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Building the Buyers’ Guide

Welcome to the /997 Annual ES&T
Buyers' Guide. The Buvers’ Guide grew
out of an idea developed 11 years ago to
gather the names, addresses and telephone
numbers of manufacturers, distributors
and other companies that provide products
and services to consumer electronics ser-
vice centers in one place. For many years
a listing such as this one was not neces-
sary. There were only a handful of manu-
facturers, a handful of products and a hand-
ful of distributors carrying test equipment,
service literature and replacement parts.

The growth of consumer electronics

Gradually, however, the range of prod-
ucts that came under the heading of “con-
sumer electronics” expanded from mere-
Iy radios and TVs to include VCRs,
microwave ovens, camcorders, CD play-
ers, personal computers, video games and
more. And the number of manufacturers
producing those products grew from a
few dozen to a few hundred. The number
of distributors of products to the industry
that services those products grew as well.

Moreover, some of the companies that
seemed to be rooted in one place moved
for one reason or other—to enjoy a more
benign climate, to have access to a more
stable work force, to take advantage of a
tax advantage offered by one state or to
escape excessively stringent environ-
mental laws. The net result was that the
average service center became unable to
keep track of who was entering the busi-
ness, who was leaving it, or who was
moving to a new location.

Here’s how we do it

So we have developed this annual
Buyers’ Guide i1ssue in which we include
the latest information on companies of
interest to consumer electronics service
centers. For this 11th edition of the
Buyers’ Guide we started back in
October. That’s when we had question-
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naire forms printed up. Next, using the
then current database, we printed labels
and brought the forms to a mailing house
to have them sent out.

For several weeks there was a steady
stream of questionnaires, then the stream
slowed to a trickle, then stopped.
Unfortunately, many of the companies to
which we sent questionnaires did not fill
themout or return them. We've found that
what happens is that the individual to
whom the questionnaire was sent
received it, but was busy and put it aside,
whereupon it disappeared into a stack of
papers and never again saw the light of
day. So we do a second mailing, to all of
the companies that failed to respond to the
first mailing. That results in a spate of
additional returns.

All of this new information is keyed
into the database and then printed out as
two files: the company name and address
list and the product listings. There's no
way that we can force companies toreturn
the questionnaires, so, unfortunately, the
listings are almost certainly not 100%
accurate. But they're as accurate as we
could possibly make them.

Internet addresses

Those of you who have been receiving
the Buvers’ Guide for a while will note a
new feature. This year, in addition to the
other information in the name and address
listings, we have listed Internet informa-
tion. We included spaces in the question-
naire where companies could add their
Internet Web site and an e-mail address.
We have included this information for
each company that provided it. The Web
site address provides yet another way that
service centers can find out about the
products and services offered by compa-
nies listed in the Buvers' Guide.

Article coverage changes, too
All of the changes that led us to insti-
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tute the Buvers’ Guide have also lead to
changes in the mix of articles in this mag-
azine. During those early years, articles
were largely confined to TV servicing.
However, since the definition of con-
sumer electronics has changed and many
readers are now servicing many other
products, the articles we publish now
include video. audio. microwave ovens,
computers and more.

In December, we included a survey
form that asked the following: “So much
change and activity has happened in con-
sumer clectronics in the past several
years, and so much continues to happen,
that we’d like to take this opportunity to
make sure that the mix of articles in
ES&T is meeting the information needs
of readers.” We asked readers to rate their
interest in the various subjects on a scale
of 1to 5. Subjects included TV servicing,
TV theory. VCR servicing, VCR theory,
business, computers, computer peripher-
als, computer software, the internet, gen-
eral electronics theory, audio servicing
and audio theory.

The results are still trickling in, but in
the main there appear to be two schools
of thought. First of all, almost everyone
still finds TV and VCR servicing of
utmost importance. Secondly, the judg-
ment of readers as to the usefulness of
computer-related articles seems to be
split. A majority of respondents seem to
find them extremely useful, but a signif-
icant minority seem to have no use what-
soever for computer-related articles.
We’ll keep these findings in mind when
we establish the mix of articles in the
future, and we’ll provide you with a more
detailed report on the results of this sur-
vey in a future issue.

Nike Cornd Comen
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Bigger is better for September
video sales

Sales of video products rose modestly
in September and in the first nine months
of the year as compared to 1995, accord-
ing to data from the Consumer Electron-
ics Manutacturers Association (CEMA).
Impressive sales of big screen TVs (both
direct-view and projection) helped con-
tinue the video market’s positive momen-
tum from August.

“After a slow start for 1996, the indus-
try is seecing steady growth for video
products—tour of the last five months,”
said Jack L. Osborn. president and CEO

of Mitsubishi Consumer Electronics
America, Inc. “Big screens have

anchored this growth, due primarily to
improved picture guality and the contin-
uing proliferation of home theaters. The
Olympics and the fall sports season have
motivated many to invest in a large
direct-view or projection television.
VCRs—notably the hi-fi sterco mod-
cls—continue to shine. as do the mini-
dish satellite systems.

CEMA data shows that shipments of
projection TVs rose a hearty 27 percent
in September, pushing the gain in the year
to date to 12 percent, Mcanwhile, the
biggest models—60 inches and over—
nearly doubled from September 1995.

Sales of direct-view color TVs with
screens 30 inches and larger jumped 34
percent in September. the best monthly
gain for the category this year. Mean-
while, slumping sales of mid-sized sets
broughtthe overall TV category down six
percent in September.

Sparked by sales of smaller models (13
inches and under), TV/VCR combina-
tions continued to rebound from early
sluggishness 1o post i six percent gain.

A ten percent increase pushed ship-
ments of VCRs past 10 million for the
year. The month of September continued
the tive-month trend in which the VCR
market has scored gains over 1995.

Dealers purchased 470.000 camcord-
ers in September—a four percent gain.

The Consumer Electronics Manutac-
turers Association (CEMA) is sector of
the Electronic Industries Group (CEG).

CEMA represents U.S. manufacturers of

audio, video. consumer information, ac-
cessories. mobile electronics and multi-
media products.

Consumer electronics accessories
sales hold steady for first half of 1996

According to the Consumer Electron-
ics Manutacturers Association (CEMA),
sales of audio, video. camcorder and tele-
phone accessories for the first hall” of
1996 held steady, remaining virtually
unchanged from the previous year. Sales
tor 1996’s second quarter totaled $173
million, off a slight one percent from
1995°s second quarter.

“In a recent CEMA consumer survey.
only 31 percent of respondents said they
got accessories information directly from
salespeople. and only three percent of
consumers depended on the advice of the
salesperson when selecting which acces-
sories to purchase. Manutacturers and
retailers need to work together to educate
consumers on the value of accessories,”
said Olin Lippincott, Manager of Zenith/
Allegro Accessories Division. “Consum-
ers do see quality as the most important
factor 10 consider when purchasing
accessories. However. not only do we as
an industry need to impress upon con-
sumers the quality of our products, but
also the enhanced quality and value our
accessories bring to existing consumer
electronics hardware. Accessories help
change the functionality of hardware
products so that they better match a con-
sumer’s individual lifestyle.”

Audio Accessories, spurred by strong
sales of separate components for home
theater use, were up a robust 12 percent
in the second quarter, bettering results
from the first quarter. In the first half vol-
ume rose nine percent. Tape cassette ac-
cessories totaled $15 million in the year-
to-date. up 12 percent over 1995. CD
accessories were off 13 percent to $20
miltion. The big gainer was headphones.
Sales of standard and earbud models rose
21 percent in the first halt on shipments
of $58 million.

Factory sales of video accessories were
downsix percentinthe quarter o $68 mil-
lion and fell five percent in the first half.
Nearly all categories were down in the
first half. including universal remotes
(down 10 percent), and VCR head clean-
ers (down 23 percent).

Camcorder accessories ended the tirst
half virtually unchanged trom the previ-
ous year with sales off a scant half per-
cent. Telephone accessories were off
sharply in the quarter and were down
seven percent in the year-to-date. n
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can save you money on

every VCR repair?

VCRfacts® service data to a

brand new release from PROMPT® Publications,
we have what you need to repair VCRs
in a timely and cost-effective manner.

Complete VCR
Troubleshooting & Repair

This book contains sound troubleshooting
procedures beginning with an examination
of the external parts of the VCR, then narrow-
ing the view to gears, springs, pulleys, belts,
and other mechanical parts. It also shows
readers how to troubleshoot:

* Tuner Circuits

* Audio and Video Circuits

* Video Heads

* Remote Control Circuits

* TV/VCR Combination Models

* Power Supply Circuits

In addition, Complete VCR Troubleshooting
& Repair features nine VCR case studies, each
focusing on a particular model of VCR with a
specific problem.

$29.95 ¢+ 336 pages
ISBN#: 0-7906-1102-3

VCRfacts®

Service Data
VCRfacts® is the ultimate technicians’ tool for
VCR service and regair, and is available to
you now for a fraction of the price you are
paying for manufacturers’ information.

Designed by the ergineers and editors of
PHOTOFACT® television repair data,
VCRfacts® features both electronic and me-
chanical information arranged in Sams’ stan-
dardized formct, at less than a third of the
price you are paying now for the same data.
Other features include:

* Schematics Drawn by Circuit Board

* Parts Lists for Each Board

* Waveforms and Voltages
IC Functions
Mechanical Alignment Information

All VCRfacfs® Are Now Just
$19.95

A Bell Atlantic Company
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January 1 and March 31, 1997, fill out a redemption form and
send it in along with the numbered box top and your invoice.
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¢ distributor for details. o
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Motors in consumer electronics

By The ES&T Staff

ack in the good old days of con-

sumer electronics, when con-

sumer electronics consisted of
radio. TV and phonograph. the only
motor that consumer electronics techni-
cians had to contend with was the motor
in the turntable. That motor was pretty
straightforward, and pretty reliable. It ran
on 120V and as long as the ac voltage was
close to 60Hz, it ran at the correct speed.

Lots of motors today

Intoday s consumer electronics milieu,
motors are everywhere. When you place
a tape in a front-loading VCR. it actuates
a switch. and a motor pulls the tape into

place. Once the tape is inside the VCR. a
motor pulls the tape through the tape path,
while another motor turns the head drum.

In a camcorder. you'll tind motors that
provide the same functions as those in a
VCR, as well as motors that provide fo-
cus. zoom and aperture control.

Every tape player. CD player. disk
drive and printer has one or more motors.
[t really helps in servicing these products
to have an understanding of the basics of
motors and the circuits that drive them.

The drum motor

For the purposes of this article, we'll
concentrate on the drum. or cylinder,

motor of a VCR or camcorder. Interest-
ingly, the typical drum motor is actually
a three-phase motor. Most technicians
have some knowledge of three-phase mo-
tors from studies of three-phase motors
that are used in industrial plants.

In a three-phase motor, rotation occurs
as the result of a rotating magnetic field
that is created by the application of three-
phase power to the three separate wind-
ings of the motor. The three phases of
applied power are 120 degrees out of
phase as they are applied to each of the
windings of the motor.

One of the advantages of a three-phase
motor is that it does not require brushes.
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Figure 1. The head drum motor in a VCR is a three-phase motor. The motor drive circuits provide the three-phase alternating current signals
needed to generate the rotating magnetic field that spins the motor.
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The rotating magnetic field caused by the
combination of the individual fields in-
duced in each of the three windings is
what creates the rotational force. Another
advantage of a three-phase motor is that
its speed of rotation is determined by the
frequency of the applied power.

Switching to achieve three phases

The following is a generalized descrip-
tion of the manner in which the capstan
motor power supply is switched in order
10 generate the three phase signal that dri-
ves the motor.

The switching timing for the power
supply to the three motor windings is
determined by the windings themselves
through detection of the voltage wave-
form induced by the rotor. No voltage is
induced when rotation is stopped, so a
device called a ring generator supplies
current to each of the windings in turn in
order to start the motor. CX20114
(1C382) is the driver for this motor. The
starter oscillation frequency is deter-
mined by the capacitor and resistor con-
nected to pin 19.

The signal mput to pin Il passes
through the internal op amp, is converted
1o a PWM (pulse-width modulated)
wave, output from pin 5 and power ampli-
fied by the power transistor (Q3503).

Next, the carrier is eliminated by the
LC LPF (low-pass filter) and is connect-
ed to the common terminal for motor
power supply. Current is supplied to the
windings through this terminal and pins
22, 24, and 3 of CX20t14. The current
only flows in one direction.

The voltage of this common terminal is
also fed back to the previous stage op amp
(pins 12 and 14) through a resistor. After
the signal is converted to a PWM wave,
a power amplifier offsets any power loss
that was caused by switching.

The frequency of the carrier of the
PWM wave is 23.4kHz. After the 23.4Hz
MH PWM output from pin 5 of uPD-
78112 (IC351 is converted to a triangular
wave (Q4306, 07). it is input to pin 15 as
the PWM reference wave. The rotation
and stop control signals are input to pin 8
of the integrated circuit.

Troubleshooting one of these motors
Inspection of Figure | suggests that if

the drum motor appears not to be operat-

ing properly, there may be a number of

reasons, so it makes a lot of sense to check
the circuits carefully before you order a
new drum motor. For starters, check the
mechanical condition of the drum motor
by rotating the drum gently by hand. If it
turns easily and smoothly, it’s most like-
ly sound. mechanically.

Next, with the VCR turned o1, observe
the waveforms at U, V, and W, and see
how they compare to the waveforms spec-
ified on the schematic. If the waveforms
look to be within spec, then the problem

is most likely somewhere in the motor.
Check its connections to see if any of the
windings are open. If so, the motor will
have to be replaced.

