem may also be caused by a cracked

printed wiring track. In either case,

a little solder and a hot iron will solve
| the problem.

On older receivers, be sure to ex-
amine the main tuning capacitor for
problems. I once had a terrible problem
with a piece of equipment that exhibited
both shift and drift in magnificent pro-
portions. Although I was employed in
a communications shop at the time, I did
not get around to fixing the receiver for
several months (Cobbler’s kid’s shoes
syndrome).

| When I looked into the problem, it
turned out to be crud under the rotor
grounding spring on the main tuning
capacitor. That capacitor rotor is nor-
mally grounded to the chassis through
its own frame. But because the rotor
| must move, a brass or steel grounding

|

Figure 1. The resonance of this circuit is determined by the combination of C1/C2/C3/L1. | leaf spring or spider clip usually is
If any of these components fall, change value or become disconnected, the resonant fre- | placed around the rotor at the front

quency of the circuit wlll shift,
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rotor to the frame. In this particular
case, a lot of dirty grease had built up
under the spring. Rather than causing
operation to cease, the grease produced
massive frequency shifts, drift when
the device wasn’t shifting and a sad
tendency toward microphonics.

Poor grounding may be the cause

Another cause of drift in older
receivers is poor grounding. Many car
radios, 2-way radios and other RF
cquipment exhibit frequency-shift prob-
lems caused by poor grounding or
cracked ground tracks on the printed
circuit board. In one infamous FM
model, the FM front end was grounded
at only two points on the printed circuit.
If that wasn't bad enough, the ground
ran around the edge of the card, which
was stressed at one point—where cracks
tend to develop.

Although the circuit would not cease
oscillating, the extra several inches of
ground line on a flexing board caused
operating frequency shifts. I suspect that
the cause of the frequency shift was the
added inductance of the printed circuit
ground path. At VHF frequencies, the
effect of distributed inductance and/or
capacitance is more profound than at
low frequencies. Again, judicious use
of a soldering iron not only repaired the
break, but also added strength to the
weak point.

Drift problems

The other frequency-changing prob-
lem is old-fashioned drift. Unfortunate-
ly, most electronic components exhibit
some temperature sensitivity. This sen-
sitivity usually is measured in terms of
a temperature coefficient, which
specifies a certain shift of value in parts
per million (ppm) per degree Celsius of
temperature shift. The temperature
coefficient can be either positive or
negative. A positive temperature coef-
ficient (PTC) indicates that the value in-
creases with increases in temperature,
and vice versa. A negative temperature
coefficient (NTC) indicates that the
value tends to decrease with increases
in temperature (and vice versa).

en Things You Can Do With The VA62
Universal Video Analyzing System —
That You Can’t Do With The Others.

@F.C ORI 8T8 YIDLO ANALTZER $TEREO Ty 20DTR
W C O

0 0 ©

g _5

$3 y 495 Patented

1. Quickly locate defective circuits by injecting signals without dis-
connecting components

2. Replace video heads with confidence; a simple good/bad head test
removes all doubt

3. Align IF traps simply by just the pattern on the CRT — have the
picture ‘‘looking like it did when they bought it

4. Quickly align VCRs with special video patterns, or NTSC color bars
Meets all manutacturers’ warranty requirements.

5. Performance test and troubleshoot any MTS stereo TV or VCR
system, so you can cash in on new technology

6. Confidently test deflection yokes, IHVTs, and flyback transformers,
in-or out-of-circuit, before you replace them

7. Add on phase-locked accessories into your video analyzing system
to increase service potential as technology changes

8. Performance test and troubleshoot digital/analog RGB video
monitors, so you can test all of today’s video systems

9. Conquer tricky servo circuits in VCRs by injecting a reference
30 Hz servo pulse

10. Cut your video servicing time in half . . . or your money back.

Discover what the Universal Video Analyzing System
can do for you! Call Today 1-800-843-3338.
In Canada Call 1-800-851-8866.

100% American Made

SENCORE

3200 Sencore Drive, Sioux Falls, SD 57107  605-339-0100 In SD Only
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A very special
guide to what
\ the exciting world
\ of computer and
electronics kit-

building can
do for you.

The informative Heathkit Catalog shows
you more than 450 exciting electronic prod-
ucts that will challenge, instruct, and enter-
tain you. You'll find countless kits that you
can build and enjoy, from computers and
robots to color

tv's and a variety of
home products.
And each is backed
by our years of

experience and w
our promise, o
‘We won't let .
you fail" {
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Circle (43) on Reply Card

Most inductors used in oscillator cir-
cuits have a PTC problem. The value of
inductance (microhenrys—uH) is deter-
mined by the coil dimensions and the
number of turns of wire. Although the
turns count remains constant, the
diameter, length and size of the wire
used in the inductor is a function of
temperature.

The temperature coefficient of induc-
tors can be minimized by design. If the
inductor uses Litz wire (or some other
low-tempco wire) and a low-tempco coil
form, then the temperature coefficient
is reduced tremendously. Old-fashioned
cardboard forms are terrible sources of
drift. According to the old “standard
wisdom,”’ the best forms are ceramic,

but that is no longer true. There are
| fiberglass and other synthetic materials
that provide better tempco character-
istics.

Capacitors are also sources of
temperature coefficient problems.
Ceramic capacitors are available in
either PTC, NTC or no-TC versions.
Markings of “Nxxx” and “Pxxx’ in-
dicate the direction and amount of
temperature coefficient. For example,
an *“N750” is an NTC device with a
tempco of 750ppm. The capacitor
marked “NPO” has a low tempco, but
not precisely zero—as some people find
out, to their chagrin, when subbing real-
ly low-tempco caps with NPO ceramic
units. In general, silver mica and

FIGURE 2A

0

C.

|
rd

FIGURE 2B

Figure 2. Here are two forms of oscillator, one LC-tuned (Figure 2A), the other crystal-tuned
(Figure 2B). Both of these oscillators seem to have ‘‘extra’’ capacitors in the circuit (for ex-
ample, C2 in Figure 2A and C1/C2 in Figure 2B). The extra capacitors are for temperature

compensation.

