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Synthesized In-Circuit LCR/ESR Meter

First handheld unit to incorporate bench

performance on the market

® Measures Z, L, C, DCR, ESR, D, Q and 0

® Tests I00Hz, 120Hz, IkHz, IVrms, 0.25Vrms,
0.05Vrms

* Dual LCD display

* Infrared RS-232 interface capability

* SMD tweezer probe included

Model 885 Circle (1) on Reply Card

Test Bench High Performance DMM

Heavy duty design with double injection
molding for better grip and shock protection.
¢ True RMS

¢ Resistance measurement

® RS-232 - PC link interface for data acquisition
* Logic probe

e Data hold

Model 390A Circle (2) on Reply Card

Model 206
Network/PC Cable Tester

* Tests printer, monitor, modem, mouse ex-
tension, BNC coax, RJ45, 1394 & USB cables
* Detects open, short, miswire, continuity,
game and pin configuration
 LED display
® Reverse test
¢ Auto and manual modes
Circle (3) on Reply Card

New, attractive afid
compact, B&K Precision’s

family of bench instruments

allow vou to byild
Model 1651A -

Triple Output DC Power Supply your own testdabus”

* Two OVDC to 24VDC outputs S

* Fixed SV output .

* Adjustable current limiting

e Short circuit protection

¢ Connect outputs in series for higher voltage
output or in parallel for higher current output

Circle (4) on Reply Card

No Kidding.

B&K Precision’s line of Bench Test  B&K Precision offers an extensive line  For more information on how you
Equipment has a new modern look  of high performance signal generators  can change bench testing from a chore

e with all of the same great features  including function, sweep/function, into child’s play, visit our Web Site at
oA such as large, bright, easy-to-read  RF, audio, and arbitrary waveform bkprecision.com or call us toll-
; displays and simple easy-to-use generators. free at (800) 462-9832 for a
Model 4040A controls. The new power supplies new full line catalog.
. provide the versatility and reliability ~ And the versatile Bench Digital

20 MHz Sweep/Functlon Generator required for a broad spectrum of Multimeters (DMM) offer a variety of
 0.2Hz to 20MHz laboratory and service applications.  important features at attractive prices.
e AM and FM modulation il R S (RS ST R\ (1)
* Burst operation % fJ-JJ. J! f—"d S ,L J

e External frequency counter to 30MHz
e 5 digit LED display
Circle (5) on Reply Card

1031 Segovia Circle, Placentia, CA 92870
(714) 2379220 Fax: (714) 2379214

bkprecision.com

Circle (6) on Reply Card
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by Nils Conrad Persson

WHAT’S WRONG WITH THE CONSUMER ELECTRONICS SERVICE INDUSTRY?

By all indications, problems continue to exist in the consumer
electronics industry. Thousands of service centers have gone out
of business and the trend continues.

This does not seem to be the case with automotive service, and
many other kinds of service. So what's the problem? A number of
factors are involved.

For starters, many consumer electronics products are priced
so low that it is not economical to fix them. But one thing the
automotive service industry learned is that it is frequently more
cost-effective to R&R (Remove and Replace) modules than to
troubleshoot and repair them at the component level. It might be
time for consumer electronics manufacturers and servicers to
revisit the same possibility.

Of course, it's an athema for many skilled service technicians
to replace modules. They love the challenge of troubleshooting,
and want to track the problem down to a component, or compo-
nents. And, of course, many consumer electronics products are
not designed to be serviced by replacing modules. But service
centers, and the manufacturers who want to be sure they remain
in business, must take steps to keep servicing a viable and prof-
itable pursuit, and module replacement in some servicing proce-
dures may help.

Don’t Subsidize Others’ Mistakes

A related problem is that manufacturers have let themselves be
victimized by mass merchandisers. Because of cut pricing to
retailers, there isn’t enough money in the pot to pay servicers rea-
sonable warranty rates. The result is a system in which manufac-
turers, in essence, ask servicers to subsidize the cost of service.

I will stop here and say that this is not the case with all manu-
facturers. Some manufacturers are well-known for providing fair
warranty rates. But many pay as little as they can get away with.

Another problem: in some cases, mass merchandisers buy
products with no manufacturer’s warranty at a discount. The
mass merchandiser then applies its own warranty to the product.
The problem for independent service centers here is that they
have no chance to service that product while it is under warranty.
And because the purchaser will probably purchase an extended
warranty from the same retailer, it’s likely that independent ser-
vice will never get an opportunity to service that product at full
rates.

Which brings us to the whole business of extended warranties.
There’s little enough money to be made in consumer electronics
service in the first place, but large financial organizations want
as big a piece of that little pie as they can get, so they underwrite
extended warranties, or, if you prefer, service contracts. Then
when the manufacturer’s warranty runs out, and the independent
service center has an opportunity to service the product, he is
asked to service it at warranty rates, often below his cost of doing
business. (Some extended warranty companies provide a reason-
able rate, but many do not).

And of course when a self-servicing company, or an extended
warranty company, goes belly up, the consumer has to pay for ser-
vice he thinks he already paid for once, and the entire service
business gets a black eye. More than one servicer has been left
holding a bag full of unpaid claims when one of these third-party
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warranty companies folded.

There are several things a service center can do to improve the
situation. A good place to start is in negotiating reasonable war-
ranty rates with manufacturers.

Know Your Costs

The best way to negotiate reasonable warranty rates is to know
what every hour of labor costs. This issue includes an article on
that very subject. Read it; calculate your cost of doing business,
and be informed when you go into negotiations with the manu-
facturer.

What else can you do to be paid in accordance with your efforts?
A number of service managers are offering different levels of ser-
vice; not unlike the different levels of service offered by airlines:
first class, coach and standby. Mike Webber, President of NESDA
has picked up the idea and has been recommending that all ser-
vicers give it a try.

Does it work? Here's what Randy Whitehead, a service center
owner in Utah, and past president of NESDA, says in the Kansas
Electronics Association newsletter. “Today a manufacturer called
and asked if I would consider doing work for them. It was a sim-
ple chassis swap that required no alignments at all, and they
would send the chassis in advance.

“I asked them how much they were willing to pay. They offered
$125.00 for that straightforward chassis swap. I then asked what
level of service they wanted. “You can have first class, economy, or
standby service. First class is within 24 hours, economy is within
72 hours, and a standby repair will be performed within a week,
whenever we are close to the customer.” He then asked, “What are
the rates for each class of service?” “$225 for first class, $165 for
economy, and $125 for standby.”

“After consulting internally, the manufacturer came back on
the line. “We want the economy class for our customers. When
you get the contracts, just mark out the pre-printed amount and
write in the $165. That will be fine.”

“I have never had such an easy time negotiating.”

Many service centers are reluctant to antagonize a manufac-
turer fearing, they'll go to the guy down the street. It might be
wise to let them do just that. Then when the guy down the street
closes his doors you can negotiate reasonable rates.

One more thought. While you're calculating your cost of doing
business, do a few calculations on individual manufacturers vol-
ume and rates work. Don’t forget to add in the cost of the time it
takes to get paid for your work by these manufacturers or a war-
ranty firms. Armed with this information, you might even post a
sign letting your customers know which manufacturers products
you service promptly, and which will be serviced when you get
around to it and why.

We may make the consumer aware that the cheapest buy at
the discounter will not get the same service as purchasing a first
class brand from a first class retailer, ie: if you get on board in
steerage, you travel and land in steerage. There are no free

upgrades.
w GWMJV\
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ATSC RF Task Force Completes Work and Publishes Report

The Advanced Television Systems
Committee (ATSC) Task Force on RF
System Performance has completed its work.
The Task Force was formed in March 2000
to examine technical issues related to DTV
RF system performance and to make appro-
priate recommendations regarding potential
ATSC technical initiatives. “The RF Task
Force performed a very valuable service, pro-
viding an open industry forum for discussion
of RF-related issues,” said Mark S. Richer,
ATSC Executive Director. “Active partici-
pation of broadcasters, consumer electronics
manufacturers, semiconductor manufactur-
ers, professional equipment manufacturers
and others made the Task Force successful.”

As a part of its activity, the Task Force
completed a comprehensive report,
“Performance Assessment of the ATSC
Transmission System, Equipment and
Future Directions”. Among other things,
the Task Force concluded that newer gen-
eration 8-VSB receivers largely meet the
goals of outdoor reception by fixed
receivers inaccordance with the FCCDTV
planning factors. Another major finding of
the Task Force is that the main limiting fac-
tor for indoor, pedestrian and mobile recep-
tion is adequate field strength at a given
location, not the modulation standard. This
report is available at www.atsc.org.

Even before its final conclusion, the work
of the Task Force led to important new work

begunlast yearin the ATSC Specialist Group
on RF Transmission (T3/S9). Earlier this
month, T3/S9 received ten responses to its
Request for Proposals (RFP) for enhance-
ments to ATSC transmission specifications.
The RFP, which was issued on January 25th,
with responses due on April 2nd, was aimed
at addressing emerging digital television
(DTV) applications. Respondents to the
RFP include the following organizations:
ADC Telecommunications, Broadcom,
Conexant Infotainment Systems, Merrill
Weiss Group, Patel-Limberg-McDonald,

NxtWave Communications, Oren
Semiconductor, Philips, Sarnoff
Corporation, and Zenith Electronics.

“We are extremely happy with the high
level of interest in this effort,” said John
Tollefson, Vice President, CTO of PBS and
Chairman of T3/S9.“The thoroughness and
quality of the responses are very encourag-
ing.” Evaluation of these proposals will be
done in accordance with the due process
procedures of the ATSC. ATSC may com-
bine various aspects of multiple responses
into a final specification.

One-Millionth DTV Product Sold

Demonstrating the strong momentum
in the transition to digital television
(DTV), the Consumer Electronizs
Association (CEA) announced the sale
of the one-millionth DTV product. The
announcement comes on the heels of
total first quarter sales of DTV products
released at NAB2001. It was reported
that sales of DTV sets and displays from
manufacturers to dealers totaled 234,558
units, or dollar sales of more than $462
million, representing a unit increase of
158 percent over last year's first quart=r
results.

In just three short years television
manufacturers have produced more than
250 models of DTV products and have
enhanced their affordability even while

improving the performance of these
products. CEA reports additional DTV
sales figures, which reflect the wide
array of products available in the retail
market.

Percent of DTV Products Sold in
Various Categories

Direct-VIiew ......c.cccoovevveieien 23%
Projection .........ccocoveiivveierenn 77%
HD Capable ........cccooeveei 86%
16X e 32%
AX3 oo, 68%
49"and Under* ..........ocoeveevenn, 38%
50" - 54" e, 27%
55" =59 e, 16%
60" and OVer .........c.ccoooeveveeenn. 20%

*Including direct-view

AOL Time Warner, Bertelsmann, EMI and RealNetworks Create New Platform for Online

Music Subscription Services

AOL Time Warner Inc., Bertelsmann
AG, EMI Group plc, and RealNetworks,
Inc. announce a venture which will create
a platform for online music subscription
services. This platform — MusicNet — will
combine an extensive collection of down-
loadable and streaming music with
advanced technology. The end result will
greatly accelerate the roll-out of online
music subscription services for con-
sumers across multiple distribution net-
works, including RealNetworks and the
America Online family of interactive
brands later this year.

Under the agreement, RealNetworks,
EMI, Bertelsmann and AOL Time Warner
will each own aminority stake in MusicNet.

The companies’ music subsidiaries - EMI
Recorded Music, BMG Entertainment, and
Warner Music Group - will each separate-
ly license their music to MusicNet on a non-
exclusive basis. RealNetworks will con-
tribute its industry-leading Internet media
delivery technology. MusicNet will oper-
ate as a standalone independent company.
MusicNet, as both a technology provider
and a music clearinghouse, will operate as
a standalone independent company and
will license its “private-label” platform to
companies seeking to sell music subscrip-
tion services under their own brands. The
company’s goal is to distribute music prof-
itably to as many outlets as possible.
MusicNet will initially license its platform
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to America Online and RealNetworks, each
of which plans to launch branded online
subscription services later this year.
MusicNet will also license its platform to
other distribution outlets, including
Napster, provided such outlets satisfy legal,
copyright and security concerns.

This marks the first time a majority of the
major record companies has licensed music
to a venture whose goal is mass subscrip-
tion distribution over the Internet.
MusicNet will offer distributors an exten-
sive collection of popular music content
over one platform, and will benefit record-
ing artists by providing new opportunities
toreach fans and other consumers with their
music in a secure and protected fashion.



N ews (continued)

CEA and NAB Announce Joint DTV Promotional Activities

The Consumer Electronics Association
(CEA) and the National Association of
Broadcasters (NAB) have announced a
joint digital television (DTV) promotion-
al program to begin this fall. The DTV
program is targeted to consumers, will
combine print/broadcast advertising, a
local-retailer tie-in and a public relations
campaign to raise the awareness of the
products and programming options for
digital television.

The announcement of the CEA/NAB
campaign was made at NAB 2001. NAB

President and CEO Edward O. Fritts said,
“DTV offers consumers better picture
quality and a plethora of new services that
will be free of charge to viewers. This
effort willeducate consumers about the
benefits of digital and high-definition tele-
vision, and serve as areminder that DTV's
time has come.”

“We already have seen enthusiasm for
this campaign from manufacturers and
retailers,” said Gary Shapiro, president
and CEO of CEA.

USB Specification Expanding,

The PC industry leaders who brought
Universal Serial Bus (USB) technology
from concept to mainstream market accep-
tance within four years are developing a
next generation USB 2.0 specification that
will extend performance by 10 to 20 times
over existing capabilities. Compaq,
Hewlett-Packard, Intel, Lucent, Microsoft,
NEC, and Philips will jointly lead this ini-
tiative, which will enable new classes of
high performance peripherals.

With the increased availability of USB-
enabled PCs and USB peripherals on the

William S. Warren
Named by Herrin

V/illiam S. Warren, CET/CSM, has
been named Sr. Manager, Field Oper-
ations by Walt Herrin, Hitachi Home
Electronics (America), Inc.

V/arren is well known throughout the
industry for his involvement in associ-
ation affairs and as owner of Warren
Electronic Service, in Knoxville, TN
for the past 28 years. He is in the
prozess of moving to San Diego to take
on his new position.

Boosting Performance 10 to 20 Times Beyond Current Capacity

market today, the need for legacy depen-
dent input/output (I/O) connectivity is
decreasing significantly. USB 2.0 will be
a significant step towards providing addi-
tional I/O bandwidth and broadening the
range of peripherals that may be attached
to the PC.

USB’s quick proliferation as the
replacement of serial and other PC ports
for I/O devices in peripherals such as dig-
ital joysticks, phones, scanners and digi-
tal cameras has accelerated the production
and availability of such devices. More than

100 were in the marketplace at the end of
1998, with hundreds more expected dur-
ing 1999.

USB 2.0 will extend the capabilities of
the interface from 12 Mbps, whichis avail-
able on USB 1.1, to between 120Mbps and
240 Mbps on USB 2.0, providing a con-
nection point for next- generation periph-
erals which complement higher perfor-
mance PCs. USB 2.0 is expected to be both
forward and backward compatible with
USB 1.1, and to result in a seamless tran-
sition process for the end user.

Philips Semiconductors Announces First IEEE 1394-1995
Compatible Audio/Video Link Layer Controller Targeting Consumer Electronics Market

Targeting the connection of consumer
and computer electronics, Philips
Semiconductors has announced the
PDI1394L11, an IEEE 1394-1995 com-
pliant audio/video link layer controller
featuring an embedded A/V layer inter-
face. IEEE 1394-1995 High Speed Serial
Bus Interface Standard provides a means
of interconnecting a variety of consumer
electronics, including digital audio
devices, digital VCRs and digital video
cameras easily to multimedia PCs and
workstations. The new controller
includes an embedded A/V layer opti-
mized for digital video per IEC 1883
specifications — a widely-agreed upon
method for transporting digital video
over 1394-1995. The A/V layer provides
a byte-wide interface designed to accom-
modate various digital video formats,
such as MPEG-2 and DVC.

Accorcing to Allen Light, Technical
Marketing Manager for Digital Interface
Products, “By optimizing our link layer
controller for peripherals, we simplify
the design of products like digital VCRs
and set-top boxes that connect with 1394-
1995. To date, similar products in the
marketplace have been designed for spe-
cific buses such as PCI, creating diffi-
culties for these peripheral manufactur-
ers. Digital video is an exciting new
application for computers and consumer
electronics, and 1394-1995 brings it all
together.”

The IEEE 1394-1995 standard pro-
vides simultaneous real time (isochro-
nous) data transfers and non-time depen-
dent (asynchronous) data transfers,
allowing devices with real-time data
requirements, such as live digital video
from a camcorder to share the same bus
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as a non-real time device such as a com-
puter disk drive.

With isochronous data transfer, unlike
the asynchronous buses common in
today's PCs, the datais delivered atacon-
stant and reliable rate — eliminating the
need for expensive memory buffers. The
PDI1394L11 is hot pluggable, allowing
aperipheral to be used in a true plug-and-
play mode. This permits devices like
camcorders and VCRs to be connected
without having to power down equip-
ment or reconfigure bus logic.
Traditionally, adding new capabilities to
PCs has been a difficult process for con-
sumers. However, with 1394-1995
enabled peripherals, it will just be a mat-
ter of plugging them in. The IEEE 1394-
1995 architecture is designed to be
scaleable, allowing faster peripherals in
the future.

Electronic Servicing & Technology 5
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CEA Files Opposition to Mandatory DTV Receiver Standards

In a brief filed with the Federal
Communications Commission (FCC), the
Consumer Electronics Association (CEA)
stated its vehement opposition to a petition
requesting that the FCC reconsider its rul-
ing pertaining to performance standards for
digital television (DTV) receivers. “CEA
and its members strongly oppose broad-
casters’ continued calls for government-
imposed performance standards for digital
television receivers,” the brief states. “As
the Commission recognizes, ‘DTV receiv-
er manufacturers, driven by market forces,
are continuing to make
improvements in their products, particular-
ly in the area of indoor reception and mul-
tipath signal handling capabilities.” The
Commission correctly concluded that gov-

significant

ernment mandated performance standards
would impede innovation and lead to low-
est common denominator solutions.” The
brief was filed in response to a petition by
a group of broadcasting organizations, who
have asked the FCC to reconsider its ruling
in the DTV Biennial Review Order, which
declined to adopt mandatory performance
standards for DTV receivers.

CEA's arguments focus on two distinct
points: (1) that the FCC lacks the requisite
statutory authority to impose such standards
upon manufacturers, and (2) that mandato-
ry receiver standards are a poor policy deci-
sion, due to the thriving consumer market-
place for DTV products. With regard to the
FCC'’s authority in the matter, CEA argues
that “While drafting the All-Channel

Sams Announces Big Screen & Projection Set Coverage

Indianapolis, IN. Sams Technical
Publishing has announced the release of
coverage on Big Screen and Projection
Sets, called PHOTOFACT® GOLD.

PHOTOFACT® GOLD addresses the
need for service literature covering Big
Screen and Projection sets. Sams’ cus-
tomers have indicated a definite need for
service literature for this growing prod-
uct segment.

The 1st PHOTOFACT® GOLD will
be included in the June 2001 POM and
is also available from participating

Sams Distributors beginning in June
2001 and covers GE model
46GW948YX3. The 2nd PHOTO-
FACT® GOLD will be available in
August 2001 and each month thereafter.

Sams Technical Publishing is seeking
input from the service community to
help determine which Big Screen and
Projection Sets to cover. Make and
model numbers should be forwarded to
samstech@samswebsite.com to be con-
sidered for future PHOTOFACT®
GOLD sets.

PTS Electronics Corporation Expands HDTV Capabilities

Bloomington, Ind. - PTS Electronics
Corporation, has expanded its servicing
capabilities to include HDTV boards for
models of Zenith, RCA and Hitachi prod-
uct lines.

“We will be continuing our investment
in the expansion of HDTV service to
include other major brands,” said David
Melwid, Sales and Marketing Director for
PTS Electronics. “More capabilities will
be added as the demand for HDTV ser-
vice increases,” he said.

Melwid added that PTS is positioning
itself to handle all types of future electronic
products, even beyond HDTV. “We have a
large staff dedicated to providing service
to assist manufacturers and servicenters

with the potential challenges of servicing
new products. We can provide service data
that will enable manufacturers to improve
the reliability of their products.”

PTS contracts with manufacturers and
works with authorized warranty servi-
centers to handle the repair and rebuild-
ing of television tuners and mainboards
for most major product lines. PTS also
keeps an inventory of products that can be
shipped the same day from their ware-
house. Melwid added, “PTS has the
unique ability to ship product in the same
manner a distributor would, and we can
also provide service on a board if we don't
currently have one in stock. This would
be a repair and return type situation.”
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Receiver Act, the 87th Congress explicitly
considered and rejected the possibility of
granting the Commission the general author-
ity to set receiver performance standards. As
discussed in previous pleadings submitted
before the Commission, the legislative his-
tory of the statute clearly bears out this fact.”

In terms of the policy implications, CEA
cites previous decisions by the FCC to rely
on market forces to govern DTV receiver
design, “Throughout its DTV proceedings,
the Commission has recognized the inher-
ent difficulties of predicting consumer
demand... The Commission was properly
reticent about predicting market demand.
Equipment manufacturers, motivated by
market demands, are in the best position to
respond quickly to marketplace changes.”

PTS Electronics Corporation
Signs Exclusive Agreement
With EchoStar/HTS

Bloomington, Ind. - PTS Electronics
Corporation has signed an exclusive
agreement with EchoStar Technologies
Corporation to provide repair, parts and
accessories for its C-Band products.

Under this agreement, PTS will also
provide technical assistance to
EchoStar/HTS customers with questions
on repair or set-up. Currently, all
EchoStar parts orders, service and
inquiries are being handled through the
Arvada, Colo. facility of PTS.

EchoStar Technologies Corporation is
one of the world’s largest home satellite
manufacturers. EchoStar Technologies
Corporation, formerly Houston Tracker
Systems, is a division of EchoStar
Communications Company (NAS-
DAQ:DISH, DISHP). Other subsidiaries
of EchoStar Communications Company
include Dish Network( and EchoStar
Satellite Service.

PTS Electronics is one of the largest
independent electronic service compa-
nies in the nation. Established in 1967,
PTS currently employs more than 600
technical and support staff. The firm’s
corporate headquarters are located in
Bloomington, Ind., with additional facil-
ities in Arvada, Colo. and Tustin, Calif.



Now component buyers
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...and convenient
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NTE Electronics, Inc., has officially announced the completion of its acquisition of ECG.
For over 20 years. NTE has been dedicated to providing you with the highest quality
electronic components. And now, with this acquisition, NTE has greatly increased

its capabilities to offer replacement components for the commercial, industrial
OEM/MRO, computer, entertainment and communication industries.

e Semiconductors @ Relays e Hock-Up Wire e Resistors/Capacitors e Solder Wick
» ECG Chemicals ® ECG Surge Suppressors e ECG Test Equipment e ECG Solder Irons

More products, fast delivery and a comprehensive Web site for quick and easy cross-referencing.

www.nteinc.com  call us at 1-800-631-1250 or 973-748-5089.
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The Cost of

Service Today

“How much should I charge a customer
for servicing a TV? Or a VCR? Or any
other product?” That's a question we hear
from readers from time to time. The
answer is both very simple, and quite
complicated. You charge the customer the
amount that it costs you to fix that prod-
uct, plus a reasonable amount for profit.
That’s pretty much the same way that
retailers of any product determine the sale
price. That's the simple part.

The hard part of the answer to that ques-
tion is to determine what your cost is. Very
simply, and we'll get to the details in a
moment, you add up everything that it's
costing your company to be in business,
add a factor for a reasonable amount of
profit, determine the actual productive
hours worked by all of your technicians,
divide the cost by the number of hours and
that’s what you need to charge per hour
for labor. The cost of parts, service cen-
ter materials, etc, has to be added to that.

Making Those Calculations

NESDA, the National Electronic
Service Dealers Association, has done a
great deal of study into the accounting nec-
essary to determine what it costs a service
center to stay in business. If you're not
using some kind of proper method, such as
theirs, to calculate your cost of doing busi-
ness, determining what you should charge
for service is just shooting in the dark.

NESDA was kind enough to allow us to
present their form to help readers determine
their costs of doing business. What follows
is the essence of that form, the NESDA-
Approved Industry-Standard Electronics
Service Center Costs-of-Doing-Business
and Hourly Labor Rate Determinations.

All independent service centers need to
know their hourly labor rate based upon
their actual, known costs of doing business
applied to their required profit percentage.
To aid the dealer in determining these fig-
ures, NESDA has provided the instructions
and work sheet shown on the facing page.

Calculating the Cost of House Calls

Determining the cost of making a house
call has its own set of calculations. The
following calculations, based on infor-

mation provided by a service center
should be considered as illustrative only.
Many actual factors are not considered.
However, even if you perform a calcula-
tion such as this without all the informa-
tion you need, at least you'll have some
idea of what your costs are. That's better
than nothing. And it might open your eyes
wide in terms of what a vehicle and drive
can be costing your business.

Lets pick a number for the cost of the
vehicle when brand-new. Say $25,000.
Let's say that it will be possible to use the
vehicle heavily for three years. That
comes to roughly $8,000 per year. Now
add approximately an equal amount for
fuel, lube, tires, maintenance, insurance,
taxes, and miscellaneous.

This brings the cost of the vehicle to
$16,000 per year. Add in the salary of the
technician who is running around in it; say
$24,000, to make a total of $40,000. If you
use the vehicle for 250 days out of the
year, that makes the cost of that vehicle
and driver $160 per day.

As a rough rule of thumb, the revenues
from your business involving that vehicle
and driver will have to be approximately
four times that amount to break even: $640.
It would not be unusual for the vehicle to
travel 100 miles in aday plus whatever time
the technician spends in the home. Again
making a very rough approximation, the
outside technician with this vehicle could
make, say, eight (or more realistically, six)
calls, he would have to make an average of
$80 ($110) on each call (labor only).

Furthermore 100 miles traveled for
eightcalls translates to 12.5 miles per call.
If your particular situation is different.
your vehicle could have to travel fewer,
or more miles per call, on the average.
Your own experience will allow you to
calculate an approximate cost per mile to
drive the vehicle. In this case, if we have
described an average day above, it would
be $160/100, or $1.60 per mile.

Here’s asimple example. If the driver has
to drive 20 miles to a home, at 40mph, that
would cost the company 20mi X $1.60/mi,
or $32, plus the driver’s pay, say $24 for
1/2 hour, for a total of $56.00. Just to get to
the home. If the service can’t be performed
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in the home, it will cost as much to deliver
the product back to the home once it's been
serviced. If the size and weight of the prod-
uct were such that two men were required
on this call, that would add considerably to
the cost. Add in some more for “protection”
for those inevitable callbacks

We’ve heard of one service manager
who is now charging a nominal amount of
$200.00 for a service call on a wide screen
set. He adjusts it downward according to
the difficulties encountered. Extreme
downward pricing consists of the cus-
tomer having the set sitting in the drive-
way to be lifted into the vehicle and receiv-
ing it same way to about $76.00 each way.

As we said at the outset, the calculations
performed here are extremely rough. We
present them merely to help readers see
the high cost of maintaining a vehicle and
driver. Moreover, we based this calcula-
tion on the purchase of a vehicle. It might
be a better idea for a business to lease a
vehicle. One, it allows the business to keep
the capital that would otherwise be tied up
in a vehicle for better purposes. Two, it
simplifies the calculations for determin-
ing the monthly cost of the vehicle. Three,
it might present certain tax advantages.

Get Help?

This article provides service managers
with some useful information to help
them determine their cost of doing busi-
ness, so they can have a realistic number
on which to base their service pricing.
However, keeping the books and doing
the accounting are complex processes;.
especially in light of the city, state and
federal tax requirements, and all kinds of
other laws, regulations, etc. that impinge
on a small business today.

Even for a small, one-person service
center, there should be professional help
in handling the money. If you can’t afford
someone full time, find someone who will
keep your books, and someone who will
do your accounting on a part time basis.
It will free you up to concentrate on the
business, will probably result in a more
sound financial basis for the company,
and let you sleep better at night, especially
come April each year, H



INSTRUCTION SHEET FOR HOURLY LABOR-RATE CALCULATIONS

To Calculate the Hourly Labor Charge

First, determine your expenses:

(1A) List the total amount of all productive or saleable
salaries (technicians’ wages and contract labor [payments for
technical services not on your payroll]);

(1B) List non-saleable salaries, such as office personnel,
delivery people, trainees, non-technical managers, officers, etc.;

(1C) Add all other expenses, such as rent and/or mortgage
payments; depreciation; interest on borrowed capital; vehicle
purchases and maintenance; gasoline and motor oil; telephone
and facsimile charges; heating oil, gas and/or electric services;
business licenses, taxes, and insurance; staff and employee
insurance and pension plans; advertising and promotion; office
supplies; tools and test equipment purchases and maintenance;
service aids and chemicals; technical manuals; technical and
management schools; books, study tapes and trade publica-
tions; trade association dues; convention registration fees,
travel and lodging; civic clubs and community participation
and/or donations; delivery costs; postage and freight charges;
credit losses; etc. (But do not include the cost of saleable parts,
products or other items for re-sale; these are not applicable to
this formula. Also, if you are in product sales, deduct any por-
tion of total business expenses allocated to sales, including
rent, advertising, utilities, vehicles, etc.)

(1D) Enter the amount of profit you require as an
owner/investor. Include reasonable but appropriate high-risk-
capital return on moneys invested by yourself and others, and
anticipating growth needs for updated equipment, etc. (A nor-
mal and acceptable figure might be from 18-20%. Example: If
you have $200,000 invested in your business and desire a 20%
return, you would enter $40,000 here.)

(1T) Then, combine the above figures to arrive at your total
business overhead costs. Secondly, divide this down to techni-
cal labor sold for each hour per technician: At this point, if you
know the total number of billable technician hours worked,
counting all full-time and part-time technicians, for the time
period, divide the preceding figure by that hourly figure and
enter it directly and skip the following steps (2)-(6), proceed-
ing directly to item (7). If not, continue with the following steps.

(2) Divide the total overhead costs by the total number of
working days in the time period considered (i.e, a 5S-day work
week for 6 months/26 weeks) equals 130 working days.
(Include only days where your technicians actually worked.)

(3) The resulting figure is your total daily cost of doing busi-
ness.

(4) Divide your daily cost of doing business by the total num-
ber of hours your technicians work per day. (If you are open
for technical services eight hours per day, divide by 8.)

(5) The resulting figure is your total hourly cost of doing
business (CDB).

(6) Then, divide the business' hourly cost of doing business by
the number of technicians available. (If you have a full-time tech-

nician working an 8-hour day and another working an average of
5-1/2 hours per day, divide by 1.6875. If the owner averages 2-
hours per day on the bench, add another .25 to the divisor.)

(7) The resulting figure is your basic hourly, per-technician CDB.

(8) Divide by your efficiency factor. Figure the amount of
technician time lost on non-billable paperwork, parts procure-
ment, training, recalls, paid holidays, paid vacations, coffee
breaks, sick days, etc. The best way to arrive at this is to mul-
tiply the number of total technician hours worked during a time
period by your current hourly wage; then divide that by the
amount of money you actually billed as labor during the same
period. Example: 2080 hours at $70-hr. equals $145,600 poten-
tial, divided into $102,000 actually billed, equals a 70% effi-
ciency factor. (In the absence of exact figures, you might assume
an acceptable industry average of approximately 75%. In that
case, divide the previous figure by .75.)