If the waveforms are not within spec,
the problem is not in the capstan motor,
but in the drive circuits. Check to see if
the input(s) to the drive circuits are as
specified. If they are, you’ve isolated the
problem to the IC and its connected com-
ponents. If they're not, you'll have to
check further upstream. u
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Analog CRT Readout
and Cursor Cantrol |
0S-902RB: 20 MHz
Delayed Sweep
0S-904RD: 40 MHz
Delayed Sweep
0S-5100RA: 100MHz,
4CH, 8Trace, A.to Set

0S-5100RB: 100MHz,
2CH, 4Trace, AutoSet

Don't forget the other sensibly priced instruments available from LG Precision
(Sweep Funclion Generators, Frequency and Universal-Counlers
Bench Power Supplies, and Bench and Handkeld-Digital Multimeters).

LG Precision

New Name of Goldstar Precision

13013 East 166th St., Cerritos, CA 90703 Tel: 562-404-0101 Fax: 562-921-6227
E-Mail:lgpa@koa.pdc.net Home Page: http://www.oscilloscope.com

Analog

08-5020P: 20MHz, Basic
0S5-9040D: 40MHz, Delayed Sweep
05-9060D: 60MHz, Delayed Sweep
0S-9100P: 100MHz, Delayed Sweep
0S-8100A: 100MHz, Delayed Sweep
05-9020G: 20MHz with 1 MHz
Function Generator

W
<:
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Some new terms for some of the
new products: A technician’s glossary

By the ES&T Staff

he old saying goes, “‘you can’t tell
the players without a program.”
When it comes to consumer elec-
tronics, it might well be said that “‘you
can’t tell the technologies without the
right vocabulary.” Unfortunately, as the
scope of consumer electronics expands,
so does the vocabulary necessary to
describe it.
There have been a number of develop-
ments recently in consumer electronics
that have contributed to the vocabulary.

For example, the many disparate parts of

consumer electronics; TV, video, audio,
computers, etc. secem to be converging to
a common sct of technologices.

There was a time when audio and video
were analog and computers were digital.
Now, audio and video signals are trans-
mitted via digital signals and stored on
disks in digital format, and digitized TV
signals are showing up on computer
screens. The familiar television set now
may very well have internet access.

Asall of these changes are tuking place,
a whole new vocabulary is being gener-
ated. The following are some of the terms
you’ll be sceing in the hiterature.

Aspect ratio: The ratio of the horizon-
tal dimension of a viewing screen (0 its
vertical dimension. Standard television
screens have a 4x3 aspect ratio. That is,
if the screen were 20 inches in width. for
example, the height would be 15 inches.
In contrast, HDTV screens will have an
aspect ratio of 16x9. much closer to the
aspect ratio of movie screens.

Convergence: This definition of the
term, which has only recently entered the
vocabulary, has nothing to do with im-
proving the picture on a color TV screen.
The new usage of “convergence™ that has
been introduced by consumer electronics
manufacturers describes the current ten-
dency of all consumer electronics to use
the same technologices, that is, converg-
ing toward a common technology.

DAR: Digital audio radio. A radio
broadcast system that will provide CD
quality audio via the airwaves.

DBS: Direct broadcast satellite.

DSS: Digital satellite system. A form
of direct broadcast satellite.

DVD: Digital video (versatile) disk.
This recording technology allows full
motion video and stereo high fidelity
sound to be recorded on a disk that is the
size of a standard compact disk. Because
of the high densities of data recording
used, along with advanced digital com-
pression techniques, it is possible to re-
cord a full length movie on a 4-1/2 inch
digital disk.

Electronic organizer: A calculator-
like device that can store names address-
es and telephone numbers, as well as per-
sonal schedules. It is the electronic
equivalent of the paper-based personal
organizer/scheduler systems.

HDTV: High definition TV.

Home theater: A video/audio system
that provides a theater-like experience in
the home. According to the Consumer
Electronics Manufacturers Association,
within the industry it is felt that a home
theater should at least inctude a large-
screen (25-inch or larger) color TV, a
source for stereo surround sound, front-
and rear-channel stereo speakers, and a
stereo VCR or videodisc player. The com-
plete home theater system would include
the TV display, either a large-tube or pro-
jection color set, alternative video-
sourced components. and stereo audio
components, all hooded into an audio/
video (A/V) receiver.

Internet TV: Atelevision set that either
contains within it an interface device, or
has a separate intertace device, so that it
may be used to connect to the Internet.
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These sets and interfaces are being sold
with the notion that the user can connect
to the internet without buying a comput-
er. It may be transparent to the user, but
there is some kind of reasonably power-
tul computer in those units.

MPEG: Motion picture experts group.
A method of compressing video so that
the huge amounts of picture information
represented by a motion picture can be
stored in a relatively small space.

PCTV: Personal computer/television.
Manufacturers. such as Toshiba, are be-
ginning to manufacture high-perfor-
mance cathode ray tubes (CRTs) specifi-
cally designed for emerging PC/TV ap-
plications. These new tubes provide the
high contrast, high brightness excellent
picture sharpness that these applications
demand and can be used for both person-
al computer and TV display.

PDA: Personal digital assistant. A
hand-held wircless mobile computer. dis-
guised as an easy-to-use consumer elec-
tronics device. Depending on the specif-
ic type of product, they can incorporate
capabilities associated with electronic
organizers, pen-based computers. elec-
tronic books. online services, multimedia
players, pagers. and cellular telephones.

SmartCard TV: A Philips development
that allows the user to select the degree of
integration and interactivity that they
want in a TV. For example. viewers will
be able to simultaneously access the inter-
net, receive telephone calls and watch TV,
or use a drag and drop method of pro-
gramming their VCRs.

SO/HO: Small oftice/home office. This
is a term that is used in the industry to
describe the types of electronics products
that may be found in a small or home
office. It includes such products as per-
sonal computers, fax machines, answer-
ing machines, cordless telephones, etc.l
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IMAGINE THE BEST VCR TEST

INSTRUMENT S!these are EVEN BETTER!

These VCR test instruments will actually HELP your business, by allowing

BETTER and FASTER VCR repairs.
It's interesting how veterans of trial and error repair, buy

our gauges, andsuddenly become our BEST supporters.

STOP guessing and wasting valuable | Get the entire 'ESSENTIAL' check
service time by continuing TRIAL and |outpackage ata discounted '1991°
ERROR VCR repairs. The RIGHT tools |price of $1150! Try these gaugesin
make any job easier to do;these ARE the | your own shop, with a 100% satis-
RIGHT tools for VCR repair! faction money back guarantee.

The ONLY Universal gauges for tape tension, guide heights, torques, reel heights, and MORE!

0—];0“ ® 4475 GOLDEN FOOTHILL Pkwy. 800-538-6894 / 916-939-4005

TE L EL DORADO HILLS, CA 95762 24 hour FAX line: (916) 939-4114
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Servicing RCA’s CTC130 startup
and shutdown symptoms

By Homer L. Davidson

ost TV startup and shutdown
problems originate in the hori-
zontal and power supply volt-

age sources. Startup and shutdown con-
ditionsinthe RCACTC130,CTC131 and
CTC132 chassis are very similar. The
CTC 130 chassis includes a variable fre-
quency switching power supply
(VIPUR), while the CTCI131 and
CTC132 contain a chopper type power
supply. Both types of power supplies are
furnished with a raw +150V source from
a bridge rectifier circuit.

The variable frequency power supply
used in the CTC130 chassis is similar to
that used in a previous chassis, except that
in the CTCI130 the components are
mounted on a separate circuit board as-
sembly known as the PW VIPUR. The
primary purpose of the VIPUR power
supply is to provide a “‘hot-to-ground”
isolation between the primary TV power
supply source (hot ground) and the cold
ground circuits.

When observing waveforms or mea-
suring voltage and resistance, check to
see if the measurement should be made
with respect to a hot ground or cold
ground. If you make your measurements
with respect to the wrong ground, the
measurements will not match what you
see on the schematic. The primary wind-
ing circuits of the VIPUR transformer
(T1) contain the hot ground, while the
secondary windings have a cold ground.
There are several different modifications
found in the CTC130 chassis.

The PW VIPUR module also develops
the standby voltage sources for the
MTTI0I tuner and module. DC voltage
sources are also developed for the stereo
broadcast, video/audio in/out circuits,
and stereo power amp circuits.

While the +150V source of the PW
VIPUR is regulated, it is also applied to
the familiar SCR regulator circuit on the
main chassis board to generate the +127V
regulated source. The regulated +127V

Davidson ia a TV servicing consultant for ES&T.

T

Q1 Vipur
VIPUR +25V
R13  OUTPUT_ |15 CR1
v2 L
REGULATOR +20V
= CR7
1 ANN
R14
10K i 2
R18 ¢ +150V
015 CR10

+150V

Figure 1. Check Q1, CR11, CR7 and CR10 for defects if the VIPUR power supply appears to

be not operating properly.

source is fed through VIPUR (T402) to
the horizontal output transistor.

Regulator IC (U2), receives on/off

commands from the remote amp circuit
(part of MTT module) or the on/oft TV
button. Transistor Q2 and opto-isolator
IC (U1) provide input operation to U2.
Ul provides hot and cold ground isola-
tion with the VIPUR transformer T2. The
regulator IC U2, provides a drive signal
to the gate terminal of MOSFET transis-

tor (Q1). This on/off drive signal switch-
es QI on and off causing energy to be
stored in and discharged from the prima-
ry winding of switching regulator trans-
former T'1. Transformer T2 provides rec-
tified voltage supply sources of +150V.
+25V and +20V for the set.

The dead chassis

The dead CTC130 chassis may be
caused by defective components within

i

"
ca3s | €425 Horizonta
330pF = ;ﬁggﬁgs) deflection
1.5K { yoke
Q402
HORIZONTAL
OUTPUT
ca36
T 4700
L403E T402
%9435 IHVT
220 4 C435
R418.
0243
L
LAY
c423 b
& 0.0t16uF < +127V

Figure 2. Suspect C425 when Q402 is found to be short circuited.
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Y T401 To
DEFLECTION Horizontal ';?se
Ic driver Q402
: wﬂi Q401 (RESOLDER) (RESOLDER)
e SomioM |
0.01uF
— > (RESOLDER) (RESOLDER)
R415 2
R417 ¢ 100 R426 -
10K 4.7K
R413
2 2K (REPLACE)
+127V Horizontal drive
REG = run voltage

Figure 3. Intermittent start up and shutdown can result from a defective R426, horizontal drive
transformer, or poorly soldered T401 contact connections.

the VIPUR power supply sources or hor-  the horizontal circuits may blow. Suspect
izontal circuits. A blown line fuse may a leaky SCRIO0I if there is no regulated
result from a shorted or leaky VIPUR  +127V applied 10 the horizontal output
MOSFET output transistor, leaky hori- transistor (Q402). Check for bad contacts
zontal output transistor, shorted SCR reg-  on the SCR socket terminals. Test for a
ulator, or leaky or shorted capacitors in  leaky Q402 if you find that the line fuse

the flyback and yoke circuits. is blown or of if the supply voltage
If you encounter a dead CTCI30, becomes extremely low.
check the raw +150V power source from Improper drive waveform at the base

the low voltage filter capacitor C105 of Q402, caused by poor soldered con-
(680uF). Next measure the dc voltage nections onthe driver transformer (T401)
appliedtothe drainelementof QI (Figure or leaky horizontal driver transistor
1). Todetermine if the VIPUR circuitsare Q401 can destroy Q402. Replace capac-
functioning, measure the dc voltage at  itor C425 (0.39uF) in the horizontal
CR11,CR7and CR10. The mostcommon  deflection yoke lead if the voltage is low,
causes of problems in the VIPUR output  or if the line fuse blows (Figure 2).
circuits are Q1. CR11, CR7, and CRI10.

A leaky or shorted VIPUR output (Q1) Intermittent startup
can destroy the line fuse (5A) and source If the problem is intermittent startup
resistor R18 (0.152). and shutdown, it may be difficult to locate

If the set becomes dead, the 5A fuse in  the defective component until you have

Q1
VIPUR
OUTPUT
3.3V ! T
EGSfATORG | Vipur
R .
1c (CHECK) ! transformer
k4
12.3V
> »H—> %
CR13 c1i CR4
{CHECK)  *l 45,F (CHECK)
REPLACE)
4" ( = +150V

Figure 4. When the problem is intermittent startup and shutdown, check capacitor C11, and
diodes CR12, CR13 and CR4.

CynyE——

Menitor Test Equipment

Now you can repair and test Computer monitors
with ease. With sweep rates up to 64Khz., eight
step gray scale, white screen, single cotor mode,
Mac I, EGA, CGA support, you can run almost
ANY PC monitor. And it is EASY to use. Color
front panel displays show just what you should
see. Don't let its’ small size fool you. It is
the most powerful handheld available, and it
supports ALL basic VGA modes (some don't).
Itis suitable forbench or field operations. Battery

or AC operation. PRICE:$295

Checker Jr.

Looking ‘or a SMALL battery operated monitor
test pattern generator that will fit in your pocket?
The Checker Jr. is it. It displays a very useful
64 color pattern. You can evaluate size, focus,
IIneatity, color tracking, and balance. It operates
in the 640 x 480 mode (31.5Khz x 60Hz.), and is
very easy to use. Use it anywhere.

PRICE: $99.95

Need to check-out or burn-in multiple monitors?
The Checker Vlis the tool you need. Itis a stand-
alone (no computer required) 6 output test
pattern generator. You can run 1 to 6 monitors
from the small (1"x 5"x 6") Checker VI. It oper-
ates in the 640 < 480 mode, displaying an 8 - 8
8-color pattern which shifts every 3 minutes to

reduce screen burn. PRICE: $249

Computer & Monitor
Maintenance, Inc.