80 Electronic Servicing & Technology March 1988



F.-F,=F,
AUDIO
F, M OUTPUT
MIXER > DETECTOR[ =
F,
AFC CONTROL
LOCAL VOLTAGE
FIGURE 3A OscC.
: ' 1
a, l o c, AFC
, ; 5pF C, # 100pF c,
0.001xF
L, SZ
.01uF == D,
cs -I- vw
0.001,F G
0.014F
FIGURE 3B v+

Figure 3. The block diagram of an FM receiver is shown in Figure 3A. The local oscillator
(Figure 3B) is kept on channel by a dc control voltage from the automatic frequency control
(AFC) output of the FM detector stage. The actual mechanism of frequency control is the
variable capacitance (varactor) diode in the oscillator circuit (D1 in Figure 3B).

polystyrene capacitors are the lowest-
tempco units available.

So why not make all capacitors with
low or nearly zero tempcos? The reason
is that they are sometimes used in
temperature compensation circuits.
Figure 2 shows two forms of oscillator,
one LC-tuned and the other
crystal-tuned.

Both of these oscillators seem to have
“extra’” capacitors in the circuit (for ex-
ample, C2 in Figure 2A and CI/C2 in
Figure 2B). In these cases, the extra
capacitors are for temperature compen-
sation. They are typically small value
compared with other circuit capacitors,
but have precalculated temperature coef-
ficients that will cause the capacitance
to change a predictable amount with
changes in temperature.

Both circuits, even the crystal
oscillator, will change frequency with
changes in circuit capacitance, so the
tempco of the compensation capacitors
forces the frequency to change in a
predictable manner. The idea is to

counter the positive temperature coef-
ficient of the inductor with an equal and
opposite direction temperature coeffi-
cient of the capacitors.

Varactor diode as
frequency compensation

Figure 3A shows the block diagram
of an FM receiver. The local oscillator
(see Figure 3B) is kept on channel by
a dc control voltage from the automatic
frequency control (AFC) output of the
FM detector stage. The actual
mechanism of frequency control is the
variable capacitance (varactor) diode in
the oscillator circuit (DI in Figure 3B).
This type of diode is used in both LC-
tuned circuits, as used in broadcast
receivers, and the crystal-controlled
units used in communications
equipment.

If the varactor becomes defective, it
will cause a frequency shift. Alter-
natively, if the diode is intermittent, the
circuit will jump on and off channel as
the diode opens and closes the circuit.
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Figure 4. The zener diode regulator typically used in many car radio circuits is shown i,
Figure 4A; the 3-terminal IC voltage regulator that keeps the oscillator voltage to +10V in
a certain mobile transmitter master oscillator is shown in Figure 4B. If any of these com-

ponents faults, shift or drift will result.

I have, however, seen quite a number of
sets over the years in which a newly
developed (as opposed to inherent) drift
problem was caused by a defective
diode. For some reason, the diode
capacitance was a function of
temperature. Although it was not a
scientific experiment, I once measured
about five diodes that showed this
phenomenon and found that all had ex-
cessive leakage resistance in the reverse
bias direction.

Drift problems caused by dc supply
Don’t overlook the dc power supply

March 1988

as a potential source of drift problems.
Oscillators typically require fixed, all-
regulated dc operating potential for best
stability. That dictum applies equally
well to both LC-tuned and crystal
oscillators. If the dc voltage or bias
voltages change, expect an oscillator fre-
quency shift.

The problem with dc voltage is
especially acute in mobile equipment,
whether it is used in communications or

| broadcast. In the early ’60s, I worked

in a car radio shop that dealt with
Blaupunkt receivers (the German-made
set in Porsche cars). One customer came
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in with an oddball problem: The radio
changed frequency with changes of
engine speed.

That set, which used vacuum tubes,
had a germanium diode across the reso-
nant circuit to limit oscillation ampli-
tude. A gas-regulator tube supposedly
kept the potentials applied to the circuit,
but it was defective. Because the car
power supply varies markedly with en-
gine speed, the now-unregulated power
supply voltage applied to the oscillator
also varied. One lesson: Although I fre-
quently chuckled at customer diagnoses,
I never again doubted the customer’s
description of the symptom (*“...changes
station when I pull away from a
light...”).

Modern mobile electronic equipment
is probably more prone than some of the
older equipment to this type of fault. In
communications equipment and FM
broadcast receivers, the oscillator
voltage usually is regulated. Figure 4A
shows the zener diode regulator typical-
ly used in many car radio circuits.
Figure 4B shows the 3-terminal IC
voltage regulator that keeps the
oscillator voltage to +10V in a certain
mobile transmitter master oscillator.

If any of these components faults,
shift or drift will result. The nominal
“12V”" vehicle power supply is actually
quite variable. With the engine off, my
own car measured 11.8Vdc on one meter
and 12.05Vdc on my DMM. When the
engine is started, however, the voltage
varies from 12.3Vdc at an idle to
14.5Vdc as the engine speed is in-
creased. To an oscillator inside of elec-
tronic equipment, that range might be
intolerable.

Crystal oscillators are not immune to
drift problems, even when they
previously worked well. In addition to
the problems with dc power supplies
mentioned above, it is also possible for
the crystal to become defective. I have
seen several sets over the years in which
a terrible drift problem resulted from
defective crystal elements. Replacing the
crystal solved the problem.

Frequency shift and drift problems
are not easily found in many cases, but
understanding the causes and potential
solutions of these problems goes a long
way toward finding the fault in any par-

ticular case. esm
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—— Computer Corner

Basic flip-flop design

By Christopher H. Fenton

This is the first in a 2-part series on flip-

flops. Part I will discuss the different
types of these devices, while Part Il will
cover the different types of a particlular
Sflip-flop, the ripple counter.

Recent advances in microchip
technology have revolutionized the face
of nearly every electronic device
manufactured today. Circuits, which on-
ly a few years ago required a separate
circuit board, are now available in
single-chip packages that are smaller,
lower in cost, easier to use and more
reliable than their discrete component
counterparts.

One of the major advances that have
made this revolution possible is bistable
latches. Otherwise known as flip-flops,
they are used in a wide range of applica-

tions, including counters, dividers, shift
registers, data latches and many other
devices. Flip-flops are the basis of near-
ly all digital circuits, and they have
become one of the building blocks of the
computer age.