(9) The resulting figure is your adjusted hourly per-techni-
cian CDB.

(10) Every business is entitled to make a reasonable profit
on sales. This is an incentive to own your own business and to
grow. A normal and acceptable figure might be from 4% to
7%. Enter % of before-tax operating profit needed per hour.
(This should be after your salary, listed in 1B, and after the
return on your investment, listed in 1D.) (11) Add the profit
percentage (10) to your adjusted hourly CDB (9).

The result is your total billable hourly labor rate based upon
your actual costs of doing business.

Work Area Work Sheet
Information for period of:
to
1A: Total technical salaries +$
1B: Other non-sales salaries +$

1C: All other service-related expenses + $
1D: Required business profit +$
IT: Total business overhead =$

2: # of workdays in period ?

3: Daily CDB (cost of doing business) = $

4: # of work hrs. in a day

5: Hourly CDB =%

6: Avg. # techs per period

7: Basic per-tech hrly. CDB =%

8: Efficiency factor %o

9: Adj. Hourly CDB/tech =% 1x
10: % of op. profit needed X %o
11: Add lines 9 and 10

Equals Hourly Billable
Labor Rate Per Tech =$ 1x

NESDA: National Electronics Service Dealers Association;
2708 W. Berry St., Ft. Worth TX 76109-2397
(817) 621-9061, Fax (817) 921-3741, www.nesda.com
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Audio/Sound = RS
Installation and Maintenance

By Bob Rose

hings used to be relatively straight-
I forward in the living or family
room when it came to entertain-
ment. There was a monochrome TV set;
probably around 13 inches, a radio, and a
record player. And they were all con-
nected together in one unit. Over the years
this situation has evolved. TVs began to
offer color, then the available sizes grew,
manufacturers began to offer rear projec-
tion sets, LCD screens, plasma screens.
Over the same period, audio became
stereo, then quadraphonic, then back to
stereo. Nowadays the audio broadcast
with NTSC TV has improved, HDTV and
media such as DVDs offer 5.1 channel
surround sound, DVD players have a
number of possible output formats,
including fiberoptic. Various audio sys-
tems offer “digital to the speaker,” mean-
ing that the conversion from digital to
analog, and amplification of the signal is
done at the speaker. Looming just over the
horizon is 1394, also known as firewire.
Adding a further complicating factor is
the move to create home networks, which,
in addition to connecting many comput-
ers in the home together, and allow appli-
ances to talk to each other, also allow
audio and video to be distributed through-
out the home with amazing ease.
Another factor that affects home audio
systems is the subjectivity of the listening
experience. What constitutes “‘good” sound?
Forthe purist, good sound from an audio sys-
tem is that sound that faithfully reproduces
the original. For a teenager, good sound
might be the most bass possible at the loud-
est volumes possible. For a home-theater
viewer, good sound makes the house vibrate
when the jets take off from the deck of the
carrierin““Top Gun.” Good sound is not what
the technician deems that it is, but what the
owner of the system perceives it to be.

Matched Components

One of the most obvious and most
important considerations in audio systems
is that components need to be matched in
terms of power. The amplifier should have
adequate power to power the speakers. If
the amplifier is underpowered, there will
be a tendency for listeners to operate the
unit at close to its maximum output capac-

ity. That causes clipping.
Clipping, in turn, creates har-
monics of the audio signal that
can damage the speakers.

On the other hand, the speak-

ersshould have adequate power |
handling capacity to be able to
handle the power from the
amplifier. If the speakers are not
adequate to handle that power, |
and the listener cranks the

power level too high, the speak-
ers will fail.

Author Steve Lindemann
did a great job of detailing
many of the factors that a tech-
nician should be aware of when tackling
an audio system in the article “Servicing
Audio Equipment,” in the November
2000 issue of this magazine, so we won't
go into any of that here. More to the point,
we will be taking a look at some of the fac-
tors that affect today's cutting edge audio
systems, and tomorrow's audio systems.

Surround Sound

Not every home of today has an audio
system thatis wired for surround sound (5.1
channel audio: see Figure 1), but the trend
is definitely in that direction. Read the fly-
ers from any of the discount electronics
stores on any given Sunday and you'll see
surround sound systems for a few hundred
dollars. And they’re moving briskly.

Moreover, today’s movies offer surround
sound, and when they're recorded on DVD,
the disk usually provides the consumer with
the same type of sound that was available
in the movie original; provided that the
audio system in the home is capable of
decoding and playing it back. Perhaps even
more important, HDTV has the capability
of providing CD quality surround sound,
and large numbers of consumers want to be
able to hear that kind of sound.

More Options

There are so many options that a tech-
nician who answered a call to a home
equipped with all of the types of equipment
could find himself bewildered. For exam-
ple, let’s say that there’s some music play-
ing. It could be coming from a CD, or the
radio, or it could be coming from an inter-
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Figure 1. The 5.1 channel audio system consists of six chan-
nels: left front, center, right front, left surround, right surround,
and the low frequency effects (LFE, or .1) channel.

net radio station, or it might be music such
as a..wav file or an MP3 that originated on
the web, but was since downloaded and
recorded on a CD-ROM rewritable disk.
And, of course, it could be playing from
speakers that are located in the room
where the music is originating from, or it
could be playing from speakers located
anywhere else in the house. And depend-
ing on precisely where the speakers are
placed, the sound could be reaching those
speakers via wires, or fiberoptic, or
infrared, or alow-power radio connection.

Home Wiring for the Turn of the
Century and Beyond

Consumers these days have homes full
of electronics products: TVs, stereos, home
theater systems, CD players, DVD players,
VCRs, personal computers (frequently
more than one) and more. Frequently an
occupant of the home would like to control
and/or enjoy those devices from and in
more than one place in the house.

In many cases, it wouldn’t be especially
difficult for that type of connection to be
made, but it would require making a few
holes, pulling some wire, installing some
connectors, receptacles, etc. Thatadds tothe
mess factor, and increases costs. Because of
this factor that mitigates against network-
ing electronics products in the home, a
group of companies and organizations has
begun a consumer educational campaign.
The campaign, called “Wiring America's
Homes™ is led by members of the Home
Automation Association. It was created
through the joint efforts of industry leaders
dedicated to educating consumers, builders




and remodelers about the need for and
potential of structured wiring in the home.

This is information that will certainly
affect consumer electronics service techni-
cians troubleshooting in homes at some time
in the future, so this seemed an opportune
time to bring this information to their atten-
tion. There is also the distinct possibility that
consumer electronics service centers might
be called on to be consultants in the effort of
installing structured wiring. The more infor-
mation they have at their disposal about this
subject, the better. What follows was gath-
ered at the organization's website.

Calling for a Major Shift

The consortium is calling for a major
shift in the way homes are built today, as
home wiring hasn 't significantly changed
in more than 50 years. The same wire
installed to support one television and
telephone in years past is expected today
to support extensive entertainment sys-
tems, home offices and security networks.

Goals
Wiring Americas’ Homes wants builders,
remodelers and their customers to appreci-
ate the value of a “connected home” and

CABA

CommScope

Copper Development Association
E.H. Publishing

Home Automation Association
IBM

Intel Corporation

Lucent Technologies

Wiring America’s Homes Participating Organizations

MJM Advertising

OnQ Technologies Inc.

Panja

Parks Associates

Residential Cabling Systems
SMART HOUSE, Inc.
SUPERIOR ESSEX Group, Inc.
Telect

understand that the installation of an
advanced wiring system can enable families
to fully enjoy the lifestyle benefits of emerg-
ing technologies in the home. The organi-
zation has established recommended,
upgrade and minimum residential wiring
solutions necessary to experience a ‘“‘con-
nected home” lifestyle. Wiring Americas’
Homes is supported by more than 15 tech-
nology companies and organizations.
Wiring Americas’ Homes is dedicated
to educating consumers, builders and
remodelers to the importance of incorpo-
rating a strong wiring infrastructure in the
home. The organization is promoting the
slogan “Get Connected for Living” to help
communicate the importance and value of
a‘“‘connected home.” Additionally, Wiring
Americas’ Homes is operating a toll-free
number so consumers can have access to
more information (1-888-NEW-WIRE).

Wiring Americas’ Homes Web Site
Wiring Americas’ Homes, a consumer
educational campaign led by members of
the Home Automation Association, has
introduced a comprehensive online
resource to help consumers understand how
to get he most out of their technologies by
creating a “‘connected home” environment.
The new Web site, connectedhome.org,
simplifies the “connected home” concept
and provides consumers with the informa-
tion they need to talk to their builders/
remodelers about structured wiring.
Consumers can get answers to their ques-
tions about structured wiring and the *“con-
nected home,” find out more about the orga-
nization’s established wiring standards, and
browse through the high-tech applications
made available through advanced wiring.
A “connected home” is one that is joined
from room to room and to the world outside

Sencore has launched a four-day hands-
on training seminar entitled “Maximizing
Home Theater Performance.” Sencore has
teamed with The Imaging Science Foundation
(ISF) and the Home Acoustics Alliance (HAA)
to help you learn from industry professionals
what it takes to sell, install, and calibrate
world-class Audio and Video Systems.

Millions of households invest in home theater
systems every year, each expecting to experi-
ence cinema-like sound and picture quality in the
comfort of their home. Providing a quality instal-
lation that virtually transports home theater view-
ers into the middle of a movie, TV show, sport-
ing event, or concert requires far more than
simply making the correct connections between
components.

“Maximizing Home Theater Performance”
enables you to provide the best possible instal-
lation for your customer! This seminar is divided
into two parts:

Part 1: Producing Picture-Perfect Video ISF
Certification Seminar ~ Calibrating and aligning
video displays for optimum viewing.

Part 2: System Setup For Superb Sound -

Making the audio components and listeningroom
perform together.

Course Description: In this seminar you will
learn what makes a good home theater, includ-
ing pitfalls to avoid, check lists to follow, and
ways to build your installation business. You'll
learn how the entire room ambiance including
the video image, sound quality and room
acoustics are as much a part of a home the-
ater environment as are the electronic com-
ponents themselves. Plus, you'll receive
extensive hands on training on how to effi-
ciently use the right tools, and make mea-
surements that eliminate guesswork and sub-
jective decisions.

Who Should Attend: Home Theater Installers
/ AV Contractors / Field Service Managers /
Video Technicians / Audio Technicians /
Educators / A/V Dealers /A/V Distributors

Producing Picture-Perfect Video Objectives:
How to a sell quality installation / Understand dis-
play types, formats & signals/Understand basics
of picture reproduction / Understand luminance,
color & saturation/ Intensive hands-on video dis-
play setups / Obtain ISF Certification

Sencore Launches 4-Day Home Theater Installation and Calibration Training Seminar

System Setup for Superb Sound Objectives:
Understand basics of home theater audio /
Understand home audio signal formats /
Understand how rooms and speakers interact /
Correct & efficient audio analysis equipment use
/ Analyze room RTA & ETG data / How to iden-
tify and control room modes / Selection and
placementofroomtreatments/Extensive hands-
on measurements / Extensive Hands-on system
and room calibration / Obtain HAA Certification

Cecurse Materials: ISF Certification / HAA
Certification / Sencore “Home Theater Tool
Suite” Certification / Workbooks (audio and
videg) / Color chromaticity chart / Equipment for
hands-on labs/Color Theory & Analysis Training
CD / 10+ hours of hands-on experience / Free
registration to Sencore’s on-line Color Calibration
Library / Home Theater Installation Checklist

Scheduled Locations: Seattle, Indianapolis,
Toronto, Atlanta, Lansing, Dallas, Los Angeles,
Chicago, New York, Tempe, Puerto Rico.

Call Sencore @ 1-800-736-2673 or email
sales@sencore.com to reserve a seat. Visit
www.sencore.com for up-to-date course infor-
mation including dates.
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Audio/Sound Installation and Maintenance (continved)

FEATURES DESCRIPTION
Distribution The distribution box is a stand-alone piece of equipment
Box that contains distribution devices for voice, data and video.
It must be located in the home in a place that is readily
accessible to cabling maintenance.
Recommended Recommended wiring consists of:
Wiring +two CAT 5 cables (CAT 5e preferred)
« two RG-6 quad shielded coax cables
» one dual CAT 5/dual coax outlet to key rooms in the
house, including: home office/den/study, kitchen, family
room/great room, each bedroom, multimedia room, mas-
ter bathroom, utility room, dining room.
Star All cables are strung in a star formation which allows all
Topography wires to have a direct link from the distribution box to the
outlet.
Universal Designed to support a full range of communication tech-
Service nologies with a variety of flexible configurations, including
Outlets voice, data and video.

BENEFITS

The distribution center allows the wiring system to be cus-
tomized and evolved as new technologies are developed. It
provides universal access to various networking elements
within the home as well as connectivity to service providers.

Recommended wiring provides for basic and advanced
services, including multimedia and interactive communica-
tions services. This grade supports both current and devel-
oping techologies including multiple communication tech-
nology in the home office (multiple computers, fax
machines, phone lines, etc.) and extensive home theatre
capabilities (DVD, etc).

The efficient star topography allows system changes to be
made without the hassle of having to pull new wires. In addi-
tion, services are not disrupted or impaired by other online
connected devices.

Universal outlets allow the homeowner to determine which
technologies will be used in each specific room in the home.
Even after the wiring system installation is complete, outlets
can be changed to meet the changing needs of the home-
owner.

Figure 2. The Home Automation Association calls this the minimum solution for wiring modern homes so that computers, appliances, entertain-
ment devices and security systems will be able to be networked throughout the home.
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Greencastle IN, 46136
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by anetwork, integrating communications, entertainment and secu-
rity systems together for more convenient control of the home envi-
ronment. “Connected homes™ are built for today with an eye toward
tomorrow, enabling homeowners to maximize the capabilities of
current home products and systems, while preparing to support
future technological developments.

Wiring Americas’ Homes was created through the joint efforts
of a number of organizations, dedicated to educating consumers
and builders about the need for and potential benefits of structured
wiring in the home. The organization has established recom-
mended, upgrade and minimum residential wiring solutions nec-
essary to experience a “connected home” lifestyle.

For more information or to request an informational brochure,
call 888-NEW-WIRE.

A Call to Action

The organization issued the following press release in September.

The world's leading technology companies are calling for a
change in how new homes are being built in order to ensure the
nation’s new homes are wired to keep pace with the ever-chang-
ing technology revolution.

These companies, including Intel Corporation, IBM and Lucent
Technologies, are part of Wiring Americas' Homes, a consumer
educational campaign of the Home Automation Association spon-
sored by 15 leading technology companies. Wiring Americas’
Homes has developed basic wiring standards to give both builders
and consumers a checklist to determine if their new home is being
built to accommodate the latest in communications, entertainment
and security technologies.

“We are asking home builders tohelp ensure thattoday's new homes
will not be technologically obsolete at move in, effectively prevent-
ing families from realizing the potential value of today’s *“‘connected



home,” said William Lane, chairman of
Wiring Americas’ Homes. *“The wiring solu-
tions we have developed give consumers a
gauge for determining if their new home is
going to support their communication and
entertainment needs in the future, while also
providing the builder with clear direction on
what a connected home should include.”

The Connected Home

Wiring Americas’ Homes sees the home
environment rapidly changing as people
continue to incorporate evolving technolo-
gies into their lives. Whether professionals
are connecting from home to their corporate
server or children are connecting to their
classrooms, the Internet is creating a gate-
way that opens a new world of opportunity
in the home. “As multiple-PC households
grow and as Internet service and content
providers continue to expand offerings in
home office, education, commerce and
entertainment, the need for a networked
home will rapidly become very important to
consumers,” said David Nash, marketing
director for Intel Architecture Lab’s
Connected Home Initiative. “Our research
has shown that delivering the Internet any-
where in the home that the family works and
plays will remove the final barriers to enjoy-
ing all its benefits.” But home computing
with Internet capabilities is just one aspect
of a “‘connected home.”” Networking home
systems gives consumers the ability to inte-
grate two or more of the many technologies
found in a home, including communica-
tions, computers, audio/visual, entertain-
ment, security, lighting controls, utilities and
environmental controls. That integration, or
networking of home systems and appli-
ances, is what gives homeowners maximum
control and flexibility to use technology in
ways that offer the greatest impact on their
personal needs. Affordable structured
wiring systems have been on the market for
several years and are readily available and
supported by well-trained installer networks
in virtually all U.S. markets. And, they are
rapidly growing in popularity, with industry
experts projecting that 45 percent of all sin-
gle-family homes builtin the U.S. will incor-
porate whole-house structured wiring by
2004 (Parks Associates research). However,
Wiring Americas' Homes believes in most
cases new homes built today are not
equipped with the necessary wiring infra-
structure to support a “connected home.”

And, builders are not aggressively embrac-
ing established construction practices that
would allow consumers to enjoy the full
value of today's home technologies. *“The
standard new home today features a wiring
package designed 50 years ago, yet it serves
afamily that is growing more reliant on tech-
nology every day,” said Mark Schmidt,
director of marketing and business develop-

ment for IBM Home Networking. “How do
you tell someone who just purchased a new
home that it's not built to accommodate off-
the-shelf home entertainment systems, or
that their children will have limited access
to the wide range of educational opportuni-
ties available on the Internet?” “Structured
wiring is one of the fastest growing con-
struction products in the country, and we are

Stocking the Largest Inventory of O.E.M. Parts,
Accessories, and Service Literature in the Country!

andrews
electronics

SOM
TOSHIBA
TEGHIMICS
DANASOMIC
QUASAR

*Premier Distributor

RCAGE PROSCAN

J/C
AA
orlARP
Z=)ITr
rlITACrIl

> Over a 90% Fill Rate

= FREE or Discounted
Freight Program

w» Factory Authorized

w» Fast, Efficient Research

Over 1/4 MILLION Different Parts in Stock

Shipped the Same Day*!

*We routinely ship over 90% of all orders the same day.

Phone (800) 289-0300 Fax (800) 289-0301
25158 Avenue Stanford, Santa Clarita, CA 91355
orders@andrewselectronics.com

w» No Minimum Orders

w> Backorder Reports with
ETA’s Mailed Biweekly

w» No Handling Charges

Circle (11) on Reply Card

May/June 2001

Electronic Servicing & Technology 13



Audio/Sound Installation and Maintenance (continved)

FEATURES DESCRIPTION

Distribution

accessible to cabling maintenance.

The distribution box is a stand-alone piece of equipment
Box that contains distribution devices for voice, data and video.
It must be located in the home in a place that is readily

BENEFITS

The distribution center allows the wiring system to be cus-
tomized and evolved as new technologies are developed. It
provides universal access to various networking elements
within the home as well as connectivity to service providers.

Minimum wiring provides the basic minimum structured
wiring required for telephone, satellite, CATV and data ser-
vices. This allows a homeowner to reap basic benefits such
as multiple phone and modem lines and satellite television.
Minimum wiring, while technically compatible with current
cable mod=m or DSL broadband services, limits access to

Minimum Minimum wiring consists of:
Wiring + one four-pair UTP CAT 5 cable
- one RG-6 coaxial cable to key rooms in the house, includ-
ing: home office/den/ study, kitchen, family room/ great
room, each bedroom.
Star All cables are strung in a star formation which allows all
Topography wires to have a direct link from the distribution box to the
outlet.
Universal Designed to support a full range of communication tech-
Service nologies with a variety of flexible configurations, including
Outlets voice, data and video.

many serv ces derived from the broadband pipe.

The efficient star topography allows system changes to be
made without the hassle of having to pull new wires. In

addition, services are not disrupted or impaired by other
online connected devices.

Universal cutlets allow the homeowner to determine which
technologies will be used in each specific room in the

home. Even after the wiring system installation is complete,
outlets can be changed to meet the changing needs of the

homeowne-.

Figure 3. The Home Automation Association calls this recommended solution for wiring modern homes so that computers, appliances, enter-
tainment devices and security systems will be able to be networked throughout the home.

r-----—-----1

Your Ticket to

SUCCESS

I More than 40,000 technicians worldwide are Certi-
fied Electronics Technicians. ISCET offers Journey-
man certification in Consumer Electronics, Industrial,
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I Video. For more information, contact the International
Society of Certified Electronics Technicians, 2708
West Berry Street, Fort Worth TX 76109;
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not talking about a small niche of home
automation  techies,” said Cynthia
Pawlowski, senior offer manager for Lucent
Technologies. “This is ahigh-volume, main-
stream phenomenon that is happening right
now. Multi-unit property owners are already
successfully using built-in Internet access to
lure residents, and we believe single-family
builders will quickly see the value of struc-
tured wiring as a competitive marketing
advantage.

“But it’s not growing fast enough for
consumers who don't realize that their
new homes built today aren’t equipped
for the future,” Pawlowski added.

The Home Wiring Solution

While there is no single wiring solution
that can encompass all lifestyle needs,
Wiring Americas’ Homes has established
arecommended solution, upgrade solution
and minimum solution for structured
wiring systems in new homes. These solu-
tions are based on the approved industry
standard (TIA 570-A).

Regardless of size, location or cost of a
new home, incorporating the recommend-
ed solution provides homeowners with a
wide range of opportunities not available
through traditionally wired homes. This
solution was designed to help ensure opti-
mum access to all existing and developing

14 Electronic Servicing & Technology May/June 2001

home communication, entertainment, secu-
rity and control technologies. In addition,
industry experts believe that building a
home to these standards will help add value
to the home at resale. Wiring Americas’
Homes' recommended solution calls for
connections for data, phone, and entertain-
ment through generic multimedia outlets
placed throughout the home with multiple
locations in select rooms. Multimedia out-
lets have connections for multiple phone
lines over a high-speed “CAT 5" cable,
entertainment options over two high quali-
ty “RG6 quad shielded coax™ cables, and
data access over a separate CAT 5 cable.
The cables are managed at a common ser-
vice center or distribution box. This allows
for simplified, adjustable connections to
distribute incoming communication and
entertainment services and to control inter-
nal networking capabilities in any room.
While consumers can add to systems
based on their personal needs, Wiring
Americas’ Homes estimates that, in gener-
al, homeowners can expect to pay as little as
$750 to $2,000 for a recommended wiring
solution. This is well below the cost of retro-
fitting wiring after a home is built, especial-
ly when installation costs are considered.
The upgrade options allow the homeowner
to identify special needs based on their per-
sonal interests, such as extensive home



office or home entertainment needs. The minimum solution was

developed to establish the lowest threshold for consumers to still be ‘
able to incorporate basic home communication, entertainment and '
control systems. “Having access to technology in the home today ek

is a necessity, not a luxury. Wiring Americas’ Homes is advocating
a basic expectation that the average consumer should have in order

for their home to retain its value while allowing them the opportu- .
nity to realize the benefits of a connected home,” said Lane, who We d e | Ive r

serves as chief operating officer of SMART HOUSE, Inc.
what you need,

About Wiring Americas’ Homes

Wiring Americas' Homes is a consumer educational campaign Wh e n yo u n e e d lt.

of the Home Automation Association sponsored by 15 leading tech-
nology companies focused on educating consumers and builders

across North and South America about the importance of the wiring YO u can coun t

on Philips Smart Parts

infrastructure of new homes accommodating the evolving demands
and opportunities presented through technology today.

An educational Web site is currently under development to pro-
vide consumers and builders with information on wiring standards
for new home construction. In the interim, those with questions
regarding home wiring can call 1-888-NEW-WIRE for addition-
al information. EDITOR’S NOTE: The Wiring Americas' Homes
organization encompasses all the Americas, including the United
States, Canada, Mexico, Central and South America.

Minimum Solution
The Minimum Solution (Figure 2) provides an infrastructure
to support and integrate basic systems-such as telephone, satel-
lite, CATV and data services-now, while allowing for cus-
tomization and evolution as new technologies are developed.
This solution limits access to many services derived from the
broadband pipe (used in the Recommended Solution).

Recommended Solution
The Recommended Solution (Figure 3) provides an infrastruc-
ture to support basic and advanced systems, including multimedia
and interactive communications services, home office components
and home theatre capabilities. This solution allows both current
and developing technologies to be integrated throughout the home.

Upgraded Solution
The Upgraded Solution integrates the Recommended
Solution with an added step to allow for easy upgrading to the
wiring system. This includes the installation of 2-inch PVC pip-

ing from the attic to the basement for ease of pulling future wires I ncrease P r'Oﬁ s With
and the use of fiber-optic cable, which provides maximum band- O ks
Philips Smart Accessories

width for current and future technological applications.
Your One-Stop Shop for Replacement Parts,

Accessories, and Service Aids. Call 800-851-8885
or fax 800-535-3715

Not Your Father’s Audio System

Things have changed so rapidly in just the past few years, and
will continue to change rapidly, that it’s possible that a technician
who hasn't been made constantly aware of those changes could
walk into a client’s home and be completely bewildered by all of \
the new products and interconnections, including the audio sys- Ldg m M‘ W a pH I ll ps
tems. In future articles, we’ll continue to keep service centers .
abreast of the latest in consumer electronics technology. M Circle (13) on Reply Card
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Monitors

Adapted with permission from the book
“Computer Monitor Troubleshooting
and Repair,” by Joe Desposito and Kevin
Garabedian, published by Sams
Technical Publishing.

computer monitor is an output
Adevice for a personal computer.

As such, its job is to accept elec-
tronic signals supplied by the computer,
process the signals, and present them to
the user in an intelligible way. When a
computer monitor fails at its job, it is up
to a technician to find out what is wrong
and repair the problem.

Before a technician can attempt to
repair a computer monitor, a good under-
standing of computer monitor circuitry is
needed. This article serves as the starting
point in gaining this knowledge by pro-
viding an overview of the major circuits.

High-Voltage Circuits
The high-voltage circuits are responsi-
ble for developing the high voltages need-
ed for the anode and grids of the cathode

H/N HORIZONTAL FLYBACK
OUTPUT TRANSFORMER

— CRT

HIGH VOLTAGE

ANODE

SCREEN

Figure 1. Simplified block diagram of the high-voltage section of a computer monitor, including

the CRT and flyback transformer.

voltage, which goes to the third grid (G3).
The screen voltage is about 400V to 450V,
while the focus voltage is about 5,000V.

The horizontal output transistor is con-
sidered part of the high-voltage circuits,
since this transistor switches the flyback
transformer. The horizontal output transis-
tor is the most stressed part in the monitor.

High voltages are also developed in the
power supply. The power supply supplies
about 100V to 200V to the collector of the
horizontal output transistor.

HORIZONTAL
SYNC SIGNAL
HORIZONTAL HORIZONTAL HORIZONTAL
HORZONTAL | gy, DAVE - e
OSCILLATOR TRANSISTOR TRANSFORMER TRANSISTOR

HORIZONTAL
DEFLECTION
YOKE

Figure 2. A simplified block diagram of typical horizontal circuits in a computer monitor.

ray tube (CRT). The anode of the CRT
needs 20,000V to 30,000V depending on
the size of the tube. This high voltage
accelerates the electrons to a point where
they can strike the phosphors at the front
of the picture tube hard enough to pro-
duce light. This anode voltage is supplied
by an integrated high-voltage transformer
(IHVT) commonly called the flyback
transformer.

Figure 1 shows a simplified block dia-
gram of the high-voltage section of acom-
puter monitor, including the CRT and fly-
back transformer.

The flyback transformer also produces
the screen voltage, which goes to the sec-
ond grid (G2) of the CRT and the focus

Horizontal Circuits

In order for the electron beam inside of
the CRT to make a sensible picture, the
beam has to be deflected from the point
of origin. In other words, the beam has to
be deflected up and down, left and right.
The horizontal circuits are responsible for
deflecting the electron beam from left to
right in a horizontal plane. A simplified
block diagram of typical horizontal cir-
cuits is shown in Figure 2.

The horizontal circuits deflect the elec-
tron beam by energizing a coil around the
neck of the CRT, called the horizontal
deflection yoke. The horizontal lines
traced on the screen of the CRT, for exam-
ple 480 lines per frame in video graphics
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array (VGA) mode, combine to construct
the picture you see on the computer mon-
itor display. The horizontal deflection yoke
is typically connected to the collector of
the horizontal output transistor. This tran-
sistor produces the horizontal deflection
pulses needed to deflect the electron beam.

The picture displayed on the CRT
would be unintelligible if not for syn-
chronization. For horizontal synchro-
nization, the computer provides a hori-
zontal sync signal. This signal
synchronizes the horizontal oscillator in
the computer monitor, which produces a
signal for the horizontal drive transistor.
The primary function of this transistor is
to drive the primary winding of the hori-
zontal drive transformer. The secondary
function of the horizontal drive trans-
former is to drive the horizontal output
transistor, which drives the horizontal
deflection yoke.

Vertical Circuits

The vertical circuits are responsible for
deflecting the electron beam in the CRT
up and down in a vertical plane. Without
vertical deflection all you would see on
the display is a horizontal line.

The computer sends a vertical sync sig-
nal to the monitor that varies in frequen-
cy depending on the current video mode.
If the vertical frequency is 60Hz, for
example, the picture on the screen
changes 60 times every second. This sync
signal is sent to the vertical oscillator in
the computer monitor.

The vertical oscillator produces a saw-
tooth shaped signal. This signal is ampli-
fied by a vertical output transistor. The
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Monitors (continued)

amplified signal drives the A simplified block diagram
vertical yoke. A simplified of the video circuits is shown
block diagram of the verti- ﬂ in Figure 4.
cal circuits is shown in
Figure 3. CRT The CRT
S\‘(ﬁggl%%& A cathode ray tube, or
Video Circuits CRT, is a vacuum tube with
The video signals that v il alarge rectangular face and a
come from the computer VERTICAL VERTICAL e Bi6N narrow cylindrical neck. This
contain the information dis- OSCILLATOR | TRANSISTOR YOKE is the device responsible for
played on the computer displaying the information
monitor. In a color system, sent by the computer to the

three video signals-red,
green and blue-are sent from
the computer to the monitor.
The three video signals combine to make
up the colorful pictures you see on the dis-
play.

Each video signal coming from the
computer ranges from 0V to 0.7V. The job
of the monitor’s video circuits is to ampli-
fy these weak signals. This amplification,
which is identical for each signal, is

Figure 3. A simplified block diagram of the vertical circuits in a computer.

accomplished in several stages.

The final stage of amplification for each
video signal is typically handled by a power
transistor. Thus, there are three power tran-
sistors, one for the red video signal, one for
the green, and one for the blue. Each tran-
sistor provides the current necessary to drive
one cathode (red, green, blue) of the CRT.

computer monitor.

Inside a color CRT are
three cathodes-red, green
and blue-which emit electrons when heat-
ed by afilament. There are also three grids.
One accelerates the electrons, one focus-
es them, and one controls the brightness.

On the outside of the CRT, around the
neck, are the horizontal and vertical
yokes, which deflect the electron beams
emitted by the three cathodes. Several
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Figure 4. A simplified block diagram of the video circuits in a computer monitor.

magnet rings also surround the neck of
the tube. These are used to converge the
three beams, thus assuring color purity.
At the back of the neck are the pins of the
tube. These pins fit into a socket on the
CRT printed circuit (PC) board. The
anode (high-voltage) terminal is at the top
center of the tube. A diagram of the CRT
is shown in Figure 5.

Monitor Controls

Computer monitor controls vary the
image that is displayed on the CRT. Some
monitors have analog controls, some have
digital, and some have both. Some controls
are external, meant to be adjusted by the
end user, and some are internal, meant to
be adjusted only by a qualified technician.