1-800-466-4411 * 770-662-5633
htip: /lwww computermonitor.com
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21,034
" SER VICE TIPS FOR
JUST$169.95 .

Be like thousands of technicians worldwide &
discover how SERVICE TIPS IS THE MOST
VALUABLE PIECE OF EQUIPMENT YOU CAN OWN
TODAY! SERVICE TIPS uses the knowledge of
other servicers to work for you & help you stay
ahead of your compelition!

SERVICE TIPS alphabetizes over 117 manufac-
turers' Brands by Model/Chassis and Symplom
& includes Part Numbers, Values & Localions
on all consumer electronic equipment.

SERVICE TIPS is the ONLY program supported by
its creators, customers & approved by NESDA*
(the National Electronics Service Dealers Association).

DON'T WAIT! Order SERVICE TIPS with
21,034 tips for $169.95+s&h

We accept mast major credit cards. (*an approval by NESDA
recognizes the useluiness and refiability ol a praduct or service
and stability of the company. )

FOR MORE INFORMATION ON OUR PRODUCTS:

CALL
71-800-627-8477

Electronic Software

Developers, Inc.
826 South Main Streel
South Farmingdale NY 11735
e-mail:esd@pb.nel
Visit our Web Site al: www.pb. net/vertips
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ADMIT ONE
)

CRA05
(REPLACE)
{ 9.8V ¥
0sC
u4o1
R411 La01 DEFLECTION
7.5K H.FREQ ic
oLV
TP106© 215 SHUNT REG
R118 608uF =
68 (REPLACE)
—an L
Ra12
R115 A1
craosy 10K 36K il
(CHECK) |, {CHECK)
To
SCR101 #26V 4150V

Figure 5. In cases of intermittent start up in the deflection circuits, check C115, CR405, CR105,
and CR408 in the oscillator section of integrated circuit U401.

conducted some tests. Try to isolate the
defective part in the low voltage sources
or in the horizontal circuits. Monitor the
low +150V source feeding the VIPUR
horizontal circuits. Check and monitor
the regulated B+ 127V feeding the hori-
zontal output Q402 from SCR 101 source.
Scope the base terminal of Q402.

As withall TV chassis, a dirty or defec-
tive switch, poor driver transformer ter-
minals, defective driver transformer or
voltage dropping resistor can cause inter-
mittent startup (Figure 3). Go directly to
the driver transformer and solder all ter-
minals. Check R426 for overheated con-
ditions or a change in value. It is best to
replace R426 with another 4. 7K€, 5SW
resistor. Measure the primary resistance

Your Ticket to

 SUCCESS!

| More than 40,000 technicians have gained |
admittance worldwide as certified profession-

l als. Let your ticket start opening doors for you. l
ISCET offers Journeyman certification in |
Consumer Electronics, Industrial, Medical,

l Communications, Radar, Computer and l
Video. For more information, contact the
International Sociey of Certified Electron-

I ics Technicians, 2708 West Berry Street I

| Fort Worth TX 76109; (817) 921-9101

| Name
| Address
| City
| State Zip

| _____Send material about ISCET and

|

|

|

|

|

becoming certified l
| ___Send one "Study Guide for the |
|

<

Associate Level CET Test.”
Enclosed is $10 (inc. postage).
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of the driver transformer (T401) for a
decrease in resistance.

After replacing a leaky horizontal out-
put transistor (Q402) in a dead set, the
chassis will sometimes start up and then
shut down. If this occurs, suspect R416.
The 0.15€2 resistor in the emitter circuit
of Q402 can be damaged if the horizon-
tal output transistor is shorted or leaky.
An increase inresistance of R416 can pro-
duce intermittent start up symptoms.

Off and on problems

Sometimes small electrolytic capaci-
tors and diodes will cause the chassis to
turn on and off and then shut down. The
CTC 130 chassis can cycle on and then off
when certain small capacitors dry up or

Figure 6. Locate the horizontal output transistor and clip the scope lead to it to monitor the sig-
nal at the base terminal.



become lessened in capacitance. Usually,
these symptoms do not occur until the
chassis has been operating for some time.

Faulty diodes can break down at any
time. The zener diodes may take time to
become overheated thus delay the onset
of the intermittent start up or shut down.

Replace capacitor C11, located off of
pin 7 of U2 regulator in the VIPUR power
supply circuit if the set cycles off and on.
Electrolytic capacitor C11 (15uF) can
appear open or become leaky causing
shutdown and start up problems (Figure
5). Check the voltage on pin 7 of U2 and
pin 6 for correct voltage. A low voltage
measurement indicates a leaky capacitor
or diode. Disconnect one end of C11 and
CR12 from the circuit, then check 1o see
if there is leakage through these compo-
nents. If in doubt, automatically replace
Ci1and CR12. Whileinthe circuit,check
CR13 and CR14 1o see if they 're normal.

Intermittent deflection circuits

Intermittent start up and shutdown
problems may be caused by defects in the
deflection IC circuits. IC U401 can be-
come intermittent and shut down or pro-
duce intermittent startup problems. De-

fective components tied to the deflection
IC U401 have been known to cause inter-
mittent start up problems.

Suspect electrolytic capacitor C115
(68uF) tied to pin 5 of the shunt regula-
tor terminal of U401. A leaky C115 can
cause intermittent start up conditions.
Replace both CR405 and C115 for inter-
mittent start up symptoms (Figure 5). Do
not overlook a change in resistance of
R115 (36K€2) start up resistor, and diodes
CR408 and CR105 in the same circuit.

Measure the voltage at pins 4 and S of
U401. If these voltages are lower than
specified, the problem may be a leaky
capacitor or diode. U401 will not provide
vertical or horizontal drive waveforms if
there are defective parts within the hori-
zontal oscillator frequency circuits. Mon-
itor the horizontal output drive waveform
on pin 16 of U401 for intermittent start
up and shutdown problems produced in
the deflection IC circuits.

Intermittent turn on and shutdown
In another CTC130chassis, sometimes
the chassis would operate for days and
then shutdown. When the chassis became
intermittent, the regulated voltage was

monitorzd at the SCR101 regulator gate
terminal. I suspected the deflection IC
(U401) because the voltages on pins 7,9,
10 and 11 were not within specification.

Before replacing U401, I carefully
measured the voltage and resistance at
eachterminal. Everything seemed normal
when the chassis was turned off for resis-
tance tests. When the TV was on and in
the intermittent state however, the volt-
ages at pins 9 and 10 were very low. and
about the same. The resistance between
pins 9 and 10 was around 101KQ. Per-
haps C107 (1500) or C108 (0.022uF)
were intermittently leaky or became
open. Another possible cause of the prob-
lem was that the deflection IC might have
internal leakage. (Figure 6).

After taking another resistance mea-
surement. which proved normal, I turned
the set back on. The chassis operated nor-
mally. Suspecting that capacitor C107
was the problem I replaced it. After anoth-
er day however. the CTC 130 chassis was
again intermittent in the start up mode.
While I was in the process of measuring
several voltages, the chassis began to
operate normally. Strongly suspecting
that the detlection 1C (U401) was the

=—YOUR MONITOR & TV FLYBACK SOURCE

(ATTENTION SERVICE PROFESSIONALS!) /™

If You Fix _
Monitors: /7 3

MT802 MONITOR TESTER

Can be used to quickly
and easily troubie-shoot,
test and align IBM com-
patible and Macintosh
computer monitors.

((MT803 MONITOR TESTER )

Same functions as the
MT802, plus can test up
to 5§ IBM compatible
monitors simultaneously.

MT830 MONITOR TESTER

Portable. Can be used
to quickly and easily
troubleshoot, test and
align computer
monitors.

Phacss

(TELEVISION TESTER )

8007486232

* Highest Quality Replacement
Flybacks
« Fully Guaranteed

Flybacks
\ *+ Prompt Reply To

7 ‘1) Your Parts Requests
|

» Courteous &
Efficient Service

On 1.44 disk to help you identify who
manufactured the monitor you are trying to
repair. Program contains over 60 pages of

manufacturers names and addresses/

C.C.1.
DATABASE
PROGRAM

+ Competitive Pricing

NEC ‘ Macintosh
Zmirn

For over 700 monitorsiterminals. Cali
us with the make, modei and F.C.C.-1.D.
number of the monitors you need

/

schematics for.

=

(gw

PACKARD BELL==

Lists over 1000 monitor, CPU & power
suppiy failures by symptom & solution.

Included at no additionat cost is our F.C.C.-
u.o. DATABASE program ($50.00 Value).

“TECHTIP RE
PROGRAM ron winoo

- BONUS!! -

™MICROSOFT CORP

INTERNATIONAL COMPONENTS
MARKETING

ALL BRAND NAMES LISTED ARE REGISTERED TRADEMARKS. OF THEIR RESPECTIVE COMPANIES.
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Reg. $118% 1
SPECIAL

The Model 4404
is an extremely ver-
satile DMM that per-
forms multiple func-
tions. 4000 count digital
display with bargraph, fre-
quency measurement from
1Hz to 999.9KHz., 5 capaci-
tance ranges to 40uf, DC Volts: 5

ranges 10 1000VDC, AC Volts: 5

ranges to 750 VAC, AC and DC amps to 10A, 6
resistance ranges, diode tester, data hold, auto
power off, data memory, and built in stand. One
year manufacturer warranty. Net weight: 2 Ibs.

= 1800-338-0631 woug

To receive our 228 page
full line catalog, use source code
ESM when ordering.

340 €. FIRST ST, DAYTON, OHIO 45402-1257
PHONE: 513-222-0173 FAX: 513-222-4644
E-MAIL: xpress @pans-express.com
HOME PAGE: http.//www_parts-express.com
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MONITOR REPAIR
SOFTWARE
Now Only $49!

Resolve Monitor Repair Database
Starter Version .......c..cccceeu.... $49

2,000 repairs on
305 monitors and more!

Version 3.18 .....c...eeervereeene. $249
2,900 repairs on 659 models,

manufacturers cross reference,
FCC ID, Component Sources
and database editor.

FCC ID LiSt.e.oeueereeeereeeenenns $19
5,437 manufacturers by FCC No.
with full addresses.

\WAVVA, /'

PO Box 1200
Ambherst, NH 03031

1-800-999-0304
603-673-4342

info @ anatekcorp.com

Operators of the

Electronic Repair Center
http://www.anatekcorp.com
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0.022pF
R105 (REPLACE R107
150K LEAKY) 10K From
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Figure 7. Intermittent turn on and shutdown may be caused by leaky C108.

cause of the problem. I was replaced it
with the exact part number. This appeared
to solve the problem.

This time the TV chassis played tor
three days before it acted up. The set acted
the same as it had before I begun servic-
ing it. The intermittent chassis was set
aside for a few days. When I again began
working on it, at first it would not start
up. I measured resistances, and found that
capacitor C108 was shorted. Replacing
C108 with a0.022uF capacitor solved the
intermittent start up and shutdown.

Shutdown and damaged
horizontal output

When the problem is intermittent start
up and shutdown, it may take days or
weeks before the chassis will act up.
Often, if the intermittent chassis 1s left to
operate until it dies, so to speak, the inter-
mittent part becomes leaky, shorted or
open. Tosave valuable service time it may
be best to leave the chassis in the home
until it quits altogether.

It the horizontal output transistor has
been destroyed, check for improper drive
voltage. defective components in the hor-

loaded components in the secondary
winding of the flyback (Figure 7). Atfter
replacing Q402, slowly bring up the pow-
er line voltage with the variable trans-
former. Monitor the horizontal output
base terminal with the scope and connect
avoltmetertothe +127V regulated power
source. Notice if the correct wavetform is
found at the base of Q402 as the line volt-
age is raised.

If the base waveform is very weak at
80V of line voltage and the regulated volt-
age is weak, suspect a leaky component
within the collector circuits. Shut the
chassis down and feel to see if Q402 is
hot or warm. Check all components in the
output circuits if the output transistor is
running abnormally warm.

Suspect C423 (0.016pF), C425
(0.39pF), and C426 found in the yoke
and primary winding of the flyback
(Figure 8). Check diodes CR411 and
CR412.C431,C432, andC433 inthecol-
lector circuit of Q402. Next check all
diode rectifiers found in the secondary
voltage sources of T402. Do not overlook
a possible defective yoke winding or fly-
back for damaged horizontal output tran-

izontal output circuits, flyback, and over-  sistorand chassis shutdown. -
To
horizontal
yoke
Q402 1T
HORIZONTAL
OUTPUT c423
0.016pF = C436
{REPLACE) L403 E T 4700 :?ot;?ack
T401 “ ] Y
Driver
& - +127V

Figure 8. Check C423, C425, C426, CR411 CR412, C431, C432 and C433 if the set has shut

down and Q402 was damaged.
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Test Your
Electronics
Knowledge

What are these
components/circuits? |

By Sam Wilson

Each question is worth 9 points. Add | point if you subscribe
1o ES&T.