A basic CMOS set/reset (S-R) flip-
flop consists of two cross-coupled NOR
gates, two input terminals and two out-
of-phase outputs. (See Figure 1.) When
a signal is input into the SET terminal,
the A output swings to the maximum
output voltage defined by the chip con-
figuration, while the —A output voltage
swings to the maximum low.

When the input signal ceases, the
cross-coupling of the gates causes the
output signal to lock itself or “latch” in-
to the maximum mode until a signal is
applied to the RESET terminal. This
makes the outputs return to their nor-
mal state. The flip-flop remembers the

current state of the outputs and switches
them according to which terminal
receives an input signal.

The clocked flip-flop

To enhance the versatility of the S-R
flip-flop, an AND gate, in series (Figure
2), is wired to each input terminal. This
is called a clocked or gated S-R flip-
flop. An input signal can only reach the
flip-flop when the clock signal is at its
preset high. When the clock signal is
low, only one input of each AND gate
has a signal, so no signal reaches the
flip-flop inputs, and the outputs remain
in their original state. The state of the
set and reset inputs are irrelevant, and
the flip-flop functions as a permanent
memory. When the input signal is ap-
plied to the high clock, the circuit
operates as a standard set/reset flip-flop.
As a result, data i1s not latched in
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automatically to the output, but is
switched in via the clock.

The master/slave flip-flop
Two clocked S-R flip-flops can be
combined to form a master/slave flip-
flop. Clocked out of phase via an in-
verter in the clock line, this flip-flop is
one of the most widely used. When the

clock input is low, the inputs are trig-
gered by the inverter. Set/reset data is
then accepted and the slave flip-flop is
switched off with no data passing from
its output terminals.

When the clock input is high, the
master flip-flop's inputs are disabled. In-
put data is then latched into the output
at the same time the slave flip-flop is

enabled. The latched data is then passed
to the master flip-flop’s output
terminals.

By cross-coupling the input and the
output terminals, the SET and A ter-
minals are at logic levels opposite to
those at the —A and RESET terminals.
When the clock is low, the master flip-
flop’s outputs change state. When the

RESET

SET

FIGURE 1A

o—f_Alo

FIGURE 1B

'D— s A+}—O
et

Figure 1. The S-R flip-flop is built from two NOR gates, as shown

in A. Its symbol is shown in B.

Figure 2. A clocked S-R flip-flop is built from two AND gates in ad-

dition to the S-R flip-flop.
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clock goes high, the slave’s outputs
change. The state of the outputs is
dependent on each new clock pulse.
Because it takes two clock pulses to
change the output state and then return,
the frequency of the output is half the
frequency of the clock. This type of

device is a T or roggle type of flip-flop. | For the device

The data flip-flop

A device that is more versatile than
the T-type flip-flop is the data or D-typc
flip-tlop, which is made by configuring
an inverter between the SET and
RESET terminals of a clocked
master/slave flip-flop. Data can be in-
put via a single pin. The two input ter-
minals are always out of phase and can
be used as a data latch. |

However, the primary application of
a D-type flip-flop is as a binary counter.
One of the best-known clocked CMOS
flip-flops is the Texas Instruments Type
74, which incorporates two independent
flip-flops that share power and ground

be grounded.

fixed-frequency waveform.

The ripple counter

connections in a single-chip package.
Each flip-flop has independent SET and
RESET terminals, and the clocked ac-
tion can be overridden by directly input-
ting a signal to either terminal. When
the device has been overridden, it then
functions as a standard S-R flip-flop.
to operate as a
counter/divider, the direct inputs must

The Type 74 clocks on on the positive
transition of the clock signal. The high-
speed operation of the device makes it
vulnerable to noise, and the clock signal
must be bounceless. The clock signal
has a rise and fall time of less than Sus.

The Type 74 is primarily used as a
divide-by-two counter. A symmetrical
square wave that is equal to half of the
clock frequency is produced as the out-
put when the flip-flop is clocked by a

Several Type 74s can be configured

1

|

to form a ripple counter. A ripple
counter is a series of D-type flip-flops.
Several flip-flops can be cascaded to
successively divide the output of a
digital circuit by powers of two. Any
number of tlip-flops can be cascaded to
provide a division ratio of 2"th power.
Each successive output is clocked by
the output of the previous stage instead
of being timed by the master clock
signal. The end result is that the clock
signal “ripples™ from stage to stage in
the counter chain. However, the syn-
copated delays at each of the stages add-
ed together creates a delay that prevents
each counter stage from clocking
simultaneously. This type of counter is
called asynchronous, and if the output
of each stage is coded via a gate net-
work, variations in the waveform and in-
accurate decision-making may result.
Next month we will discuss different
types of counters and what kinds of
problems you may encounter with them.
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— Audio Corner

The CD data

By Kirk Vistain

In examining the past year’s Audio
Corner topics, I couldn’t help but notice
that the word “servo’ shows up quite a
bit, so let’s change the subject. How
about something pertinent but unusual?
I know—CD players! But, you say,
Audio Corner is crammed full of
references to these machines. OK, so
we’ll discuss another aspect of them.
After all, the CD player is about the on-
ly piece of audio gear that consistently
provides servicing challenges. Most
everything else just gets a new belt, an
output IC or a trip to the wastcbasket.
But compact disc players make you
think.

In the past, I’ve purposely avoided a
discussion of the data structure used by
compact discs. You almost never necd
to know anything about it to fix a player.

Vistain is the audio consultant for ES&T

structure

Note the qualifier “almost.” You almost
never need a triple coronary bypass
either, but when you do, it’s the only
thing that will work. We have to be
careful to remember that ‘“‘almost”
doesn’t mean “never,” or we’ll certain-
ly go to the dogs sooner or later. This
won't be a methodical or comprehensive
treatment of the subject. Let’s simply
discuss the concepts for a column or
two. (See the glossary for more help.)

The basic concepts of changing
analog information to digital bits and
bytes is relatively simple. Sample the
analog signal level, assign a digital value
to it and repeat. For CDs this process
is repeated at a rate of 44.1kHz, or every
22 7us. Each complete sample is
represented by a 16-bit word. Left and
right channels are recorded alternately.