The vertical controls, such as vertical
size, position, center and linearity work in
conjunction  with  vertical  circuits.
Horizontal controls such as horizontal sync,
size, position, center, and linearity work in
conjunction with the horizontal circuits.

Figure 5. A simplified diagram of the CRT in
a computer monitor.

The contrast and brightness controls
are part of the video circuits, while the
screen and focus controls are integrated
into the flyback transformer. Other con-
trols found on monitors are pincushion,

trapezoid and parallelogram controls.

Analog controls usually use poten-
tiometers. Varying the resistance of the
potentiometer changes the voltage at a
specific point in the control circuit.
Digital controls, on the other hand, typi-
cally use pushbutton switches. Pressing
the switch sends a signal to a micro-
processor and then to a digital-to-analog
(D/A) converter. The D/A converter pro-
duces a voltage, which varies the moni-
tor control.

Microprocessor Circuits

Microprocessor circuits in a computer
monitor typically include a microproces-
sor, a D/A converter and a memory chip.
The main functions of the microproces-
sor are to process the signal coming from
the digital controls of the monitor and to
process the horizontal and vertical sync
signals coming from the computer. The
digital controls affect the image on the
display. The vertical and horizontal sync
signals provide the information needed
for the monitor to automatically adjust
itself to the current video mode of opera-
tion. Not all monitors have a micro-
processor.

After processing the input signals, the
microprocessor sends output signals to a
D/A converter and also to other parts of
the monitor, such as the power supply.
The job of the D/A converter is to change
the form of the signal from digital to ana-
log. The resulting outputs are voltages,
which are applied to various circuits of
the computer monitor.

A memory chip is used to store the cur-
rent settings of the monitor. This chip
“remembers” settings even when the
monitor is turned off. When the monitor
is turned on again, the stored settings are
used to set up the monitor for operation.
A simplified block diagram of the micro-
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Monitors (continued)
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Figure 6. A simplified block diagram of the microprocessor circuits in a computer monitor.

processor circuits is shown in Figure 6.

Power Supply Circuits

As its name suggests, the role of the
power supply is to provide power to the
rest of the circuits in the computer moni-
tor. The power cord of the power supply
plugs into an alternating current (ac) out-
let. In the United States, the ac line pro-
vides approximately 120V, alternating at
a rate of 60 cycles per second (120Vac).
The job of the power supply circuitry is to
transform this 120Vac into the various ac
and direct current (dc) voltages required
by the other circuits in the monitor.

There are two basic types of power sup-
ply, linear and switch mode. In a linear
supply, the ac line voltage is fed to the pri-
mary of a transformer. The secondary of
the transformer produces the various volt-
ages required by the monitor. Fullwave
(bridge) and half-wave rectifiers change
the voltages from ac to dc. These “raw”
dc voltages are fed to voltage regulators,
which produce regulated dc voltages.

Linear supplies have been around
longer than switch mode supplies. You’ll
find them in older monitors as well as in
some newer models. Figure 7 shows a
simplified block diagram of a linear
power supply.

The newer switch mode type of power
supply works like a switch. Voltage from
the ac line passes through a radio fre-
quency (rf) filter, which is a small coil
with capacitors connected to ground. The
purpose of the filter is to suppress elec-
tromagnetic interference (EMI). The ac
voltage is rectified by a bridge rectifier

and filtered to produce a high dc voltage.
A switching transistor converts this dc
voltage back to a square wave type ac
voltage. The switching frequency of the
transistor varies from about 50kHz to
100kHz, depending on the load. This
switching voltage is fed to a switch mode
transformer.

Due to the switching action, the trans-
former takes current only part of the time.
The secondary of the transformer produces
the various voltages for the monitor. These
are still ac voltages at this point. The ac
voltages are rectified by special fast
switching diodes to create dc voltages
again and are then strictly regulated to pro-
duce the voltages required by the monitor.

The output voltage in a switch mode
power supply is regulated through a feed-
back circuit. This feedback circuit typi-
cally includes an optoisolator that isolates
the secondary side from the primary side
of the power supply. A simplified diagram
of a switch mode power supply is shown
in Figure 8.

Keep in mind that the power supply
always contains a fuse to disconnect
power from the ac line if necessary. A
blown fuse usually indicates further trou-
ble in the power supply or in other circuits

in the monitor.

Monitor Types

The graphics system of IBM and com-
patible personal computers has changed
radically since the introduction of the
IBM PC back in 1981. The original PC
used the monochrome display adapter
(MDA), which connected to a digital
monochrome monitor. Shortly after, IBM
introduced the color graphics adapter
(CGA), which connected to adigital CGA
color monitor. The next advance in graph-
ics technology for IBM and compatible
computers was the enhanced graphic
adapter (EGA), which connected to a dig-
ital EGA color monitor.

By this time, the computer industry was
clamoring for faster speeds and more col-
ors from their graphics adapters. IBM
responded by introducing a radically dif-
ferent graphics system called the video.
graphics array (VGA). VGA adapters con-
nected to analog VGA color or mono-
chrome monitors. From this point on, the
PC graphics system has been an analog sys-
tem, with further enhancements to resolu-
tion, speed, colors and so forth. For exam-
ple, the 640 by 480 pixel VGA adapters
were followed by the 800 by 600 super
VGA adapters (SVGA). Monitors fol-
lowed suit, sticking to the analog format.

Digital Monitors

Digital monitors, both color and mono-
chrome, accept a digital video signal from
the computer. These monitors are very
much out of date and will not work with
the current crop of personal computers.

How do you tell the difference between
a digital monitor and an analog monitor?
One of the tell-tale signs is a 9-pin con-
nector at the back of the digital monitor.
All digital monitors that work with IBM
and compatible computers have this con-
nector. However, some older analog mon-
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Figure 7. A simplified block diagram of a linear power supply in a computer monitor.
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Figure 8. A simplified block diagram of a switch mode power supply in a computer monitor.

itors use this connector, too.

If you get a monitor in for repair and it
has a 9-pin connector, you’ll need a com-
puter monitor pattern generator to check
it out. These instruments usually have
provision for testing older monochrome,
CGA and EGA monitors. You can quick-
ly switch between modes to determine the
type of monitor. If you do not have a pat-
tern generator, you will need a PC with
an older graphics adapter, one capable of
providing a digital video signal to the
monitor.

Since digital monitors are used with
out-of-date PC graphics technology, we

will not provide any details of their oper-
ation in this article.

Analog Monitors

Analog monitors, both color and mono-
chrome, accept an analog video signal
from the computer. This is an important
point. An analog monitor may have digi-
tal contrcls, for example, but this does not
make it a digital monitor.

There are several different kinds of ana-
log monitors that work with the current
crop of IBM and compatible PCs. One
type is the single frequency VGA moni-
tor. Another type is the multiple frequen-

cy VGA/ SVGA monitor. This type of
monitor operates at two and sometimes
three different frequencies. Still another
type is the multiscan monitor, which
works at all VGA and SVGA frequencies
within its parameters. A multiscan mon-
itor automatically reads the signal from
the graphics adapter in the PC and com-
pensates accordingly. The specifications
of multiscan monitors include a range of
vertical frequencies (e.g., SOHz to 90Hz)
and a range of horizontal frequencies
(e.g., 30Hz to 64kHz).

All of these monitors have a standard
15-pin connector at the back or at the end
of an integral signal cable. The signals at
the pinouts of this connector are shown in
Figure 9. One exception that comes to
mind is the original NEC Multisync mon-
itor. The original NEC Multisync moni-
tor accepts both digital and analog video
inputs and has a 9-pin connector. To con-
nect this monitor to a VGA or SVGA
graphics card, you must use a 9-pin-to-
15-pin adapter.

All analog monitors with 15-pin con-

ADVERTISEMENT

The Standard for checking
Capacitors in-circuit

Good enough to be the
choice of Panasonic,
Pioneer, NBC, ABC, Ford,
JVC, NASA and thousands

Locate shorted or leaky
components or conditions
to the exact spot in-circuit
Still cutting up the pcb,

and unsoldering every
part trying to guess at

of independent service tech-
nicians.

Inexpensive enough to pay for itself in just
one day’s repairs. At $179, it’s affordable.

And with a 60 day trial period, satisfaction
guaranteed or money-back policy, the only
thing you can lose is all the time you’re
currently spending on trying to repair all
those dogs you’ve given up on.

CapAnalyzer 88A

where the short is?
$179

Your DVM shows the same shorted reading all
along the pcb trace. LeakSeeker 82B has the
resolution to find the defective component.
Touch pads along the trace, and LeakSeeker
beeps highest in pitch at the defect’s pad. Now
you can locate a shorted part only a quarter of
an inch away from a good part. Short can be
from O to 150 ohms

LeakSeeker 82B

Available at your distributor, or call 561-487-6103

Electronic Design Specialists

www.eds-inc.com
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PN SIGNAL

GREEN VIDEO INPUT
BLUE VIDEO INPUT

IDENT OUTPUT
(CONNECTED TO PN 10)

5 SELF-TEST NPUT

6 RED VIDEQ GROUND

7 GREEN VIDEO GROUND
8 BLUE VIDEO GROUND
9

0

1

2

15 PIN D'-SHELL 3
CONNECTOR

4

N.C. (NOT CONNECTED)
LOGIC GROUND

n IDENT QUTPUT
(CONNECTED TO PN 10}

2 I0ENT OUTPUT (NC))
13 HORIZONTAL SYNC
" VERTICAL SYNC

15 NC (NOT CONNECTED)

RED VIDEQ INPUT RGB ANALOG
0-0.7vpp 750

TTL LEVEL
L~0-08v
H=24-5v

640 x 350 +
640 x 400 =
640 x 480 -
800 x 600 +

+ 1+

22xa
(PULL DOWNY

Figure 9. The signals at the pinouts of the standard PC 15-pin connector.

nectors support the standard 640 by 480
VGA mode. Once you go beyond this
standard mode, there is no guarantee that
a particular monitor will work in a par-
ticular graphics mode. This is especially
true of multiple frequency monitors. To
test a multiple frequency monitor, you
have to know the monitor’s specifica-
tions, which are not always available.

Another problem crops up with multi-
ple frequency monitors. Graphics cards
and monitors are supposed to follow the
same video standards as outlined by
Video Electronics Standards Association
(VESA). Sometimes, one or the other
slightly varies from the standard. When
this happens, you cannot get a display on
the monitor. This type of incompatibility
can lead to the conclusion that the moni-
tor is somehow defective. Usually, all that
is needed to make the graphics adapter
and monitor compatible is a slight adjust-
ment of the horizontal hold or vertical
hold control. This is rarely an end-user
control. In most cases, to make this slight
adjustment, you must remove the moni-
tor’s cabinet and track down the appro-
priate control.

Although yourarely see them anymore,
monochrome analog VGA monitors do
exist. Standard VGA/SVGA color
adapters work fine with monochrome
monitors. Pattern generators work with
these monitors, too, displaying a gray-
scale pattern instead of color bars.

Monochrome monitors use the green
video input and ignore the red and blue
video inputs on the 15-pin connector.

You should be aware that certain ana-
log monitors do not adhere to the VGA
standard. Years ago, when Apple [T+ com-
puters (and others of that type) were pop-
ular, you could connect them to analog
monitors. These monitors, which have
composite video inputs (RCA jacks), are
still used today for video games, VCRs,
and other equipment with a composite
video output.

Multimedia Monitors

Many computer systems include so-
called multimedia monitors. These mon-
itors are standard analog type multifre-
quency or multiscanning monitors with a
built-in microphone and speaker volume
control. Speakers are either attached to
the side of the monitor or integrated into
the monitor’s cabinet. At the rear of the
monitor are the speaker and microphone
outputs.

There is no complex sound circuitry in
a multimedia monitor. The PC sound cir-
cuits are typically on a sound card or on
the motherboard inside the system unit of
a personal computer. Thus, when repair-
ing a multimedia monitor, you will not
have to spend time troubleshooting mono
or stereo sound circuitry.
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Computer Video Modes

It would certainly be easier to trou-
bleshoot and repair computer monitors if
all of them followed the same cookie-cut-
ter design. As is evident from this article,
this is not nearly the case. In this section,
we provide information on the popular
video modes produced by a typical graph-
ics adapter.

When you install a graphics adapter in
a PC compatible personal computer run-
ning under Microsoft Windows, you get
to choose the resolution and number of
colors you want to display on your com-
puter monitor. Limits to resolution and
color depend on the capability of the
graphics adapter. In general, the higher
the resolution and the more the colors you
desire, the more memory you will need
on the graphics adapter. Typically, you
will choose one of the following resolu-

VGA fH (Khz)  37.861
640 x 480 fV(Hz)  72.809
800/56Hz fH (Khz)  35.156
800 x 600 fV(Hz)  56.250
800/72Hz fH (Khz)  48.077
800 x 600 fV(Hz)  72.188
1024/60Hz fH (Khz)  48.363
1024 x 768 fV(Hz)  60.004
1024/70Hz fH (Khz)  56.476
1024 x 768 fV (Hz)  70.069
1280/60Hz fH (Khz)  63.702
1280 x 1024 fV(Hz)  60.096
MAC/832/75Hz  fH (Khz)  49.726
832 x 624 fV(Hz)  74.551

Figure 10. VESA standards for various video
modes.

tions: VGA (640 x 480); SVGA (800 x
600); 1,024 x 768; or 1,280, x 1,024. The
number of colors generally available is:
16; 256; 32K; 65K; or 16.8M. For each
combination of resolution and color, the
graphics card will output a specific verti-
cal and horizontal frequency based on
video standards set forth by VESA. These
signals are sent to the monitor. Figure 10
lists current VESA and other video stan-
dards.

The vertical scanning frequency indi-
cates the number of times the electron
beam of the CRT sweeps the entire screen
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and returns to the beginning of the next
screen in one second. A scanning fre-
quency of 72Hz means the screen is com-
pletely scanned 72 times per second. The
vertical scanning frequency is different
for each resolution (640 x 480, 800 x 600,
etc.), and also can differ within a specif-
ic resolution (e.g. 800 x 600). Multiscan
monitors automatically recognize the
vertical scanning frequency and com-
pensate for the timing differences.

The vertical scanning frequency is
sometimes referred to as the refresh rate.
At certain refresh rates the user may
notice flicker on the screen. The ability
to detect flicker varies from person to per-
son. In general, a flicker-free refresh rate
is considered to be 70Hz or higher. If a
person complains about flicker, there is
no way to solve the problem unless the
monitor can work at higher refresh rates.
Forexample, if a monitor works in SVGA

* All ATSC HDTV and SDTV Formats (1080i, 720p, etc.)

* 4:3 and 16:9 Aspect Ratios

 Component Video (YPbPr) and RGB Video Output
* Composite and S-Video NTSC/PAL Outputs

 Monitor Output (SVGA, XGA, etc.)
 Setup and Alignment Test Patterns

* Hand-Held, Portable and Battery Operated

(8 hours)
» Format and Pattern Update Ready
(RS232 Interface)

SENCORE

1-800-SENCORE ¢ www.sencore.com
email: hdtvservice@sencore.com

mode only at 60Hz, you cannot “fix” it so
that it will work at 72Hz. At a 60Hz
refresh rate, the user may complain about
flicker.

The horizontal scanning frequency
indicates the number of times the electron
beam sweeps one scan line and returns to
the beginning of the next line in one sec-
ond. A scanning frequency of 64kHz
means 64,000 lines are scanned per sec-
ond. Multi scan monitors automatically
recognize the horizontal scanning fre-
quency and compensate for timing dif-
ferences.

If you want to find out the exact fre-
quencies the graphics adapter is sending
to the monitor, connect a frequency
counter to the adapter. Select a good
ground for the counter and then check the
horizontal sync frequency at pin 13 and
vertical sync frequency at pin 14.

One last point. The video modes in use

HA2500

« HDTV Ready - service all horizontal -
circuits regardless of frequecy

* Dead Set Test - complete horizontal
load tes: with the chassis unalugged

« Patented Ringer Test

* Exclusive “Dynamic Tests” catch
even sLbtle power supply, noise
and drive signal defects

y
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today are primarily non-interlaced
modes. In a non-interlaced system each
frame contains all the scan lines (infor-
mation) required to display a picture. In
an interlaced system, a frame contains
only one-half the number of scan lines
required to display a picture. After each
line is scanned, a space equal to the width
of a scan line is skipped. The next frame
fills in the skipped lines. The eye does nct
detect the missing scan lines due to the
persistence of the phosphor on the CRT
screen. W

TO PURCHASE THE BOOK
“Computer Monitor
Troubleshooting & Repair,”
see the
ES&T Book Shop Ad
on the inside back cover
of this issue.

Universal Horizontal Analyzer
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Camcorders I

By the ES&T Staff

ne of the major challenges to con-
sumer electronics servicing tech-
nicians today has to do with the
sheer size of the products. Projector sets and
large screen direct-view sets are large and

No audio recording

weigh a lot. Moving these sets into a posi-
tion for convenient troubleshooting can

present difficulties. Readying them and
trucking them to the service center when
the repair can’t be completed in the cus-
tomer’s home can bring tears to the eyes of
a strong technician.

On the other end of the size spectrum,
tiny products with tinier components and
circuit traces can be nigh on to impossible
(but not quite impossible) to gain access to
and service. One example of this is the cam-
corder. These little jewels have shrunk to
the point that you can hold pretty much the
entire unit in the palm of one hand and shoot
those important occasions like weddings,
birthdays, holiday parties, vacations and the
like. Unfortunately, that makes them so

Change IC2201

small, that it’s a challenge for the technician

No power supply
(REG 4.8V)

Change F6003

Check signal at
Drain of Q6121

Check signal at
pin 42 of IC6001

Check DECK section
(REG4.8V line)

Check SYSCON section
(VTR POWER ON)

Change IC80C1

Figure 2. Follow this logical troubleshooting procedure when there is no measurable voltage com-
ing from the regulated 4.8V power supply output.
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Figure 1. Trouble tree for the audio section when the symptom is ino audio recording.

to find a way to hold the thing immobile and
get inside when things go wrong.
Moreover, the components inside are
also tiny, closely packed together, and
bristling with lots of pins. For example, the
camcorder we’re going to consider in this
article, the RCA CC9370boasts at least one
IC, the camera DSP IC, that has as many
as 288 pins. To give you an idea of what
that means, I blew the diagram of that IC
up to the size of a a full 8-1/2 X 11 sheet of
paper, and you can just read most of the
smaller type. Some of the pin numbers are
still to small to read. That means that any-
one who plans on servicing these small
devices had better have appropriate test
probes and soldering/desoldering equip-
ment available. It also means that you don’t
shotgun a unit like this. If you’re going to
replace an IC with almost three hundred
pins, you want to be sure it’s bad.
Moreover, the manufacturer has very
cleverly fitted this unit, and others like it,
with an electronic adjustment system, so
that if the unit ever needs tweaking the ser-
vice technician will not need as much as a
screwdriver. Instead of taking the back (or
side, or bottom panel) off, the technician
Jjust plugs in the adjustment cable, connects



Camcorders (continved) ;

the unit to a personal computer, and makes
his adjustments.

The interconnect wiring diagram for this
camcorder, which shows all the major func-
tional blocks and how they’re intercon-
nected, is shown in the Profax in this issue.
We wish we didn’t have to spread it across
four pages, but printed to fit on a single page
the type would have been so small that it
wouldn’thave been at all useful. Moreover,
that’s the way the manufacturer’s software
prints it. You can have the schematic print-
ed on one page, two pages, or four pages.
Anything smaller than four pages and most
of the schematics just aren’t readable.

Troubleshooting

Let’s take a look at a few of the things
that might possibly go wrong with this unit,
then we’ll provide you with a few trouble
trees. Actually, a trouble tree is nothing
more than a kind of shorthand way of
describing the troubleshooting process.
Looking at the trouble tree, it appears as
though someone familiar with both trou-
bleshooting and logic diagrams came up the
the idea. It takes a little getting used to, but
it’s a nice compact way of representing the
troubleshooting decision-making process.

As with logic diagrams, the trouble tree
consists of rectangles that represent condi-
tions, or actions, and diamond shaped ele-
ments that represent logical decision
points: if the answer to the question is yes,
take one action, if the answer to the ques-
tion is no, take another action; and perhaps
make another decision.

If the camcorder is not recording audio,
for example (see the other schematic dia-
gram in the Profax section), what could the
problem be. It might be that the microphone
is not working, or it might be that the elec-
tronics in the audio path are not working.
A logical first step in troubleshooting this
situation is to make an initial determination
of whether the microphone is working or
not. Connect the oscilloscope to the inputs
to the audio circuit from the internal micro-
phone, and speak into the microphone. If
there’s a signal at those points, the micro-
phone is working, so the technician needs
to chick the circuitry. Otherwise, check the
microphone.

Of course, these units come with jacks
that allow the user to plug in an external

No power supply
{REG -15V)

(Check SYSCON section
(VTR POWER ON)

Change D6163

Change Q6185

| Change Q6166

Check CAMERA section|
(REG -6.5V Line)

Change Q6167

(REG-15V Line)

Figure 3. If there is no voltage output from the Regulated i6.5V and 7115V power supply, use

these steps to troubleshoot the problem.

microphone. If a jack has become dam-
aged, a switch that should be open might
be shorted, or a switch that should be closed
might be stuck open. So a logical next step,
once you know that the microphone is
working, is to turn your attention to the jack
section. If that inspection shows that the
jacks are operating properly, then the prob-
lem has to be a faulty audio IC, so it should
be replaced. Piece of cake. This one has
only 64 pins.

EVF/LCD Screen Error Messages

One of the wonderful things about
microprocessor-based consumer electron-
ics products is that they have some ability
to perform self diagnostics, if the design-
ers have designed that in. In the case of this

May/June 2001

product, the designers have done so, and
have used the electronic viewfinder/LCD
screen to display the errors.

In the case of this unit, when an abnor-
mal signal is supplied to the system con-
trol microprocessor, an error code is dis-
played on the EVF and the LCD screens.
Figure 7 is a list of the likely cause of the
error. When the error code is displayed,
all controls, except for the power switch,
are inoperative.

Here’s one example. If the camcorder’s
display says EO1, there’s a problem with
the loading portion of the unit. This mes-
sage tells the technician that the encoder
position has not shifted to the next point
even though the loading motor has been try-

(Continued on page 99)
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Questionnaire offered a
full listing including
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assistance of the several
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tell them you found their information in ES&T.

Notice to Vendors:
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omissions or other exceptions.
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CAUTION: Because of the many hundreds of listings contained in this directory and the possibilities of both human and mechanical error in processing the information, Mainly Marketing Enterprises Inc.
cannot assume liability for the correctness of the listings or information on which they are based. Hence, no information contained in this work should be relied upon in any instance where there is a possi-

bility of any loss or damage as a consequence of any error or omission in this volume.
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Fax: 520-819-0321

American Megatrends, Inc.
6145-F Northbelt Parkway
Norcross GA 30071
770-246-8600
800-U-BUY-AMI

Fax: 770-246-8790

Web: www.ami.com

American Power Conversion Corp.

132 Fairgrounds Road
West Kingston RI 02892
401-789-5735
800-788-2208

Fax: 401-788-2739
E-mail: apcinfo@apcc.com
Web: www.apcc.com

American Pro.2 Co.

2300 Resevoir St.reet #113
Pomona CA 91766
909-591-5868

Fax: 909-591-8877

American Recorder Tech.
4394 Los Angeles Avenue
Mailing Address: PO Box 145
Simi Valley CA 93063
805-527-9580

Fax: 805-527-1433

American Reliance

11801 Goldring Road
Arcadia CA 91006-5880
626-303-6688
800-654-9838

Fax: 626-358-3838

E-mail: Sandra@amrel.com
Web: www.amrel.com

American Technology Corp.
13114 Evening Creek Drive S.
San Diego CA 92128
858-679-2114

Fax: 858-679-0545

E-mail: info@atcsd.com

Ameriphone, Inc.

12082 Western Avenue

Garden Grove CA 92341
714-897-0808

Fax: 714-897-4703

E-mail:
ameriphone@ameriphoneinc.com

AMP

PO Box 3608

Harrisburg PA 17105-3608
717-564-0100
800-522-6752

Fax: 717-986-7575

Ampex Recording Systems Corp.
500 Broadway

Redwood City CA 94063
650-367-2011

Fax: 650-367-3208

Amphenol Corporation

Comm. and Network Prods. Div.
One Kennedy Avenue

Danbury CT 06810
203-743-9272

800-825-5577

Fax: 203-796-2091

Amprobe

630 Merrick Road

PO Box 329

Lynbrook NY 11563-2348
516-593-5600
800-477-8658

Fax: 516-593-5682

Web: www.amprobe.com

Amtel International Corp.
1425 S. Clark Drive
Tempe AZ 85282
480-966-6800

Fax: 480-966-2020
E-mail: Info@Amtel.com
Web: Amtel.com

Analog Technology Center Inc.
62 Route 101A

Amherst NH 03031
603-673-0404

Fax: 603-673-4526

Analogic Corp.

8 Centennial Drive
Peabody MA 01960
978-977-3000

Fax: 978-977-6814
Web: www.analogic.cam

AnaTek Corporation *

PO Box 1200

100 Merrimack Road
Anherst NH 03031
603-673-4342
800-999-0304

Fax: 603-673-5374

E-mail: Info@anatekcorp.com
Web: www.anatekcorp.com

Angstrom Loudspeakers
1919 W. Fairmount
Markham ON L6E 1A4
602-454-1500

Fax: 602-454-1470

Anritsu Products *

16 Thornton Road

Oakland NJ 07436

201-405-1377

Fax: 201-405-0839

E-mail: sales@anritsuproducts.com
Web: www.anritsuproducts.com

Antenna Specialists *

31225 Bainbridge Road
Cleveland, OH 44139
440-349-8400

Fax: 440-349-8407

Email: antenna@allentel.com
Web: http://antenna.com

Antenna World, Inc.
9500 NW 12th Street
Miami FL 33172
305-471-9507

Advertisers in this issue are listed in red.

Fax: 305-471-9520
E-mail: sales@antennaworld.com

Anthony Gallo Acoustics
20841 Prarie Street
Chatsworth CA 91311
818-341-4488

Fax: 818-341-2188

AON Innovative Solutions

2600 North Washington Avenue
St. Louis MO 63103
800-266-2294

Fax: 314-531-5548

AON Warranty Group
1795 Clarkston Road
Chesterfield MO 63017
636-519-9565

Fax: 636-519-0732

APE*

142 Peconic Avenue
Medford NY 11763-3244
631-654-1197
888-DSOLDER

Fax: 631-289-4735
E-mail: Apecorp@aol.com
Web: www.apecorp.com

Apogee Technology, Inc.
129 Morgan Drive
Norwood MA 2062
781-551-9450

Fax: 781-440-9528

Apple Computer

1 Infinite Loop
Cupertino CA 95014
408-996-1010

Web: www.apple.com

Appliance Corp. of America
175 Community Drive

PO Box 220708

Great Neck NY 11021
516-773-0300

Fax: 516-773-0966

Applied Future Technologies, Inc.
6378 Street Benton Way

Littleton CO 80123
303-403-0457

Fax: 303-798-6887

E-mail: aft@appliedfuture.com

APW-Wright Line

160 Gold Star Boulevard
Worcester MA 01606
800-225-7348

Fax: 508-853-8904

E-mail: info@wrightline.com
Web: wrightline.com

ARDIS

300 Knightsbridge Parkway
Lincolnshire IL 60069
708-913-4229

* Updated 2001 by Company



2001 ES&T BUYERS’ GUIDE & WEB DIRECTORY COMPANY DIRECTORY

Arista Enterprises, Inc.
125 Commerce Drive
Hauppague NY 11788
516-435-0200

Fax: 516-435-4545

Armand Mfg. Inc.

2399 Silver Wolf Drive

Henderson NV 89015
702-565-7500

Fax: 800-669-9811

E-mail: Armandmf@vegas.quik.com
Web: www.armandmfg.com

Artemis Systems

4352 Spring Valley Road

Dallas TX 75244

972-404-8132

Fax: 972-404-1806

E-mail: info@artemissystems.com

Artesyn Technologies
(Formerly Computer Products)
125 Newbury St Suite 100
Framingham MA 01701
508-628-5600

800-769-7274

Fax: 508-424-2760

E-mail: sales.us@artesyn.com
Web: www.artesyn.com

ASC Capacitors

301 West “0” Street
Ogallala NE 69153
308-284-3611

Fax: 308-284-8324

ASG Division of Jergens Inc.
Jergens Way

15700 S Waterloo Road
Cleveland OH 44110
216-486-6163

Fax: 216-481-4519

E-mail: asginfo@jergensinc.com
Web: www.asg-jergens.com

ASTEC America Inc.
5810 Van Allen Way
Carlsbad CA 92008
760-930-4600

Fax: 760-930-4700

ASTI Magnetics Corp.

45 W Broad Street
Bergenfield NJ 07621-2866
201-501-8900
800-221-1828

Fax: 201-385-1702

Astralink Technology PTE Ltd.
14218 Ladue Road
Chesterfield MO 63017
314-434-0588

Fax: 314-434-1993

Astroflex Corp.

516-A Elm Street
Manchester NH 03101
603-623-5425

Fax: 603-668-1053

E-mail: info@astroflex.com

Atari Games Corp.
Milpitas CA 95035

*Updated 2001 by Company

408-434-3700
Web: www.midway.com

Atlantic Scientific Corp.

4300 Fortune Place Suite A

West Melbourne FL 32904
407-725-8000

Fax: 407-727-0763

E-mail: info@atlanticscientific.com

Atlantic Texhnology Int'l Corp.
343 Vanderbilt Avenue
Norwood MA 02062
781-762-6300

Fax: 781-763-6868

Audio Amateur Corp.
PO Box 876
Peterboro NH 03458
603-924-9464

Audio Authority Corp.
3048 Mercer Road
Lexington KY 40511
606-233-4599

Fax: 606-233-4510

Audio Design Associates
602-610 Mamaroneck Avenue
White Plains NY 10605
914-946-9595

Fax: 914-946-9620

E-mail: sales@ada-usa.com

Audio-Technica U.S., Inc.
1221 Commerce Drive
Stow OH 44224
330-686-2600

Fax: 330-688-3752

Audiobahn, Inc.

7050 Village Dr. Bldg. G.
Buena Park CA 90612
714-690-7530

Fax: 714-690-7533

E-mail: audiobahnx@aol.com

Audiocontrol

22410 70th Ave. W.

Mountlake Terrace WA 98043
425-775-8461

Fax: 425-778-3166

E-mail: info@audiocontrcl.com

Audimaxim

1415 Main Street

Worcester MA 01603
508-797-0455

Fax: 508-791-8044

E-mail: vthom@audimaxim.com

Audiophile Systems Ltd.
8709 Castle Park Drive
Indianapolis IN 46256
317-849-5880

Fax: 317-841-4107

E-mail: aslinfo@aslgroup.com

Audiovox Communications Corp.,
sub. Audiovox Corp.

555 Wireless Boulevard
Hauppauge NY 11788
516-233-3300

Fax: 516-273-5939

Advertisers in this issue are listed in red.

Automated Systems, Inc.
4827 Pioneer Blvd. Suite 100
Lincoln NE 68506
402-489-2717
800-279-7312

Fax: 402-489-2370

Automaticndirect.Com
3505 Hutchinson Road
Cumming GA 30040
770-889-2858

Fax: 770-889-7876

Autotek Corp.