1. It looks like a tiny donut. It is slipped onto a wire and it
acts like an inductor. Itis a(n) .

2. 1tis a linear, bilateral circuit element and it produces heat
in response to current flowing through it. It is a(n)

3. It opposes any change in voltage across its terminals. It is

a(n) . |

4. Depending upon how you wire it, it can amplify a signal
with or without phase inversion. It is a(n) -
5. The correct way to look at it is that it allows the energy of
one system to control the energy of another system. It is called

an)

6. 1t opposes any change in current through it. It is a(n) |

7. It passes an ac signal but does not pass dc. It is a(n)

8. It passes a signal from the input to the output with hun- |
dreds of thousands of ohms isolation. It is a(n)

9. 1t 1s an electronic circuit that connects a dc to an ac signal.
It is a(n) . l

10. It is used to prevent capacitive coupling in power trans-

|
3 !
formers. It is a(n) |

11. By adding three resistors and a capacitor (along with a
power supply) it becomes a non-sinusoidal oscillator. It is a(n)

(Answers on page 79)

Wilson is the electronics theory consulatnt for ES&T

Your Benefits-Our Mission

NationakComputer Association
Networking For Excellence

e NCA Professional Reference Guide CD
CD comes with quarterly upgrades with thousands of
parts and accessories. “Point and Click” to find all your
computer needs from our wholesale distributors. “Search and
Print” capabilities.

* Quarterly Newsletter on CD
Keep up with current comaputer events, learn about hot new
products, and read about ail the latest shows.

e HelpLine 800
Our listing of hundreds of industry support contacts alone, is worth
the cost of your membership.

¢ Enhanced Business Services
A unique variety of business services. The power is in membership.

* NCA “Members Onjy” Web Page
Exclusive access to NCA'= WebSite with the latest industry news
and gossip. This is the place where members share solutions and
trade tips

e Trade Show Updates
You'll be given calendars of all major trade shows, and be eligible
far special show discounts on hotels, rental cars and many other
perks.

e Use of NCA Logo
All members hava full use of the NCA logo for advertising.

Pleas2 contact the Natianal Computer Association to receive complete applications.

©800.615.6224+¢

Nationzl Computer Assoc ation © F18 S. WestShore Bivd. Suite 223 ¢ Tampa, FL 33609
nca@gte.net © www nca-net.com

Circle (76) on Reply Card

FREE CATALOG !

ELECTRONICS, INC.
YOUR DISCOUNT SOURCE
FOR ALL YOUR

« TEST EQUIPMENT

+ VIDEO ACCESSORIES

+ HOME THEATER
ACCESSORIES

+ TOOLS & SOLDERING

EQUIPMENT
* VCR PARTS - ORIGINAL & o8
& GENERIC | »

+ BACKGROUND SOUND

@ g
« CABLE CONVERTERS | : e A
+ SECURITY e -i' =
. SEMICONDUCTORS joiih _ 3

« CHEMICALS AT S
- SPEAKERS
- WIRE & CABLE
wss RNJ ELECTRONICS, INC.
MC 805 ALBANY AVE. BOX 528 OUR

DISCOVER LINDEMHURST, NY 11757 16th
COD 4.800-645-5833 - FAX 516 - 226-2770 YEAR

Circle (8 ) on Reply Card
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1997 Buyer’s Guide

hat could be more frustrating

than to complete a diagnosis

on some consumer electronics
product, be exulting in that “eureka’” feel-
ing of having determined exactly why the
unit won't work right, then to order a
replacement from a distributor or manu-
facturer and tind out that the component
is listed as NLA (no longer available)?
You could simply abandon the job and
return the product to the owner. Butif you
take that route, not only do you disappoint
the customer, you also lose the value of
whalever time you have spent on diag-
nosing the problem.

It’s just possible that some distributor
with whom you don’t ordinarily do busi-
ness has dozens of just the replacement
part you need. But where do you find a
list of names, addresses and tclephone
numbers of distributors that might be able
to supply you with that elusive part.

One source of that type of information
1s this annual ES&T Buvers’ Guide. Every
year we send questionnaires to hundreds of
companies that have products our readers
might find useful. The questionnaire asks
the recipient to update all of the vital infor-
mation that makes it easy for a service cen-
ter to contact them: name, address, tele-
phone, toll-free and fax numbers,

The questionnaire also includes a list
of over 100 products, services, docu-
ments, information products. software
products. and more that service centers
commonly use. The recipients check off
those products that apply to them, and,
when we receive that information, we
enter it into our database.

So what you see in this Buyers’ Guide
is current as of the fourth quarter of 1996,
or possibly even January of 1997.

Except...well there are always excep-
tions. We don’t understand it, but many
of the companies to whom we send (ues-
tionnatres don’t send them back.

So please keep in mind as you use this
Buyers' Guide that it is as current, up to
date and useful as we could make it. If
you call one of the listees and find that the
information you found in this guide was
out of date, it may not have been our fault.
Of course, the way companies move
around these days, it’s possible that the

information was up to date when we pub-
lished 1t, but has since gone out of date.

And one other word of caution. These
days telephone area codes are changing
constantly, so that the area code for any
of the companies listed here may have
changed since the publication date. If you
have a problem with any of the area codes
listed here, please check with your local
telephone company or with directory
assistance. They can provide you with
any updated area code information.

Using the Buyers’ Guide

We’ve broken down information in the
Buvers’ Guide into five categories:

* Product Directory page 19.
* Replacement Parts/

Components Directory page 47.
* Services Directory page 52.
* Association/Educational

Sources Directory page 53.
» Company Address

Directory page 54.

Finding a product or part

We have subdivided the product direc-
tory according tocertain types ot products:

* Test equipment.

* Test equipment accessories.

+ Circuit damage protective equipment

and supplies.

» Supplies/accessories equipment.

» Audio and video accessories.

» Tools.

For example, i’ you are looking for a
VCR test jig kit, turn to the test equipment
accessories section of the Product
Directory. The companies listed there all
say they offer test jig Kits. If the compa-
ny name is followed by a *D, that tells
you this company is a distributor, not a
manufacturer, of that product; a *MD
means that the company is both.

You will notice that certain company
names are in color. Those companies have
advertised in this issue. If you want to
learn a fittle more about that company.
turn to the page number listed to the far
right. The ad alone might give you enough
information to help you decide.

Once you know who you want (o con-
tact for more information, turn to the
Company Address Directory. The

18 Electronic Servicing & Technology March 1997

address, telephone number and fax num-
ber for each company are listed there. (Of
course, if the company you are interested
in has advertised in this issue, you can just
pull out your Reader Service card on page
45 and circle the reply number listed
under the advertisement.)

The Replacement Parts/Components
Directory works the same way. Just look
up the type of component you need, then
turn to the Company Address Directory
to find out how to contact a company that
supplies that product. The Company
Address Directory lists information on
nearly 700 companies and associations
thatoffer products orservices for the elec-
tronics servicer.

Checking out services

Consult the Services Directory if you
need to contact a consultant, get a disk
drive or head refurbished. plug into an on-
line service, find a company to repair or
rework a PC board, rent or lease equip-
ment, calibrate your older test equipment,
or repair a tuner.

Your source for continuing education

The Association/Educational Sources
Directory helps you find books, schools
and training seminars for continuing your
servicing education. It also points you
toward sources for service literature and
schematics for the products you service.
Finally, it lists those companies that pro-
duce management software systems that
can help you run your business.

Keep in touch

Although the annual Buyers’ Guide is
a year in the making. we reahize it can’t
be absolutely complete—companies are
always starting up, going out of business
or moving. And technology keeps adding
new products to track. If you know of a
company that you think other readers
should be aware of, or if you would like
us to extend our coverage 10 new product
areas. drop us a line. If you become aware
that a company listed has changed its
address or telephone number. please let
us know. Of course, if you find a mistake,
please contact us immediately. We’ll pub-
lish a correction in the first issue that we
can get it into. L]



Product Directory

Note: An entry followed by ‘D means that this company is a distributor, not a manufacturer. An entry followed by a *"MD means that this company is both a

manufacturer and a distributor.

A line listing that is in color indicates that the company has an ad in this issue. The number following the listing is the number of the page on which the ad is located.
BC means Back Cover; IBC means Inside Back Cover; IFC means Inside Front Cover.

See Adv. Page
Test equipment

AC LEAKAGE TESTERS

Accutest instruments, Inc."D

Alfa Electronics'D

Amprobe Instrument

Vance Baldwin Inc.*D

Consolidated Elctrncs, Inc.*D

The Current Source'D

East Coast Transistor'D

Electronics Warehouse Corp.*D
Electronix Comp.*D 80
Extech Instruments Corp.*D

Fotronic Corporation®D.... 52
Global Specialties

Herman Electronics*D 73
Joseph Electronics'D

L-Com Inc.

Marshall Industries*D

MCM Electronics‘D

Metric Supply*D

Omnitron Electronics*MD

Philips Consumer Elctrncs*MD.....IBC
Print Products International "D

RAG Electronics Inc."D

RS Electronics'D

Sencore Electronics BC
Simpson Electronic Company
Snap-On Incorporated

Specialized Prods Company*D
Techni-Tool Inc."D

Test Equipment Depot'D .52
TIF instruments, Inc.

Time Motion Tools*'D

Tucker Electronics Co.

Wavetek Corporation

Wholesale Electronics Inc.’D

AUTOMATED TEST
EQUIPMENT

Analogic Corp.

Vance Baldwin Inc."D
Computer Svcs of America*D
CSTS Inc.

East Coast Transistor'D

E.l.L. Instruments, Inc."D
Electronic Prod. Specialties"D

Elgar Corp.
Fotronic Corporation"D .52
Herman Electronics*D 73

Hi-Techniques, inc.

Hy-Tronix Instruments, Inc.
International Test Technologie
Jameco Electrnc Components*D
Joseph Electronics'D

Kelvin Electronics*D
Laserlmpact

Leader Instruments Corp.
Marshall Industries"D

National Instruments Corp.
Omega Ergineering, inc.

PC Instruments Incorporated
Philips Consumer Elctrncs’MD.....IBC
Print Products International*D
Protek

Racal Instruments Inc.

RS Electronics'D

Schlumberger Technologies

See Adv. Page

Snap-On Incorporated

A.W. Sperry Instruments, Inc.
Techni-Tool Inc.*D

Tektronix, Inc.

Tektronix Test & Meas. Group
Telogy'D

Telulex, Inc.

Temptronic Corp.

Test Equipment Depot'D 52
Time Motion Tools'D

Tucker Electronics Co.
Ultra-X, Inc.

BREAKOUT BOXES

Arrow Electronics

B&B Electronics Manufacturing
Vance Baldwin Inc."D

B-B&W Electronics*'D

Benedict Computer

Computer Svcs of America'D
Contact East, Inc."D

The Current Source*D

Dalco Electronics‘'D

E.lLL. Instruments, Inc."D
Electro Standards Lab, inc.
Electronics Warehouse Corp.*D
Electronix Corp.*D 80
Electronix Express'D

Elenco Electronics, Inc.

Fotronic Corporation*D 52
Galco Industrial Electronics'D
Harco Electronics*D

Heath Company

HMC - Hub Material Co.*D
Hosfelt Electronics, Inc."D
Innovative Solutions
International Disk Svcs, Inc.
Jameco Electrnc Components*D
JOR Micro*D

W.S. Jenks & Son‘D

Joseph Electronics*'D

Kasco Distributing*D

Kelvin Electronics'D

L-Com Inc.

Marshall Industries*D

Omnitron Electronics"MD

Print Products International'D
RNJ Electronics Inc."D 17
RS Electronics*D

Specialized Prods Company*D
Techni-Tool Inc.*D

Test Equipment Depot*D 52
Time Motion Tools*D

Wavetek Corporation

Wholesale Electronics inc.*D

CELLULAR TELEPHONE TEST
EQUIPMENT

Advanced Electronic Apglications
Analogic Corp.

Vance Baldwin Inc."D

Bird Electronics Corp.

Contact East, Inc."D

The Current Source*D

Electronics Warehouse Coip.'D
Fotronic Corporation*D. .52
Harco Electronics*D

Joseph Electronics*D

See Adv. Page

Keithtey Instruments

Marconi Instruments

MCM Electronics'D

Omnitron Electronics"MD
Print Products International*D
Racal Instruments Inc.
Schlumberger Technologies
Techni-Tocl Inc.'D

Tektronix, Inc.

Telogy'D

Test Equipment Depot*D 52
Wavetek Corporation

CONTINUITY TESTERS

Amprobe Instrument

Vance Baldwin inc."D

B-B&W Electronics'D

Behiman Electronics

Bel Merit Corporation

Brunelle Instruments, Inc.

Bursma Electronic Distrib.*D
Consolidated Eictrncs, inc.'D
Contact East, inc."D

CSTS Inc.

The Current Source*D

Dalbani Corporation’D 53
Desco

East Coast Transistor'D

E.I.L. Instruments, Inc."D

Electro Tool, inc.

Electronics Warehouse Corp.*D
Electronix Corp."D ...80
Extech Instruments Corp."D
Foley-Belsaw'D

Fotronic Corporation*D 52
Galco Industrial Electronics*D

GC Electronics'D

Global Micro-Parts Depot'D

Harco Electronics*D

Herman Electronics’D 73
HMC - Hub Material Co.*D

Hy Tec Dealer Service

Jameco Electrnc Components'D
JOR Micro*D

W.S. Jenks & Son'D

JIT Resources, Inc.

Joseph Electronics'D

Kelvin Electronics*D

Klein Tools, Inc.

L-Com Inc.

L'il Bitty Tester

Marshall industries'D

M.A.T. Electronics'D

Mouser Electronics'D

Omega Engineering, Inc.

Omnitron Electronics"MD

Philips Consumer Elctmes*MD.....IBC
Philips ECG

Print Products Internatioral*D
Progressive Electronics

RAG Electronics Inc."D

RNJ Electronics Inc.”D 17
RS Electronics'D

Salen Enterprises'D

Simpson Electronic Company
Specialized Prods Company‘D

A.W. Sperry Instruments. Inc.