Now for reality

If only reality would let simple and

straightforward concepts actually work.
Of course, those of us who have been
on the bench a while know that “‘sim-
ple,” as applied to electronic theory,
means ‘“‘understandable but imprac-
tical.” You won’t be surprised to
discover that about 75% of the circuitry
in the CD signal chain is there to over-
come hardware limitations. But you may
wonder at the fact that around 60% of
the actual information on a compact disc
is there for the same reason. Less than
half of it is actual program material
(music).

Why? First, the laser beam has a
finite width, in the area of 1.7 microns,
which 1s large compared to the
0.5-micron track width and 1.6-micron
spacing between tracks. Second, to
cram as much data as possible onto the
disc, engineers opted for a NRZ (non-
return-to-zero) data format (see Figure
1), which I’ll try to explain later. For

FREE!
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now all you need to know is that this can | won’t be able to resolve them. If the pits So, take the 16-bit words derived from
result in pits that the laser can’t read | are too big, the output of the photodetec- | the sampling process and split them in-
because they’re the wrong size. This | tors will veer toward dc and disturb the | to two 8-bit bytes. Take these and look
creates the need for a further level of | data clock. (See Figure 2.) them up in a table of 14-bit values,
complication—EFM.

EFM encoding

Eight-to-fourteen modulation (EFM) 1.7um
ensures that all the little pits on the com- LASER
pact disc will be within the right size BEAM
range for the laser to read. We can’t have c 8

any that are too small because the laser
y 0 1 1_0 o 11 1 1 110 0 1 0 1

| l | | |J| l | IDATA
WORD=
16 BITS
——— L-CH (16-BIT) — :
— § ——ia— f —m 14 3
0110011111100101 0100000010010001000100100100010001CHANNEL
}‘I_I_ JL I A I O R B | ] ‘[ | [_L—Hwom):
. 31 BITS
DATA BIT _. , ' =
' 1 RECORDED
= =y 1_1 [

Figure 1. With the NRZ (non-return-to-zero)
data format, the binary value of the data Figure 2. EFM is necessary because of the NRZ format. The beam is too wide to resolve
stream only changes to the opposite state l rapid transitions in a straight 16-bit system, so specially selected 14-bit patterns are substituted
when a 1 is encountered. for each 8-bit byte. They are separated by three merging bits.

ELECTRONIC WAREHOUSE CORP.
e Over 20,000 Eiectronic Items in stock

¢ TOLL-FREE 800" Phones

® 24 hour hot line automatic order taker
* Same day order processing & shipping
® VISA & MASTER CARD accepted

THATS OUR MOTTO
INCREASE YOUR PROFITS
BY JUMPING ON THE

RNJ ELECTRONICS -
ORIGINAL FLYBACKS
BANDWAGON 60108
48500 .
The Most Complete One Stop 48600 .
Catalog in the Industry. FIREs
Quality Products & Service You Can F0192A
Count On F0200
YOUR DISCOUNTED Fi19
F0243
,SOURCE FOR SANYO ORIGINAL
* Test Equipment * VCR Parts & FOCUS DIVIDERS
* Antennas Accessories Z006AN. iy e 4o $10.95
* Amplifiers * Semiconductors zﬂ?&ié&ﬂfébi;&?
e Chemicals * Triplers &
¢ Tools & ) Fly%acks 2sc1I%%NS'STORSs1 S
Soldering Equip. * Speakers Fully 2SC1308K. .......... . 1.99
. gack%round o Intercoms Guaranteed!  2SD8TOEWCB9....... 1.99
oun :

ATTENTION VCR REPAIRERS:
We stock 155 different VCR belt Kits, 47 different
Video Heads, & 119 VCR Ciutch Tire replacements,
in addition to complete Idier Assemblies, Loading
Gears, Sensing Lamps, and the most comprehensive
Service Data inventory available anywhere!

For fast, accurate service, Write for our latest money-saving catalog of values,

and don't forget..We'll beat any advertised price
please remove the peel off label on Leader and B&K Test Equipment...Call us after

used to address your mayaz,‘ne’ you have shopped around and we'll prove it.
it to the Reader ORDER DEPT. ONLY
800-645-5833 S SheplC S i JEccmones TOLL FREE
516-226-2700 Service Card, the Address 2
- Change Card or to any W“"W“ (800) 221-0424
ELECTRONICS, INC. Correspondence you send us OTHER BUSINESS (718) 375-2700
Bw@?@mu@g nm@ d b i one (N.Y. State dealers call collect)
% @ regarding your subscription. FAX (1-718) 375-2796
1910 CONEY ISLAND AVENUE
805 ALBANY AVENUE o P, 0 BOX 528
LINDENHURST, NEW YORK 11757 BROOKLYN, NEW YORK 11230
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selected from among the 16,384 total
possibilities, on the basis of what pit size
they produce. The laser basically
doesn’t want to see any digital signal
with more than 10, or less than two,
zeros between any two | values. The
14-bit model offers 267 of these.

To summarize, the recording system
breaks each 16-bit word, representing
one sample of the audio input, into two
8-bit bytes. Then the EFM encoder
substitutes an appropriate 14-bit value
for each one and sends the result off for
more processing. At this stage, then, we
have taken the original 16-bit word and
derived two 14-bit patterns from it for
a total of 28 bits.

As you can see, this increases the
number of bits per sample from 16 to
28, a 75% increase. In other words, the
actual music data is really only about
57% of the EFM signal. And we still
haven’t added merging, sync, parity or
control bits. If this seems a tad confus-
ing, just wait until next time.

s

GLOSSARY:

Bir: The smallest unit of binary digital
information. It is either high or low, also
termed | or 0.

Byte: An assemblage of eight bits.
Channel bir: One bit of the EFM signal.

Data bit: One bit of digitized audio before
EFM coding.

EFM: Eight-to-fourteen modulation,
whereby an 8-bit data byte is represented

by a 14-bit channel word, all in the in- |

terest of keeping the pit size within cer-
tain limits dictated by the size of the
tracking beam.

Merging bits: A set of three bits inter-
posed between 14-bit words to ensure that
there are always at least two, but no more
than 10, zeros between each pair of Is.
You thought the EFM process took care
of this? It does, on a word-by-word basis,
but when you start stringing 14-bit words
together, you could get the wrong spac-

ing between [I's. The merging bits are ad-
justed to eliminate the problem.

NRZ: A digital coding scheme in which
the binary value of the data stream only
changes when a 1 is encountered. The
signal does not return to OV after each
high, the purpose being to reduce a
signal’s high-frequency components and
thus the bandwidth requirement of the
processing circuitry.