855 Cowan Road
Burlingame CA 94010
650-692-2444

Fax: 650-692-2448
E-mail: info@autotek.net

AVA Instrumentation, Inc.
19 Horseshoe Ct.

Scotts Valley CA 95066
831-461-1685

Fax: 831-461-1883
E-mail: ahughes@got.net

Avanti Products *
P.0. Box 520604
Miami FL 33152
800-323-5029
Fax: 305-591-3629

Aven Tools, Inc.

4676 Freedom Drive

Ann Arbor MI 48108
734-973-0099
800-624-3170

Fax: 734-973-0097

E-mail: info@aventools.com
Web: www.aventools.com

Avex Probes, Inc. (API)
1683 Winchester Road
PO Box 1026
Bensalem PA 19020
215-638-3300
800-877-7623

Fax: 215-638-9108

Avital Technologies
1535 Barclay Boulevard
Buffalo Grove IL 60089
847-215-2233

Fax: 847-215-0334
E-mail: avital@avital.com

AVO International *

PO Box 9907

Valley Forge PA 19485-1007
610-676-3500

800-723-AV01

Fax: 610-676-8610

E-mail: avosales@avointl.com
Web: www.avointl.com

B&B Electronics Manufacturing
707 Dayton Road

PO Box 1040

Ottawa IL 61350-9545
815-434-0846

Fax: 815-434-7094

E-mail: Rfosbender@bb-elec.com
Web: www.bb-elec.com

Balanced Audio Technology
800 First State Boulevard
Wilmington DE 19804
302-999-8855

Fax: 302-999-8818

E-mail: info@balanced.com

Basis Audio, Inc.
26 Clinton Drive
Unit 116

Hollis NH 3049
603-889-4776
Fax: 603-889-5402

Behlman Electronics

80 Cabot Court

Happpauge NY 11788
516-435-0410
800-874-6727

Fax: 516-951-4341

E-mail: Sales@behlman.com
Web: www.behiman.com

Beige Bag Software

279 East Liberty

Ann Arbor MI 48104-2120
734-332-0487

Fax: 734-332-0392

E-mail: Info@beigebag.com
Web: www.beigebag.com

Bel Merit Corporation

29772-A Avenida delas Banderas
Rancho Santa Margarita CA 92688
949-766-4800

800-532-3221

Fax: 949-766-5800

BEL-Tronics Ltd.

2422 Dunwin Drive
Mississauga ON L5L-1J9
905-828-1002

Fax: 905-828-2951

Belden Electronics Division *
PO Box 1980

Richmond IN 47375
765-983-5200
800-235-3361

Fax: 765-983-5294

E-mail: Ifro@belden.com
Web: www.belden.ccm

Belkin Components

501 Walnut Street

Compton CA 90220
310-898-1100

Fax: 310-898-1111

E-mail: tawneem@belkin.com

Benedict Computer *

220 Felton Drive

Menlo Park CA 94025
650-323-0148

800-346-5186

Fax: 415-323-0156

E-mail:
sales@benedictcommunication.com
Web: www.benedictcommunication.com
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Berkeley Nucleonics

3060 Kerner Blvd. #2

San Rafael CA 94901
800-234-7858

Fax: 415-453-9956

E-mail: davec@berkeleynucleonics.com

Best Power

PO Box 280

Necedah WI 54646
608-565-7200
800-356-5794

Fax: 608-565-2221

E-mail: info@bestpower.com
Web: www.bestpower.com

BGI Company, Inc. “AutoTech”
50509 Hollyhock Road

South Bend IN 46637
219-277-8762

Fax: 219-277-8762

E-mail: S_b@sprynet.com

Bibliodata

PO Box 61

Needham Heights MA 02194-0001
617-444-1154

Fax: 617-449-4584

E-mail: Ina@bibliodata.com

Web: www.bibliodata.com

Bird Electronics Corp.

30303 Aurora Boulevard
Cleveland (Solon) OH 44139
216-248-1200

Fax: 216-248-5426

BitWise Designs Inc.
2165 Technology Drive
Schenectady NY 12306
518-356-9740

Fax: 518-356-9749

Bivar Inc.

4 Thomas

Irvine CA 92618-2593
949-951-8808

Fax: 949-951-3974

E-mail: Bivar@interserv.com
Web: www.bivar.com

E/SICLMA N
NS iINTY

B&K Precision is a leading manufactur-
er of Test and Measurement Equipment
including  Oscilloscopes,  Power
Supplies,  Function  Generators,
Arbitrary Waveform Generators, Digital
Multimeters, Component Testers, LCR
Meters, EPROM/Device Programmers,
CRT Tester/Rejuvenators, SIMM/DIMM
Testers, NTSC Generators, Network/PC
Cable Testers, Datalogger, Light
Meters, Infrared Thermometers, Sound
Level Meters, Hygrometers, and
Anemometers. Please visit www.bkpre-
cision.com for a full listing of products.

BK

BK Precision *

1031 Segovia Circle
Placentia CA 92870
714-237-9220

Fax: 714-237-9214
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E-mail: sales@bkprecision.com
Web: www.bkprecision.com/

Blakely's Computer Support
609 Becky Drive

Tyler TX 75703
903-581-6992

Fax: 903-581-6997

E-mail: tea@tyler.net

Web: www.tyler.net/sm2001

Blaupunkt (see also Robert Bosch corp.)
2800 S. 25th Avenue

Broadview IL 60153

800-323-1943

Fax: 708-865-5209

BMI-Basic Measuring Instrument
1000 New Durham Road

Edison NJ 08818
800-876-5355

E-mail:
Bmisales@bmi.electrotek.com
Web: www.electrotek.com/bmi

Boaz Corp.

11772 Sorrento Valley Road #157
San Diego CA 92121
619-350-4600

Fax: 619-259-9277

Bogen Communications, Inc.
50 Spring Street

Ramsey NJ 7446
201-934-8500

Fax: 201-934-9832

Bondhus Corporation

1400 East Broadway

P.0. Box 660

Monticello MN 55362-9347
612-295-2162

800-328-8310

Fax: 612-295-4440

E-mail: Bondhus@bordhus.com

Bonkote America, Inc.

Bridge Street, PO Box 278
Three Rivers MA 01080-0278
413-289-1343

Fax: 413-289-1754

Bose Corp.

The Mountain

Framingham MA 01701-1183
508-879-7330

Fax: 972-208-5702

Boston Acoustics, Inc.
5300 Jubilee Drive
P.0. Box 601

Peabody MA 1961
978-538-5000

Fax: 978-538-5100

Bostwick, Inc.

125 0ld Monroe Road
Bogart GA 30622
706-543-9494

Fax: 706-369-9519

Broksonic Corp.
935 Broadway 6th Flcor
New York NY 10010

212-254-9012
Fax: 212-529-0620
E-mail: hatzlachh@msn.com

Brother International Corp.

100 Somerset Corporate Boulevard
Bridgewater NJ 8807
908-704-1700

Fax: 908-704-8235

Brunelle Instruments, Inc. *

PO Box 1223

Newport VT 05855-1010
819-563-9096

800-567-3506

Fax: 819-569-1408

E-mail: Jbrunel@altavista.com

Web: www.brunelleinstruments.com

Bulldog Security

288 Canton Road

Box 2280

Wintersville OH 43953
740-264-4710

Fax: 740-264-7306

Bumper industries, Inc.

8113 N.W. 54 Street

Miami FL 33166

305-592-3999

Fax: 305-593-1499

E-mail: bumper@bumperspeakers.com

Bybee Technologies

2072 Touraine Lane

Half Moon Bay CA 94019
650-728-9301

Fax: 650-726-6913
E-mail: cbrink@aol.com

BYD Battery Co., Ltd./BYD Battery
(USA) Co.

5327 Jacuzzi St. Bldg. 3G
Richmond CA 94804
510-525-4710

Fax: 510-525-4728

Cable University *

151 Mystic Avenue
Medford MA 02155
781-396-6155
800-537-8254

Fax: 781-396-6395
E-mail: info@cableu.net
Web: www.cableu.net

Cablescan

950 E Royal Oaks Drive
Monrovia CA 91016
626-357-9269
800-898-5783

Fax: 626-357-9749

Web: www.cablescan.com

Cahill Electronics
160 Main Street

PO Box 568
Kingston NH 03848
603-642-4292

Fax: 603-642-7941

CAIG Laboratories, Inc. *
1220 Thatcher Court
Poway CA 92064

Advertisers in this issue are listed in red.

858-486-8388
800-CAIG-123

Fax: 858-486-8398

E-mail: Caig123@caig.com
Web: www.caig.com

Cal Test Electronics

1031 Segovia Circle

Placentia CA 92870
714-630-1908

888-256-2246

Fax: 714-630-0183

E-mail: info@caltestelectronics.com
Web: www caltestelectronics.com

Cal-Chip Electronics
15 Vincent Circle
Warminster PA 18974
800-915-9576

California Audio Technology (CAT)
2230 Arden Way Suite F
Sacramento CA 95616
888-432-7228

Fax: 916-648-2888

E-mail: cat@calaudiotech.com

Calrad Electronics *

819 N. Highland Avenue

Los Angeles CA 90038
323-465-2131

Fax: 323-465-3504

E-mail: calradelectronics@calrad.com
Web: www.calrad.com

Camelot Technology, Inc.

30 Snowflake Road
Huntingdon Valley PA 19006
215-357-8356

Fax: 215-357-7859

Canon Computer Systems
2995 Redhill Avenue
Costa Mesa CA 92626
714-438-3000

Fax: 714-438-3099

Canon USA, Inc.

One Canon Plaza

Lake Success NY 11042
516-328-5000

Fax: 516-328-4929

Canton Electronics/Standesign
1723 Adams Street N.E.
Minneapolis MN 55413
612-706-9250

Fax: 612-706-9255

Canton/Luxman Electronics Corp.
1723 Adams Street NE
Minneapolis MN 55413
612-706-9250

Fax: 612-706-9255

Web: www.cantonusa.com

Capitol Sales Co., Inc.

3110 Neil Armstrong Boulevard
Eagan MN 55121
800-467-8255

Fax: 800-440-4077

E-mail: info@capitolsales.com
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Car-Go Battery Co.
3860 Blake Street
Denver CO 80205
303-296-8763
Fax: 303-295-7125

CareCo.

8301-B Retreat Road
Walkersville MD 21793
301-845-7401/7402
Fax: 800-276-6188

Cartronix

2912 N. Calumet Road
Valparaiso IN 46368
219-464-2571

Cary Audio Design

111-A Woodwinds Indust. Court
Cary NC 27511

919-481-4494

Fax: 919-460-3828

E-mail: info@caryaudio.com

Cascade Audio Engineering *
19135 Kiowa Road

Bend OR 97702
541-389-6821

Fax: 541-389-5273

E-mail: cae@hwy97 .net

Web: www.cascadeaudio.com

Case Design Corp. *

333 School Lane

Telford PA 18969
215-703-0130

800-847-4176

Fax: 215-703-0139

E-mail: casedesigncorp@rcn.com
Web: www.casedesigncrop.com

Casio Phonemate, Inc.

20665 Manhattan Place

Torrance CA 90501

310-618-9910

Fax: 310-212-0752

E-mail: mchan@casiophonemate.com

Casio Technical Info Center
570 Mount Pleasant Avenue
Dover NJ 07801-1620
201-361-5400
800-458-0212

CCM, Inc.

8933 NW 23rd Street
Miami FL 33172
305-477-3930

Fax: 305-477-1226

CEA Technical Education & Svcs
2500 Wilson Boulevard
Arlington VA 22201-3834
703-907-7633

Fax: 703-907-7968

E-mail: Don@eia.org

Web: www.cemacity.org

CEDIA

9202 N Meridian #200
Indianapolis IN 46260-1810
317-571-5602
800-669-5329

Fax: 317-571-5603

*Updated 2001 by Company

E-mail: Member@cedia.crg
Web: www.cedia.org

Centronics

1610 Whitehall Road
Annapolis MD 21401
410-626-8610

Fax: 410-626-8531

Cerwin-Vega, Inc.

555 E. Easy Street
Simi Valley CA 93065
805-584-9332

Fax: 805-583-0865

Champion Technologies Inc.
2553 North Edgington Street
Franklin Park IL 60131
708-451-1000

Chaney Instruments Co.

965 Wells Street

P.0. Box 70

Lake Geneva WI 53147
414-248-4449

Fax: 414-248-8707
koermer@genevaonline.comWeb:

Channel Master Div of Avnet

1315 Industrial Park Drive

P.0. Box 1416

Smithfield NC 27577
919-934-9711

Fax: 919-989-2200

Web: www.channelmaster.avnet.com

Chaparral Communications
2005 Hamilton Avenue
Suite 260

San Jose CA 95125
408-559-1420

Fax: 408-559-1760

Charleswater

Div. of Desco

90 Hudson Road

Canton MA 02021-1407
781-821-8370

Fax: 781-575-0172

E-mail: Service@charleswater.com
Web: www.charleswater.com

Checkpoint Professional Laser Tools
3112 Kashiwa Street

Torrance CA 90505

310-891-1550

Fax: 310-891-1551

Chemtronics (ITW)

8125 Cobb Center Drive
Kennesaw GA 30152
770-424-4888
800-645-5244

Fax: 770-424-4267

Web: www.chemtronics.com

Chicago Case Company
4446 South Ashland Avenue
Chicago IL 60609-3141
312-927-1600
800-927-2602

Fax: 800-333-8172
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Chicago Miniature Lamp, Inc.
147 Central Avenue
Hackensack NJ 07601
201-489-8989

Fax: 201-489-6911

Web: www.chml.com

Chip Quik

195 Falmouth Road Unit 1C
Mashpee MA 02649
508-477-2264
800-836-2447

Fax: 508-477-2982

E-mail: Chipquik@aol.com
Web: www.chipquikinc.com

Ciba Specialty Chemicals
4917 Dawn Avenue

East Lansing MI 48823-5691
517-324-1321

800-331-6810

Fax: 517-324-1384

Web: www.cibasc.com

cIbco

220 Cochrane Circle
Morgan Hill CA 95037
408-779-3106

Fax: 408-778-8190

CIE America, Inc.
2701 Dow Avenue
Tustin CA 92780
949-573-2942

Fax: 949-757-4488
Web: www.citoh.com

Cinda Acoustic

320 Valleymeade Drive
Richmond Hill ON L4B 2E1
905-889-6933

Cinepro

1030 Vincente

San Francisco CA 94116
415-564-6300

Fax: 415-564-6324

Circuit Technology Center Inc.
45 Research Drive

Haverhill MA 01832-1293
978-374-5000

Fax: 978-372-5700

E-mail: Jferry@circuitnet.com
Web: Www.circuitnet.com

Cisco Systems

170 West Tasman Drive
San Jose CA 95134
408-526-4000

Fax: 408-526-4100

Citizen America Corp.

831 S Douglas Street Suite 121
El Segundo CA 90245
310-643-9825

Fax: 310-725-0182

Web: www.citizen-america.com

Clarion Sales Co.

661 W. Redondo Beach Boulevard

Gardena CA 90247
310-327-9100
Fax: 310-327-1999

Clark Synthesis

8122 Park Lane Suite 110
Littleton CO 80120
303-797-7500

Fax: 303-797-7501

Clary Corp.

1960 S. Walker Avenue
Monrovia CA 91016
626-359-4486

800-442-5279

Fax: 626-305-0254

E-mail: Shfernandez@clary.com
Web: www.clary.com

Classco Inc.

99 Airport Road
P.0. Box 669
Concord NH 03302
603-225-2990

Fax: 603-225-2998

Clauss Electronics Div.

223 N. Prospect

Fremont OH 43420
419-332-7344

800-225-2877

Fax: 419-332-8077

E-mail: claussco@waorldnet.att.net
Web: www.claussco.com

Clements Loudspeaker,
Div. of Audiosphere
3450 East Baylor Lane
Chandler AZ 85522
480-899-3565

Fax: 480-899-8963
E-mail: prc@home.com

Cleveland Inst. of Electronics *
1776 East 17th Street
Cleveland OH 44114
216-781-9400

800-CIE-OHIO

Fax: 216-781-0331

E-mail: Instruct@cie-wc.edu
Web: www.cie-wc.edu

Coaxicom Components Corp. *
1707-32A Veterans Memorial Highway
Central Islip NY 11749
631-234-4447

800-583-9954

Fax: 631-234-5149

E-mail: instock@coaxicom.com
Web: www.coaxicom.com

Cobra Electronics Corp.
6500 West Cortland Street
Chicago IL 60707
773-889-8870

Fax: 773-794-1930

Coby Electronics Corp.
56-65 Rust Street
Maspeth NY 11378
718-416-3300

Fax: 718-416-3305
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Code-Alarm, Inc.

950 E. Whitecomb

Madison Heights MI 48071
800-421-3209

Fax: 248-583-7344

Cole-Parmer Instrument Co.
625 E. Bunker Ct.

Vernon Hills IL 60061
847-549-7600

Fax: 847-847-2929

E-mail: info@coleparmer.com

Columbia Data Products

P.0. Box 163088

Altamonte Springs FL 32716
407-869-6700

Fax: 407-862-4725

Columbia Telecommunications Group

174 Milbar Blvd.
Farmingdale NY 11735
516-501-5000

Fax: 516-501-5040

Comarco Wireless Technologies
2 Cromwell

Irvine CA 92618
949-450-8010

Fax: 949-599-1415

E-mail: info@comarco.com

CommTek Communications Corp.
9302 Lee Highway Suite 600
Fairfax VA 22031
703-251-3000

Fax: 703-251-3010

E-mail: mail@comtek.com

COMPAQ Computer Corp.
20555 State Hwy 249
Houston TX 77070
281-378-6020

Fax: 203-775-4595

Web: www.compag.com

Computer & Monitor Maintenance
6649 Peachtree Ind. Blvd Suite N1
Norcross GA 30092-4302
770-662-5633

800-466-4411

Fax: 520-441-7699

E-mail: cmm@computermonitor.com
Web: www.computermonitor.com

Computer Cable & Connector Co.
PO Box 1261

Morristown NJ 7962
973-993-9285

Fax: 973-267-0368

The Computer Industry Aimanac
1013 South Belmont Avenue
Arlington Heights IL 60005
E-mail: Info@c-i-a.com

Web: www.c-i-a.com

Computer Maintenance Training
420 Northboro Road

Marlboro MA 01752
508-624-7708

800-952-5977

Fax: 508-624-4179

E-mail: mkieft@cmtctrains.com
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Web: www.cmtctrains.com

Computer Power Inc.

124 W. Main Street

High Bridge NJ 08829-1707
908-638-8000
800-526-5088

Fax: 908-638-4931

Computer Transaction Systems
15 Bayview Street

PO Box 56

North Weymouth MA 02191
617-331-6968

800-331-6968

Fax: 617-331-6969

E-mail: Ctsysinc@concentric.net

Computing Technology Ind. Assoc.
(CTIA)

450 E 22nd Street

Lombard IL 60148-6158
800-333-9532

Fax: 708-268-1384

Compuvideo Test Instruments
3861 Oceanview Avenue

Brooklyn NY 11224
718-265-2801

Fax: 718-372-8630

E-mail: compuvid@1x.netcom.com
Web: www.compuvideo.com

Comtec, Div Allied Tech
247 Charlotte Street

POB 18739

Asheville NC 28814-0739
828-252-7092

Fax: 828-254-9747

Comtech Antenna Systems, Inc.
3100 Communications Road

St. Cloud FL 34769
407-892-6111

Fax: 407-957-3402
csisales@comtechsystems.com

Conair Corp.

1 Cummings Pt. Road
Stamford CT 6904
203-351-9000

Fax: 732-499-0697

Concord Camera Corp.
35 Mileed Way

Avenel NJ 07001
732-499-8280

Fax: 732-499-0697
E-mail: bets96@aol.com

Connecticut Microcomputer
POB 186

Brookfield CT 06804
203-740-9890

Fax: 203-775-4595

Web: www.2cmce.com

Connector Corporation
4720 Yender Avenue
Lisle IL 60532
630-969-3400

Fax: 630-969-3545

The Consortium for ES&T Training
3503 S. Wakefield Street
Arlington VA 22206
703-998-0936

Fax: 703-935-5892

Consumer Electronics Association *
2500 Wilson Boulevard

Arlington VA 22201

703-907-7670

Fax: 703-907-7968

E-mail: tesdept@ce.org

Web: www.ce.org

Controlled Power Co. *

1955 Stephenson Highway

Troy MI 48083

248-528-3700

800-521-4792

Fax: 248-528-0411

E-mail: info@controlledpwr.com
Web: www.controlledpwr.com

Conway Engineering, Inc.

8393 Capwell Drive

Oakland CA 94621-2113
510-568-4028

800-626-6929

Fax: 510-568-1397

E-mail: Conway@crl.com

Web: www.conway-engineering.com

Cook’s Inst. of Elec. Engineering
4251 Cypress Drive

Jackson MS 39212
601-371-1351

Fax: 601-371-2619

Cooper Bussmann *

7300 West Wilson Avenue
Chicago IL 60566
708-867-4600

Fax: 708-867-2211

E-mail: info@magnumtb.com
Web: www.magnumtb.com

Cooper Tools

PO Box 30100

Raleigh NC 27622-0100
919-362-7510

Web: www.coopertools.com

Coordinated Service, Inc. *
PO Box 742

Harvard MA 01451
978-456-9699

Fax: 978-456-9599

E-mail: Wherbert@coord.com
Web: www.coord.com

Core Software

26303 Oak Ridge Drive

Spring TX 77380-1918
281-292-2177

Fax: 282-298-1492

E-mail: Core@coresoftware.com
Web: www.coresoftware.com

Cornerstone Technology
528 Finsbury Road
Mailing: PO Box 69
Columbia SC 29212
803-796-7899

Fax: 893-781-9087

Advertisers in this issue are listed in red.

E-mail: mhoyle@usit.vet

Cortec Corporation *

4119 White Bear Parkway
St Paul MN 55110
651-429-1100
800-4-CORTEC

Fax: 651-429-1122

E-mail: Info@cortecvci.com
Web: www.cortecvci.com

Cougar International

5724 2nd Avenue

Brooklyn NY 11220
718-492-0555

Fax: 718-492-0405

E-mail: cougarUSA@AOL.com

Coustic, dix. of Concept Enterprises
4260 Charter Street

Vernon CA 90058

323-582-2832

Fax: 323-582-4328

CRC Industries, Inc.

885 Louis Drive

Warminster PA 18974-0586
215-674-4300

800-556-5074

Fax: 215-674-2196
webmaster@crcindustries.com
Web: www.crcindustries.com

CRC Press, Inc.

2000 Corporate Blvd. NW
Boca Raton FL 33431
407-994-0555

Creative Electronics
1417 N. Selfridge
Clawson MI 48017
248-435-8916

Creative Logics Corporation *
1975 E Sunrise Blvd. Suite 729
Fort Lauderdale FL 33304
954-713-6363

888-564-4737

Fax: 954-713-6365
75343,2575@compuserve.com
Web: www.logiserv.com

Crest Electronics

3706 Alliance Drive
Greensboro NC 27407
336-855-6442

Fax: 336-855-6676

Crestron Electronic, Inc. *

15 Volvo Dr

Rockleigh NJ 07647
800-237-2041

Fax: 201-767-1902

E-mail: pbooher@crestron.com

Crimestopper Security Products, Inc.
1770 S. Tapo Street

Simi Valley CA 93063
805-526-9400

Fax: 805-581-9500

E-mail: e-mail@crimestopper.com
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Crosley Radio

1220 E. Oak Street
Louisville KY 40204
502-583-4246

Fax: 502-584-8531
E-mail: starr@1cp.net

Crossfire Car Audio

12737 Moore Street

Cerritos VA 90703
562-483-8111

Fax: 562-483-8106
caseyt@crossfirecaraudio.com

CSI/SPECO *

200 New Highway
Amityville NY 11701
631-957-8700
800-645-5516

Fax: 631-957-9142

E-mail: info@csi-speco.com
Web: www.csi-speco.com

Cstar Optics, Inc.

365-A Cloverleaf Drive
Baldwin Park CA 91706
626-369-2770

Fax: 626-368-7446

CSTS Inc.

4123 East La Palma
Anaheim CA 92807-1813
714-961-2787

Fax: 714-961-6010
E-mail: Csts@csts.com
Web: www.csts.com

CTX International
20955-T Pathfinder Road
Diamond Bar CA 91765
909-598-8094

Fax: 909-610-2566

Cubix Corp.

2800 Lockheed Way
Carson City NV 89706
775-888-1000

Fax: 775-888-1001

CUI Stack

9640 S.W. Sunshine Ct Ste 700
Beaverton OR 97005
503-643-4899

Fax: 503-643-6129

Cutler-Hammer

2256 29th St. NE Suite 19
Calgary AL T1Y 7G4
403-717-2000

Fax: 403-717-0579

D&D Enterprises

27W937 Commercial Avenue
Barrington IL 60010
708-381-0789
800-445-7949

D-Tools, Inc.

2300 Clayton Road Suite1540
Concord CA 94520
935-681-2326

Fax: 800-835-5991

* Updated 2001 by Company

DATA.

15 Inverness Way East

PO Box 6510

Englewood CO 80155-6510
303-799-0381
800-447-4666

Fax: 303-799-4082

Daewoo Electronics Corp. of America
120 Chubb Avenue

Lyndhurst NJ 7071

201-460-2000

Fax: 201-935-5004

Dakota Digital

3421 West Hovland Avenue
Sioux Falls SD 57107
605-332-6513

Fax: 605-339-4106

Dandy Mfg. Company *

2323 Gibson Street

Muskogee OK 74403
918-682-4286

E-mail: polo@geotec.net

Web: dandymanufacturing.homestead.c

Data Business Publishing

15 Inverness Way East C304A
Englewood CO 80112-5776
303-799-0381

800-447-4666

Fax: 303-799-4082

E-mail: Data.sales@ihs.com
Web: www.data.ihs.com

Data General Corp.

4400 Computer Drive
Westborough MA 01580
508-898-5000

Fax: 508-366-1319

Data-Basics Inc.

9450 Midwest Avenue
Garfield Heights OH 44125
216-663-5600

800-837-7574

Fax: 216-663-5454

E-mail: dbinc@databasic.com
Web: www.databasic.com

Datadesk Technologies

10598 NE Valley Road
Bainbridge Island WA 98110
650-573-6369

Fax: 650-573-6187

E-mail: sales@datadesktech.com

Datatronics, Inc.

28151 Highway 74

Romoland CA 92585
909-928-7700

Fax: 909-928-7701

E-mail: sales@datatronics.com
Web: www.datatronics.com

Dazor Manufacturing Corp. *
4483 Duncan Avenue

St. Louis MO 63110-1111
314-652-2400
800-345-9103

Fax: 314-652-2069

E-mail: Info@dazor.com
Web: www.dazor.com

Advertisers in this issue are listed in red.

Decisionmark

200 Second Ave SE  Ste 300
Cedar Rapids 1A 52401
319-365-5597

Definitive Technology, LLP
11433 Cronridge Drive
Owings Mills MD 21117
410-363-7148

Fax: 410-363-9998

Dell Computer Corp.

1 Dell Way

Round Rock TX 78682
512-338-4400

Fax: 512-283-1111
Web: www.dell.com

Den-On Instruments (USA), Inc.
2079 S Atlantic Blvd. Suite C
Monterey Park CA 91754-6348
213-266-5960

800-397-5960

Fax: 213-266-5963

Denon Electronics
222 New Road
Parsippany NJ 7054
973-882-7458

Fax: 201-808-1608

Desco East

90 Hudson Road
Canton Ma 02021
781-821-8370

Fax: 781-575-0172
Web: www.desco.com

Desco West

3651 Walnut Avenue
Chino CA 91710
909-627-8178

Fax: 909-627-7449
Web: www.desco.com

Designtech International, Inc. *
7955 Cameron Brown Ct.
Springfield VA 22153
703-866-2000

800-337-4468

Fax: 703-866-2001

E-mail: ship@designtech-intl.com
Web: wwww.designtech-intl.com

DeVry

1 Tower Lane

Oak Brook Terr IL 60181
708-571-7700

Diablo Acoustics

2451 Del Mar Ct.
Discovery Bay CA 94514
925-516-0364

Fax: 925-516-0184

Dial Digital Inc.

1033989 Henning Drive
Burnaby BC V5C 6N5
604-291-8838

Fax: 604-291-8481

E-mail: robcam@dialdigital.com

Dialight Corporation *
1913 Atlantic Avenue

Manasquan NJ 08736-1005
732-223-9400

Fax: 732-223-8788

Web: www.dialight.com

Diamond Audio Technology
3030 Pennsylvania Avenue
Santa Monica CA 90404
310-582-1121

Fax: 310-582-1502

Dictaphone Corp.

3191 Broadbridge Avenue
Stratford CT 06614
203-381-7000

Fax: 203-386-8595

E-mail: jvau@dictaphane.corp

Digi Data Corp.

8580 Dorsey Run Road
Jessup MD 20794
301-498-0200

Fax: 301-498-0771

Digital Equipment Corp.
(Now Compaq)

PO Box 4957

Houston TX 77210
713-613-7250

DisplayMate Technologies Corp.
PO Box 550

Amherst NH 03031
603-672-8500

800-932-6323

Fax: 603-672-8640

E-mail: Info@displaymate.com
Web: www.displaymate.com

Diversified Case Co., Inc.
50 Harbor Point

Utica NY 13502
315-797-2725

Fax: 315-797-5231

Dolby Laboratories Licensing Corp.
100 Potrero Avenue

San Francisco CA 94103
415-558-0200

Fax: 415-863-1373

Dolch Computer Systems *
3178 Laurel View Court
Fremont CA 94538
800-538-7506

E-mail: sales@dolch.com
Web: www.dolch.com

Dranetz/BMI

1000 New Durham Road
Edison NJ 8818
732-287-3680

Fax: 732-248-1834

Dremel

4915 21st Street
Racine WI 5340
414-554-1390
800-437-3635
Fax: 414-554-7654
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DWIN Electronics

5838 San Fernando Road Unit D
Glendale CA 91202
818-956-1608

Fax: 818-956-0721

E-mail: info@dwin.com

DX Communications

1143 W. Newport Center Drive
Deerfield Beach FL 33442
954-437-5711

Fax: 954-427-0934

E-mail: ecocks@ics-cable.com

Dymax Corporation *

51 Greenwoods Road
Torrington CT 06790
860-482-1010
877-396-2988

Fax: 860-496-0608
E-mail: info@dymax.com
Web: www.dymax.com

Dynaloy, Inc.

PO Box 33609
Indianapolis IN 46203
317-788-5694
800-669-5709

Fax: 800-671-9583
E-mail: info@dynaloy.com
Web: www.dynaloy.com

Dynamic Control of North America
3042 Symmes Road

Hamilton OH 45015
513-860-5094

Fax: 513-860-5095

Dynatech Electronics, Inc.

9980 Glenoaks Blvd. Unit C

Sun Valley CA 91352
818-771-0755

Fax: 818-771-0763

E-mail: sales@vehicles-security.com

Dynaudio

1144 Tower Lane
Bensonville IL 60106
630-238-4200

Fax: 630-238-0112

E-Tech Inc. USA

151 Atkinson Hill Avenue
Bardstown KY 40004
502-349-0910

Fax: 502-349-9596

Eagan Technical Services, Inc.
1408 Northland Drive

St Paul MN 55120
612-688-0098

800-285-1873

Fax: 612-688-7829

Earthquake Sound Corp.