Sun Equipment Corporation
Techni-Tool Inc."D

Test Equipment Depot D 52
TIF Instruments, Inc.
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Time Motion Tools*D

Union Electronics Distrib*D
Weidmuller Inc.

Wholesale Electronics Inc."D

CRT TESTERS/RESTORERS

Vance Baldwin Inc.*D
B-B&W Electronics*D
Bursma Electronic Distrib.*D
C&S Sales'D

Computer Svcs of America’D
Compuvideo

Connector Corporation
Consolidated Elctrncs, Inc.*D
Conway Engineering, Inc.
The Current Source'D
Dandy Mifg. Co.

East Coast Transistor'D
Electronic Parts Supply'D
Electronics Warehouse Corp.*D
Elenco Electronics, Inc.
Fotronic Corporation'D
Herman Electronics'D

W.S. Jenks & Son‘D

Joseph Electronics*D

M.A.T. Electronics'D

MCM Electronics'D

Metric Supply'D

Omnitron Electronics*MD
Philips Consumer Elctmes"MD
Philips ECG

Print Products international*D
RNJ Electronics Inc."D
Sencore Electronics

Sun Equipment Corporation
A.G. Tannenbaum*D
Techni-Tool Inc.'D

Telematic

Test Equipment Depot*D
Time Motion Tools*D
Tritronics, Inc."D

Tucker Electronics Co.

Union Electronics Distrib*D
Wholesale Electronics Inc."D

CURVE TRACERS

Accutest Instruments, Inc."D
Vance Baldwin Inc."D
Bursma Electronic Distrib.*D
Computer Svcs of America’D
The Current Source'D

East Coast Transistor'D
Fotronic Corporation*D
Hameg Instruments, inc.
Joseph Electronics'D

Key Tek instrument Corp.
Laserlmpact

Leader Instruments Corp.
Marshall industries*D

MCM Electronics'D

NCS'D

Omega Engineering, Inc.
Omnitron Electronics*MD
Philips Consumer Elctrncs*MD.
Print Products International*D
RAG Electronics Inc."D
Herman H. Sticht Co., Inc."D
Sun Equipment Corporation
Tektronix Test & Meas. Group
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Product directory
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Test Equipment Depot*D 52
Time Motion Tools*D

Tucker Electronics Co.

Union Electronics Distrib*D

DATA COMMUNICATION
ANALYZERS/MONITORS/
TESTERS

Advanced Electronic Applications
B&B Electronics Manufacturing
Vance Baldwin Inc."D

Benedict Computer

Contact East, Inc.”D

Conway Engineering, Inc.

The Current Source*D

Dalco Electronics*D

East Coast Transistor'D

E.l.L. Instruments, Inc."D
Electronics Warehouse Corp."D
Fluke Corporation

Fotronic Corporation’D 52
Frederick Engineering, Inc.
Gould Instrument Systems Inc.
Harco Electronics*D

Huntron Instruments, Inc.
International Disk Svcs, Inc.
Jameco Electrnc Components*D
JDR Micro*D

W.S. Jenks & Son*D

Joseph Electronics'D

Kasco Distributing"D

Marshall Industries*D

NCS*D

Omega Engineering, Inc.
Omnitron Electronics*MD

Philips Consumer Elctrncs*MD.....IBC
Print Products International*D
Racal Instruments Inc.

RNJ Electronics Inc.*D 17
RS Electronics*D

Schlumberger Technologies
Simpson Electronic Company
Specialized Prods Company*D
Techni-Tool Inc.*D

Tektronix, Inc.

Tektronix Test & Meas. Group
Telogy'D

Test Equipment Depot'D 52
Time Motion Tools*D

Tucker Electronics Co.

Ultra-X, Inc.

Wavetek Corporation

Wholesale Electronics Inc.*D

DISC DRIVE
ANALYZERS/TESTERS

Accurite Technologies Inc.
Analogic Corp.

Computer Svcs of America®D
Dalco Electronics*D

Data Depot, Inc.

Fotronic Corporation®D 52
HMC - Hub Material Co.*D
Jameco Electrnc Components*D
JDR Micro*D

W.S. Jenks & Son*D

Joseph Electronics’D

Kenwood U.S.A. Corp.

Leader instruments Corp.
Marshall industries*D

Omnitron Electronics*MD
Pioneer Research

Print Products international*D
RAG Electronics tnc.”D

Test Equipment Depot*D 52
Time Motion Tools*D

Ultra-X, Inc.
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DISTORTION ANALYZERS

Accutest Instruments, Inc."D

Vance Baldwin Inc."0O

Brunelle Instruments, Inc.

East Coast Transistor'D

Electronics Warehouse Corp.*D
Fotronic Corporation*D 52
Instek Corp."D

Joseph Electronics*D

Leader Instruments Corp.

MCM Electronics'D

Metric Supply*D

NCS*D

Omnitron Electronics*MD

Philips Consumer Eletrnes*MD .....IBC
Print Products International*D

RAG Electronics Inc.*D
Schlumberger Technologies

Herman H. Sticht Co., Inc."D

Sun Equipment Corporation

A.G. Tannenbaum*D

Tektronix Test & Meas. Group
Telogy'D

Test Equipment Depot*D 52
Time Motion Tools*D

Tucker Electronics Co.

FREQUENCY COUNTERS

Accutest Instruments, Inc."D
Alfa Electronics'D

Arrow Electronics

Vance Baldwin Inc."C

B-B&W Electronics'D

Bel Merit Corporation

B&K Precision

Brunelle Instruments, Inc.
Bursma Electronic Distrib.*D
C&S Sales'D

Computer Svcs of America®D
Consolidated Elctrnes, Inc.*D
Contact East, Inc."D

The Current Source'D

Dalbani Corporation‘D 53
East Coast Transistor'D

E.IL. instruments, Inc.*D
Electro Tool, Inc.

Electronic Parts Supply*D
Electronics Warehouse Corp.*D
Etectronix Corp.*D 80
Electronix Express‘D

Elenco Electronics, Inc.

Extech Instruments Corp.'D
Fluke Corporation

Fotronic Corporation‘D 52
Galco Industrial Electronics*D
Global Specialties

Hameg Instruments, Inc.

Harco Electronics*D

Heath Company

Herman Electronics*D 73
HMC - Hub Material Co.*D
Instek Corp.”D

Jameco Electrnc Components®D
JDR Micro*D

W.S. Jenks & Son*D

Joseph Electronics*D

Keithley Instruments

Kelvin Etectronics*D

Kenwood U.S.A. Corp.

Leader Instruments Corp.

LG Precision

Marconi Instruments

Marshall Industries*D

M.A.T. Electronics*D

MCM Electronics*D

Metric Supply*D

Mouser Electronics*D

NCS*D

Omnitron Electronics*MD
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Parts Express International*D 16
Philips Consumer Elctrncs*MD.....1BC
Philips ECG

Print Products International*D

Protek

RAG Electronics Inc.’D

RNJ Electronics Inc."D 17
RS Electronics'D

Salen Enterprises'D

Sencore Electronics BC
Sibex, Inc.

Simpson Electronic Company
Specialized Prods Company*D
Herman H. Sticht Co., Inc."D

Sun Equipment Corperation

Tandy National Parts*D

A.G. Tannenbaum*D

Techni-Tool Inc."D

Tektronix Test & Meas. Group
Telogy'D

Test Equipment Depct'D 52
Time Motion Tools*D

Tucker Electronics Co.

Union Electronics Distrib*D

Wavetek Corporation

Wholesale Electronics Inc."D

FUNCTION GENERATORS

Accutest Instruments, Inc.*D

Alfa Electronics*D

American Reliance

Analogic Corp.

Arrow Electronics

Vance Baldwin inc."D

B-B&W Electronics*'D

Bel Merit Corporation

B&K Precision

Brunelle Instruments, Inc.

Bursma Electronic Distrib.*D

C&S Sales*D

Consolidated Elctrnes, Inc."D

Contact East, Inc."D

The Current Source*D

Dalbani Corporation®D.... 53
East Coast Transistor'D

E.IL. Instruments, Inc."D

Electro Tool, Inc.

Electronic Parts Supply*D

Electronics Warehouse Corp.*D
Electronix Corp."'D .80
Electronix Express'D

Elenco Electronics, Inc.

Fluke Corporation

Fotronic Corporation*D 52
Galco Industrial Electronics'D

Global Specialties

Hameg Instruments, Inc.

Harco Electronics'D

Heath Company

Herman Electronics*'D 73
HMC - Hub Material Co."D

Instek Corp."D

Jameco Electrnc Components'D

JDR Micro*D

W.S. Jenks & Son*D

Joseph Electronics'D

Keithley instruments

Kelvin Electronics*D

Kenwood U.S.A. Corp.

Leader Instruments Corp.

LG Precision

Marshall Industries*D

M.A.T. Electronics*D

MCM Electronics*D

Metric Supply*D

NCS*D

Omega Engineering, Inc.

Omnitron Electronics*MD

Parts Express Intemational*D 16
PC Instruments Incorporated

Philips Consumer Elctrncs*MD.....IBC

See Adv. Page

Philips ECG

Print Products International*D
RAG Electronics Inc."D

RNJ Electronics Inc."D 17
RS Electronics*D

Salen Enterprises*D

Sibex, Inc.

Specialized Prods Company*D
Herman H. Sticht Co., Inc."D
Sun Equipment Corporation
Tandy National Parts*D
Techni-Tool Inc.*D

Tektronix Test & Meas. Group
Teledata Systems

Telogy'D

Telulex, Inc.

Test Equipment Depot"D 52
Tucker Electronics Co.

Union Electronics Distrib'D
Wavetek Corporation
Wholesale Electronics Inc.*D

GAUGES:

HEAD PROTRUSION/
SPRING TENSION/
STYLUS FORCE/OTHER

Vance Baldwin Inc."D

Bursma Electronic Distrib.*D

Dalbani Corporation®D....... ....53
Electronic Parts Supply*D

Electronics Warehouse Corp.*D

Electronix Corp."D .80
Extech Instruments Corp.*D
Fotronic Corporation*D 52

HMC - Hub Material Co.*D

Hunter Products, Inc.

Jonard Industries Corp.

Joseph Electronics*D

M.A.T. Electronics*D

Omega Engineering, Inc.

Philips Consumer Elctrnes*MD.....IBC
Print Products International*D
Techni-Tool Inc.*D

Tentel 1
Test Equipment Depot'D 52
UBM Corp

Wavetek Corporation

GENERATORS, AUDIO

Accutest Instruments, Inc.*D
Alfa Electronics*D
AudioVisual Inc.”D

Vance Baldwin Inc.'D
B-B&W Electronics'D

Bel Merit Corporation

B&K Precision

Brunelle Instruments, Inc.
Bursma Electronic Distrib.*D
C&S Sales*D

Compuvideo

Consolidated Elctrncs, Inc."D
The Current Source*D

Dalco Electronics*D

East Coast Transistor*D
Electronic Parts Supply*D
Electronics Warehouse Corp."D
Electronix Express*D

Elenco Electronics, Inc.

Fotronic Corporation®D 52
Heath Company
Herman Electronics'D 73

Instek Corp."D

Jameco Electrnc Components*D
W.S. Jenks & Son*D

Joseph Electronics*D

Kelvin Electronics*D

Kenwood U.S.A. Corp.
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Kikusui International Corp.
Leader Instruments Corp.
Marshall Industries‘D

Multidyne Inc

Parts Express International‘D ........16
Philips Consumer Elctmcs*MD.....IBC
Philips ECG

Print Products International*D

Protek

RAG Electronics Inc."D

RNJ Electronics Inc.”D 17
RS Electronics*D

Salen Enterprises’D

Sencore Electronics. .BC
Herman H. Sticht Co., Inc."D

Sun Equipment Corporation

A.G. Tannenbaum*D

Tektronix, Inc.

Telulex, Inc.

Test Equipment Depot*D 52
Tucker Electronics Co.

Union Electronics Distrib*D
Vector-VID Inc.

Wholesale Electronics Inc.'D

GENERATORS, SIGNAL

Accutest Instruments, Inc.'D

Alfa Electronics*D

Analogic Corp.

AudioVisual Inc.’D

Vance Baldwin Inc."D

B-B&W Electronics'D

B&K Precision

Brunelle Instruments, Inc.

Bursma Electronic Distrib."D

C&S Sales'D

Compuvideo

Consolidated Elctrnes, Inc."D

The Current Source'D

Dalbani CorporationD 53
East Coast Transistor'D

Electro Tool, Inc.

Electronic Parts Supply*D

Electronics Warehouse Corp.*D
Electronix Corp.*D . 80
Electronix Express*D

Elenco Electronics, Inc.

Fluke Corporation

Fotronic Corporation*D 52
Galco Industrial Electronics*D

Global Specialties

Harco Electronics‘D

Heath Company

Herman Electronics’'D 73
HMC - Hub Material Co.'D

ICM Components*D

Instek Corp.*D

JDR Micro*D

W.S. Jenks & Son'D

Joseph Electronics*D

Kelvin Electronics'D

Kikusui International Corp.

Leader Instruments Corp.

Marconi Instruments

Marshall Industries*D

M.A.T. Electronics*D

Metric Supply*D

National Instruments Corp.

NCM Electronics

NCS‘D

Omnitron Electronics*MD

Parts Express International*D 16
PC Instruments Incorporated

Philips Consumer Elctrncs*MD.....IBC
Philips ECG

Print Products International*D
Progressive Electronics

Protek

RAG Electronics Inc.’D

RNJ Electronics Inc."D 17
RS Electronics'D

See Adv. Page

Salen Enterprises’D

Sibex, Inc.