Pir: A small dot burned into a CD to
represent the value of one bit of record-
ed information.

Sample: As a verb, to convert the instan-
taneous voltage of an input waveform in-
to a digital word.

Sync: Digital information recorded onto
a CD to mark the beginning of a par-
ticular collection of bits.

Word: Usually an assemblage of 16 bits
or two bytes.

Technicians,

Get Serious
About Your

Profession

Being a certified electronics techni-
cian lets people know that you are

a professional in your field. It tells
them that you are serious about your
work and can perform up to CET
standards.

Now you can order the 'Study
Guide for the Associate-Level CET
Test’' from the International Society
of Certified Electronics Technicians.
It includes material covering the
most often missed questions on the
Associate CET exam. 8% x 11",
paperback, 60 pages.

For More Information Contact

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

NAME
ADDRESS
CITY

2\1p

STATE

copes S5 (+ $1 postage.)

send matenial about 1ISCET
L and becoming certified

m———s

Acu-Min"”

Precision Miniature
Tools for Industry

& Slotted Screwdrivers
© Cross Recess Drivers
O English Hex Drivers
O Metric Hex Drivers

@ Open End Wrenches
© Socket/Nut Drivers

O Spline Drivers

& Tweezers

PLUS An all new line-up of high quality u_

Precision Measuring Tools, including

Precision
Miniature Tools

For Electronics Professionals Worldwide

micrometers, calipers, dial indicators, scribers, and more.

DISTRIBUTOR INQUIRIES WELCOME

1-800-223-9036 ) Over 400 Precision Products
Sales & Customer Service in our Catalog.

401-885-0911
in Rhode Island and Alaska Calil now for your copy.

Moody Tools, Inc.
42-60 Crompton Avenue
East Greenwich, RI 02818
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—— Video Corner

Audio high fidelity in VCRs

By Conrad Persson

When VCRs first became available as
consumer electronics products, the pic-
ture quality was at least as good as
broadcast TV quality at its best. So was
the sound. There was no problem with
that, except that consumer electronics
technology had already provided homes
with sound systems that could rival the
concert hall, and the fine sound systems
in movie theaters had accustomed
viewers to having spine-tingling audio
along with their visual delights. VCR
manufacturers knew that if they could
offer great sound with their good video,
people would respond by buying their
products in greater numbers.

Beta VCRs were the first to add hi-fi
sound, with VHS close on their heels.
Now homes resound to the rich sounds
of today’s movies, which is great, ex-
cept that it’s another technological

Persson is editor of ES&T.

development that needs to be studied by
electronics servicing technicians.

How it works

Here’s a synopsis of what the GE
technical training manual, VCRs and
Video Cameras, 1985 Line, has to say
about the model 1VCR5018. This infor-
mation also applies to many similar
models.

The unit actually contains two
separate audio systems: a conventional
or linear track-recorded audio that is
virtually identical to that used in the unit
with standard audio; and a high-fidelity
unit that features a helically scan-
recorded audio system.

In the VHS High Fidelity system, the
audio heads are located on the video-
head cylinder. This greatly increases
relative head-to-tape specd and results
in an audio system that has truly
remarkable specifications. The frequen-

cy range is 20Hz to 20kHz; noise im-
munity is rated at 80dB. The system
compares so favorably with audiotape
recorders that it is designed to be
switched into an audio-only mode and
used as a hi-fi audiotape recorder.

Dwrection ot L R _}
Revolution
120°
120°

(SR

Figure 1. The audio heads are mounted on
the video-head cylinder, 120° from the adja-
cent video head. Their azimuth angle is +30°

PRB...
OFFERS A
COMPLETE

SELECTION OF:

*VCR REPLACEMENT BELTS
*VIDEO CLUTCH TIRES

PROJECTOR-RECORDER BELT has the Replacement

Belts and Video Clutch Tires you want. PLUS .

* Our new and improved MEASUR-A-BELT GUIDE
helps you find the PRB Replacement Belt you
need . fast

* There’s no need to disassembie and assemble your
VCR clutch drive. . . just snap off the old . . .then
snap on the new PRB tire

PRB has the belts and tires you need.. and the

system that helps you find your replacement belts and

clutch tires easily and fast for a profitable return on
every sale

PRB Belts. . .Made in the U.S.A.

For more information call toll free
National 1-800-558-9572
In Wisconsin 1-800-242-9553
Business Number 1-414-473-2151
TLX 4994411 PRB USA
In Canada call collect: 1-613-225-5003.
FAX: 414/473-4727

QLLLH I&.]Dnmg .

PROJECTOR-RECORDER BELT CORP.
P.O. Box 176 Whitewater, Wisconsin 53190
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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 techniclans

FIND OUT MORE:

604 N. Jackson St.
Greencastle, IN 46135

~
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VCR Maintenance and Repair
on Video Tape

There is no other tape like ours on
the market. This VHS tape is loaded
with one hour and forty-seven minutes
of expert information. This new tape
takes you step-by-step through four dif-
ferent VCRs and shows you the
similarities and differences of each.

The only hand tool required is a
Phillips head screwdriver. That’s right!
There is no test equipment or special
tools required. Also, you need no
special schooling to perform the sim-
ple tasks on our video.

Save time and money

After viewing this program you will
be able to do the most common repair
jobs on all VCRs. To save time and
money on your VCR repairs order your
own VHS VCR tape NOW! Simply cali:

(513) 5486113 or
1-800-323-0826 (Ohio only)

and have your Master Card or Visa
ready.

The tape is only $29.95 + 3.00
(postage and handling). Please allow
6-8 weeks for delivery

UCANDO

DD

VCR EDUCATIONAL PRODUCTS
P.O. BOX 386
GREENVILLE, OHIO 45331
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Another plus is that wow and flutter,
undesirable phenomena that result from
tape-speed variations in normal audio-
tape systems, are not factors.

In this system, the audio signal is
frequency-modulated and recorded on
the tape by audio heads that are mounted
on the video-head cylinder. (See Figure

VIDEO SIGNAL
AUDIO SIGNAL

DEEP LAYER

AL Ao TAPE BASE
TAPE MAGNETIC MEDIUM
SURFACE LAYER
RECORDED VIDEO SIGNAL

Figure 2. With depth multiplexing, the large
head gaps of the audio heads record deeply
in the tape. The video heads record over the
audio signal, but to a more shallow depth.