1215 O’Brien Drive

Menlo Park CA 94025
650-327-3003

Fax: 650-327-0179
abraham.quake@worldnet.att.net

Eastman Kodak Co.
343 State Street
Rochester NY 14650
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716-724-4000

ECG
(formerly Philips distribution)
See NTE

Echo Busters

2 Vauxhall Ct.

Melville NY 11747
516-643-6895

Fax: 516-253-0298

E-mail: echobuster@aol.com

Eclipse by Fujitsu Ten
19600 S. Vermont Avenue
Torrance CA 90502
800-233-2216

Fax: 310-767-4375

Edroy Products
P.0. Box 998
Nyack NY 10960
914-358-6600
800-233-8803
Fax: 914-358-4098

EGS Electrical Group, LLC
199 Scott Swamp Road
Farmington CT 06034
860-677-5541

Fax: 800-538-6545

8X8, Inc.

2445 Mission College Boulevard
Santa Clara CA 95054
408-727-1885

Fax: 408-980-0432

EIKI International

26794 Vista Terrace Drive
Lake Forest CA 92630
714-457-0200

Fax: 714-457-7878

Electro Brand, Inc.

5410 W. Roosevelt Road

Chicago IL 60644

773-261-5000

Fax: 773-261-5091

E-mail: electro.brand@electro.com-
mercemail.co

Electro Horizons *

114 Lincoln Road E.

Plainview NY 11803
516-938-1159

E-mail: slevine@electrohorizons.com
Web: www.electrohorizons.com

Electro-Mech Components *

1826 Floradale Avenue

South El Monte CA 91733
626-442-7180

888-442-7180

Fax: 626-350-8070

E-mail: elmechcomp@cs.com
Web: Www_.electromechcomp.com

Electro Scientific Industries
13900 NW Science Park Drive
Portland OR 97220
503-641-4141

Fax: 503-643-4873

Electro Standards Lab, Inc. *

Data Comm Products Division

36 Western Industrial Drive
Cranston Rl 02921

401-943-1164

877-943-1164

Fax: 401-946-5790

E-mail: Eslab@electrostandards.com
Web: www.electrostandards.com

Electrocompaniet

8816 Patton Road
Wyndmoor PA 19038
215-836-2478

Fax: 215-836-2273
E-mail: sales@jason-scott.com
Electrohome (USA) Inc.
2037 Pointe Avenue
Ontario CA 91761
909-923-3070

Fax: 909-923-0703

Electro Sound
480 Broad Street
Ridgefield NJ 7657

Electrolndustries *
4201 Irving Park Road
Chicago IL 60641
773-736-0999

Fax: 773-736-4238

Electronic Components, Assemblies
& Materials Association (ECA) *

The Electronic Components Sector of
the Electronic Industries Alliance (EIA)
2500 Wilson Boulevard

Arlington, VA 22201

703-907-7535

Fax: 703-907-7549

Web: www.ec-central.org

Electronic Components & Equipment
4027 NW 24th Street

Miami FL 33142

305-870-1500

Fax: 305-871-3736

Email: sales@ecemiami.com
Web:www.ecemiami.com

Electronic Design Specialists makes test
equipment designed to help servicing
electronic technicians troubleshoot
problems quickly and easily. The
CapAnalyzer 88A checks electrolytic and
tantalum capacitors in-circuit with 100%
accuracy, and the LeakSeeker 82B
locates shorted or leaky components to
the exact location on the pc board.

Electronic Design Specialists *
21621 Reflection Lane

Boca Raton FL 33428-4104
561-487-6103

Fax: 561-487-6103

E-mail: info@eds-inc.com
Web: www.eds-inc.com

Advertisers in this issue are listed in red.

Electronic Expediters
3700 Villa Pescador
Camarillo CA 93012
805-987-7171

Fax: 805-987-3344

Electronic Industries Assoc.
2500 Wilson Boulevard
Arlington VA 22201
703-907-7674

THE MAGAZINE FOR PROFESSIONAL ELECTRONIC AND COMPUTER SERVICERS

ELEGCTROM:

Servicing & Technology

Electronic Servicing & Technology
Service Professionals stay up-to-date
on the latest servicing, networking,
and installation techniques and tech-
nologies. The technology-driven edi-
torial format of ES&T provides use-
able information designed to meet
the service demands of a broad range
of consumer/residential electronic
products. This includes new of indus-
try developments, 8 pages of ProFax
Schematics in each issue, articles on
troubleshooting and repair based on
real life problems and solutions.

Electronic Servicing & Technology *
403 Main Street, 2nd Floor

POB 748

Port Washington NY 11050-3111
516-883-3382

800-462-4659

Fax: 516-883-3382

E-mail: dallen@mainlymarketing.com
Web: www.estmag.com

Electronic Software Developers

826 South Main Street

South Farmingdale NY 11735-4152
516-293-0298

800-621-8477 (TIPS

E-mail: Esd@bcccom.com

Web: www.servicetips.com

Electronic Specialists, Inc. *
32 N Main Street

PO Box 389

Natick MA 01760
508-655-1532

800-225-4876

Fax: 508-653-0268

E-mail: Clipprx@ix.netcom.com
Web: www.elect-spec.com

Electronic Systems
624 Cedar Street
Rockford IL 61101
815-968-1040

Fax: 815-962-1495

Electronic Technicians Assoc. *
502 N. Jackson

Greencastle IN 46135-1035
765-653-8262

800-288-3824

Fax: 765-653-4287

E-mail: ETA@tds.net

Web: www.eta-sda.com
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Electronics Representatives Assoc. *
444 N Michigan Avenue Suite 1960
Chicago IL 60611

312-527-3050

800-776-7377

Fax: 312-527-3783

E-mail: Info@era.org

Web: www.era.org

Electronics Solutions Design

PO Box 2501

Cinnaminson NJ 08077-4901
856-786-3700

Fax: 856-829-1823

E-mail:
MJL@ElectronicSolutionsCo.com

Electro-Tech Systems, Inc.

3101 Mt. Carmel Avenue

Glenside PA 19038
215-887-2196

Fax: 215-887-0131

E-mail: Brianh@etsz.com

Web: www.electrotechsystems.com

Elenco Electronics, Inc. *
150 West Carpenter Avenue
Wheeling IL 60090
847-541-3800

Fax: 847-520-0085

E-mail: Elenco@elenco.com
Web: www.elenco.com

Elgar Electronics Corp *
9250 Brown Deer Road
San Diego CA 92121
858-450-0085
800-733-5427

Fax: 858-458-0267
E-mail: Sales@elgar.com
Web: www.elgar.com

C.H. Ellis Company, Inc.
2432 Southeastern Avenue
Indianapolis IN 46201
317-636-3351
800-466-3351

Fax: 317-635-5140

E-mail: sales@chellis.com
Web: www.chellis.com

Elna America Inc.
5770 Warland Dr
Cypress CA 90630
714-761-8600

Eltrex Industries Inc.
65 Sullivan Street
Rochester NY 14605
71 6-454-6100 X222
Fax: 716-263-7766

Emerson Radio Corp.
9 Entin Road
Parsippany NJ 07054
973-884-5800
800-695-0095 Order

Eminent Technology, Inc.

225 E. Palmer Avenue
Tallahasse FL 32301
850-575-5655

Fax: 850-224-5999

E-mail: info@eminent-tech.com

*Updated 2001 by Company
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EMUILATION TECHNOLOGY, INC.
World Leader in Adapters, Clips, and Test Accessories
Emulation Technology, Inc. (ET)isa 18
year old silicon valley company provid-
ing hardware engineers, technicians and
the OEM electronics market with over
4,000 chip level signal access tools.
Including emulator adapters, program-
ming adapters, logic analyzer adapters,
bread boarding adapters and test clips.
We support all packages: BGA, MBGA,
TQFP, PQFP, PLCC, SOIC, SSOP TSOP,
TSSOP, HGA, MLF, PGA and LCC.

Emulation Technology, Inc. *
2344 Walsh Avenue, Building F
Santa Clara CA 95051
408-982-0660

800-Adapter

Fax: 408-982-0664

E-mail: et@emulation.com
Web: www.1800adapter.com

Energizer Battery Co.
Checkerboard Square
St. Louis MO 63164
314-982-2000

Fax: 314-982-1809

Energy Loudspeakers

3641 McNicoll Avenue
Scarborough ON M1X 1G5
416-321-1800

Fax: 416-321-1500

Enlightened Audio Designs
402 N. B Street

Fairfield IA 52556
641-472-4312

E-mail: Eadcorp.com

Web: Eadcorp.com

Envision Peripherals, Inc.
47490 Seapridge Drive
Fremont CA 94538
510-770-9988

Fax: 510-770-1088
E-mail: epi@epius.com

Epoxy Technology
14 Fortune Dr
Billerica MA 01821
508-667-3805

Epson America,Inc.
20770 Madrona Avenue
Torrance CA 90509-284
310-782-0770

Fax: 310-782-5220
Web: www.epson.com

The Eraser Company, Inc. *
Oliva Drive

PO Box 4961

Syracuse NY 13221-4961
315-454-3237
800-724-0594

Fax: 315-454-3090

E-mail: Info@eraser.com
Web: www.eraser.com

Advertisers in this issue are listed in red.

Eric Electronics

2220 Lundy Avenue

San Jose CA 95131
408-432-1111

Fax: 408-433-0570

E-mail: renee@ericnet.com

Ericsson Inc.

7001 Development Drive
Research Triangle Park NC 27708
919-472-7000

Fax: 919-472-6129

Escalera, Inc.

708 Industrial Drive South
PO Box 1359

Yuba City CA 95993
530-673-6318

Fax: 530-673-6376

E-mail: info@escalera.com
Web: www.stairclimber.com

ESD Systems

19 Brigham Street #9
Marlboro MA 01752
508-485-7390

Fax: 508-490-0257

Esico/Triton

2 Esico Lane

PO Box 247

Deep River CT 06417
860-526-5361

Fax: 860-526-9524

Esoteric Audio USA

44 Pearl Pentecost Road
Winder GA 30680
770-867-6300

Fax: 770-867-2713
E-mail: info@eau.com

ESP Electronic Specialists, Inc.
32 N. Main Street

PO Box 389

Natick MA 01760
508-655-1532

Fax: 508-653-0268

Essential Seminars

297-101 Kinderkamack Rd Suite 122
Oradell NJ 07649

201-986-1678

Fax: 201-986-1679

EURAS USA, Inc.

PO Box 2036

Waterloo IA 50704-2036
319-236-2000
800-453-8727

Fax: 319-236-2020
E-mail: Info@euras.com

Evett & Shaw/Flatte Design
3565 S. West Temple

Salt Lake City UT 841
801-293-8286

Fax: 801-293-8289

E-mail: cpease@inquo.net

EVI Audio

600 Cecil Street
Buchanan MI 49107
616-695-6831

Fax: 616-695-1304

Excalibur Electronics
9210 NW 12 Street
Miami FL 33172
305-477-8080

Fax: 305-477-9516

Exel Tech

225E. Loop 820 N.
Fort Worth TX 7611
817-595-4969

Fax: 817-595-1290

Exeter Technologies, Inc.

One Penn Plaza Suite 4025
New York NY 10119
888-393-8371

Fax: 212-760-0649

E-mail: chalsamo@exertech.com

Extech Instruments *

285 Bear Hill Road
Waltham MA 02451-1020
781-890-7440

Fax: 781-890-7864

E-mail: extech@extech.com
Web: www.extech.com

E-Z Hook

225 North Second Avenue
PO Box 450

Arcadia CA 91066
818-446-61

Fax: 818-466-0972

Falcon Safety Products
25 Chubb Way
Branchburg NJ 08876
908-707-4900

Fax: 908-707-8855

Fanon Courier

17171 Murphy Avenue
Irvine CA 92614
949-417-8085

Fax: 949-417-8075

Fansteel Corp.

7466 E. Monte Criso Suite 1
Scotsdale AZ 85260
480-948-4928

Fax: 480-948-5459

Faroudja Laboratories, Inc.
750 Palomar Avenue
Sunnyvale CA 94086
408-735-1492

Fax: 408-735-8571

Federal Warranty Corporation
14025 Riveredge Drive

Suite 400

Tampa FL 33637
813-977-7600

Fax: 813-972-1293
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Fiber Options, Inc.

80 Orville Drive, Suite 102
Bohemia NY 11716-2533
516-567-8320

800-342-3748

Fax: 516-567-8322

E-mail: Info@fiberoptions.com
Web: www.fiberoptions.com

Fiberbilt Cases Inc.
601 W. 26th Street
New York NY 10001
212-675-5820

Fax: 212-691-5935

Fidelitone Distribution Services *
1260 Karl Court

Wauconda IL 60084
847-487-3300

Fax: 847-487-2689

E-mail: fds@fidelitone.com

Web: www_fidelitone.com

Fieldpiece Instruments *

231 East Imperial Highway Suite 250
Fullerton CA 92835

714-992-1239

Fax: 714-992-6541

E-mail: fpinfo@fieldpiece.com

Web: www_fieldpiece.com

Firestik Antenna Co.
2614 E. Adams Street
Phoenix AZ 85034
602-273-1836

Fax: 602-273-1836

fixer.com

Getting Bigger! The business that
sprung up on the web. Now doing VCR
parts, flybacks, semiconductors,
remotes, resistors, capacitors, test
equipment and more!!!

Fixer Corp. *

381 S Anes Street E306
Lakewood CO 80226
303-935-0514
800-736-0063

Fax: 508-462-8149
E-mail: parts@fixer.com
Web: www.fixer.com

Fluke Corporation *

PO Box 9090 M/S 250E
Everett WA 98206-9090
425-347-6100
800-44-FLUKE

Fax: 425-446-5116

E-mail: fluke-info@fluke.com
Web: www.fluke.com

Foss Warehouse

289 Schenck Street

North Tonawanda NY 14120
716-694-6400

Fax: 716-693-4322

Fotec Inc.
151 Mystic Avenue
Medford MA 02155-4615
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781-396-6155
800-537-8254

Fax: 781-396-6395
E-mail: Info@fotec.com
Web: www.fotec.com

Four Star Chemical
3137E 26th Street

Los Angeles CA 90023
323-266-7111
800-243-6264

Freeplay Energy Group
One Ramland Road
Orangebird NY 10962
914-258-5660

Fax: 914-680-9472

Friedrich Air Conditioning Co.
4200 North Pan Am Expressway
San Antonio TX 78219
210-225-2000

Frigidaire Home Products Co.
P.0. Box 212377

Martinet GA 30917
706-860-1751

Fujitsu General America, Inc.
353 Route 46 West

Fairfield NJ 7004
973-575-0380

Fax: 973-575-2194

E-mail: fgai@fugitsugeneral.com

Fry Technology

1661 Old Dixie Highway
Riviera Beach FL 33404
949-757-0111

Fax: 949-757-1853

Funai Corp./Symphonic
100 North Street
Teterboro NJ 7068
201-288-2066

Fax: 201-288-8019

Gage Applied Sciences
2000 32nd Avenue
Lachine QU H8T 3H7
514-633-7007

Fax: 514-633-1414

Garrett Metal Detectors
1881 West State Street
Garland TX 75042
972-494-6151

Fax: 972-494-1881

Gateway 2000

610 Gateway Drive

PO Box 2000

North Sioux City SD 57049
605-232-1758

Fax: 605-232-2023

GE Appliances/Consumer Sales Div.

Appliance Park Bldg. 6
Louisville KY 40225
502-452-4311

GEM Elctronics
920A River Street
Windsor CT 06095

860-683-0392
888-GEM-4195

Fax: 860-683-0396
Web:www.gemelec.com

Gemini Inc.

103 Mensing Way

Cannon Falls MN 55009
507-263-3957

800-533-3631

Fax: 507-263-3129

E-mail: sales@geminicases.com
Web: www.geminicases.com

General Devices Co., Inc.*
1410 South Post Road
Indianapolis IN 46239
317-897-7000

Fax: 317-898-2917

Web: www.generaldevices.com

General Disk Services

1530 Montague Expressway
San Jose CA 95131
408-432-0537

Fax: 408-434-1015

General Instrument Corp.
101 Tournament Drive
Horsham PA 19044
215-323-1000

General Sound Co., Ltd.

2240 W. Washington Boulevard
Los Angeles CA 9001
323-735-1515

Fax: 323-735-1505

Genesis Microchip

165 Commerce Valley Dr. W.
Thornhill ON L3T 7V8
905-889-5400

Fax: 905-889-5422

E-mail: info@genesis-microchip.on.ca

Geneva Group of Companies, Inc.
7109 31st Ave. N.

Minneapolis MN 55427
612-546-5620

Fax: 612-546-0933

Geotest, Inc.

2851 Pullman Street
Santa Ana CA 92705
949-263-2222
800-886-1201

GGEC America, Inc.

23240 Hawthorne Boulevard
Suite 208

Torrance CA 90505
310-791-6342

Fax: 310-791-6352

E-mail: ggec@aol.com

Gibson Research Corp.

27071 Cabot Road

Suite 105

Laguna Hills CA 92653-7009
949-348-7100

800-736-0637

Fax: 949-348-7110

Web: www.grc.com

Advertisers in this issue are listed in red.

Global Communications, Inc.
Global One Center

472 Capital Circle NW
Tallahassee FL 32304
904-574-6633
800-659-8659

Fax: 904-574-6663

Global Specialties

1486 Highland Avenue #2
Cheshire CT 06410
800-572-1028

Fax: 203-272-4330

E-mail: Fmen122@aol.com
Web: www.globalspecialties.com

Globus Cellular Ltd.

1955 Moss Court

Kelowna BC V1Y 9L3
250-860-3130

Fax: 250-860-3110

E-mail: info@globuscellular.com

GN Nettest

109 North Genesse Street
Utica NY 13502
315-797-4449

Fax: 315-798-4038

Go-Video, Inc.

7835 East McClain Drive
Scottsdale AZ 85260-1732
602-998-3400

Fax: 602-998-0381

E-mail: Parts@govideo.com

Godar Electronics*

339 N Gilbert Road

Gilbert AZ 85234

480-892-8207

Fax: 480-892-8207

E-mail: Mgodar@uswest.net

Web: www.users.uswest,net/~mgodar

Gold Sky, Inc.

One World Trade Center Suite 2287
New York NY 10048
212-321-1888

Fax: 212-321-1188

GoldStar Electronics Int'l, Inc.
(See LG-Zenith)

Good-Lyddon Data Systems
6879 Sard Street

Rancho Cucamonga CA 91701
909-980-4563

E-mail: Joseph_lyddon@eee.org

Gran Prix Electronics (GPX)
108 Madison Street

St. Louis MO 63102
314-621-3314

Fax: 314-621-0869

Gravity Co.

945 Berryessa Road 38
San Jose CA 95133
408-436-8430

Fax: 408-453-5620

* Updated 2001 by Company
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Greenlee Textron, Inc.
4455 Boeing Drive
Rockford IL 61109
815-397-7070

Fax: 815-397-8289

Greybeard Audio

P.0. Box 4505

Vancouver WA 98662
360-260-1147

Fax: 360-260-8417

E-mail: ghasales@gbaudio.com

Grundig

3520 Haven Avenue Unit L
Redwood City CA 94063
650-361-1611

Fax: 650-361-17

GTE Service Corp.
P.0. Box 152257
Irving TX 75015
972-507-5000
Fax: 972-507-5002

Willi Hahn Corp U.S.A.

1348 Dundas Circle
Monticello MN 55362
612-295-6591
800-494-6104

Fax: 800-494-7456

E-mail: Paul@wihatools.com
Web: www.wihatools.com

Hameg Instruments, Inc.

266 East Meadow Avenue

East Meadow NY 11554-2437
516-794-4080

800-247-1241

Fax: 516-794-1855

E-mail: hameg@aol.com

Web: www.hameg.com

Harbro Corp./Lineartech Audio
2691 West 15th Street
Brooklyn NY 11224
718-946-4134

Fax: 718-946-4151

Harman Pro North America
1449 Donelson Pike
Nashville TN 37217
615-399-2199

Fax: 615-360-0275

Harmon Kardon, Inc.

250 Crossways Park Dr
Woodbury NY 11797
516-496-3400

Fax: 516-682-3523

Web: www.harmonkardon.com

Heath Company

455 Riverview Drive
Benton Harbor MI 49022
800-444-3284 Cata
800-253-0570 Order

Fax: 616-982-5577

Help Desk Institute

5475 Tech Center Drive Suite 210
Colorado Springs CO 80909
719-268-0323

Fax: 719-268-0184

*Updated 2001 by Company

Hewlett-Packard Co.
3000 Hanover Street
Palo Alto CA 93404
650-857-1501

Fax: 650-857-5518

Hewlett-Packard Company
Personal Measurements Operation
1900 Garden of the Gods Road
Colorado Springs CO 80907
719-590-2053

719-590-1900

Fax: 719-590-2193

Hewlett-Packard Company
5301 Stevens Creek Boulevard
MS 54 LAF

Santa Clara CA 95051
408-553-7271

Hexacon Electric Co.

161 W. Clay Avenue

P.0. Box 36

Roselle Park NJ 07024-1946
908-245-6200

Fax: 908-245-6176

E-mail: Mail@hexaconelectric.com
Web: www.hexaconelectric.com

Hickok Instruments
10514 Dupont Avenue
Cleveland OH 44108
216-541-8060

Fax: 216-761-9879

High Tech Electronic Services *
1623 Aviation Boulevard
Redondo Beach CA 90278
310-379-2026

Fax: 310-379-9608

Highland Products, Inc.
P.0. Box 794

Dover NJ 07801
201-366-0156

Fax: 201-366-6665

Hirschmann Electronics *
30 Hook Mountain Road
Pine Brook NJ 07058-0654
973-830-2000
800-225-0524

Fax: 973-830-1470

E-mail: adnim@hirschmann-usa.com

Web: www.hirschmann-usa.com

Hitachi America Ltd. *
Home Electronics Division
1855 Dornoch Court

San Diego CA 92154
800-448-2244
800-448-2244

Fax: 309-679-4471
E-mail:

customerservice.ce@hhea.hitachi.com

Web: www.hitachi.com

Hitachi Denshi America Ltd.
371 Vanness Way Suite 120
Torrance CA 90501-6225
310-328-6116

Hi-Techniques, Inc.
2515 Frazier Avenue

Advertisers in this issue are listed in red.

Madison WI 53713
608-221-7500

800-248-1633

Fax: 608-221-7509

E-mail: Info@hi-techniques.com
Web: www.hi-techniques.com

Hollywood Sound Labs
1930 S. Myrtle Avenue
Monrovia CA 91016
626-301-7828

Fax: 626-301-7833

Home Recording Rights Coalition
1342 G St. #200

Washington DC 20005
800-282-8273

E-mail: mblevins@nhrrc.org

Hunter Products, Inc.

792 Partridge Drive

PO Box 6795

Bridgewater NJ 08807
908-526-8440
800-524-0692

Fax: 908-526-8348

E-mail: hunter@eclipse.net

Huntron Instruments, Inc.
15720 Mill Creek Boulevard
Mill Creek WA 98012
425-743-3171

800-426-9265

Fax: 425-743-1360

E-mail: Huntron@huntron.com
Web: www.huntron.com

I.A.C. Industries

895 Beacon Street

Brea CA 92821

714-990-8997

Fax: 714-990-0557

E-mail: sales@iacindustries.com
Web: www.iacindustries.com

IBM Storage Systems Division
5600 Cottte Road

Bidg. 010 Dept. C32

San Jose CA 95139
408-256-6727

Fax: 408-256-1898

ICOM America, Inc.
2380 116th Ave. N.E.
Bellevue WA 98004
425-454-8155

Fax: 425-450-6080

ICP Global Technologies
9511 Cote de Liesse Road
Montreal PQ H29 2N9
514-420-0700

Fax: 514-420-0701

Ideal Computer Systems
3725 Center Point Rd NE
Cedar Rapids 1A 52402
319-393-08

IET Labs, Inc.

534 W. Main Street
Westbury NY 11590
516-334-5959
800-899-8438

Fax: 516-334-5988

E-mail: sales@ietlabs.com
Web: www.ietlabs.com

IFR Systems *

10200 W. York

Wichita KS 67215
316-522-4981
800-835-2352

Fax: 316-524-2623
E-mail: info@ifrsys.com
Web: www.ifrsys.com

Ikegami Electronics (USA)
37 Brook Avenue
Maywood NJ 7607
201-368-9171

Fax: 201-569-1626

Imation

1 Imation Place

Oakdale MN 55128
888-466-3456

Fax: 888-704-7100
E-mail: info@imation.com

Independence Electranics *
119 South Main Street
Independence MO 64050
816-836-1094
800-833-1094

E-mail: Doug@awiz.com
Web: www.awiz.com

Indigo Manufactruing Inc.
165 Steelcase Road East
Markham ON L3R 1G1
905-513-9850

Fax: 905-513-984

Induction Dynamics *

8650 College Boulevard

Overland Park KS 66210
913-663-9770

Fax: 913-663-9790
sales@inductiondynamics.com
Web: www.inductiondynamics.com

Infinity Systems, Inc.

250 Crossways Park Drive
Woodbury NY 11797
516-496-3400

Fax: 516-682-3523

InfoTech/Computer Doctors
9215 51st Ave Unit # 8

College Park MD 20740
301-474-3095

E-mail: Support@idbdnet.com
Web: www.ldbdnet.com\ramstar

Innersound, Inc.

1700 N. Hwy. 16
Whitesburg GA 30185
770-838-1400

Fax: 770-838-0111

Innoventions Inc. *

10425 Bissonnet Street
Houston TX 77099
281-879-6225

E-mail: info@innovention.com
Web: www.innoventions.com
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Instrumentation and Control Sytems
520 Interstate Road

Addison IL 60101

630-543-6200

Fax: 630-543-6244

Integrated Business Computers
2685 C. Park Center Drive

Simi Valley CA 93065
805-527-8792

Fax: 805-527-6362

Integrity Design & Research
296 West Ferry Street
Buffalo NY 14213
716-885-0011

Fax: 716-882-9699

Intek Global Corp.

1690 N. Topping Avenue
Kansas city MO 64120
816-241-8400

Fax: 816-920-1144

Intel Corp.

2200 Mission College Boulevard
Santa Clara CA 95052
408-765-1702

Fax: 408-765-1568

Intelligent Business Solutions
1720 Jane Ave S

Minneapolis MN 55403-2825
612-377-4819

Intellisystems

6490 S. McCarren Road #33
Reno, NV 89509
800-637-8400

Fax: 702-828-2828

Web: www.Intellisystems.com

Interactive Image Technologies
111 Peter Street Suite 801
Toronto ON M5V 2H1
416-977-5550

Fax: 416-977-1818

Interconnect Devices, Inc. *
5101 Richland Avenue
Kansas City KS 66106
913-342-5544

Fax: 913-342-7043

E-mail: info@idinet.com
Web: www.idinet.com

Interlingua.Com Inc.

423 S Pacific Coast

Hwy #200

Redondo Beach CA 90277
310-792-3636

Intermatic Incorporated
Intermatic Plaza

Spring Grove IL 60081-9698
815-675-2321

312-282-7300

Intn’l Correspondence Schools
925 Oak Street

Scranton PA 18515
717-347-1625

Fax: 717-343-8172
International Light, Inc.
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17 Graf Road

Newburyport MA 01950-4092
978-465-5923

Fax: 978-462-0759

E-mail: lisales@intl-light.com
Web: www.intl-light.com

International Power Tchnlgies
1197 S 1480 W

Orem UT 84056-4907
801-224-4828

ISCET *

3608 Pershing Avenue

Fort Worth TX 76107-4527
817-921-9061

Fax: 817-921-3741

E-mail: alice@iscet.org
Web: www.iscet.org

ITT Pomona Electronics
(See Pomana Electronics)

ITT Power Systems Corporation
3400 East Britannia, Suite 122
Tucson AZ 85706
602-889-7600

Fax: 602-294-1808

Chemtronics (ITW)
8125 Cobb Center Drive
Kennesaw GA 30152
770-424-4888

Fax: 770-424-4267

Iwatsu America

430 Commerce Boulevard
Carlstadt NJ 07072
201-935-8580

Fax: 201-935-8533

E-mail: Iwatsu@access.digex.net
Web: www.iwatsu.com

JABRA Corp.

9171 Towne Centre Drive Suite 500
San Diego CA 92122
619-622-9955

Fax: 619-622-0353

Jamo A/S

1177 Corporate Grove Drive
Buffalo Grove IL 60089
847-465-0005

Fax: 847-465-0003

Javelin Electronics

ATAPCO Security & Comm. Group
19831 Magellan Drive

Torrance CA 90502-2033
310-327-7440

800-421-2716

Fax: 310-327-5405

JBL Consumer Products
250 Crossways Park Drive
Woodbury NY 11797
516-496-3400

Fax: 516-682-3523

JBRO Batteries, Inc.*
1938 University Lane
Lisle IL 60532
630-281-1900
800-323-3779

Fax: 630-964-9081
E-mail: jbrobatl@jbro.com
Web: www.jbro.com

JDV Products Inc.*

22-01 Raphael Street

Fair Lawn NJ 07410
201-796-1720

800-791-9379

Fax: 201-796-9399

E-mail: sales@jdvproducts.com
Web: www.jdvproducts.com

JIT Resources, Inc.

139 E. Arrow Hwy.

San Dimas CA 91773
909-599-6090

Fax: 909-592-9960

E-mail: jitres@aol.com

Web: www jitresources.bizplace.com

JNJ Industries, Inc.

195 E. Main Street Suite 303
Milford MA 01757
800-554-9994

Fax: 508-478-5290

Web: www.jnj-industries.com

Johnson Co., E.F.
299 Johnson Avenue
Waseka MN 56093
507-835-6222

Fax: 507-835-8365

Jolida, Inc.

10820 Guilford Road #209
Annapolis Junction MD 20701
301-953-2014

Fax: 301-498-0554

E-mail: www.jolidacorp@msn.com

Jonard Industries Corp. *
134 Marbledale Road
Tuckahoe NY 10707
914-793-0700

Fax: 914-793-4527
E-mail: sales@jonard.com
Web: www.jonard.com

Joseph Audio

2 Pineridge Road

White Plains NY 10603
800-474-4434

Fax: 212-724-2509

Joule Electra

231 Midland Drive

Graniteville SC 29829
803-232-1259

Fax: 803-232-1433

E-mail: info@joule-electra.com

JTI

1120 Holland Drive Suite 12
Boca Raton FL 33487
561-998-0211

Fax: 561-998-9234

JVC Service and Engineering Co. of
America

National Service Division

1700 Valley Road

Wayne NJ 7470

973-315-5000

Advertisers in this issue are listed in red.

Fax: 973-345-5010

Kalglo Electronics Co., Inc.*
5911 Colony Drive
Bethlehem PA 18017
610-837-0700

Fax: 610-837-7978

KDM Associates

20 W 345-D 101 Street
Lemont IL 30439
630-739-3337
800-536-6160

Fax: 630-739-9169

Web: www.kdmassoc.com

KDTV Software

514 3rd Street

Aurora IN 47001
812-926-4125
888-537-8477

Fax: 812-926-1014

E-mail: doughull@one.net
Web: www kdtvsoftware.com

KEF Kar Audio,

Div. of Concept Ent., Inc.
4260 Charter Street
Vernon CA 90058
323-582-2832

Fax: 323-582-4328

Keithley Instruments

28755 Aurora Road

Cleveland OH 44139-1891
440-248-0400

800-552-1115

Fax: 440-248-6168

E-mail: product_info@keithley.com
Web: www keithley.com

Kenwood U.S.A., Corp.