Herman H. Sticht Co., Inc.*D
Sun Equipment Corporation
Tandy National Parts*D

A.G. Tannenbaum*D

Team Systems, Inc.
Tektronix, Inc.

Tektronix Test & Meas. Group
Telogy'D

Telulex, Inc.

Test Equipment Depot'D .52
Tucker Electronics Co.

Union Electronics Distrib*D
Vector-VID Inc.

Wavetek Corporation
Wholesale Electronics Inc.*D

GENERATORS, VIDEO

Accutest Instruments, Inc.”D

Alfa Electronics*D

AudioVisual Inc."D

Vance Baldwin Inc."D

B-B&W Electronics'D

B&K Precision

Brunelle Instruments, Inc.

Bursma Electronic Distrib."D
Computer & Monitor Maintenance .13
Computer Svcs of America*D
Compuvideo

Consolidated Elctrncs, Inc."D

The Current Source'D

East Coast Transistor'D

Electronics Warehouse Corp.'D
Electronix Corp.*D 80
Elenco Electronics, Inc.

Fluke Corporation

Fotronic Corporation*D 52
Heath Company
Herman Electronics‘D 73

W.S. Jenks & Son'D

Joseph Electronics*D

Kelvin Electronics*D

Leader Instruments Corp.

Marshall Industries*D

M.A.T. Electronics*'D

Metric Supply*D

Multidyne Inc

NCM Electronics

Network Technologies Inc.

Omnitron Electronics*MD

Parts Express Intemational*D ........16
PC Instruments Incorporated

Philips Consumer Elctrnes*MD.....IBC
Philips ECG

Print Products International*D

Protek

Quantum Data

RAG Electronics Inc.”D

RNJ Electronics Inc."D 17
RS Electronics'D

Salen Enterprises’D

Sencore Electronics. .BC
Sirius Technologies

Sonera Technologies

Sun Equipment Corporation

Team Systems, Inc.

Tektronix, Inc.

Test Equipment Depot'D 52
Tucker Electronics Co.

Uitech Corp

Union Electronics Distrib*D
Wholesale Electronics Inc."D

HV PROBES

Accutest Instruments, Inc.”D
Alfa Electronics'D

Amprobe Instrument

Vance Baldwin inc."D

See Adv. Page

B-B&W Electronics'D

Bel Merit Corporation

B&K Precision

Brunelle Instruments, Inc.
Bursma Electronic Distrib."D
C&S Sales'D

Consolidated Elctrncs, Inc.’D
Contact East, Inc."D

The Current Source'D

East Coast Transistor'D
Electronic Design Specialists 33
Electronic Parts Supply"D
Electronics Warehouse Corp."D

Electronix Corp.'D 80
Electronix Express*D
Fotronic Corporation*D 52

Fox International*’D

Galco Industrial Electronics'D
Hameg Instruments, Inc.

Harco Electronics*D

Herman Electronics'D 73
Jameco Electrnc Components*D
W.S. Jenks & Son‘D

Joseph Electronics'D

Kelvin Electronics'D

Marshall Industries*D

M.A.T. Electronics*D

Metric Supply*D

Omnitron Electronics*MD

Philips Consumer Elctrncs*MD.....IBC
Philips ECG

Print Products International*D

RAG Electronics Inc."D

RNJ Electronics Inc."D 17
RS Electronics'D

Schurter, nc.

Sencore Electronics BC

Simpson Electronic Company
Specialized Prods Company*D

A.G. Tanrenbaum*D

Techni-Teol Inc.'D

Tektronix Test & Meas. Group
Telematic .33
Test Equipment Depot'D 52
Test Probes, Inc.

Tucker Elactronics Co.

Union Electronics Distrib*D
Wholesale Electronics Inc."D

LOGIC ANALYZERS:
SIGNATURE/STATE

Accutest Instruments, Inc.*D

Vance Baldwin Inc."D

Consolidated Elctrnes, Inc.'D

The Current Source*D

Dalbani Corporation*D 53
East Coast Transistor'D

E.l.L. Instruments, Inc."D

Electronics Warehouse Corp.*D
Electronix Express‘D

Fotronic Corporation®D 52
Harco Electronics'D

Heath Company

Herman Electronics*D 73
Hitachi Denshi America Ltd.
Hy-Tronix instruments, Inc.
International Test Technologie

JDR Micro'D

W.S. Jenks & Son’D

Joseph Electronics*D

Laserimpact

Leader Instruments Corp.

Marshall Industries*D

MCM Electronics*D

Metric Supply*D

NCS*D

Omnitron Electronics*MD

Orion Instruments, Inc.

Philips Consumer Elctrncs*MD.....IBC
Print Products International*D

RAG Electronics Inc."D

See Adv. Page

RNJ Electronics Inc."D A7
RS Electronics'D

Schlumberger Technologies
Specialized Prods Company*D
Tandy National Parts'D

Techni-Tool Inc.’D

Tektronix, Inc.

Tektronix Test & Meas. Group
Telogy‘D

Test Equipment Depot'D ....52
Tucker Electronics Co.

Union Electronics Distrib'D

LOGIC PROBES

Accutest Instruments, Inc."D
Alfa Electronics'D

American Design Components
American Reliance

Vance Baldwin Inc."D

B-B&W Electronics'D

B&K Precision

Brunelle Instruments, Inc.
Bursma Electronic Distrib."D
C&S Sales'D

Consolidated Elctrnes, Inc."D
CSI/SPECO

The Current Source'D

Dalbani Corporation*D. 53
Data Depot, Inc.

Digi-Key D*

East Coast Transistor'D

E.L.L. Instruments, Inc."D
Electronic Parts Supply*D
Electronics Warehouse Corp.'D
Electronix Express‘D

Elenco Electronics, Inc.
Foley-Belsaw*D

Fotronic Corporation‘D 52
Galco Industrial Electronics'D
Global Specialties

Harco Electronics'D

Heath Company

Herman Electronics*D : 73
HMC - Hub Material Co."D

Hy Tec Dealer Service

Instek Corp."D

International Test Technologle
Jameco Electrnc Components*D
JDR Micro*D

W.S. Jenks & Son‘D

Jensen Tools, Inc.”"D

Joseph Electronics*D

Kelvin Electronics'D

Kenwood U.S.A. Corp.
Kobetron, Inc.

Leader Instruments Corp.

L'il Bitty Tester

Marshall Industries*D

MCM Electronics'D

Metric Supply*D

Micro 2000, Inc.

Mouser Electronics*D

NCS*D

Omnitron Electronics*MD
Philips Consumer Elctrncs*MD.....IBC
Philips ECG

Print Products International*D
RAG Electronics Inc.*D

RNJ Electronics Inc.'D 17
RS Electronics*D

Salen Enterprises*D
Specialized Prods Company*D
Sun Equipment Corporation
Techni-Tool Inc."D

Tektronix, Inc.

Tektronix Test & Meas. Group
Test Equipment Depot*D .52
Tucker Electronics Co.

Union Electronics Distrib*D
Wavetek Corporation

Wholesale Electronics Inc.*D
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LOGIC PULSERS

Accutest Instruments, Inc.*D

Alfa Electronics‘D

Vance Baldwin Inc."D

Brunelle Instruments, Inc.

C&S Sales'D

Consolidated Elctrncs, Inc.*D

The Current Source*D

Digi-Key D*

East Coast Transistor’D

E.l.L. Instruments, Inc.*D

Electronic Parts Supply*D

Electronics Warehouse Corp.*D
Electronix Express*D

Elenco Electronics, Inc.

Fotronic Corporation‘D 52
Global Specialties

HMC - Hub Material Co."D

Hy Tec Dealer Service

Instek Corp.*D

Jameco Electrnc Components*D
JDR Micro*D

W.S. Jenks & Son*D

Joseph Electronics‘D

Kelvin Electronics*D

Marshall Industries*D

Philips Consumer Elctrncs*MD.....IBC
Philips ECG

Print Products International*D

RAG Electronics Inc.*D

RNJ Electronics Inc.*D 17
Salen Enterprises*D

Specialized Prods Company*D

Sun Equipment Corporation
Techni-Tool Inc.”D

Telulex, inc.

Test Equipment Depot'D 52
Tucker Electronics Co.

Wholesale Electronics Inc.*D

MAGNETRON TESTERS

Vance Baldwin Inc.‘D

Electronic Design Specialists 33
Electronic Parts Supply*D
Fotronic Corporation‘D 52

W.S. Jenks & Son*D

Joseph Electronics'D

Omnitron Electronics*MD

Print Products International*D

Q B Products*D

Test Equipment Depot'D 52
Truminco of California Inc.”D

METERS,
CAPACITANCE/INDUCTANCE

Accutest Instruments, Inc.*D
Alfa Electronics‘D

American Design Components
American Reliance

Amprobe Instrument

Antique Electronic Supply*D
AVO International

Vance Baldwin Inc.”"D
B-B&W Electronics'D

Bel Merit Corporation

B&K Precision

Brunelle Instruments, Inc.
Bursma Electronic Distrib."D
C&S Sales'D

Consolidated Elctrnes, Inc.*D
Contact East, Inc.’D
Creative Electronics
CSI/SPECO

The Current Source'D
Dalbani Corporation*D....................53
East Coast Transistor'D

See Adv. Page

E.l.L. Instruments, Inc."D

Electro Tool, Inc.

Electronic Design Specialists 33
Electronic Parts Supply*D

Electronics Warehouse Corp.*D
Electronix Corp.*D 80
Electronix Express D

Elenco Electronics, Inc.

Extech Instruments Corp.*’D
Foley-Belsaw*D

Fotronic Corporation*D .52
Galco Industrial Electronics*D

Global Micro-Parts Depot*D

Global Specialties

Harco Electronics*D

Herman Electronics'D 73
HMC - Hub Material Co."D

Hosfelt Electronics, Inc."D

Hy Tec Dealer Service

IET Labs, Inc.

Jameco Electrnc Comrponents®D
JDR Micro*D

W.S. Jenks & Son*D

Joseph Electronics*D

Kelvin Electronics*D

Leader Instruments Corp.

Marshall Industries*D

M.A.T. Electronics*D

Metric Supply*D

NCS*D

Omega Engineering, Inc.
Omnitron Electronics*MD
Pacer Industries, Inc.

Parts Express Intemational*D 16
Philips Consumer Elctrncs*MD.....IBC
Philips ECG

Print Products International*D

RAG Electronics Inc.*D

RNJ Electronics Inc."D 17
RS Electronics*D

Salen Enterprises'D

Sencore Electronics.. BC
Simpson Electronic Company
Specialized Prods Company*D

A.W. Sperry Instrumerts, Inc.
Herman H. Sticht Co., Inc."D

Sun Equipment Corporation

Tandy National Parts*D

A.G. Tannenbaum*D

Techni-Tool Inc.”D

Telogy'D

Test Equipment Depot*D 52
TIF Instruments, Inc.

Time Motion Tools*D

Triplett Corp.

Truminco of California inc.”D

Tucker Electronics Co.

Union Electronics Distrib*D

Universal Enterprises (UEI)

Wavetek Corporation

Wholesale Electronics inc."D

METERS, CLAMP ON

Accutest Instruments, Inc."D
Alfa Electronics*D

American Reliance

Amprobe Instrument

AVO International

Vance Baldwin Inc.'D
B-B&W Electronics*D

Bel Merit Corporation

B&K Precision

Brunelle Instruments, Inc.
Bursma Electronic Distrib."D
C&S Sales’D

Consolidated Elctrnes, Inc.’D
Contact East, Inc."D
CSI/SPECO

The Current Source*D
Dalbani Corporation'D....... 53
Dranetz Technologies, Inc.
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East Coast Transistor'D

E.I.L. Instruments, Inc.*D
Electro Tool, Inc.

Electronic Parts Suppiy*D
Electronics Warehouse Corp."D
Electronix Express*D

Elenco Electronics, Inc.

Extech Instruments Corp."D
Fluke Corporation
Foley-Belsaw*D

Fotronic CorporationD 52
Galco Industrial Electronics*D
Harco Electronics*D

Heath Company

Herman Electronics*D 73
HMC - Hub Material Co."D
Hosfelt Electronics, inc."D

Hy Tec Dealer Service

Instek Corp.*D

ITT Pomona Electronics
Jameco Electrnc Components*D
W.S. Jenks & Son’D

Joseph Electronics*D

Kelvin Electronics*D

Leader Instruments Corp.

LEM Instruments Inc

LG Precision. 9
Marshall Industries*D

Metric Supply*D

Mouser Electronics*D

NCS*D

Omega Engineering, Inc.
Omnitron Electronics*MD

Parts Express Intémational’D ........16
Philips Consumer Elctmes*MD.....IBC
Philips ECG

Print Products International*D

RAG Electronics Inc.*D

RNJ Electronics Inc.*D 17
RS Electronics*D

Simpson Electronic Company
Specialized Prods Company*D

AW. Sperry Instruments, Inc.

Sun Equipment Corporation
Techni-Tool Inc.*D

Test Equipment Depot*D 52
TIF Instruments, Inc.

Time Motion Tools*D

Triplett Corp.

Truminco of California Inc."D

Tucker Electronics Co.

Union Electronics Distrio*D

Universal Enterprises (UEI)

Wavetek Corporation

Wholesale Electronics Inc."D

METERS, FIELD STRENGTH

Accutest Instruments, Inc.*D
Advanced Electronic Applications
Alfa Electronics*D

Vance Baldwin Inc."D

Bird Electronics Corp.