1.) The audio heads are positioned 120°
apart from the adjacent video head and
their azimuth angle is +30°

And you thought recording tape
was thin

The audio signals are recorded onto
the tape first. The video signals are then
recorded over the top of them. This is
called deprh multiplexing. (See Figure
2.) The idea here is that the large head
gaps of the audio heads record deeply
into the tape. The video heads then

record over the audio signal, but to a
more shallow depth. Thus, the signals
are, in effect, recorded in layers with the
video on top of the audio.

During playback, the video heads on-
ly pick up the surface-layer video, while
the audio heads reject the surface-layer
video by virtue of their +30° azimuth
and bandpass filtering. Figure 3 shows
the recorded signal spectrum of this
audio system.

Next month's installment will discuss
the circuits themselves in more detail.

CONVERTED
SUB-CARRIER WAVE

1
{
i
)

3

l

| i

| | ¥ ,

g

FM LUMINANCE
SIGNAL BAND WIDTH

f

3
629KkHz  1.30MHz(L) 1.70MHz2(R)

34 MHz 4 4MHz

Figure 3. The recorded signal spectrum of

the audio system.
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Classified

Advertising rates in the Classified Section are $1.55
per word, each Insertion, and must be accompanied
by payment to insure publication.

Each initial or abbreviation counts as a full word.
Minimum classified charge $30.00.

For ads on which replies are sent to us for forwarding
(blind ads), there is an additional charge of $35.00 per
insertion to cover department number, processing of
replies, and mailing costs

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

FOR SALE

VCR REPAIR SOLUTIONS FOR VHS MODELS. Volume
1-150 Symptoms and cures-$11.95. Volume 2.$11.95
All 300, $19.95. Eagle Electronics. 52053 Locks Lane,
Granger, IN 46530 12-87-6t

TV TOUGH DOGS: 300 symptoms and cures. Send
$7.95 to DAVIS TV, 11772 Old Fashion Way, Garden
Grove, CA 92640 10-87-tfn

SONY-TRINITRON Rebullt Picture Tubes are now

available. All tubes shipped U.P.S. No Charge. We buy

all Sony duds. Rochester Kinescope, 716-235-0750
11-87-tfn

PHOTOFACTS: Individual folders #1400 $3.00. Above
#1400 $5.00. Sent same day first-class postpaid. Loeb.
414 Chestnut Lane. East Meadow. NY 11554, 12.87-6t

AUTOMOBILE RADIO and tape replacement parts
Delco, Ford, Chrysler, Mitsubishi. Fujitsu, Panasonic
and many others. Large inventory. Laran Etectronics,
Inc.. Mount Vernon, NY. Inquiries, P.O. Box 466 Bronx,
NY 10475, 914-664.-8025 or 800-223-8314 2-88-tfn

TV TROUBLESHOOTING: 156 Problems-Solutions on
models/chassis in service today. Nothing old listed
Complete narrative on each solution. Also, 15 effec-
tive steps to easier repairs. $12.00. Jones, Box 702
Niceville. FL 32578 2-88-6t

CABLE TV We carry a full line including units for
Tocom and Pioneer. Tocom turn-ons, technically cor-
rect, recordable. auto sensing. Units for Video Tape
Copyguard form $59.95. Deluxe Electronics 1432
Helm. Orange, CA 92665 (714)998-6866 01-88-3t

"BE THE BEST IN TOWN" Hot off the press for
‘88-VCR tech tips. all brands. latest updates Iincluding
complete digital section. trouble shooting tips etc
Send $9.95 to J. Otto. P.O. Box 567. Bradenton, FL
34206 03-88-1t

TVIVCR “Tuff Tips" listed by mfg. and model. 1st or
second edition. 200 tips per edition. $10.95. both edi-
tions $19.95. TV tips only. 1st or 2nd edition. $5.95
both editions $10.95. VCR tips only. 1st or 2nd edition
$6.95. both editions $12.95 TECH CURES. 4825
Fredricksburg Road. San Antonio. Texas 03-88-2t

TVIVCR Failure Histories—Multiple cures for most
problem areas. Send $6.95 with mfg. and model
number to TECH CURES. 4825 Fredericksburg Road
San Antonio. TX 78229 Money will be refunded with
free sample, if model is not on database 03-88-2t

VCR CROSS-REFERENCE listing for the following
electronically-similar manufacturers: RCA. GE
Sylvania. Panasonic. Quasar. Magnavox. Philco and
J.C. Penney. Send $13.95 to TECH CURES. 4825
Fredericksburg Road. San Antonio. TX 78229
03-88-2t

INTEGRATED CIRCUITS-Lowest prices on Admiral
GE. NAP. Philco. RCA. Sears. Sylvania. and Zenith
types. Write P.E.C. Box 894 Union. NJ 07083

03-88-6t

SAMS SET 1532 to 1809 $3.00 each (with 1361 to 1428
and misc from 1850 to 2406 FREE) Call (301) 939-5255
03-88-1t
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ELECTRODYNE is rebullding the world of electronics
Tuner Rebuilding: 24-hr. turnaround. one year limited
warranty. TVRO Equipment Repair: 72-hr. turnaround
90-day limited warranty. VCR Repair: 72-hr. turn.
around. 90-day limited warranty. VCR RF Modulators
& A/B Switch Repair: 24-hr. turnaround. 90-day limited
warranty. Module Repair 72-hr. turnaround. one year
limited warranty (See price list for exceptions). Most
makes and models. Electrodyne. Inc.. 317 S. Rogers
St.. Bloomington, IN 47401 (812) 334-1023 01-88-3t

PHOTOFACTS: CB. TSM. AR. and TR Series books
33.50 each. Blankinship TV. 1216 N. Main. Rusk. TX
75785 214-683.5070 01-88-3t

SATELLITE SYSTEM troubleshooting tips. Experi-
enced technician explains techniques for testing
various satellite components. Excellent resource and
more. Send name. address and 7.95 to Jim Blackford
703 11th Ave., Evansville. IN 47712 03.88-1t