2201 E Dominguez

Long Beach CA 90801
310-639-9000

Fax: 310-631-3913

Web: www.kenwoodusa.com

Kerr, Wayne

11 6th Road
Woburn MA 01801
781-938-8390

Fax: 781-933-9523

Kester Solder*

515 E. Touhy Avenue
Des Plaines IL 60018
847-297-1600
800-2-KESTER

Fax: 847-390-9338
Web: www kester.com

KeyPrestige

11065 Knott Avenue Suite B
Cypress CA 90630-5135
714-893-1111

Fax: 714-893-7997

Web: www kpinfonet.com
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Keystone Electronics Corp.*
31-07 20th Road

Astoria NY 11105-2017
718-956-8900

Fax: 718-956-9040

Web: www.keyelco.com

Kiddesigns Inc.

800 Federal Boulevard
Carteret NJ 07008
800-777-5206

Fax: 732-855-0224

Klein Instruments *

2236 S.E. Belmont

Portland OR 97214
503-245-1012

Fax: 503-245-8166

E-mail: sales@kleininc.com
Web: www.kleininstruments.com

Klein Tools, Inc. *

7200 McCormick Boulevard
PO Box 599033

Chicago IL 60659
847-677-9500
800-553-4676

Fax: 847-677-4476
800-553-4857

Web: www kleintools.com

KLH Audio Systems
11131 Dora Street
Sun Valley CA 91352
818-767-2843

Fax: 818-767-8246

Klipsch, LLC

8900 Keystone Crossing #1220
Indianapolis IN 46240
317-581-3206

Fax: 317-574-3870

E-mail: hallj@klipsch.com

Kloss Video Corp.
Somerset NJ 08873
908-563-4300

Fax: 908-560-8380

Knight Business Systems, Ltd.
266 Middle Island Road

Bldg. 2-13

Medford NY 11763
516-736-4440

Fax: 800-333-5642

Knoll Systems

145 Tyee Drive Suite 120
Point Roberts WA 98281
604-272-4555

Fax: 604-272-5595

Kodel Corp.

1722 Wright Boulevard
Schaumburg IL 60193
847-352-6480

Fax: 847-352-6971

Konka USA Ltd

9655 Heinrich Dr. #7
San Diego CA 92154
619-661-6766

Fax: 619-661-5271
Koss Corp.

* Updated 2001 by Company

4129 N. Port Washington
Milwaukee WI 53212
414-964-5000

Fax: 414-964-8615

Kove Audio Corp.

5169 North Douglas Fir Road #1
Calabasas CA 91302
818-225-8790

Fax: 818-225-8794

Krell Industries, Inc.
45 Connair Road
Orange CT 06477
203-799-9796

Fax: 203-799-9796

Krohn-hite Corp.
255 Bodwell Street
Avon MA 02322
877-549-7781

KTV Inc.

1 Madison Street

East Rutherford NJ 07073-1605
973-470-9191

Fax: 973-470-9292

Kustom Inc.

4940 Delhi Pike

Cincinnati OH 45238
888-458-7866

Fax: 888-258-7866

E-mail: sales@kustom.com

KVH Industries, Inc. *
50 Enterprise Center
Middletown RI 02842
401-847-3327

Fax: 401-845-8190
E-mail: sales@kvh.com
Web: www.kvh.com

Kyocera Electronics

3201 Cottontail Lane
Somerset NJ 08873

Fax: 256-772-8987

Web: www.leg.Igeservice.com

LA Sound USA, Inc.

2919 E. Philadelphia Street
Ontario CA 91764
626-961-9700

Fax: 626-961-0020

Lanier Worldwide, Inc.
2300 Parklake Drive N.E.
Atlanta GA 30345
770-496-9500

Fax: 770-493-2404

Lascar Electronics Inc. *

PO Box 50727

Palo Alto CA 94303
650-838-9027

Fax: 650-833-5432

E-mail: lascarus@pacbell.net
Web: www.lascarelectronics.com

Laser Wizard

705 General Washington Avenue
Valley Forge Business Ctr.
Norristown PA 19403
610-539-4708

Advertisers in this issue are listed in red.

Fax: 610-539-1096
Web: wwwi.viablesolutions.com

Lasonic Electronics Corp.
1827 W. Valley Boulevard
Alhambra CA 91803
626-281-3957

Fax: 626-576-7314

E-mail: lasonic@earthlink.net

Last Factory, The

2015 Research Drive
Livermore CA 94550
925-449-8449

Fax: 925-447-0662
E-mail: waltlast@best.com

L-Com Inc.

45 Beechwood Drive
North Andover MA 01845
978-682-6936
800-343-1455

Fax: 978-689-9484

E-mail: Sales@l-com.com
Web: www.l-com.com

Leader Instruments Corp. *
6484 Commerce Drive
Cypress CA 90630
714-527-9300
800-645-5104

Fax: 714-527-7490

E-mail: sales@leaderusa.com
Web: www.leaderusa.com

Learning Group International
1805 Library Street

Reston VA 22090
703-709-9019
800-421-8166

Fax: 703-709-6405

LeCroy Carporation *

Test & Measurememt/NY Division
700 Chestnut Ridge Road
Chestnut Ridge NY 10977-6437
845-578-6020

Fax: 845-425-8967

E-mail: contact.corp@Iecroy.com
Web: www.lecroy.com

LeDOUX

2107 Tanguay Street

Magog PQ J1X 5Y5
888-847-4016

Fax: 819-847-4609

E-mail: ledoux@together.net

Leland Ltd., Inc.

PO Box 466

South Plainfield NJ 07080
908-668-1008
800-984-9793

Fax: 908-668-7716

E-mail: sales@lelandlitd.com
Web: www_lelandltd.com

LEM Instruments Inc.

23822 Hawthorne Boulevard #1032
Torrance CA 90505
310-373-0966

800-536-6781

Lenoxx Electronics Corp.
1271 60th Street
Brooklyn NY 11219
718-633-4480

Fax: 718-633-4406
E-mail: lenoxx1@aol.com

Leviton Mfg. Co.

5925 Little Neck Pkwy
Little Neck NY 11362
800-367-5424

Fax: 800-852-9538

Lexicon, Inc.

3 Oak Park

Bedford MA 01730
781-280-0300

Fax: 781-280-0490
E-mail: info@lexicon.com

L'il Bitty Tester *

3829 University Avenue

San Diego CA 92105
619-284-0210

Fax: 619-284-4567

E-mail: videoelex@compuserve.com

Lexmark International, Inc.
740 New Circle Road N.W.
Lexington KY 40550
606-232-2000

Fax: 606-232-5179

LG Electronics Service
201 James Record Read
PO Box 6166

Huntsville AL 35824
800-243-0000

Fax: 256-772-8987

LG Electronics U.S.A Inc.
Corporate HQ/Sales

1000 Sylvan Avenue
Englewood Cliffs NJ 7632
201-816-2000

Fax: 201-816-2081

LG Precision

13013 East 166th Street
Cerritos CA 90703-2201
562-404-0101

Fax: 562-921-6227

Web: www.oscilloscope.com

LG-Zenith Electronics Corporation
201 James Record Road Building 3
Huntsville AL 35824
256-774-4051

Fax: 256-774-4050

Light Point Systems Inc.

4360 E. Main Street Suite 455
Ventura CA 93003
805-658-3300

Fax: 805-658-3304

Lightning Audio Corp.

955 N. Fiesta Boulevard Suite 4
Gilbert AZ 85233
480-966-8278

Fax: 480-966-0393
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Lightolier Controls *

2413 S. Shiloh Road
Garland TX 75041
972-840-1640

Fax: 972-271-4077

E-mail: aahart@genlyte.com
Web: www.lolcontrols.com

Linear Integrated Systems *
4042 Clipper Court

Fremont CA 94538
510-490-9160

Fax: 510-353-0261

E-mail: linear@pacbell.net
Web: www_ linearsystems.com

Linkcell Corp.

3235 Skylane Drive #123
Caroliton TX 75006
972-732-1494

Fax: 972-732-0560

E-mail: spencer@linkcell.com

Lista International Corp. *
106 Lowland Street
Holliston MA 01746
508-429-1350
800-722-3020

Fax: 508-429-8653

E-mail: Sales@listaintl.com
Web: www_listaintl.com

Liteglow Industries, Inc.
2301 NW 33rd Court #104
Pompano Beach FL 33069
954-971-4569

Fax: 954-971-5117

Loctite Corp.

1001 Trout Brook Crossing
Rocky Hill CT 06067-3910
203-571-5418

LP International, Inc. *

44 Holme Street Box 696
Brantford ON N3T 5P9
519-759-3292

800-697-6283

Fax: 519-759-3298

E-mail: Ipinfo@bis.on.ca

Web: www.Ipinternational.com

LPS Laboratories

PO Box 105052

4647 Hugh Howell Road
Tucker GA 30085-5052
770-934-7800
800-241-8334

Fax: 770-270-9510
Web: www.Ipslabs.com

LSI Logic

1551 McCarthy Boulevard
M/S D-102

Milpitas CA 95035
408-433-8000

Fax: 408-433-8989
E-mail: leem@Isil.com

Lucent Technologies
605 Brighton Close
Alpharetta GA 30022
770-622-1137

Fax: 770-622-5837
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Lucent Technologies
Microelectronics Group.

Room 30L-15P BA

555 Union Boulevard

Allentown PA 18103

800-372-2447

Fax: 610-712-4106

E-mail: docmaster@micro.lucent.com

Lutron Electronics

7200 Suter Road
Coopersburg PA 18036
610-282-3800

Fax: 610-282-6767

Luxman Electronics Corp.
See Alpine Electronics of America

Luxo Corp. *

36 Midland Avenue

Port Chester NY 10573
914-937-4433
800-222-5896

Fax: 914-937-7016

E-mail: office@luxous.com
Web: www.luxous.com

Mac Shack

28 Willow Pond Way Suite LL3
Penfield NY 14526
716-377-9230

Fax: 716-377-9573

MacMillan Publishing
Front and Brown Streets
Riverside NJ 08075
800-257-5755

MAG Technology
20 Goodyear
Irvine CA 92618
949-855-4930
Fax: 949-768-9151

Magellan Corp. *

960 Overland Court

San Dimas CA 91773
909-394-5000
800-669-4477

Fax: 909-394-7050

E-mail: support@mgin.com
Web: www.magellangps.com

Mageyes *

228B Washington Street

PO Box 293010

Kerrville TX 78029-3010
830-896-6060
800-210-6662

Fax: 830-896-6064

E-mail: sales@mageyes.com
Web: www.mageyes.com

Magnetic Data Inc.
6754 Shady Oak Road
Eden Prairie MN 55344
800-328-3441

The Malcom Company
25 Abbot Street
Andover MA 01801
800-289-7505

Fax: 978-475-7242
E-mail: Malcom@tiac.net

Web: www.malcom.com

Man & Machine, Inc.
3706 West Street
Landover MD 20785
301-341-4900

Fax: 301-341-4078

Manhattan/CDT

Cole-Flex

203 Progress Drive
Manchester CT 06040
860-643-3547

800-228-6322

Fax: 860-643-3556

Web: www.manhattancdt.com

Manley Laboratories

13880 Magnolia Avenue

Chino CA 91710

909-627-4256

Fax: 909-628-2482

E-mail: emanley@manleylabs.com

Marantz America, Inc.
440 Medinah Road
Roselle IL 60172
630-307-3100

Fax: 630-307-2687

Marathon

4100-C Ardmore Avenue

South Gate CA 90280
323-249-145

Fax: 323-563-3999

E-mail:
marathon@marathonaudio.com

Mark V Electronics
8019 E. Slauson Avenue
Montebello CA 90640
323-888-8988

Fax: 323-888-6868

MARTEL

16 Birchwood Drive

Bristol Rl 2809

919-248-5752

E-mail:
samuel.j.horowitz@usa.dupont.com

Master Bond Inc. *

154 Hobart Street

Hackensack NJ 07701
201-343-8983

Fax: 201-343-2132

E-mail: main@masterbond.com
Web: www.masterbond.com

Master Telecom Inc.

20430 Yellowbrick Road #8B
Walnut CA 91789
909-468-9079

Fax: 909-468-9071

Matrix Components

13581 Pond Springs Road Suite 315
Austin TX 78729

512-258-7590

800-411-2967

Fax: 512-219-0021

Mattel, Inc.
333 Continental Boulevard

Advertisers in this issue are listed in red.

El Segundo CA 90245
310-252-2000

Fax: 310-252-2179
Web: www.mattel.com

Maxell Corp. of America
22-08 Route 208 S.
Fair Lawn NJ 7410
201-794-5921

Fax: 201-703-2310

Maxon America, Inc.
10828 NW Airworld Drive
Kansas city MO 64153
816-891-6320

Fax: 816-891-8815

MaxServ, Inc.

PO Box 5549

Round Rock TX 78683-5549
512-834-8341

Fax: 512-834-1137

Maxtron

3910 Valley Boulevard Suite C
Walnut CA 91789
909-350-5706

Fax: 909-598-9992

E-mail: maxtron@earthink.net
Web:

MB Quart Electronics USA, Inc.
15 Walpole Park South
Walpole MA 02081
508-668-8973

Fax: 508-668-8979

E-mail: mbquart@tiac.net

MBL of America

8730 E. Via De La Luna
Scottsdale AZ 85285
602-991-8001

Fax: 602-991-8797

E-mail: mbl.hifi@compuserve.com

McCann Electronics
100 Division Street
Metairie LA 70001
504-837-7272

Fax: 504-473-7270

McCormack Audio Corp. of Virginia
2733 Merrilee Drive

Fairfax VA 22031

703-573-9665

Fax: 703-573-9667

E-mail: cjdsgn@erols.com

MCD Electronics *

8100-M4 Wyoming Blvd. NE #26B
Albuqurque NM 87113
505-246-8000

800-949-4623

Fax: 505-246-9101

MCG Surge Protection *

12 Burt Drive

Deer Park NY 1172
631-586-5125
800-851-1508

Fax: 631-586-5120

E-mail: info@mcgsurge.com
Web: www.mcgsurge.com

* Updated 2001 by Company
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McGraw-Hill Co Tab Books
PO Box 451

Hightstown NJ 08520-0451
717-794-2191
800-233-8158 Order

Fax: 717-794-2080

Mclintosh Sales Corp.

661 W. Redondo Beach Boulevard
Gardena CA 90247
516-586-5125

Fax: 516-586-5120

Megatec International

20945 Devonshire Street #105
Chatsworth CA 91311
818-700-0409

Fax: 818-700-0300

E-mail: info@megatecusa.com

Meirick, Inc.

420 South Hickory

Mount Vernon MO 65712
417-466-3941

Memtek Products, Inc.

10100 Pioneer Boulevard Suite 110
Santa Fe Springs CA 90670
562-906-2800

Fax: 562-906-2877

Meridian America Inc.
3800 Camp Creek Pkwy.
Bldg. 2400, Suite 122
Atlanta GA 30331
404-344-7111

Fax: 404-346-7111

Meritt Electronics

645 Tank Farm Road Unit 1
San Luis Obispo CA 93401
805-547-9700

Fax: 805-547-9777

Merlin Music Systems

4705 S. Main Street

PO Box 146

Hemlock NY 14466
716-367-2390

Fax: 716-367-2685

E-mail: info@merlinmusic.com

Merry Electronics Co., Ltd.
15360 E. Valley Boulevard
Industry CA 91746
626-333-8985

Fax: 626-333-0215

E-mail: merryusa@aol.com

Mesa Systems, Inc.

420 Leisure Street

Livermore CA 94550
510-443-9491

Fax: 510-443-9499

E-mail: sales@mesasystems.com
Web: www.mesasystems.com

Metcal *

1530 O’Brien Drive

Menlo Park CA 94025-1434
650-325-3291
800-776-1778

Fax: 650-325-5932

E-mail: experts@metcal.com

*Updated 2001 by Company

Web: www.metcal.com

Metrix Inc.

20975 Swenson Drive
Waukesha WI 53186
414-798-8560
800-543-2130

Fax: 414-798-8573

Metrotek Industries, Inc.
6880 64th Avenue N #1000
St. Petersburg, FL 33709
727-547-8307

Fax: 727-547-0687

E-mail: Fiberoptics@metrotek.com

Web: www.metrotek.com

MG Chemicals

9347-193 Street

Surrey BC V4N 4E7
604-888-3084

800-201-8822

Fax: 800-708-9888

E-mail: sales@mgchemicals.com
Web: www.mgchemicals.com

MGE UPS Systems

1660 Scenic Avenue
Costa Mesa CA 92626
714-557-1636
800-523-0142

Fax: 714-557-9788
E-mail: info@mgeups.com
Web: www.mgeups.com

Micro 2000, Inc.

1100 East Broadway Suite 301
Glendale CA 91205
818-547-0125

800-864-8008

Fax: 818-547-0397

Micro Care Corp.

34 Ronzo Road

Bristol CT 06010-7790
860-585-7912
800-638-0125

Fax: 860-585-7378

E-mail: Info@microcare.com
Web: www.microcare.com

Micro Semi

Power Technology Compcnents
2830 S Fairview Street

Santa Ana CA 92704-5948
714-979-8220

Fax: 714-557-5989

Microcom/COMPAQ
500 River Ridge Drive
Norwood MA 02062
617-551-1313

Micron Meters

4509 Runway Street

Simi Valley CA 93063-347¢
805-522-0683
800-638-3770

Fax: 805-522-1568

Microsoft Corp.

One Microsoft Way
Redmond WA 98052
425-882-8080

Advertisers in this issue are listed in red.

Fax: 425-936-7329

Microtech Productions

7147 North Palafox Hwy.
Pensacola FL 32503
850-477-8885

800-700-8349

Fax: 850-857-1065

E-mail: microtech@gallawa.com
Web: www.gallawa.com/microtech

Microtel Prione Corp.

20210 S. Normandie Avenue
Torrance CA 90250
310-719-9999

Fax: 310-719-9991

MicroTouch Systems, Inc.
300 Griffin Brook Park Drive
Methuen MA 01844
978-659-9000

Fax: 978-659-9100

Microwave Filter Company, Inc. *
6743 Kinne Street

East Syracuse NY 13057
315-438-4700

800-448-15666

Fax: 315-463-1467

E-mail: Mfcsales@microwavefilter.com
Web: www.microwavefilter.com

MIDISCO

1707-32 Veterans Memorial Hwy.
Islandia NY 11722

516-234-3505

Fax: 516-234-3913
instock@microwavedistributors.ccm

Midland International
1670 N. Tcpping Avenue
Kansas City MO 64120
816-241-8500

Fax: 816-241-5713

Midwest Wintronic

251 Eastern Avenue

Bensenville IL 60106
630-860-0088

Fax: 630-860-1094

Email: eric@midwestwintronic.com
Web: midwestwintronic.com

Miller & Kreisel Sound Corp.
10391 Jefferson Boulevard
Culver City CA 90232
310-204-2854

Fax: 310-202-8782

E-mail: cback@mksound.com

Miller-Stephenson Chemical Co.
55 Backus Avenue

Danbury GT 06810
203-743-4447

800-992-2424

Fax: 203-791-8702

Web: www.miller-stephenson.com

Minolta Cerporation
101 Williams Drive
Ramsey NJ 7446

201-825-4000

Fax: 201-825-7605

Minya International Cerp.
1172 E. Valencia Drive
Fullerton CA 92831
714-525-9988

Fax: 714-525-0465

Mirage Loudspeakers

3641 McNicoll Avenue
Scarborough ON M1X 1G5
416-321-1800

Fax: 416-321-1500

Mitec/MTX Audio

4545 E. Baseline Road

Phoenix AZ 85040
800-225-5689

Fax: 602-438-8692

E-mail: technical@mtxaudio.com

Mitsubishi Consumer Electronics
America, Inc.

9351 Jeronimo

Irvine CA 92618-1904
706-654-4250

Fax: 706-654-4251

Mitsubishi Digital Electronics

1001 Cherry Drive

Braselton GA 30517

706-654-4250

Fax: 706-654-4251

E-mail: cpainter@bigscreen.mea.com

Mitsubishi Electronics America, Inc./
Info. Tech.

5665 Plaza Drive

Cypress CA 91765

800-843-2515

Mixed Signals Technologies, Inc *
125 N. Benson Roac

Middlebury CT 06762
203-758-8667

Fax: 203-758-8693

E-mail:
JKALLIPOLITES@mixadsignals.com

MMATS Professional Audio
863 W. 13 Court

Riviera Beach FL 33404
561-848-7578

Fax: 561-848-8152

E-mail: david@mmats.com

Mobile Authority/Anaba

3116 Via Mondo

Rancho Dominguez CA 90221
310-223-0400

Fax: 310-223-0412

E-mail: dougima@aol.com

Mobile Pro

317 N. Main
Elkhart IN 46516
219-295-6281
Fax: 219-522-2131

Mobilistics

388 Via Pescador

Ste E

Camarillo CA

805-445-9111

Fax: 805-445-9795

E-mail: mobile@mobilistics.com
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Module Exchange *

706 Space Way
Duncanville TX 75137
972-298-1212
800-632-6637

Fax: 972-283-1778
E-mail: sales@tvparts.com
Web: www.tvparts.com

Monster Cable Products

455 Valley Dr

Brisbane CA 94005
415-840-2000

Web: www.monstercable.com

Moody Tools, Inc. *

42-60 Crompton Avenue

PO Box 230

East Greenwich Rl 02818-0230
401-885-0911

800-866-5462

Fax: 401-885-4565

E-mail: Infodesk@moodytools.com
Web: www.moodytools.com

Morrow Wave, Inc.

13013 East 166th Street
Cerritos CA 90703-2201
562-404-0101

Fax: 562-921-6227

E-mail: morrow@flashcom.net
Web: www.oscilloscope.com

Motorola, Inc.

1303 E. Algonquin Road
Schaumburg IL 60196
874-576-5000

Fax: 847-576-7653
E-mail: www.mot.com

Motorola SPS

6501 Willaim Cannon Drive W
#MD:0E8

Austin TX 78735-8598
512-895-8237

E-mail: ra5617@email.sps.mot.com

Mr Appliance

1020 North University Parks Dr
Box 3146

Waco TX 76707
254-745-5050

Mueller Electric Company
1583 E. 31st Street
Cleveland OH 44114-4354
216-771-5225
800-955-2629

Fax: 216-771-3068

Multi-Link, Inc.

225 Industry Pkwy.
Nicholasville KY
800-535-4651

Fax: 606-885-6619

E-mail: sales@multi-link.net

Multicore Solders

1751 Jay Ell Drive
Richardson TX 75081-1835
14-238-1224

Fax: 214-437-0288
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Multidyne Inc.

191 Forest Avenue

Locust Valley NY 11560-2132
516-671-7278

800-4TV-TEST

Fax: 516-671-3362

E-mail: Info@multidyne.com
Web: www.multidyne.com

Multiplex Technology/Channel Plus
3001 Enterprise Street

Brea CA 92821

800-999-5225

Fax: 714-966-4900

E-mail: info@chnnelplus.com

Muse Electronics, Inc.

PO Box 2198

Garden Grove CA
714-554-8200

Fax: 714-554-5643

E-mail: khmuse@yahoo.com

MZX Speaker

1000 Business Center Circle 107
Newbury Park CA 91320
805-375-5734

Fax: 805-498-6283

NAD Electronics of America

6 Merchant Street

Sharon MA 02067

481-784-8586

E-mail: NAD@NADELECTRONICS.COM

NADY Systems Inc.

6701 Shell Mound Street
Emeryville CA 94608
510-652-2411

Fax: 510-652-5075

E-mail: CORA@CORP.NADYWIRE-
LESS.COM

Nakamichi America Corp.
955 Francisco Street
Torrance CA 90502-1192
800-421-2313

Fax: 310-324-7614

National Association of Service Dealers
Division of NARDA

10 E 22nd Street

Lombard IL 60148-4977
630-953-8950 800-621-0298
Fax: 630-953-8957

E-mail: Nardahdq@aol.com

Web: www.narda.com

National Computer Association
Ulmerton Business Center
13555 Automobile Blvd. Ste
Clearwater FL 34622
813-556-2775 Ext
800-615-6224

Fax: 813-556-2783

E-mail: Nca@gte.net

Web: www.nca-net.com

National Electronics Warranty Corp. *
22894 Pacific Boulevard

Dulles VA 20166

703-318-7700

800-942-8763

Fax: 703-709-7929

E-mail: newcorp@newcorp.com
Web: www.newcorp.com

National Instruments Corp.
6504 Bridge Point Parkway
Austin TX 78730-5039
512-794-0100
800-258-7022

Fax: 512-794-8411

E-mail: Info@natinst.com
Web: www.natinst.com

Navigation Technologies
10400 W. Higgins Road #400
Rosemont IL 60018
847-795-7000

Fax: 847-699-6556

NCM Electronics

20393 Kent Way

Los Gatos CA 95030-9112
408-496-0290

Fax: 408-496-0388

Nederman, Inc.
39115 Warren Road
Westland M| 48185
734-729-3344

Fax: 734-729-3358
E-mail: benchtop@nederman.com
Web: www.nederman.com

800-575-0609

Norelco Consumer Prods Co./
Div of North Am. Philips

1010 Washington Boulevard
PO Box 120015

Stamford CT 06912-0015
203-973-0200

Fax: 203-975-1812

Nesco Batteries

7110 Gerald Avenue

Van Nuys CA 91046-3779
800-606-3726

NESDA *

3608 Pershing Avenue

Fort Worth TX 76109-2356
817-921-9061

Fax: 817-921-3741

E-mail: info@NESDA.com
Web: www.nesda.com

ONEUTRIIK

Offering products known throughoutthe
audio industry for their quality and inno-
vative design. Solder and IDC terminat-
ed XLR cable connectors and recepta-
cles, 1/4" jacks and plugs, TT & TB patch
panels and cords, 1/4" balanced patch
panels, circular DIN, RCA plugs, 3.5mm
plugs, BNC connectors, accessories;
REAN products; Minstruments.

Neutrik USA *

195 Lehigh Avenue
Lakewood NJ 08701-4527
732-901-9488

Fax: 732-901-9608

E-mail: info@neutrikusa.com
Web: neturikusa.com
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M.M. Newman Corporation*

24 Tioga Way

PO Box 615

Marblehead MA 01945
781-631-7100

Fax: 617-631-8887

E-mail: mmn@mmnewman.com
Web: www.mmnewman.com

Newnes

Imprnt of Butterworth-Heineman
225 Wildwood Avenue

Woburn MA 01801
781-904-2500

800-366-2665

Fax: 781-904-2620

E-mail: Orders@bhusa.com
Web: www.newnespress.com

Newport Electronics, Inc.
2229 South Yale Street
Santa Ana CA 92704-4426
714-540-4914
800-NEWPORT

Fax: 714-546-3022

E-mail: Info@newportus.com
Web: www.newportus.com

Newtech Corp.

16550 NW 10th Avenue
Miami FL 33169
305-624-6779

Fax: 305-624-8901

Nextent Corp.

3068 Dougall

Windsor ON N9E 1S4
519-250-5151

Fax: 519-250-5252

E-mail: MHALMO@NEXENT.COM

Nexus Audio Corp.
3320 Hill Avenue
Everett WA 98201
425-258-4373

Nikko

AVS Technologies

2100 Trans-Canada Highway S
Montreal PQ H9P 2N4
514-683-1771

Fax: 514-683-5307

Niles Audio Corp.
12331 SW 130th Street
Miami FL 33186
305-238-4373

Fax: 305-238-0185

Nintendo of America
4820 150th Avenue NE
Redmond WA 98052
800-633-3236

Fax: 425-882-3585

Nippon America

1195 NW 97th Avenue
Miami FL 33172
800-327-7522

Fax: 305-591-0039
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Nirvana Audio

PO Box 448

Lynbrook NY 11563-0448
516-593-4700

Fax: 516-599-1997

E-mail: INFO @NIRVANAAUDIO.COM

Noble Publishing Corp *

630 Pinnacle Court

Norcross GA 30033
770-449-6774

Fax: 770-448-2839

E-mail: Dennis@noblepub.com
Web: www.noblepub.com

Nokia Mobile Phones

5650 Alliance Gateway

Fort Worth TX 76178
817-491-7800

Fax: 817-490-7359

E-mail:
AMERICAS.WEB@NMP.NOKIA.COM

Non-Linear Systems *

4174 Sorrento Valey Boulevard

San Diego CA 921231
858-535-2161

Fax: 858-535-2169

E-mail: sales@nonlinearsystems.com
Web: www.nonlinearsystems.com

North American Capacitor
Co./Mallory

7545 Rockville Road
Indianapolis IN 46214
317-273-0090

Fax: 317-273-2400

Northern Magnetics Inc.
9200 Nike Road

Bldg 105

Maple Plain MN
612-446-1124

Fax: 612-446-1387

NorthStar MatrixServ
1109 Zane Avenue
Golden Valley MN 55422
800-969-0009

Novation Products Inc. -

13990 Summit Avenue
Garfield Heights OH 44137
216-581-2582

Fax: 216-581-2580

NRI School of Electronics

4401 Connecticut Avenue, N.W.
Washington DC 20008
202-244-1600

Fax: 202-244-2047

E-mail:
james_valentine@mcgraw-hill.com
Web: www.mhcec.com

NSCA National Sys. Contractors
Association

625 1st Street Suite 420
Cedar Rapids 1A 52401
319-366-6722

800-446-6722

E-mail: akath@nsca.org

Web: www.nsca.org
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Nu Concepts Systems, Inc.
2725 Advance Lane

PO Box 587

COLMAR PA 18915
800-762-4278

Nu-Kote International/Pelixan
200 Beasley Drive

Franklin TN 37064
800-448-1422

Fax: 615-591-3558

Numeridex, Inc.
241 Holbrook Drive
PO Box 11000
Wheeling IL 60090
847-541-8840
800-323-7737

Fax: 847-541-8392

NuTone Corp.

Madison and Red Bank Road
Cincinnati OH 45227
361-527-5100

Nutronix Inc.

2075 Periwinkle Way Suite 12
Sanibel FL 33957-4105
313-726-1278

Fax: 313-726-9150

0.C. White

2039-2041 Bridge Street
Three Rivers MA 01810
413-289-1751

Fax: 413-289-1754
Web: www.ocwhite.com

0.K. Industries, Inc.

4 Executive Plaza
Yonkers NY 10701-6803
914-969-6800

Fax: 914-969-6650

Odem, Inc.
Instrumentation Division
PO Box 666

Ephrata PA 17522
717-738-2330

Okidata

2000 Bishops Gate Boulevard
Mount Laurel NJ 8054
800-0KIDATA

Fax: 856-222-5310

Web: www.okidata.com

0ld Colony Sound Laboratory *

PO Box 876

Peterborough NH 03458
603-924-9464

888-924-9465

Fax: 603-924-9467

E-mail: custserv@audioxpress.com
Web: www.audioxpress.com

Oldaker Corp.
301 N. Main Street
Dunkirk OH 45836
419-759-3551
Fax: 800-227-8024

Olivetti USA/Office Prods. Div.
765 US Highway 202

Advertisers in this issue are listed in red.