Brunelle Instruments, Inc.
Bursma Electronic Distrib.”D
C&S Sales'D

CSI/SPECO

The Current Source*D

East Coast Transistor'D
Electronics Warehouse Corp.’D
Extech Instruments Corp."D

Fotronic Corporation*D 52
Harco Electronics*D
Herman Electronics‘D 73

Hy Tec Dealer Service
Integrity Design & Research
W.S. Jenks & Son*D
Joseph Electronics*D
Kelvin Electronics*D
Leader Instruments Corp.
Metric Supply*D

NCS'D

See Adv. Page

Omnitron Electronics"MD

Philips Consumer Elctrncs*MD.....IBC
Print Products International*D

Q B Products*D

RNJ Electronics Inc.’D 17
RS Electronics*D
Sencore Electronics... BC

Snap-On Incorporated

A.W. Sperry Instruments, Inc.
Herman H. Sticht Co., Inc.’D
Sun Equipment Corporation
Techni-Tool Inc."D

Test Equipment Depot*D 52
Time Motion Tools*D
Truminco of California inc.*D
Tucker Electronics Co.

Union Electronics Distrib*D
Wavetek Corporation

METERS, SIGNAL LEVEL

Accutest Instruments, Inc.’D
American Reliance

Vance Baldwin Inc.*D

Brunelle Instruments, Inc.
Bursma Electronic Distrib.*D
CSI/SPECO

The Current Source*D

Dalbani Corporation'D 5
East Coast Transistor'D
Electronics Warehouse Corp."D
Electronix Express*D

Fotronic Corporation*D 52
Harco Electronics*D
Herman Electronics*D 73

W.S. Jenks & Son*D

Joseph Electronics'D

Leader Instruments Corp.
Marshall Industries*D

NCS*'D

Omega Engineering, Inc.
Omnitron Electronics*MD
Philips Consumer Elctrncs*MD.....IBC
Prime Technology, Inc.

Print Products International*D
RAG Electronics Inc."D

RNJ Electronics Inc.*D 17
RS Electronics'D
Sencore Electronics. .BC

Snap-On Incorporated
Specialized Prods Company‘D
Herman H. Sticht Co., Inc."D
Sun Equipment Corporation
Techni-Tool Inc."D

Tektronix, Inc.

Telogy*D

Telulex, Inc.

Test Equipment Depot'D 52
Time Motion Tools*D
Tritronics, Inc.*D

Tucker Electronics Co.

Union Electronics Distrib*D
Wavetek Corporation
Wholesale Electronics Inc."D

METERS, SOUND LEVEL

Accutest Instruments, Inc."D
Alfa Electronics*D

American Reliance

Vance Baldwin Inc.'D

Brunelle Instruments, Inc.
Consolidated Elctrncs, Inc.*D
CSI/SPECO

The Current Source*D

East Coast Transistor'D

E.IL. Instruments, Inc."D
Electronics Warehouse Corp.*D
Extech Instruments Corp."D
Fotronic Corporation*D 52
Harco Electronics*D
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Herman Electronics™D ........... 73
HMC - Hub Material Co."D

Hunter Products, Inc.

Jameco Electrnc Components*D
W.S. Jenks & Son*D

Joseph Electronics*D

Marshall Industries*D

Metric SupplyD

NCS'D

Omnitron Electronics*MD

Pacer Industries, Inc.

Parts Express International*D ........16
Philips Consumer Elctrnes™™MD.....IBC
Prime Technology, Inc.

Print Products Internationat*D

RAG Electronics Inc."D

RNJ Electronics Inc."D ........ 17
Simpson Electronic Company
Snap-On Incorporated

Sun Equipment Corporation
Techni-Tool Inc."D

Test Equipment Depot'D 52
Time Motion Tools"D

Truminco of California Inc."D

Tucker Electronics Co.

Universal Enterprises (UE)
Wholesale Electronics Inc."D

METERS, VOLTMETERS, AC

Accutest Instruments, Inc.*D
Alfa Electronics*D

American Design Components
American Reliance

Amprobe Instrument

Analogic Corp.

Antique Electronic Supply*D
Arrow Electronics

AVO International

Vance Baldwin Inc.'D

B-B&W Electronics'D

Bel Merit Corporation

B&K Precision

Brunelle Instruments, Inc.
Bursma Electronic Distrib.'D
C&S Sales'D

Consolidated Elctrncs, Inc.*D
Contact East, Inc.*D
CSISPECO

The Current Source*D

Dalbani Corporation‘D. .53
Digi-Key D*

Dranetz Technologies, Inc.

East Coast Transistor'D

Eiger Electronics*D

E.I.L. Instruments, Inc.*D
Electro Tool, Inc.

Electronic Design Specialists ......... 33
Electronic Parts Supply*D
Electronics Warehouse Corp.*D
Electronix Corp.*D ......B0
Electronix Express*D

Extech Instruments Corp."D
Fluke Corporation
Foley-Belsaw*D

Fotronic Corporation*D 52
Fox International*D

Galco Industrial Electronics*D
GC Electronics'D

Harco Electronics'D

Herman Electronics’D . 73
HMC - Hub Material Co."D
Hosfelt Electronics, Inc."D

Hy Tec Dealer Service

Instek Corp."D

Jameco Electrnc Components*D
JDR Micro*D

W.S. Jenks & Son'D

Joseph Electronics*D

Keithley Instruments

Kelvin Electronics'D

Kenwood U.S.A. Corp.

See Adv. Page

Leader Instruments Corp.
Marconi Instruments
Marshall Industries'D
MCM Electronics'D
Metric Supply*D

NCS*D

Omega Engineering, Inc.
Omnitron Electronics*MD

Parts Express Intemational’D ........16
Phillps Consumer Elctrncs*MD.....IBC
Philips ECG

Prime Technology, Inc.

Print Products International*D
Protek

RAG Electronics Inc.*D

RNJ Electronics Inc.'D 17
RS Electronics*D
Schlumberger Technologies
Sencore Electronics BC
Simpson Electronic Company
Snap-On Incorporated
Specialized Prods Company*D
A.W. Sperry Instruments, Inc.
Herman H. Sticht Co., Inc."D
Sun Equipment Corporatlon
A.G. Tannenbaum*D
Techni-Tool Inc.*D

Tegam Inc.

Tektronix, Inc.

Telogy'D

Telulex, Inc.

Test Equipment Depot*D ....52
TIF Instruments, Inc.

Time Motion Tools'D

Triplett Corp.

Tritronics, Inc."D

Tucker Electronics Co.

Union Electronics Distrib*D
Universal Enterprises (UEI)
Wavetek Corporation

Wescorp

Wholesale Electronics Inc.*D

METERS, WOW AND FLUTTER

Accutest Instruments, Inc.'D

Alfa Electronics'D

Arrow Electronics

Vance Baldwin Inc."D

Brunelle Instruments, Inc.

East Coast Transistor'D

E.I.L. Instruments, Inc.*D

Electronic Parts Supply'D

Electronics Warehouse Corp."D
Fotronic Corporation®D.. 52
Herman Electronics*D 73
Instek Corp.*D

W.S. Jenks & Son’D

Joseph Electronics D

Kenwood U.S.A. Corp.

Kikusui International Corp.

Leader Instruments Corp.

Marshall Industries*D

MCM Electronics*D

Metric Supply*D

Omnitron Electronics"MD

Philips Consumer Elctrncs*MD.....IBC
Print Products International*D

RAG Electronics Inc.*D

RS Electronics'D

Herman H. Sticht Co., Inc."D

Sun Equipment Corporation
Techni-Tool Inc."D

Test Equipment Depot*D 52
Tucker Electronics Co.

Union Electronics Distrib*D
Wholesale Electronics Inc.'C

MICROWAVE LEAKAGE
TESTERS

Accutest Instruments, Inc."D
Amprobe Instrument

See Adv. Page

Arrow Electronics

Vance Baldwin Inc.'D
B-B&W Electronics'D
Brunelle Instruments, Inc.
C&S Sales'D

Consolidated Elctrnes, Inc."D
Dalbani Corporation*D

E.L.L. Instruments, Inc."D
Electronix Corp.'D

Fotronic Corporation*D
Global Micro-Parts Depot'D
Herman Electronics*D

W.S. Jenks & Son'D

Joseph Electronics'D
Marshall Industries'D

M.A.T. Electronics*D

MCM Electronics'D

Metric Supply*D

Omnitron Electronics*MD
Parts Express International" D
Print Products International*D
Q B Products*D

RAG Electronics Inc.*D

RNJ Electronics Inc."D
Simpson Electronic Company
A.W. Sperry Instruments, Inc.
Techni-Tool Inc."D

Telogy*D

Test Equipment Depot'D
Tritronics, Inc.”D

Tucker Electronics Co.
Universal Enterprises (UEI)
Wholesale Electronics Inc."D

MULTIMETERS:
ANALOG/DIGITAL

Accutest Instruments, Inc.*D
Alfa Electronics'D

American Reliance

Amprobe Instrument
Analogic Corp.

Arrow Electronics

AVO International

Vance Balawin Inc."D
B-B&W Electronics*'D

Bel Merit Corporation

B&K Precision

Brilliant King, Inc.

Brunelle Instruments, Inc.
Bursma Electronic Distrib.*D
C&S Sales'D

Computer Svcs of America’D
Consolidated Elctrncs, Inc."D
Contact East, Inc."D
CSI/SPECO

The Current Source*D
Dalbani Corporation*D...
Dalco Electronics*D

Den-On Instruments (USA), Inc.
East Coast Transistor'D
E.LL. Instruments, Inc."D
Electro Tool, Inc.

Electronic Design Specialists
Electronic Prod. Specialties*D
Electronic Parts Supply*D
Electronics Warehouse Corp."D
Electronix Corp.*D

Elenco Electronics, Inc.
Extech Instruments Corp."D
Fieldpiece Instruments

Fluke Corporation
Foley-Belsaw'D

Fotronic Corporation™D.

Fox International*D

Galco Industrial Electronics*D
Hameg fnstruments, Inc.
Harco Electronics*D

Heath Company

Herman E!ectronics D -
HMC - Hub Material Co."C

]

73

.16

52

53

33

.80

52

73

See Adv. Page

Hy Tec Dealer Service

Instek Corp."D

Jameco Electrnc Components*D
JDR Micro*D

W.S. Jenks & Son*D

Jensen Tools, Inc.”D
Jim-Pak*'D

Joseph Electronics*D

Keithley Instruments

Kelvin Electronics*D

Kenwood U.S.A. Corp.
Laserimpact

Leader Instruments Corp.

LG Precision ¢
Marshall Industries*D

M.A.T. Electronics*D

MCM Electronics'D

Metric Supply*D

Mouser Electronics*D

NCS*D

Omega Engineering, Inc.
Omnitron Electronics*MD
Parts Express International’D ........ 16
PC Instruments Incorporated
Philips Consumer Elctrncs*MD.....IBC
Philips ECG

Print Products International*D
Protek

RAG Electronics Inc.'D

RS Electronics*D

Salen Enterprises'D
Schlumberger Technologies
Simpson Electronic Company
Snap-On Incorporated

SAT/ A SPIRIG CO.
Specialized Prods Company*D
A.W. Sperry Instruments, Inc.
Sun Equipment Corporation
Tandy National Parts*D

A.G. Tannenbaum*D
Techni-Tool Inc."D

Tegam Inc.

Tektronix, Inc.

Tektronix Test & Meas. Group
Telogy'D

Test Equipment Depot*D 52
TIF Instruments, Inc.

Time Motion Tools*D

Triplett Corp.

Tritronics, Inc."D

Truminco of California Inc."D
Tucker Electronics Co.

Union Electronics Distrib*D
Universal Enterprises (UEI)
Wavetek Corporation
Wholesale Electronics Inc.*D

OSCILLOSCOPES

Accutest Instruments, Inc.*D
Alfa Electronics'D

Analogic Corp.

Arrow Electronics

Vance Baldwin Inc.*D
B-B&W Electronics'D

Bel Merit Corporation

B&K Precision

Brunelle Instruments, Inc.
Bursma Electronic Distrib.*D
C&S Sales'D

Compuvideo

Consolidated Elctrncs, Inc.°D
Contact East, Inc.*D
CSI/SPECO

The Current Source*D
Dalbani Corporation*D. SRS - X
Den-On Instruments (USA), Inc.
Digi-Key D*

East Coast Transistor'D
E.L.L. Instruments, Inc.*D
Electro Tool, Inc.
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Electronic Prod. Specialties"D
Electronic Parts Supply D
Electronics Warehouse Corp."D
Electronix Corp."D. 80
Electronix Express*D

Elenco Electronics, Inc.

Fluke Corporation

Fotronic Corporation‘D...................52
Galco Industrial Electronics*D

Global Micro-Parts Depot*D

Gould Instrument Systems Inc.
Hameg Instruments, Inc.

Harco Electronics*D

Heath Company

Herman Electronics®D ............... 73
Hitachi Denshi America Ltd.
Hi-Techniques, Inc.

HMC - Hub Material Co."D

Hosfelt Electronics, Inc."D

Instek Corp."D

Jameco Electrnc ComponentsD
JDR Micro'D

W.S. Jenks & Son'D

Jensen Tools, Inc."D

Joseph Electronics*D

Kelvin Electronics'D

Kenwood U.S.A. Corp.

Kikusui International Corp.
Laserimpact

Leader Instruments Corp.

LG Precision ....... . 9
Marshall Industries*D

M.A.T. Electronics'D

MCM Electronics'D

Metric Supply*D

Mouser Electronics'D

NCS'D

Oldaker Corp.

Omega Engineering, Inc.

Omnitron Electronics*MD

Qrion Instruments, Inc.

Panasonic Industrial Co.