FOR SALE: Sencore SC60 widebander dual trace
scope. Complete with manual and probes. Excellent
condition. Asking $750.00. Brian Wells, 207 Main. Box
N. Martin. So. Dak. 57551 605-685-6882 03-88-1t

COLOR PICTURE tube rebuilding equlpment in ex-
cellent condition. everything to build good tubes
$3.500.00 training available. Jim Nicks (813} 972.5223

03-88-1t

BUSINESS OPPORTUNITIES

TVIVCR SALES & SERVICE; well established. fully
equipped. Located In northern Virginia, highest
growth area in U.S. Retiring because of health
reasons. Call 703-972-7027 after 7:00 PM EST. 12-87-tfn

FOR SALE: TV service business in scenic N.W. Mon
tana. 35 years in same downtown location. 1875 sq. ft
shop. 4 benches. large parts inventory. modern test
equipment. Lots of service literature. Time to retire
Write: Valley Parts Co.. 337-1st Ave E. Kalispell. MT
59901 or call (406) 257-4299 evenings 03-88-1



WANTED TO BUY

WANTED: CRT rebuilding equipment, working or not.
Contact: Chicago TV, 633 North Semoran Blvd., Orlan-
do, FL 32807. Call 305-275-9543. 03-88-2t

POSITION WANTED

SITUATION WANTED Tech heavily experienced In
VCR, Camcorders, TV's, Computers etc. seeks high
pay, good benefits, etc., with firm desiring to venture
into the future of servicing, and remain! Have ex-
tremely fast troubleshooting skliits to component
level, and management experience. Factory trained,
tech schooled, 20 years on the bench, and ready to
relocate. Write to Video Tech, 103 Montieau Ave
Salisbury, MD 21801 03-88-tFN

$60,000 TOP INDUSTRY $180,000

$45,000 TOP PAY $95,000
Top People: Technical and
Nontechnical, Managers, Techni-

cians, Engineers, VPs needed in this
booming industry. Make $18,000 en-
try level up to $180,000 in this little
known area. The new industry report
and career guide tells all. Send check
or MO for $12.95 plus $1.25 shipping
and handling to:
American Business & Venture
Publishings Dept M12
131-79 232 Street
Laurelton N.Y. 11413
Order today: Limited Quantity.
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TV “TECH’S” DREAM

TEST & RESTORE EVERY CRT on the market.....
without every buying another adaptor socket for
your CRT tester. Fits ALL makes & models.
MONEY BACK GUARANTEE. Over 12,000 sold.
Complete Patented Kit, with Sockets & Setup
Book..... Only $63.95 ppd. A one-time investment
for life!! Visa/MCICOD's/Checks.
FREE CALL 1-800-331-9658
DANDY MFG. CO.
2323 Gibson Street  Muskogee, OK 74403
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“Tech's Gulde To

Pricing”

updated new 5th edition...a

f work for setting rates

t apply to Hi-Tech pro-

ducts...a formula that
" guarantees SUCCESS!

/ Call Toll Free for details s
1-800-228-4338 cCst
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LARAN ELECTRONICS, INC.

AUTOMOTIVE RADIO REPAIR AND

REPLACEMENT PARTS FOR THE TRADE
Factory Authorized
DELCO ¢ FORD ¢ CHRYSLER ¢ MITSUBISHI
CLARION « BLAUPUNKT « AND MORE

914) 664-0825 ;{80([):) 223-8314

188 W. LINCOLN AVE. MOUNT VERNON, N.Y. 10550
CORRES. * PO. BOX 466 * BRONX, NY 10425
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Ad Index/Hotline

Reader
Page Service Advertiser
Company Number Number Hotline
All Electronics Corp 84 63 800/826-5432
American Business & Venture Publishing 92 58 718/712-0365
American Reliance 23 13 800/654-9838
Amprobe Instruments 21 12 516/593-5600
Automated Production Equipment Corp 54 24 516/654-1197
Beckman industrial Corp IFC 1 619/495-3200
C +SSales .61 30 800/292-7711
Chemtronics, Inc 1 3 800/645-5244
Consolidated Electronics Inc. 82 46 800/543-3568
Contact East .67 36 800/225-5370
Cooks Inst. Elec. Engrg 86 50 601/371-1351
Daetron .87 52 416/676-1600
Dandy Mig. Co. g2 59 800/331-9658
Digikey .82 45 800/344-4539
Digitron Electronic 57 28 800/526-4928
Electronics Warehouse Corp. 88 54 800/221-0424
Eta 90
Fluke, John Mfg. Co., Inc. 519 511 800/227-3800
Fordham Radio Supply Co 33 21 800/645-9518
GMB Sales Inc. 64 33 516/585-8111
G.T.E. Electronics Supply .64 33 516/585-8111
Heath Co 80 43 616/983-6004
Hitachi Sales Corp. of America 70 38 516/921-7200
HMC-Hub Materials Company 85 46
Iscet 89
JOR Instruments IBC 2 .800/538-5000
Jensen Tools Inc. 87 51 602/968-6231
Joseph Electronics 81 44 800/323-5925
Kenwood Test & Measuring Instruments 65 34 213/639-9000
Laran Electronics 92 60 800/223-8314
Leader Instrument Corp. 3 4,62 800/645-5104
M.A.T. Electronics 38 20 800/628-1118
Matsushita Services Co. (Parts Div.) 36-37 19
Matsushita Services Co. (Publications Div.) 59 29
MCM Electronics 54 23 800/543-4330
Mini-Tool 56 27 408/374-1585
Moody Tools 83 55 800/223-9036
NESDA 85
NRI Schools-Electronics Division 27 202/244-1600
NTE Electronics. Inc. sl 16 800/631-1250
OK Industries, Inc 1 7,64,65,66,67 800/523-0667
Panavise Products Inc. 22 1 213/595-7621
Parts Express Int’l. Inc. 63 31 513/222-0173
Projector Recorder Belt Corp. 90 56 800/558-9572
PTS Corp 83 a7 812/824-9331
RNJ Electronics, Inc 88 53 800/645-5833
Sencore, Inc. 73,75,77,79  39,40,41,42 800/843-3338
Sera Service 53 22 305/642-4000
Sola Electric 7 6 800/243-8160
Sony Service Company 29
Sperry AW Instruments inc. 33 17 800/645-5398
Sperry Tech, Inc. g2 61 800/228-4338
Techni-Too! 64 32 215/825-4990
Tektronix, Inc 13,1517 8,9,10 800/433-2323
Tektronix, Inc 16A-16B 800/433-2323
Tentel 86 49 800/538-6894
Test Probes, Inc 55 25 619/535-9292
Tritronics 69 37 301/676-7300
Tronix, Inc. 56 26 313/939-4710
U.S. Instrument Rentals 35 18 800/824-2873
U-Can-Do VCR Educational Products Co 90 57 513/548-6113
Walker, D.S. & Associates 67 35 713/890-2257
Windsor Technologies, Inc 25 14 415/456-2200
Zenith BAC
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Complete customer satisfaction. . .superior service.. . friendly, knowledgeable personnel...
quality merchandise. .. providing the best values in leading edge technology.