PO Box 6945
Bridgewater NJ
800-524-0799

Olympus America Inc.

2 Corporate Center Drive
Melville NY 11747
516-844-5000

Fax: 516-844-5442

Omega Engineering, Inc. *
One Omega Drive

PO Box 4047

Stamford CT 06907-4047
203-359-1660
800-826-6342

Fax: 203-359-7700

E-mail: Info@omega.com
Web: www.omega.com

Omega Research & Develcpment, Inc.

981 N. Burnt Hickory Road
Douglasville GA 30134
770-942-9876

Fax: 770-942-9632

Omega-Vanzetti, Inc. *
Six Merchant Street
Sharon MA 02067
781-784-9733
800-343-3347

Fax: 781-784-2447
E-mail: Info@vanzetti.com
Web: wwwr.vanzetti.com

OmniLogie, Inc.

666 Burrard Street
Vancouver BC V6C 2X8
604-609-6664

Fax: 604-609-6607

OnGuard, Div. of ATX Technologies
10010 San Pedro Suite 200

San Antorio TX 78216
210-979-24999

Fax: 210-G79-4979

Onkyo U.S.A. Corp.
200 Williams Drive
Ramsey NJ 07446
201-825-7950

Fax: 201-825-7950
Web: www.onkyo.co.jp

Onset *

470 MacArthur Boulevard
Bourne MA 02532
508-759-9500

800-LOGGERS

Fax: 508-759-9100

E-mail: sales@onsetcomp.com
Web: www.onsetcomp.com

Ontrack Data Recovery, Inc.
1922 Isaaz Newton Square
Reston VA 20190
703-821-8101

E-mail: Szles@ontrack.com
Web: www.ontrack.com

Optical Associates, Inc.
1425 McCandless Drive
Milpitas CA
408-263-4944

Fax: 408-263-6389

Optima Batteries, Inc.

17500 E. 22nd Avenue

Aurora CO 80011

303-340-7440

Fax: 303-340-7474

E-mail: sales@optimabatteries.com

Optoelectronics

5821 NE 14th Avenue

Ft. Lauderdale FL 33334
954-771-2050

Fax: 954-771-2052

ORA Electronics

9410 Owensmouth Avenue
Chatsworth CA 91311
818-772-2700

Fax: 818-718-8626

E-mail: Ora@orausa.com
Web: www.orausa.com

Oregon Scientific, Inc.
19861 SW 95th Place
Tualatin OR 97062
503-639-8883

Fax: 503-684-8883

Ortofon Inc.

1363-42 Veterans Highway
Hauppauge NY 11788
516-979-5828

Fax: 516-979-5920

Osborn Loudspeakers North America
17 Cedar Lane

Lincolnshire IL 60069
847-940-1949

Fax: 847-940-1855

Otari Corp.

8236 Remmet Avenue
Canoga park CA 91304
818-598-1200

Fax: 818-594-7208

Output Technology Corp.
2310 N. Fancher Rcad
Spokane WA 99212
509-536-0468

Fax: 509-533-1285

P3 International Corp.

71 West 23rd Street

New York NY 1001G-4102
212-741-7373

Fax: 212-741-2288

PACE, Inc.

9893 Brewers Court
Laurel MD 20723-1990
301-490-9860

Fax: 301-498-3252
Web: www.paceusz.com

Pacer Industries, Inc.
1450 First Avenue
Chippewa Falls WI 54729
715-723-1141
800-283-1141

Fax: 715-723-7890
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Packard Bell/NEC

1 Packard Bell Way

Sacramento CA 95828
916-388-0101

Fax: 916-388-5459

E-mail: techsupport@nec.csd.com

Padilla Speer Beardsley
224 Franklin Avenue West
Minneapolis MN 55404
612-872-3762

Paladin Tools/Connectool Inc.
10446 Lakeridge Parkway
Ashland VA 23005-8124
800-272-8665

Fax: 800-272-5257

Pan International
2901 Bayview Drive
Freemont CA 94903
510-623-3898

Fax: 510-623-3899

Panamax, Inc.

150 Mitchell Boulevard
San Rafael CA 94903
415-499-3900
800-472-5555

Fax: 415-472-5540

Panashiba (USA), Inc.
23769 Madison Street
Torrance CA 90505-6006
310-792-3893

Fax: 310-792-3895
E-mail: panshiba@gte.net

Panasonic Battery Sales Group
Two Panasonic Way &A-3
Secaucus NJ 07094
201-392-4675

Fax: 201-392-4242

E-mail: mattak@panasonic.com

Panasonic Consumer Electronics
One Panasonic Way

Secaucus NJ

201-348-7000

Fax: 201-348-7209

Panasonic Industrial Co.
Two Panasonic Way
Secaucus NJ 07094
201-348-7000

Web: www.panasonic.com

Panasonic Services Co. FSC
50 Meadowlands Pkwy.
Secaucus NJ 07094
201-348-7000

Fax: 201-348-7898

E-mail: estpd@panasonic.com

PanaVise Products *

7540 Colbert Drive

Reno NV 89511
775-850-2900
800-759-7535

Fax: 775-850-2929

E-mail: info@panavise.com
Web: www.panavise.com
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Parasound Products

950 Battery Street

San Francisco CA 94111
415-397-7100

Fax: 415-397-0144

E-mail: sales@parasound.com

PBN Audio

1015 La Mesa Avenue
Spring Valley CA 91977
619-465-6450

Fax: 619-465-6479

PBS Software

490 W Arrow Hwy. Suite F

San Dimas CA 91773
909-592-1880

888-PBS-6288

Fax: 909-599-5428

E-mail: info@servicersolutions.com
Web: www.servicersolutions.com

PBS Speakers

6 Merchant Street

Sharon MA 2067
781-784-8586

Fax: 781-784-8586

E-mail: sales@psbspeakers.com

PC Instruments Incorporated
526 South Main Street

Akron OH 44311

330-762-8500

Fax: 330-762-8855

E-mail: Info@pcinstruments.com
Web: www.pcinstruments.com

PD Software *

7320 Louetta Road

Spring TX 77379

281-370-0600

Fax: 281-251-9300

E-mail: pdsoft@swbell.net

Web: www.pdsoftware.bizland.com

PDR Xytronic

6320 Belleau Wood Lane Suite 3
Sacramento CA 95822
916-395-5595

877-700-6085

Fax: 916-395-5597

E-mail: sales@pdrxy.com

Web: www.smtrework.com

The Peak Technologies Group
9200 Berger Road

Columbia MD 21046-1602
410-312-6053

800-275-7325

E-mail: Info@peaktech.com
Web: www.peaktech.com

Peavy Electronics Corp.
711 A Street

Meridian MS 39301
601-483-5365

Fax: 601-486-1278

Peerless-Premier Appliance Co.
119 S. 14th Street

Belleville IL 62222
618-233-0475

Fax: 618-235-1771

Peg Perego USA

3625 Independence Drive

Ft. Wayne IL 46808
219-482-8191

Fax: 219-484-2940

E-mail: mhperego@sprintmail.com

Pentax Corp.

35 Inverness Dr. E.
PO Box 6509
Englewood CO
303-799-8000

PerfectData Corporation
110 West Easy Street
Simi Valley CA 93065
805-581-4000

Fax: 805-522-5788

Phase Technology Corp.
6400 Youngerman Circle
Jacksonville FL 32244
800-847-7076

Fax: 904-771-7793

E-mail: ksw@phasetech.com

Philips Semiconductors
811 E. Arques Avenue
Sunnyvale CA 94088
800-234-7381

Fax: 408-991-4079

PHILIPS

The Philips Service Solutions Group
(PSSG) has an answer for all your
replacement parts, accessories and
service aids needs. Genuine Philips
Replacement Parts and Accessories
are manufactured to strict Philips
specifications and are superior to no-
name generics.

Philips Service Solutions Group *
Old Andrew Johnson Highway
PO Box 555

Jefferson City TN 37760
865-475-0329

Fax: 865-475-0454

Philips Speech Processing

64 Perimeter Center E.

Atlanta GA 30346
770-821-3307

Fax: 770-399-9965

E-mail:
psp.sales@psp-atl.be.philips.com

Philips Technical Training Service Co.
P.0. Box 555

Jefferson City TN 37760
865-475-0115

E-mail:
Force.support@knox.pcet.philips.com

Philtek Power Corp.

PO Box 1

Blaine WA 98231-0001
360-332-7252
800-727-4877

Fax: 360-332-7253
E-mail: Info@philtek.com
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Web: www.philtek.com

Phoenix Contact *

586 Fulling Mill Road
Middletown PA 17057
717-944-1300

800-322-3225

Fax: 717-944-1625

E-mail: info@phoenixcon.com
Web: www.phoenixcon.com

Pico Macom Inc.

12500 Foothill Boulevard
Lakeview Terrace CA 91342
800-421-6511

Pioneer Electronics Service

1925 East Dominguez Street

Long Beach CA 90810
310-835-6177

Fax: 310-952-2247

Web: www.pioneerelectronics.com

Pioneer New Media Technologies, Inc.
2265 E. 220th Street

PO Box 93131

Long Beach CA 90810
310-952-2111

Fax: 310-952-2990

Pioneer Research

1745 Berkeley Street
Santa Monica CA 90404
310-829-6751
800-233-1745

Fax: 310-453-3929

Pitney Bowes Inc.

1 EImcroft Road

Stamford CT 06926-0700
800-322-8000

Fax: 203-365-6989

Pixie Technologies

3225 Laurelview Ct.
Freemont CA 94538-6535
800-440-7211

Fax: 510-440-9356

Planned Products

5467 Tesoro Court

San Jose CA 95124-6133
408-459-8088

Fax: 408-459-0426

Plastic Capacitors Inc.
2623 N. Pulaski Road
Chicago IL 60639
773-489-229

Fax: 773-489-0496

Plato Products, Inc.

18371 Railroad Street

City of Industry CA 91748
626-965-8044

800-423-4510

Fax: 626-965-8960

E-mail: Sales@platoproducts.com
Web: www.platoproducts.com

* Updated 2001 by Company



2001 ES&T BUYERS’ GUIDE & WEB DIRECTORY COMPANY DIRECTORY

Platt Luggage, Inc. *

4051 W. 51st Street
Chicago IL 60632-4211
773-838-2000
800-222-1555

Fax: 773-838-2010

E-mail: info@plattcases.com
Web: www.plattiuggage.com

Polariod Corp.

784 Memorial Drive
Cambridge MA 02139
781-386-2000

Polestar Inc./COMCAM Intl. Inc.
1157 Phonixville Pike #107
West Chester PA 19380
601-430-0212

Fax: 610-430-7687

Polk Audio, Inc.

5601 Metro Drive

Baltimore MD 21215
410-358-3600

E-mail: alballard@polkaudio.com

Pomona Electronics

1500 East Ninth Street

Pomona CA 91766-3835
909-469-2900

Fax: 909-629-3317

E-mail: sead-muise@pomonatest.com
Web: www.pomonaelectronics.com

J.S. Popper, Inc.

PO Box 206

Little Ferry NJ 07643
201-641-3252

Fax: 201-440-4283

Portasol, Inc. *

3129 Chaucer Drive
Charlotte NC 28210-48
704-553-7346

Fax: 704-553-7974

Power Acoustic Electronics
5920 E. Slauson Avenue
Los Angeles CA 90040
323-722-3333

Fax; 323-722-1122

PowerSource Online Inc.

5703 Oberlin Drive Suite 202

San Diego CA 92121
858-558-1227

800-215-004

Fax: 619-558-1022

E-mail: Inv@powersourceonline.com
Web: www.powersourceonline.com

PowerTronics

143 Raymond Road

PO Box 735

Candia NH 03034
603-483-5876

Fax: 603-483-5938

E-mail: sales@powertronics.com
Web: www.powertronics.com

Preferred Computer Sves Inc.
6120 West by NW Blvd. Suite 100
Houston TX 77040
713-895-0600

*Updated 2001 by Company

800-2251923
Fax: 713-895-6885

Prentice Hall PTR

Simon & Schuster Education Group
One Lake Street

Upper Saddle River NJ 07458
201-236-7139

Fax: 201-236-7131

Preston Osborne

450 0Id Vine Street, Suite 100
Lexington KY 40507
606-231-7711

Prime Technology, Inc.
International Insts. Division
Twin Lakes Road

PO Box 185

North Branford CT 06471
203-481-5721

Fax: 203-481-8937

Primestar, Inc.

8085 S. Chester Street
Englewood CO 80112
303-712-4600

Fax: 303-712-4985

Princeton Computer Support
5 Crescent Avenue

PO Box 787

Rocky Hill NJ 08553
609-921-8889
800-682-5168

Fax: 609-921-7691

Proac USA

PO Box 812
Brooklandville MD 21022
410-486-5975

Fax: 410-560-6901

Probe Master, Inc.
215 Denny Way

El Cajon CA 92020
619-258-7412
800-772-1519

Fax: 619-258-7413

Production Devices
215 Denny Way

El Cajon CA 92020
619-258-7303
800-824-4226

Fax: 619-258-1753

Professional Appliance Parts
8420 W. Colfax Avenue
Lakewood CO 80215
303-237-8088

Fax: 303-233-4514

Professional Service Assoctation
71 Columbus Street

Cohoes NY 12047
518-237-7777

888-777-8851

Fax: 518-237-0418

E-mail: psawould@aol.cam
Web: www.psawould.com

ProLine, A Division of AMI Corp.
PO Box 27682

Advertisers in this issue are listed in red.

Denver CO 80227-0682
800-325-0853

Fax: 303-761-1818

E-mail: amicorp@msn.Com

Pronounced Technologies, LLC

18107 Sherman Way Suite 2300

Reseda CA 91335
800-433-7749

Fax: 818-654-2759

E-mail: pronounce@msn.com

Prostat Carporation *

1072 Tower Lane

Bensenville IL 60106
630-238-8883

Fax: 630-238-9717

E-mail: info@prostatcorp.com
Web: www.prostatcorp.com

Protek Test & Measurement *
40 Boroline Rd

Allendale NJ 07401
201-760-9898

Fax: 201-760-9888

E-mail: sales@hcprotek.com
Web: Www.hcprotek.com

Protel Technology

5252 N Edgewood Drive #175
Provo UT 84604
800-544-4186

Fax; 801-224-0558

Web: www.protel.com

Proton Corp.

13855 Struilman Road
Cerritos CA 90703-1031
562-404-2222

Fax: 562-404-2322

Proxim, Inc.

510 DeGuigne Drive
Sunnyvale CA 94086
800-229-1630

Fax: 408-731-3675

E-mail: sales@proxim.com

Pure Energy Battery Corp.
35 Pollard Street

Richmond Hill ON L4B 1A8
905-707-9577

Fax: 905-707-7435

E-mail: purenrgy@istar.ca

QuadTech, Inc. *

5 Clock Tower Place 210 East
Maynard MA 01754
978-461-2100
800-253-1230

Fax: 978-461-4295

E-mail: Sales@quadtech.com
Web: www.quadtech.com

Quality Source, Inc.

1711 Briercroft Ct  Suite 154
Carrollton TX 75006-6421
972-242-4111

Fax: 972-242-4123

E-mail: sales@qualitysource.comnt

Quantum Data
2111 Big Timber Road
Elgin IL 60123

847-888-0450

Fax: 847-888-2802

E-mail: Sales@quantumdata.com
Web: www.quantumdata.com

Racal Instruments Inc.
4 Goodyear Street
Irvine CA 92718
714-859-8999
800-722-2528

Fax: 714-859-2505

RAM Enterprises

3434 Bren Lee Court
Indianapolis IN 46227-7905
317-881-0690

E-mail: raminfosystems@mind-
spring.com

Rawn Co. Inc.

P.0. Box 9
Spooner WI 54801
715-635-8711
800-826-6791

Fax: 715-635-2200

RBH Sound Inc.

976 N. Marshall

Bldg. 2, #4

Layton UT 84041
800-543-2205

Fax: 801-543-3300

E-mail: info@rbhsound.com

R.C. Electronics Inc *

6464 Hollister Avenue

Santa Barbara CA 93117-3110
805-685-7770

Fax: 805-685-5853

E-mail; info@rcelectronics.com
Web: www.rcelectronics.com

Read/Right Products Division *
The Texwipe Company

650 East Crescent Avenue
Upper Saddle River NJ 07458
201-327-9100 X315
800-327-1237

Fax: 800-569-3600

Rechargeable Battery Recycling *
1000 Parkwood Circle #450
Atlanta GA 30339
678-419-9990

Fax: 678-419-9986

E-mail: thall@rbrc.com

Web: www.rbrc.org

Recordaphone

35 Essex Street

New York NY 10002
212-674-5436

Fax: 212-995-2830

Recoton Corporation

2950 Lake Emma Road
Lake Mary FL 32746
407-333-8900
800-223-6009

Fax: 407-333-8903

E-mail: lldau@recoten.com
Web: www.recoton.com
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Red Wing/Winona Technical Coll
1250 Homer Road

PO Box 409

Winona MN 55987
507-454-4600

800-372-8164

Redgum North America
17 Cedar Lane
Lincolnshire IL 60069
847-940-1949

Fax: 847-940-1855

Regal Electronics

4251 Burton Drive

Santa Clara CA 95054
800-882-8086

Fax: 408-988-2797
E-mail: hal@regalusa.com

Remington Security Cameras
6073 NW 167 Street Suite C-5
Miami FL 33015
305-825-4953

Fax: 305-825-5725

E-mail: hvbach@icanet.net

RepairNet, Inc.

255 W. Fallbrook, #102
Fresno CA 93711
559-650-3000

Fax: 559-244-4638

E-mail: donv@repairnet.com
Web: www.repairnet.com

Repairnow.com *

22894 Pacific Boulevard

Dulles VA 20166

703-318-7700

800-942-8763

Fax: 703-709-7929

E-mail: repairnow@repairnow.com
Web: www.repairnow.com

Reset, Inc.

49 Strathearn Place
Simi Valley CA 93065
805-584-4900

Fax: 805-583-2900

Revox

4300 W. North Avenue
Stone Park IL 60165
708-343-1524

Fax: 708-343-1562
E-mail: proaudio@aol.com

RF Industries *

7610 Miramar Road

San Diego CA 92126-4202
858-549-6340
800-233-1728

Fax: 858-549-6345

E-mail: Rfi@rfindustries.com
Web: www.rfindustries.com

RGB Spectrum

950 Marina Village
Alameda CA 94501
510-814-7000

Fax: 510-814-7026
E-mail: sales@rgb.com
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Rheem Manufacturing Co.,
Water Heater Division

PO Box 244020
Montgomery AL
800-432-8373

Fax: 334-260-1541

Richmond Technology-ITW *

1897 E Colton Avenue

Redlands CA 92374

909-794-2111

800-829-2942

Fax: 909-794-4003

E-mail: info@richmond-technology.com
Web: www.richmond-technology.com

Ricoh Corp.

1996 Lundy Avenue

San Jose CA 95131
408-432-8800

Fax: 408-432-8375

Web: www.ricoh-usa.com

Ripley Company

Miller Tool Products

46 Nooks Hill Road

Cromwell CT 06416
860-635-2220

800-528-8665

Fax: 860-635-3631

E-mail: Info@ripley-tools.com
Web: www.ripley-tools.com

Rite Off

105 Park Avenue
Seaford Industrial Park
Seaford DE 19973
302-628-2100
800-645-5863

Fax: 302-628-2110

RoadTrac, LTD

250 Hembree Park Drive #112
Rosewell GA 30076
770-753-0883

Fax: 770-753-0882

E-mail: dtucker@roadtrac-usa.com

Robert Bosch Corp./

Blaupunkt - Mobil Comm. Division
2800 South 25th Avenue
Broadview IL 60153
800-562-5978

Fax: 708-865-6430

Rock-0la Mfg. Corp.

2335 208 Street

Torrance CA 90501
310-328-1306

Fax: 310-328-3736

E-mail: sales@rock-ola.com

Rocket Electric Co., Ltd. L.A.
1850 E. 42nd Street

Los Angeles CA 90058
323-233-3554

Fax: 323-233-5644

Rockford Fosgate

546 S. Rockford Drive
Tempe AZ 85281
480-967-3565

Fax: 800-366-6724

E-mail: loweta@rockford.com

Rockstar Electronics, Inc.
710 E. 7th Street

Los Angeles CA 90021
213-617-8176

Fax: 213-622-5851

Rogers Anti-Static Chemicals
120 W. Madison, Room 1118
Chicago IL 60602
312-276-0665

Rogue Audio, Inc.

2827 Avery Road

Slantington PA 18080
610-760-1621

Fax: 610-760-8319

E-mail: info@rogueaudio.com

Rohde & Schwartz
4425 Nicole Drive
Lanham MD 20706
301-459-8800

Fax: 301-459-2810

Ronan Engineering *
21200 Oxnard Street
Woodland Hills CA 91367
818-883-5211
800-327-6626

Fax: 818-992-6435

E-mail: sales@ronan.com
Web: www.ronan.com

Ronsonic Trading Corp./RTC
11 Jocama Boulevard NJ 88
732-591-2500

Fax: 732-591-2601

E-mail: ronsonic@aol.com

Rose Research & Development
1626 Becky Court

Santa Rosa CA 95403
707-526-9044

Royal Computers

111 N. Hudson Avenue

City of Industry CA 91744
800-486-0008

Fax: 626-330-2717

E-mail: sales@goroyalpc.com

Royal Consumer Business Products
765 US Hwy. 202

Bridgewater NJ 8807
908-526-8200

Fax: 908-526-8405

E-mail: royal@royalnet.com

RSI Wireless Communications
1881 Commerce Drive

Elk Grove Village IL 60007
847-981-1188

Fax: 847-981-9003

RTL Technology, Inc.
7556 Sand Street
Ft.Worth TX 76118
817-284-2032

Fax: 817-284-3112

Runco International
2463 Tripaldi Way
Hayward CA 94545
510-293-9154
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Fax: 510-293-0201
E-mail: rick@runco.com

Saelig Company
1193 Moseley Road
Victor NY 14564
716-425-3753

Fax: 716-425-3835

SAFT America, Inc.

2155 Paseo De Las Americas #31
San Diego CA 92173
619-661-7992

Fax: 619-661-5096

E-mail: pbd@saft.alcatel.com

Sage Data Systems

Division of America West C&E
1900 Elk Street

Rock Springs WY 82901-4005
307-382-5663

800-542-9378

Fax: 307-382-7323

Saitek Industries Ltd.

5550 Peachtree Industries Boulevard
Norcross GA 30071

770-449-6220

Fax: 770-447-1109

Sampo Corporation of America
5550 Peachtree Industrial Boulevard
Norcross GA 30071
770-449-6220

Fax: 770-447-1109

Sams Technical Publishing *
5436 W 78th Street

PO Box 681008

Indianapolis IN 46268
317-334-1256

800-428-SAMS

Fax: 800-552-3910

E-mail: rwhite@samswebsite.com
Web: www.samswebsite.com

Samsung Electronics

400 Valley Road Suite 201
Mt. Arlington NJ 78520-7856
973-691-6212

Samsung Electronics America Inc.
Sales Division

105 Challenger Road

Ridgefield Park NJ 07660
973-229-4000

Fax: 973-229-4029

E-mail: info@sosimple.com

Samsung Replacement Parts Cent
18600 Broadwick Street

Rancho Dominguez CA 90220
310-537-7000

Sangean America

2651 Troy Avenue

South El Monte CA 91733
626-579-160

Fax: 626-579-6806

E-mail: sangean@earthlink.net

* Updated 2001 by Company
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Sansui USA Inc.

135 Raritan Center Pkwy.
Edison NJ
732-225-6433

Fax: 732-225-6439

Sanyo Energy (USA) Corp.
2055 Sanyo Avenue

San Diego CA 92157
619-661-6620

Fax: 619-661-6742

E-mail: mkoral@sec.sanyo.com
Sargent Tool Company

30 East Industrial Road
Branford CT 06405

Satellite Dealers Association *
502 N Jackson Street
Greencastle IN 46135
765-653-4301

800-288-3824

Fax: 765-653-4287

E-mail: eta@tds.net

Web: www.eta-sda.com

Satellite Engineering Group
PO Box 33475

6050 Connecticut

Kansas City MO 64120
800-932-1555

Fax: 816-483-5811

E-mail: sales@sateng.com

Satisfusion

3939 Atlantic Avenue #201
Long Beach CA 90807
562-988-1190

Fax: 562-988-1450

E-mail: sharonw@woodtek.com

SBD Electronics & Appliance
305-945-3993

E-mail: Technician-tips.com
Web: sblake@technician-tips.com

Schematic Solutions, Inc.
13043 Hunters Ridge Street
San Antonio TX 78230-2847
512-696-0404

Fax: 512-696-7135

Schlumberger Technologies
Instruments Division

45 Winthrop Street
Concord MA 01742
800-225-5765

Schurter, Inc.

1016 Clegg Court

Petaluma CA 94954
707-778-6311

800-848-2600

Fax: 707-778-6401

E-mail: Info@schurterinc.com
Web: www.schurterinc.com

Scosche Industries, Inc.

1550 Pacific Avenue

Oxnard CA 93033
805-486-4450

Fax: 805-486-9996

E-mail: scosche@scosche.com

*Updated 2001 by Company

SDI Technologies

800 Federal Boulevard
Carteret NJ 07008-1002
908-855-9750

Fax: 908-855-0224

Se-Kure Controls, Inc.
3714 Runge Street
Franklin Park IL 60131
800-322-2435

Fax: 847-288-9999
E-mail: sekure@msn.com

Sears Customer Network

1300 Louis Henna Boulevard
Round Rock TX 78664
512-248-7700

Fax: 512-248-7935

Web: www.teleserve.sears.com

Seco Industries

6909 E. Washington Boulevard
Montebello CA 90640-5425
323-726-9721

Fax: 323-726-9776

E-mail: Seco2@aol.com

Web: www.seco-ind.com

Seco-Larm USA Inc.

1711 Sky Park Circle Suite D & E
Irvine CA 92614-6109
949-261-2999

Fax: 949-261-7326

Seiko Instruments

2990 W Lomita Boulevard
Torrance CA 905
800-934-9334

Seleco USA

10108 USA Today Way
Miramar FL 33025
954-442-2999

Fax: 954-442-2998

E-mail: sales@selcousa.com

Selsi Company Inc.

194 Greenwood Avenue Box 10
Midland Park NJ 7432
800-275-7357

Fax: 201-612-9548

Semtronics Corp.
PO Box 94

Oldwick NJ 08858
908-439-2030
800-946-4646

Fax: 404-487-1128

SENCORE

Based on growing demand in the
high-end custom A/V market Sencore
Electronics, a premier manufacturer
of electronic test equipment for over
50 years, has developed a suite of
tools for commercial and residential
AN Installers. Sencore's AV
Installer's Tool Suite is a compilation
of test instruments designed to assist
installers in making professional
home theater and commercial A/V
installations and calibrations. The
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Tool Suite includes a color analyzer,
HDTV video generator, sound anatyz-
er and RF signal level meter. The
instruments are housed in a ruggedi-
zed, carrying case for easy transport
between installs.

Sencore Electronics *
3200 Sencore Drive

Sioux Falls SD 57107
605-339-0100 X228
800-SENCORE

Fax: 605-339-0317

E-mail: sales@sencore.com
Web: www.sencore.com

Sennheiser Electronic Corp.
One Enterprise Drive

PO Box 987

Old Lyme CT 6371
860-434-9190

Fax: 860-434-1759

E-mail: lit@sennheiserusa

Sensible Sound

1028 Blaine Avenue
Racine Wi 53405-2412
262-633-3063

Fax: 263-634-7076

Sensormatic Electronics Corp.
951 Yamato Road

Boca Raton FL 33431
800-368-7262

Fax: 561-912-6639

Sensory Science
7835 E. McClain Drive
Scottsdale AZ 85260
480-998-3400

Fax: 480-951-4404

Sentrek/Automax

650 N. Englewood Avenue
Wood Dale IL 60191
800-935-0100

Fax: 630-628-0911

Sentry Industries, Inc.

29 S. Depot Plaza

Tarrytown NY 10591
914-332-1660

Fax: 914-332-4770

E-mail: sentry1998@worldnet.att.net

Sentry Insurance

1800 N. Point Drive
Stevens Point WI 54481
715-346-6018

Fax: 715-346-6018

Service Electronics Inc.
20 Hanes Drive

Wayne NJ 07470
973-872-1200

Fax: 973-872-2068

Service Management Software
931 Sunset Boulevard

West Columbia SC 29169
803-791-5860

Fax: 803-791-8521

ServiceBench.com *

3998 Fair Ridge Drive #125
Fairfax VA 22033
703-934-4490

877-847-3624

Fax: 703-934-7077

E-mail: Isidhu@servicebench.com
Web: www.servicebench.com

ServicePlus Corp.

200 Montcalm Suite R8

Hull PQ J8Y 3B5
819-770-4000

800-501-9388

Fax: 819-770-1795

E-mail: Info@serviceplus.com
Web: www.serviceplus.com

ServiceWare Inc.

333 Allegheny Avenue
Oakmont PA 15139
412-826-1158

Fax: 412-826-0577

Sescom

2100 Ward Drive

Henderson NV 89105-4249
800-634-3457

Fax: 702-565-4828

Seven Star

146 west 29th Street
New York NY 10001
212-629-8527

Fax: 212-629-8580

SFS Corp.

1411 W. 190 Street
Suite 800

Gardena CA 90248
800-421-5013

Fax: 310-243-6699

Shape Electronics

2105 Corporate Drive
Addison IL 60101-1484
708-620-8394
800-367-5811

Fax: 708-620-0784

ShareWave, Inc.

5175 Hillsdale Circle

El Dorado Hills CA 95762
916-939-9400

Fax: 916-939-9437

Sharp Electronics Corp *
Sharp Plaza

Mahwah NJ 07430
201-529-8200
800-BE-SHARP

Fax: 201-529-8413

Web: www.sharp-usa.com

Sherwin-Willaims Consumer Group
The Fulfillment Center

1825 25th Avenue

Columbus OH 43219
800-925-3434
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Sherwood America Corp.
14830 Alondra Boulevard
La Mirada CA 90638
714-521-6100

Fax: 714-521-4900

Shogyo International Corp *
45 Executive Drive
Plainview NY 11803
516-349-5200

Fax: 516-349-7744

Shure Brothers, Inc.
222 Hartrey Avenue
Evanston IL 60202
847-866-2200

Fax: 847-866-2240

Sibex, Inc.

1040 Harbor Lake Drive
Safety Harbor FL 34698
813-726-4343

Fax: 813-726-4434

Sibley TV

531 Wentworth
Calumet City IL 60409
708-891-5550

Siemens Communication Devices
17950 Preston Road Suite 790
Dallas TX 75252

972-713-5800

Fax: 972-713-5877

E-mail: karen.york@icn.siemens.com

Siemon Company, The
76 Westbury Park Road
Watertown CT 06795
860-274-2523

Fax: 860-945-4225
E-mail: info@siemon.com

Signal Measurement Company
PO Box 1607

Tomball TX 77377-1607
713-356-2584

Signal Transformer Co.
500 Bayview Avenue
Inwood NY 11096
516-239-5777

Signet

25 Esna Park Drive
Markham ON L3R 1C9
905-474-1843

Fax: 905-474-9812

Sim Audio Ltd.