Parts Express International’D ........ 16
PC Instruments Incorporated

Philips Consumer Elctrncs*MD.....IBC
Philips ECG

Print Products International*D

Protek

RAG Electronics Inc."D

RNJ Electronics Inc."D 17
RS Electronics'D

Salen Enterprises’'D

Sencore Electronics.... .BC
Snap-On Incorporated

Specialized Prods Company*D
Herman H. Sticht Co., Inc."D

Sun Equipment Corporation

Tandy National Parts'D

A.G. Tannenbaum*D

Techni-Tool Inc.*D

Tektronix, Inc.

Tektronix Test & Meas. Group
Telogy'D

Test Equipment Depot*'D 52
Tritronics, Inc."D

Tucker Electronics Co.

Union Electronics Distrib*D

Universal Enterprises (UEI)

Wavetek Corporation

Wholesale Electronics Inc."D

PERSONAL COMPUTER
REPAIR/TEST EQUIPMENT

American Design Components

Aristo Computers, Inc.

Arrow Electronics

B&B Electronics Manufacturing
Vance Baldwin Inc.”D

Computer Doctors

Computer & Monitor Maintenance ..13
Contact East, Inc."D

See Adv. Page

The Current Source*D

Dalco Electronics D

Data Depot, Inc.

Eagan Technical Services, Inc.
Electronic Parts Supply*D
Electronics Warehouse Corp.“D

Electronix Corp.*D ........c..c..... .80
Fluke Corporation
Fotronic Corporation®D e B2

Harco Electronics'D

Huntron Instruments, Inc.
Hy-Tronix Instruments, Inc.

ICM Components'D

Innovative Solutions
International Test Technologie
Jameco Electrnc Components*D
JDR Micro*D

W.S. Jenks & Son'D

Jensen Tools, Inc.”D

Jonard Industries Corp.

Joseph Electronics*'D

Kasco Distributing*D
Laserimpact

Marshall Industries'D

M.A.T. Electronics'D

MCM Electronics*D

Micro 2000, Inc.

MicroData ...... . 2
National Advancement Corp.
Network Technologies Inc.

O .K. Industries, Inc.

Omnitron Electronics*MD
Philips Consumer Eictrncs*MD......IBC
Print Products International*D

RNJ Electronics Inc.*D 17
RS Electronics'D
Sencore Electronics. ........... .BC

SMH Electronics Co., Inc.

Sonera Technologies

Specialized Prods Company*D

Sun Equipment Corporation
Techni-Tool Inc."D

Test Equipment Depot’'D ....52
Time Motion Tools*D

Ultra-X, Inc.

Union Electronics Distrib’D
Warrantech Corp.

RECEPTACLE CIRCUIT
TESTERS

Alternative Technical Services

Vance Baldwin Inc."D

Contact East, Inc."D

The Current Source’D

East Coast Transistor'D

E.l.L. Instruments, Inc."D

Electro Tool, Inc.

Electronics Warehouse Corp.’D
Foley-Belsaw*D

Fotronic CorporationD 52
HMC - Hub Material Co."D

W.S. Jenks & Son'D

Jensen Tools, Inc."D

Joseph Electronics'D

L-Com Inc.

Marshall Industries*D

Omnitron Electronics*MD

Philips Consumer Elctrncs*MD.....IBC
Print Products International’D

RS Electronics'D

Schurter, Inc.

Sencore Electronics...... . BC
Specialized Prods Company'D
Techni-Tool Inc."D

Test Equipment Depot'D 52
Time Motion Tools*D

Tucker Electronics Co.

SEMICONDUCTOR TESTERS

American Design Components
Arrow Electronics
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Vance Baldwin Inc."D

B-B&W Electronics*D

Bursma Electronic Distrib."D
Consolidated Elctrncs, Inc."D

The Current Source*D

East Coast Transistor*D

Eiger Electronics'D

E.l.L. Instruments, Inc.”D

Electronic Design Specialists .33
Electronic Parts Supply'D

Electronics Warehouse Corp.*D
Electronix Corp."D . .80
Electronix Express*D

Elenco Electronics, Inc.

Fotronic Corporation*D 52
Fox International*D

Galco Industrial Electronics’D

Harco Electronics*D

Herman Electronics’D ............. 73
Hosfelt Electronics, Inc."D

Huntron Instruments, Inc.

Hy-Tronix Instruments, Inc.

IET Labs, Inc.

Jameco Electrnc Components*D
JDR Micro'D

W.S. Jenks & Son'D

Joseph Electronics'D

Keithley Instruments

Key Tek Instrument Corp.

L'il Bitty Tester

Marshall Industries'D

M.A.T. Electronics'D

MCM Electronics*D

Omega Engineering, Inc.

Omnitron Electronics*MD

Philips Consumer Elctrncs*MD.....IBC
Philips ECG

Print Products international*D

RAG Electronics Inc."D

RNJ Electronics Inc."D . 17
RS Electronics'D

Sun Equipment Corporation
Techni-Tool Inc."D

Telogy'D

Test Equipment Depo*'D...... 52
Truminco of California Inc."D

Tucker Electronics Co.

Union Electronics Distrib*D
Wholesale Electronics Inc."D

SPECTRUM ANALYZERS

Accutest Instruments, Inc."D
Analogic Corp.

Arrow Electronics

Vance Baldwin Inc."D

B&K Precision

Brunelle Instruments, nc.
Bursma Electronic Distrib."D
C&S Sales’D

Consoflidated Elctrnes, Inc.*D
The Current Source*D

East Coast Transistor'D

E.LL. Instruments, Inc.*D
Electronics Warehouse Corp."D
Electronix Express’'D

Elenco Electronics, Inc.

Fotronic Corporation*D. .52
Global Specialties

Hameg Instruments, Inc.

Harco Electronics*D

Herman Electronics'D 73
Hi-Techniques, Inc.

Integrity Design & Research
Jameco Electrnc Components’D
W.S. Jenks & Son'D

Joseph Electronics*D

Leader Instruments Corp.
Marconi Instruments

Marshall Industries*D

MCM Electronics*D

National Instruments Corp.
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NCS'D

Omnitron Electronics*MD

Philips Consumer Elctrncs*MD.....IBC
Philips ECG

Print Products Internationat*D

Protek

RAG Electronics Inc.’D

RNJ Electronics Inc."D 17
RS Electronics*D

Schlumberger Technologies

Sencore Electronics. .BC
Smith Design

Specialized Prods Company*D
Tandy National Parts*D

Techni-Tool Inc."D

Technology Programs

Tektronix, Inc.

Tektronix Test & Meas. Group
Telogy'D

Test Equipment Depot™D .. 52
Tucker Electronics Co.

Union Electronics Distrib*D
Wholesale Electronics Inc."D

TELEPHONE
ANALYZERS/TESTERS

American Reliance

Analogic Corp.

Vance Baldwin Inc."D

B&K Precision

Brunelle Instruments, Inc.

Bursma Electronic Distrib."D

C&S Sales'D

Consolidated Elctrncs, Inc.*D
Contact East, Inc.*D

CUI Stack

The Current Source*D

East Coast Transistor'D

Electro Tool, Inc.

Electronic Design Specialists 33
Electronics Warehouse Corp.'D
Elenco Electronics, Inc.

Fotronic Corporation’D. .52
Fox International’D

Harco Electronics'D

Herman Electronics*D .73
Jameco Electrnc Components*D
JDR Micro'D

W.S. Jenks & Son*D

Joseph Electronics'D

L-Com Inc.

Marshall Industries'D

M.A.T. Electronics'D

MCM Electronics'D

Metric Supply'D

Omunitron Electronics*MD

Parts Express International'D ........16
Philips Consumer Elctrncs*MD......IBC
Philips ECG

Print Products International’D

RAG Electronics Inc."D

RNJ Electronics Inc."D 17
RS Electronics'D

Specialized Prods Company*D
Tandy National Parts'D

Techni-Tool Inc."D

Tektronix, Inc.

Telogy'D

Telulex, Inc.

Test Equipment Depot*D 52
Time Motion Tools*'D

Triplett Corp.

Tucker Electronics Co.

Union Electronics Distrib*D

Wavetek Corporation

Wholesale Electronics Inc."D

TEMPERATURE SENSORS

Accutest Instruments, Inc."D
Alfa Electronics*D
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Amprobe Instrument

Analogic Corp.

Anritsu Meter Co. of America
Arrow Electronics

Vance Baldwin Inc."D

Brunelle Instruments, Inc.
Bursma Electronic Distrib."D
Consolidated Elctrncs, Inc.*D
Contact East, Inc."D

The Current Source*D

Dalbani Corporation®D .53
Den-On Instruments (USA), Inc.
East Coast Transistor'D

E.LL. Instruments, Inc."D
Electronics Warehouse Corp.'D
Electronix Express*D

Extech Instruments Corp."D
Fotronic Corporation*D 52
Galco Industrial Electronics*D
HMC - Hub Material Co."D
Jameco Electrnc Components*D
JDR Micro*D

W.S. Jenks & Son'D

Joseph Electronics*D

Marshall Industries*D

MCM Electronics*D

Multicore Solders

Omega Engineering, Inc.
Omnitron Electronics*MD
Pacer Industries, Inc.

Philips ECG

RAG Electronics Inc."D

RS Electronics'D

Simpson Electronic Company
SAT/ A SPIRIG CO.
Specialized Prods Company*D
Techni-Tool Inc.*D

Technology Programs
Tektronix Test & Meas. Group
Test Equipment Depot*D .52
Time Motion Tools'D

Tucker Electronics Co.

Union Electronics Distrib*D
Universal Enterprises (UEI)
Wavetek Corporation
Wholesale Electronics Inc.”D

TRANSISTOR TESTERS

Accutest Instruments, Inc."D
Arrow Electronics

Vance Baldwin Inc.”D

B-B&W Electronics'D

Brunelle Instruments, Inc.
Bursma Electronic Distrib."D
Consolidated Elctrncs, Inc."D
The Current Source*D

East Coast Transistor'D
Electronic Design Specialists 33
Electronic Parts Supply"D
Electronics Warehouse Corp.*D

Electronix Corp."D 80
Elenco Electronics, Inc.
Fotronic Corporation®D 52

Fox International*D

Galco Industrial Electronics*D
Herman Electronics'D 73
HMC - Hub Material Co."D

Huntron Instruments, Inc.

JDR Micro'D

W.S. Jenks & Son*D

Jensen Tools, Inc."D

Joseph Electronics*D

Kelvin Electronics'D

L'il Bitty Tester

Marshall Industries'D

M.A.T. Electronics'D

Omega Engineering, Inc.

Omnitron Electronics*“MD

Parts Express International'D 16
Philips Consumer Elctrncs*MD.....IBC
Philips ECG
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Print Products International*D
RAG Electronics Inc."D

RNJ Electronics Inc.*D 17
RS Electronics*D
Sencore Electronics.. .BC

Specialized Prods Company*D

Sun Equipment Corporation

A.G. Tannenbaum*D

Techni-Tool Inc.*D

Telogy'D

Test Equipment Depot*D .52
Time Motion Tools*D

Tucker Electronics Co.

Union Electronics Distrib*D
Wholesale Electronics inc.”D

VECTORSCOPES

Accutest Instruments, Inc.'D

Arrow Electronics

AudioVisual Inc.*D

Vance Baldwin Inc."D

Compuvideo

The Current Source'D

East Coast Transistor'D

E.IL. Instruments, Inc.*D

Electronics Warehouse Corp.*D
Elenco Electronics, Inc.

Fotronic Corporation*D 52
Herman Electronics"D 73
W.S. Jenks & Son*D

Joseph Electronics'D

Kenwood U.S.A. Corp.

Leader Instruments Corp.

Marshall Industries*D

MCM Electronics*D

Metric Supply*D

Omnitron Electronics*MD

Philips Consumer Elctrncs "MD.....IBC
Phitips ECG

Print Products International*D

RAG Electronics Inc."D

RNJ Electronics Inc.*D 17
Sencore Electronics BC
Tandy National Parts*D

Techni-Tool Inc.'D

Tektronix, Inc.

Tektronix Test & Meas. Group

Test Equipment Depot'D 52
Tucker Electronics Co.

Union Electronics Distrib*D

WAVEFORM MONITORS

Accutest Instruments, Inc."D
Arrow Electronics

AudioVisual inc."D

Vance Baldwin inc."D
Compuvideo

The Current Source*D

Dranetz Technologies, Inc.
East Coast Transistor'D

E.I.L. Instruments, Inc."D
Electronics Warehouse Corp.”D

Fotronic Corporation*D 52
Gould Instrument Systems Inc.
Herman Electronics*D 73

Hi-Techniques, Inc.

W.S. Jenks & Son‘D

Joseph Electronics D
Kenwood U.S.A. Corp.
Laserimpact

Leader Instruments Corp.
Marshall Industries'D

MCM Electronics'D

Metric Supply*D

NCS'D

Omnitron Electronics*MD
Philips Consumer Elctrncs*MD.....IBC
Print Products International’D
RAG Electronics Inc.'D
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RNJ Electronics inc.*D 7
RS Electronics*D
Sencore Electronics........ BC

Sun Equipment Corporation
Tandy Naticnal Parts‘D
Techni-Tool Inc."D

Tektronix, Inc.

Tektronix Test & Meas. Group
Telogy'D

Test Equipment Depot™D ... 52
Tucker Electronics Co.

Ultech Corp

Union Electronics Distrib*D
Wavetek Corporation

OTHER TEST EQUIPMENT

American Reliance

Analogic Corp.

APE.

AVO International

B&B Electronics Manufacturing
Vance Baldwin Inc.*'D
Behiman Electronics
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