= PRICE

20 MMIHz
TVH SIGNALS OSCILLOSCOPE

Save $40 il you buy belore April 1st when our price goesupto
389.95. This modet makes frequency calculation and phase
measurement quick and easy. Service technicians appreciate
the TV Sync circuits for viewing TV-V and TV-H and accurate
synchronization of the video signal, Bianking, VITS, and V/H
sync pulses. A component tester for fast troubieshooting

MODEL 3500
$499.95

35 MHz DUAL TRACE
OSCILLOSCOPE

Wide bandwidth and exceptional
1MV/DIV sensitivity make this a
powertul tool for engineers or tech-
nicians at a remarkable price. De-
layed triggering allows any portion
of a waveform to be isolated and
expanded for closer inspecton.
Variable Holdotf allows stable view-
ing of complex waveforms
Exceptionally bright 5* CRT

.
+ Delayed and single sweep modes
+ Z axis intensity modulation
.
.

BUILT-IN EXCEPTIONALLY
COMPONENT TESTER BRIGHT 5" CRT

DMM-300 $79.95
3.5 DIGIT DMM/MULTITESTER

This full function 3.5 digit DMM offers highly accurate
performance and a host of added features like audible
continuity, capacitance, transistor, temperature, and con-
ductance to help you dothe job—tast. Temperature probe,
testleads and battery mcluded.

» Basic OC accuracy: plus/minus 0.25%

« DC voltage: 200mv—1000V, 5 ranges

AC voltage: 200mv-750V, 5 ranges
Resistance: 200 ohms—20M ohms, 6 ranges
Capacitance: 2000pf—20 ut, 3ranges
Transistor Tester: 0°-2000°F

Conductance: 200ns

Fully overioad protected

Inputimpedance: 10M ohm

»

L3R

X-Yoperation « TVsyncfiter
Fast 10ns rise time

DMM-100 $29.95
3.5 DIGIT POCKET SIZE DMM

Perfect for the field service technician. Shirt pocket size
without compromising features or accuracy. Large, easy
toread 2" LCOdisplay. Fully overload protectedfor safety.
2000 hour battery life with standard 9v cell. Probes and
battery included.

» Basic OC accuracy: plus/minus 0.5%

DC voltage: 2v—1000v, 4 ranges

AC voltage: 200v-750v, 2 ranges
Resistance: 2k ohms—-2M ohms, 4 ranges
OC current. 2mA-2A, 4 ranges
Inputimpedance: 10M ohm

Fully overload protected

Approx. 5 x 3" x 1”. Under 7 0zs.

DMM-200 $49.95
3.5 DIGIT FULL FUNCTION DMM

Get highly accurate performance at a very affordable price.
Rugged construction, 20 amp current capability and 22
ranges make it a perfect cholce for serious fleld or bench
work. Lowbatteryindicator andtilt-stand. Probes and 2000
hour battery included.

Basic OC accuracy: plus or minus 0.25%
OC voltage: 200mv-1000V, 5 ranges

AC voltage: 200mv-750V, 5 ranges
Resistance: 200 ohms—20M ohms, 6 ranges
AC/OC current: 200uA-20A, 6 ranges

Input impedance: 10M ohm

Fully overload protected

Approx. 7" x 312" x 112", Wi. 11 0zs.

IR
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DPM-1000 $54.95
3.5 DIGIT PROBE TYPE DMM

Custom 80 pin LS| chip provides accuracy and reliability in

such a compact size. Autoranging, audible continuity and o a YEAR RE)LACEMEAIT WARRANTY

data hold feature help you pinpoint the problem quickly,

Capand T . * 30 DAY MONEY BACK GUARANTEE
“Voltage: 8v- 500v, autoranging * TOLL FREE TECHNICAL SUPPORT
K I A . / v 1 N a3
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Zenith remanufactured and reconditioned
replacement modules and sub-assemblies

factory-fresh
from Exchange Counters

throughout the U.S.

\ . There’s no sense riskin

One of the easiest, fastest

an surest ways for you to pre-

serve the pedigree of the Zenith
products you service and maintain is
with genuine Zenith replacement
parts.

And at no time is this more critical
than when you replace the more so-
phisticated components like modules,
tuners, channel selectors and sub-
assemblies.

Your participating Zenith parts
distributor will supply you with a
replacement remanufactured, recon-
ditioned and serviced for reliability by
Zenith people as dedicated and
knowledgeable as those who made
the original.

Equally important, the replace-
ment module or sub-assembly you
receive in exchange trom your Zenith
parts distributor will most likely
incorporate Zenith factory modifica-
tions, if any, in effect at the time of
remanufacture.

And nowhere else but in a par-
ticipating Zenith parts distributor’s
Exchange Program can you get
assurance that a replacement incor-
porates a Zenith factory up-date if
one exists!

ENITH

The quality goes in before the name goes on.

That's why you
should start taking
advantage of your
Zenith parts distributor’s
R&R Exchange Program now.

We'll help you locate the Zenith
R&R Exchange Counters in your
area if you'll write on your company
letterhead with your complete address
element and Zip Code.

Chances are there's an Exchange
Counter for Zenith factory-fresh
replacement modules and sub-
assemblies closer than you realize.

Write, if you don't know, and we'll
tell you where it is! There's no sense
risking an exchange for a Zenith
replacement anywhere else!

Zenith Service, Parts & Accessories/11000 Seymour Avenue, Franklin Park, IL 60131/A Division of Zenith Electronics Corporation