3275 1st Street Unit 1
St. Hubert PQ J3Y 3Y6
450-445-0032

Fax: 450-445-6626

Simco Static Cntrl & Clnrm Prd *
2257 N. Penn Road

Hatfield PA 19440
215-997-0590

800-538-0750

Fax: 215-997-3450

E-mail: Simco@esimco.com
Web: www.simco-static.com
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Simpson Electric Company

853 Dundee Avenue

Elgin IL 60120

847-697-2260

Fax: 847-697-2272

E-mail:
service@simpsonelectronic.com
Web: simpsonelectronic.com

Sirius Technologies
Route 2, Box 196A
Colfax WI 54730
715-962-3592
800-359-3592

Sirius Software Inc. *

120 W Second Street Suite 333
Dayton OH 45402-1623
937-228-4849

800-788-4849

Fax: 937-228-1159

E-mail: Sales@siriusgt.com
Web: www.siriusgt.com

SL Waber, Inc.

520 Fellowship Road
Mount Laurel NJ 08054
609-866-8888
800-634-1485

Fax: 609-866-1945

Web: www.waber.com

Smart Choice

1301 Waters Ridge Drive
Lewisville TX 75057
972-353-6607

Fax: 972-353-6674
E-mail: judi@ultrak.com

Smart Corp.

2100 Summit Court

Las Cruces NM 88011
505-521-6000

E-mail:
misaacs@smartlcorporation.com

SmartCertified Direct

25400 US Hwy. 19 Suite 285
Clearwater FL 33763
727-724-8994
800-653-4933

Fax: 727-726-6922

Smartline

17171 Daimler Street
Irvine CA 92614
888-540-9955

Fax: 949-221-0488

E-mail: info@smartline.com

DW Smith & Associates

2929 Campus Drive Suite 200
San Mateo CA 94403
415-349-7725

Fax: 415-349-5693

Smith Corona

842 Bennie Road
Cortland NY 13045
607-753-6011

Fax: 607-758-5707

Smith Design
207 E Prospect Avenue

North Wales PA 19454
215-661-9107

Fax: 215-661-9107

E-mail: Probe@valley.net

Web: www.spectrumprobe.com

Smithy Co.

PO Box 1517

Ann Arbor MI 48106
313-913-6700
800-345-6342

Fax: 313-913-6663

Snap-0n Incorporated
2301 30th Street
Kenosha WI 53141-1410
877-762-7661

Fax: 414-656-4980

Web: www.snapon.com

Soder-Wick Fine-Braid
8125 Cobb Center Drive
Kennesaw GA 30152
770-424-4888
800-645-5244

Fax: 770-424-4267

Soft Acoustik

390, ST-Vallier Est
Suite 400

Quebec PQ G1K 396
418-521-1515

Sola/Heviduty
7770 N. Frontage
Skokie IL 60077
877-999-7652
Fax: 888-416-0412

Soliloquy Loudspeaker Co.
2613 Discovery Drive Bldg. A
Raleigh NC 27616
919-876-7554

Fax: 919-876-2590

E-mail: info@solspeak.com

Soltec Corp.

12977 Arroyo Street

San Fernando CA 91340-1597
800-423-2344

Fax: 818-365-7839

E-mail: info@solteccorp.com

Sony Service Company
680 Kinderkamack Road
Oradell NJ 07649
201-986-3000

Web: www.sel.sony.com

Solus, Inc.

3450 West Baylor Lane
Chandler AZ 85226
480-899-3565

Fax: 480-899-8963
E-mail: prcl@home.com

Sonin Inc.

301 Fields Lane #201
Brewster NY 10509-2621
800-223-7511

Fax: 914-277-8154

E-mail: sonin@compuserve.com
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Sony Electronics Inc./Corp. HQ
One Sony Drive

Park Ridge NJ 7656
201-930-1000

Web: www.sony.com

Sony Service Co.

7517 Campbell Road #500-A
Dallas TX 75248
972-732-0113

Fax: 972-248-9578

Sony Direct Response Center
12451 Gateway Boulevard

Ft. Myers FL 33913
800-282-2848

Sony Technician Devel. Center
390 University Avenue
Westwood MA 02090
781-329-8308

Web: www.service.sel.com

Sony World Repair Parts Center
National Parts Division

8281 N.W. 107th Terrace
Kansas City MO 64153
816-891-7550

Fax: 800-821-5662

Sorensen*

A Division of Elgar

9250 Brown Deer Road

San Diego CA 92121
858-450-0085
800-525-2024

Fax: 858-458-0267

E-mail: Sales@sorensen.com
Web: www.sorensen.com

Sound Advance Systems, Inc.
3202 S. Shannon Street

Santa Ana CA 92704-6353
714-556-2378

Fax: 714-556-5425

E-mail:
headquarters@soundadvance.com

Sound Dynamics Loudspeakers
3641 McNicoll Avenue
Scarborough ON M1X1G5
416-321-1800

Fax: 416-321-1500

Sound Technology

15732 Los Gatos Boulevard

Los Gatos CA 95032-2504
408-378-6540

Fax: 408-378-6847

E-mail: info@soundtechnology.com

Sound Tube Entertainment
1250 Iron Horse Drive

PO Box 1120

Park City UT 84060
435-647-9555

Fax: 435-647-9666

E-mail: sales@soundtube.com
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Sound-Sonic International, Inc.
2551 S. Alameda Street

Los Angeles CA 90058
800-437-6642

Fax: 323-235-3978

E-mail: dragon2336@aol.com

Soundgate

730 E. Burkitt Street
Sheridan WY 82801
307-674-4707

Fax: 307-674-4819

E-mail: putmangrp@aol.com

Soundscience, Inc.
81 Ruckman Road
PO Box 775
Closter NJ 07624
201-767-3297

Fax: 201-767-9684

Soundstream Technologies
11365 Sunrise Park Drive
Rancho Cordova CA 95742
916-351-1288

Fax: 916-351-0414

Southern Audio Services, Inc.
15049 Florida Boulevard
Baton Raouge LA 70819
225-272-7135

Fax: 225-272-9844

E-mail: info@bazooka.com

Southern New England Bell/CDG
59 Broad Street

Stanford CT 06901
203-353-8881

Fax: 203-328-7176

E-mail: mmcgill@bellelcard.com

Southwestern Bell Freedom Phones
1 Cummings Point Road

Stamford CT 06904
203-351-9000

Fax: 203-351-9180

SPAL Advanced Technologies
512 Tuttle Street

Des Moines IA 50309-4618
515-245-2464

Fax: 515-245-2878

SpeakerCraft

1650 7th Street

Riverside CA 92507

800-448-0976

Fax: 909-787-8747

E-mail: speakercraft@speakercraft.com

Spencer Industries
PO Box 449

Dale IN 47523
812-937-4561
Fax: 812-937-4637

A.W. Sperry Instruments, Inc. *
P.0. Box 9300

Smithtown NY 11787
631-231-7050

800-645-5398

Fax: 631-434-3128

E-mail: cat@awsperry.com
Web: www.awsperry.com
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Spirig Advanced Technclogies
Solder Absorbing Tech. In¢.
144 Oakland Street
Springfield MA 01108-1787
413-788-6191

800-628-8862

Fax: 413-788-0490

E-mail: sat@spirig.com

Web: www.spirig.com

SRS Labs

2909 Daimler Street

Santa Ana CA 92646
949-442-1070

Fax: 949-852-1099

E-mail: jenniferd@srslabs.com

SSI Products, Inc.
11836 Clark Street
Arcadia CA 91006
626-305-0500

Fax: 626-305-0201
E-mail: info@ssihtp.com

Staco Energy Products
301 Gaddis Boulevard
Dayton OH 45403
513-253-1191

Fax: 513-253-1723

Stanley Electric Sales of America

2660 Barranca Parkway
Irvine CA 92606
949-222-0777
800-533-5231

Fax: 949-222-0555

Web: www.stanleyelec.com

Star Micronics

70 D Ethel Road W
Piscataway NJ 08854
732-572-5550

Fax: 732-572-5095

Star Tech

900 Road 170
Carbondale CO 81623
970-963-1969

Fax: 970-963-3969

Statpower Technologies Corp.
7725 Lougheed Hwy.
Burnaby BC V5A 4V8
604-420-1585

Fax: 604-420-1591

Stewart Filmscreen Corp.
1161 W. Sepulveda Boulevard
Torrance CA 90502-2797
310-784-5300

Fax: 310-326-6870

Stoner, Inc.

PO Box 65

Quarryville PA 17566
800-227-5538

Fax: 800-515-5150
E-mail:

timesaver@stonersolutions.com
Web: www.stonersolutions.com

Straightline Supply .com
215 West Elm Street #201
Sycamore IL 60178

Advertisers in this issue are listed in red.

815-899-9366

Fax: 815-899-9566

E-mail:
mchambon@straightlinesupply.com

Sub-Zero Freezer Co. Inc.
4717 Hammersley Road
Madison Heights WI 53711
608-271-2233

Fax: 608-270-3355

Summitronics, Inc.

2900 Patrick Hernry Drive
Santa Clara CA 95054
408-980-0811

Fax: 408-980-1409

Sun Equipment Corp *

PO Box 97903

Raleigh, NC 27624-7903
918-870-1955
800-870-1955

Fax: 919-870-5720

Email: sec@sunequipco.com
Web: www.sunequipco.com

Sun Microsystems, Inc.

901 San Antonio Road
MS-SJC020302

Palo Alto CA 94303
408-544-0447

Fax: 408-544-0220

E-mail: nancy_puller@eng.sun.com

Sunfire Corp.

5210 Bickford Ave. #2

PO Box 1589

Snohomish WA 98290-1589
425-335-4748

Fax: 425-335-4746

Superior Communications Products
738 Arrow Grand Circle

Covina CA 91722-2147
800-522-4727

Fax: 626-974-0227

E-mail:
athompson@SuperiorCommunicatic
ns.com

Superior Electronic Motors and
Controls Division *

383 Middle Street

Bristol CT 6010

860-585-4556

Fax: 860-582-3784

E-mail:
vin.bonaffini@superiorelectronic.com
Web: www.superiorelectronic.com

Superscope Technologies
2640 White Oak Circle
Aurora IL 60504
630-820-4800

Fax: 630-820-8130

Supersonic Inc. USA

1824 E. 22nd Street

Los Angeles CA 90058
213-746-5200

Fax: 213-746-7900

E-mail: sales@supersonic.com

Supertel Technologies
8660 154th Ave., NE
Redmond WA 98052
425-556-1847

Fax: 425-556-5988

Support Systems International
Cables & Accessories Div.

136 S Second Street

Richmond CA 94804

510-234-9090

800-777-6269

Fax: 510-233-8888

E-mail: info@support-systems-intl.com

Surplus Traders
PO Box 276
Alburg VT 05440
514-739-9328

Sutton Designs, Inc. *

Computer Power Division

202 E State St Suite 408

Ithaca NY 14850

607-277-4301

800-326-8119

Fax: 607-277-6983

E-mail: sales@suttondesigns.com
Web: www.suttondesigns.com

Swiftlink

600 Emerson Suite 410
Saint Louis MO 63141
800-794-3854

Web: www.swiftlink.com

Switches Plus

192 Pepe’s Farm Road

Milford CT 06460
203-879-2697

Fax: 203-876-7285

E-mail: info@switchesplus.com

Symantec

15220 NW Greenbrier Parkway #200
Beaverton OR 97006
503-690-8088

800-441-7234 (Cust

Sycom Technologies

1239 Parkway Avenue

Ewing NJ 8628
609-530-0200

Fax: 609-530-0217

E-mail: gmaim@sycominc.com

SyncPulse Systems *

PO Box 4503

Sunland CA 91041

818-353-9595

Fax: 818-353-7016

E-mail: syncpulse@compuserve.com
Web: www.syncpulse.com

Synergetix *

310 South 51st Street

Kansas City KS 66106
913-342-0404

Fax: 913-342-6623

E-mail: info@synergetixnet.com
Web: www.synergetixnet.com
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Synetics Corporation
540 Edgewater Drive
Wakefield MA 01880
617-245-9090

Fax: 617-245-6311

Syon Corporation
280 Eliot Street
Ashland MA 01721
508-881-8852

Fax: 508-881-4703

T-San Electronics Inc.
390 Amapola Avenue #7
Torrance CA 90501
310-212-7705

Fax: 310-212-7815

T.A. Emerald Industries

1580 East Edinger Avenue Suite O
Santa Ana CA 92705
800-280-0020

Fax: 714-972-9400

E-mail: taemerald@aol.com

Tab Books

PO Box 451

Hightstown NJ 08520-0451
717-794-2191

Talon GPS L.L.C.

9375 Dielnan Ind. Road

St Louis MO 63132
314-997-2250

Fax: 314-997-0103

E-mail: sales@talontechnology.com

Tandberg

Fields Lane Building 2
Brewster NY 10509
914-277-3320

Fax: 914-277-3995

Tannoy

300 Gage Avenue Unit 1
Kitchener ON N2M 2C8
519-745-1158

Fax: 519-745-2364

Tapewire

627 Terri Ann

West Covina CA 91791
626-967-1424

Fax: 626-339-5650
E-mail: tapewir@gte.net

Tardis/The Soundsmith

PO Box 462316

Escondido CA 92046-2316
619-606-8401

Fax: 760-749-4468

E-mail: spkrguy@netscape.net

Tasco Sales, Inc.

2889 Commerce Parlkway
Miramar FL 33025
954-252-3600

Fax: 954-252-3705

E-mail:
customerservice@tascosales.com

TASER International, Inc.
7339 E. Evans Road
Scottsdale AZ 85260

480-991-0797
Fax: 480-991-0791
E-mail: mwsherma@airaser.com

TCE Publications
10003 Bunsen Way
Louisville KY 40299
502-491-8110

TEAC Corporation of America
7733 Telegraph Road
Montebello CA 90640
323-726-8523

Fax: 323-727-7656

Web: www.teac.com

TEAM Systems, Inc. *

2934 Corvin Drive

Santa Clara CA 95051
408-720-8877

800-338-1981

Fax: 408-720-9643

E-mail: info@team-systems.com
Web: www.team-systems.com

Tech Assist, Inc. *

18830 US Highway 19N #323
Clearwater FL 33764
727-547-0499

800-274-3785

Fax: 727-547-0768

E-mail: Info@toolsthatwork.com
Web: www.toolsthatwork.com

Tech Spray, Inc.

PO Box 949

Amarillo TX 79105
806-372-8523

800-858-4043

Fax: 806-372-8750

E-mail: tspray@techspray.com
Web: www.techspray.com

Tech-M

1912 Michigan Avenue NE
St. Petersburg FL 33703
727-522-9044

Fax:

E-mail: info@techm.com
Web: www.techm.com

Technics

50 Meadowlands Parkway
Secaucus NJ 07094
800-447-4700

Technocel, Inc.

9673 Topanga Canyon Place
Chatsworth CA 91311
800-843-5600

Fax: 818-428-2027

E-mail: www.technocel.com

Technology Programs

13 James Street

Putnam Valley NY 10579
914-528-3774

Fax: 914-526-3558

Teclab-Kalamazoo Tech Furn *
6450 Valley Industrial Drive
Kalamazoo MI 49009
616-372-6000

800-832-5227
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Fax: 616-372-6116
E-mail: sales@teclab-bench.com
Web: www.teclab-bench.com

Tegam Inc.

7230 N. Ridge Road
Madison OH 44057
216-428-7505

Fax: 216-428-1068

Teklogix International, inc.
2100 meadowvale Boulevard
Mississauga ON L5N 7J9
950-813-9900

Fax: 905-812-6300

E-mail: www.teklogix.com

Teknika Electronics Corp.
See Fujitsu General America

Tektronix, Inc. *

PO Box 500

Beaverton OR 97077
800-426-2200

Fax: 503-222-1542
E-mail: info@tek.com
Web: www.tektronix.com

Telco Intercontinental Corp.
9812 Whithorn Drive

Houston TX 77095
281-855-2218

Fax: 281-859-8825

E-mail: www.telcointercon.com

Teledata Systems

68 Reservoir Road

New Milford CT 06776
203-355-8285

Fax: 203-355-8285

Teledigital Development, Inc.
1325 E.79th Street Suite 6
Bloomington MN 55425-1152
612-876-0527

Fax: 612-876-0528

E-mail: debitel@teledigital.com

Telematic

5513 Van Cleef Street
Corona NY 11368
718-271-5200

Fax: 718-271-5738

Telenetics Inc.

6777 Lariat Lane

Prescott AZ 86305
520-445-1070
800-531-2680

Fax: 520-445-0087

E-mail: service@teleninc.com
Web: www.teleninc.com

Telko, Inc.

26651 Cabot Road
Laguna Hills CA 92653
949-367-1234

Fax: 949-367-1188

Temptronic Corp. *
4 Commerical Street
Sharon MA 02067

781-688-2300

Fax: 781-688-2301

Advertisers in this issue are listed in red.

E-mail: sales@temptronic.com
Web: www.temptronic.com

Ten-Lab *

27346 Oak Summit Road
Agoura Hills CA 91301-3612
818-706-8120
877-TENLAB-8

Fax: 818-706-3643

E-mail: Info@tenlab.com
Web: www.tenlab.com

Tenma Test Equipment
650 Congress Park Drive
Centerville OH 45459
937-434-0031
800-543-4330

Fax: 937-434-5450
Web: www.tenma.com

Tennsco Corp.

201 Tennsco Drive

P.0. Box 1888

Dickson TN 37055
800-251-8184

Fax: 615-466-8000
E-mail: www.tennsco.com

Tentel *

4475 Golden Foothill Parkway
El Dorado Hills CA 95762
916-939-4005

800-538-6894

Fax: 916-939-4114

E-mail: info@tentel.com
Web: www.tentel.com

Terk technologies

63 Mall Drive
Commack NY 11725
631-543-1900

Fax: 631-543-8088

Test Equity

2450 Turquoise Circle

Thousand Oaks CA 91320-1299
800-950-3457

Fax: 805-498-3733

E-mail: sales@testequities.com

Test Products International Inc. *
9615 SW Allen Boulevard #104
Beaverton OR 97005
800-368-5719

Fax: 503-520-1225

E-mail: www_testproductsintl.com

Testmart

851 Traeger Avenue
San Bruno CA 94066
888-665-2765

Texas Instruments Inc.
7800 Banner Drive

P.0. Box650311 M/S 3908
Dallas TX 75265-0311
972-995-2011

Fax: 972-917-1592

E-mail: ti-cares@ti.com

* Updated 2001 by Company
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The Texwipe Company/CleanTex
650 East Crescent Avenue

PO Box 575

Upper Saddle River NJ 07458
201-327-9100

800-648-9473

Fax: 201-327-5945

Thermador Corp.

4731 E. 52nd Drive

Los Angeles CA 90040
800-735-4328

E-mail: www.thermador.com

Theta Digital Corp.

5330 Derry Avenue
Agoura Hills CA 91301
818-597-9195

Fax: 818-597-1079
E-mail: thetadig@aol.com

Thiel Audio

1026 Nandino Boulevard
Lexington KY 40511
606-254-9427

Fax: 606-254-0075

E-mail: mail@thielaudio.com

Thomson Consumer Electronics *
2000 Clements Bridge Road
Deptford NJ 8096

856-853-2542

Fax: 856-853-2419

Thordarson-Meissner
628 Belmont Street

Mount Carmel IL 62863
618-262-5121

Fax: 618-263-3150
E-mail: Xformers@aol.com

3E Corp.

Mcnitor Repair

165 Front Street

Chicopee MA 01013
413-594-2772

Fax: 413-594-7283

E-mail: 3e-corp@worldnet.att.net

3M Black Watch C/0 Ginther Grp
One Apple Tree Square Suite 1031
Bloomington MN 55425
800-762-2241

800-762-2241

Fax: 800-232-4941

3M Company

5 North 3M Center Building 223
Saint Paul MN 55410
612-733-8872

3M Electrnc Hndlg & Prot Division
A130-3N-52

6801 River Place Boulevard
Austin TX 78726-9000
800-814-8709

Fax: 651-604-0214

Web: www.3m.com/ehpd

3M Electronic Prods Division
MS 130-3N-27

6801 River Place Road
Austin TX 78726
512-984-1800

* Updated 2001 by Company

800-225-5373
Fax: 512-984-6972
Web: www.3m.com/interconnects

3M Electronic Products Civ
ESM Business Unit

6801 River Place Boulevard
Austin TX 78726-4599
512-984-3363

Thorens of America

84-03 Cuthbert Road

Kew Gardens NY 11415
718-847-4289

Fax: 718-849-7696

E-mail: thorensusa@aol.com or
www.thorens.c

TIC Industries Co.

15224 East Stafford Street

City of Industry CA 91744-4418
626-968-0211

Fax: 626-968-1363

E-mail: tic@deltanet.com

TIF Instruments, Inc.

A United Dominion Co.

9101 N.W. Seventh Avenue
Miami FL 33150
305-757-8811

800-327-5060

Fax: 305-757-3105

Web: www.thomasregister.com

Tech. Info. Procurement Serv.
P.0. Box 1681

Forest Park GA 30051-1681
770-968-3715

Fax: 770-968-3715

E-mail: Tipsinc@mcenter.com
Web: www.mcenter.com/tips/

Timex

P.0.Box 310
Middlebury CT 6762
230-573-5000

Fax: 203-573-6901
E-mail: www.timex.com

TLG Acoustical Design, Iric.
4900 W. Bloomingdale Averue
Chicago IL 60639
773-889-4976

Fax: 773-889-2815

E-mail: higherspl@aol.com

Topline

PO Box 5100

Garden Grove CA 92645
310-433-7000

Fax: 310-498-0490

Toshiba America Consumer Produ*
1420-B Toshiba Drive

Lebanon TN 37087

615-449-2360

Fax: 615-444-7520

Web: www.toshiba.com

Toshiba America Info Sys, Inc.
9740 Irvine Boulevard

PO Box 19724

Irvine CA 92713-9724
714-587-3000

Advertisers in this issue are listed in red.

Fax: 714-587-6849

Toshiba America Medical Division
2441 Michelle Drive

Tustin CA 92780

714-730-5000

Fax: 714-730-4022

Total Power International

418 Bridge Street

Lowell MA 01850
978-453-7272

Fax: 978-453-7395

E-mail: sales@total-power.com
Web: www.total-power.com

Totevision

969 Thomas Street

Seattle WA 98109
206-623-6000

Fax: 206-623-6609

E-mail: totevision@accessone.com

Totex Manufacturing Inc.
2230 Amapola Court Unit 3
Torrance CA 90501
310-782-0299

Fax: 310-782-0295

Touchstone Software Corp.
2130 Main Street, Suite 250
Huntington Beach CA 92648
714-969-7746

Fax: 714-969-1555

Web: www.checkit.com

Trace Racks

P.0. Box 970

El Segundo CA 90245
310-322-7673/3220

800-358-1400

Fax: 310-322-3247

E-mail: traceracks@earthlink.net
Web: home.earthlink.net/~traceracks

Training Dept.

2452 N. Pantano Road

Tuscon AZ 85715
888-830-0085

Fax: 520-546-6587

E-mail: grayson@trainingdept.com

Transcat

10 Vantage Point Drive
Rochester NY 14624
716-352-9460

Fax: 716-352-1486

E-mail: daveh@transcat.com

Transcrypt International

4800 NW 1st Street Suite 100
Lincoln NE 68521
800-228-0226

Fax: 402-479-8482

E-mail: sales@transcrypt.com

Tri-State Module

425 3rd Avenue

Evansville IN

800-203-7484

Fax: 812-423-7546

E-mail: kenzinn@tristatemodule.ccm

Trilogy Magnetics Inc.
424 N. Mill Creek Road
Quincy CA 95971
916-283-3736
800-873-4323

Fax: 916-283-3122

Triplett Corp.*

1 Triplett Drive

Bluffton OH 45817
419-358-5015
800-874-7538

Fax: 419-358-7956
E-mail: sales@triplett.com
Web: www.triplett.com

Tripp Lite

500 N. Orleans Street
Chicago IL 60610
312-755-5401

Fax: 312-644-6505
Web: www.triplite.com

Triton Systems, Inc.

522 E. Railroad Street

Long Beach MS 39560-4933
228-868-1317

Fax: 228-868-0437

E-mail: www.tritonsystemsinc.com

Trompeter Electronics

31186 La Baya Drive

Westlake Village CA 91362-4047
818-707-2020

800-982-2629

Fax: 818-706-1040

E-mail: sales@trompeter.com
Web: www.trompeter.com

T1C

20400 Observation Drive
Germantown MD 20876
800-638-2049

Fax: 301-353-0734
E-mail: www.ttc.com

TV Man Tech Tips Inc.

8614 State Road 84

Fort Lauderdale FL 33324
954-349-2455
800-474-3588

E-mail: Tvman@safari.net
Web: www.safari.net/-tvman

TVPRO

Zenith Module Repair Manual
807 Queen Palm Lane
Sarasota FL 34243
941-351-6803

U B Kool, Inc.

P.0. Box 563

Dayton NJ 08810
732-274-1129

Fax: 732-438-1264

E-mail: paduano@webspan.net
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UBM Corp. *

550 Weddell Drive, Suite 3
Sunnyvale CA 94089
408-541-0151

800-731-1220

Fax: 408-541-0153

E-mail: inquiry@ubmusa.com
Web: www.ubmusa.com

U.S. Amps, Inc.

7325-100 N.W. 13th Boulevard
Gainesville FL 32653
352-338-1926

Fax: 352-371-4122

E-mail: usamps@usamps.com

U.S. Electronics Inc./
Bellsouth Products
105 Madison Avenue
New York NY 10016
212-448-7624

Fax: 212-689-5279

U.S.A. Wireless Technologies
10310 Norris Avenue
Pacoima CA 91331
800-872-7774

Fax: 800-872-7099

Ucando VCR Educational Prod Co
P.0. Box 928

5290 Education Drive

Greenville OH 45331
513-548-6113

800-678-6113

Fax: 513-548-6124

Ultimate Sound

138 University Pkwy.
Pomona CA 91765
909-594-2604

Fax: 909-594-0191
E-mail: uitatt@aol.com

Ultra-X, Inc. *

1765 Scott Boulevard Suite101
Santa Clara CA 95050
408-261-7090

888-722-3734

Fax: 408-261-7077

E-mail: pcdiag@uxd.com

Web: www.uxd.com

Ultralink Products, Inc.

207 W. Los Angeles Avenue #289
Moorpark CA 93021
805-523-1107

Fax: 847-272-8129

E-mail: ultralink@ultralinkcables.com

Underwriters Laboratories, Inc.
333 Pfingsten Road
Northbrook IL 60062-2096
847-272-8800

Fax: 847-272-0919

Ungar, A Rubbermaid Co.
5620 Knott Avenue
Buena Park CA 90621
714-994-2510

Fax: 714-523-7790

Unical Ent./Northwestern Bell Phones

16960 Gale Avenue
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Industry CA

626-965-5588

Fax: 626-965-2509

E-mail: sales@nwbphones.com

Uniden America Corp.

4700 Amon Carter Boulevard
Fort Worth TX 76115
817-858-3300

Fax: 817-858-3333

E-mail: jprince@uniden.com

Unisonic Products Corp.
105 Madison Avenue
New York NY 10016
212-255-5400

Fax: 212-689-5028
E-mail: www.uei.com

United Appliance Parts
140 Erie Boulevard
Schenectady NY 12305
518-382-0542

Fax: 518-237-0418

United Electronic Industries
10 Dexter Avenue
Watertown MA 02472
800-829-4632

United Servicers Association

6428 Coldwater Canyon Avenue

N. Hollywood, CA 91606
818-760-0303

Fax: 818-760-7772

E-mail: office@unitedservicers.com

Universal Electronics
1864 Enterprise Parkway
Twinsburg OH 44087
330-487-1110

Universal Enterprises (UEI)
5500 S.W. Arctic Drive
Beaverton OR 97005
503-644-8723
800-547-5740

Fax: 503-643-6322

E-mail: info@ueitest.com
Web: www.ueitest.com

Uniview Technologies
10911 Petal Street
Dallas TX 75238-2424
214-503-8880

Fax: 214-503-8515
E-mail: www.uniview.net

Universal Electronics Inc.
6101 Gateway Drive
Cypress CA 90630
714-820-1000

Fax: 714-820-1010

Universal Remote Control Inc.
271 North Avenue

New Rochelle NY 10801
914-235-2610

Fax: 914-235-5902

E-mail:
universalremote@tholianweb.com

USAcoustics, LLC
2424 Blanding Avenue #101

Alameda CA 94501-1555
510-864-7005

Fax: 510-864-1478

E-mail: usacoustic@acl.com

Utilimaster

65266 State Road 19
PO Box 585
Wakarusa IN 46573
219-862-4561
800-582-3454

Fax: 219-862-2071

VAC Service Corp.

99 Tower Drive
Middletown NY 10940
800-431-5843

VAC/Valve Amplification Co.
807 Bacon Street

Durham NC 27703
919-596-1107

Fax: 919-596-2037

E-mail: info@vac-amps.com

Value Tronics

1925 S. Wright Boulevard
Schaumburg IL 60193
847-584-8258

Fax: 847-584-4329

Varta Batteries Inc.

300 Executive Boulevard
Elmsford NY 10523
914-592-2500

Fax: 914-592-2667
E-mail: www.varta.COM

Vandersteen Audio, Inc.

116 W. 4th Street

Hanford CA 93230
559-582-0324

Fax: 559-582-0364

E-mail: www.vansersteen.com

Vast Solutions Inc.

1316 Gardiner Lane
Louisville KY 40213-1913
502-583-8278
800-226-9153

Fax: 502-588-6204

Vector Electronic Co. *

11115 Vanowen Street

North Hollywood CA 91605
818-985-8208

800-423-5659

Fax: 818-985-7708

E-mail: inquire@vectorelect.com
Web: www.vectorelect.com

Vector-VID Inc. *

800 New Brunswick Ave Unit #3
Rahway NJ 07065
732-388-8200

Fax: 732-388-8666

Velleman

7415 Whitehall Street Suite 1
Fort Worth TX 76118
817-284-7785

Fax: 817-284-7712

E-mail: velleman@earthlink.net
Web: www.velleman-kit.com

Advertisers in this issue are listed in red.

Verbatim Corp. Div. of Mitshubishi
1200 W.T. Harris Boulevard
Charlotte NC 28262-8536
704-547-6500

Fax: 704-547-6609

E-mail: info@verbatimcorp.com

Video Display Corporation

1868 Tucker Industrial Drive
Tucker GA 30084
770-938-2080

800-241-5005

Fax: 770-493-3563

E-mail: Sales@videodisplay.com
Web: www.videodisplay.com

Video Electronics & Parts, Inc.
5260 NW 167 Street

Miami Lakes FL 33014
305-623-1565

Fax: 305-626-8897

E-mail: sasmmy@vepnet.com

Videonics

1370 Dell Avenue
Campbell CA 95008
408-866-8300

Fax: 408-866-4859
Web: www.videonics.com

Vidikron of America, Inc.
1413 Chesnut Avenue
Hillside, NJ 07205
908-810-5612
800-VIDIKRON

Fax: 908-810-5634

E-mail: sales@vidikron.com
Web: www.vidikron.com

Video Interface Products Inc.
2082 Michaelson Drive #212 “U”
Irvine CA 92612

949-833-9320

Fax: 909-340-2249

E-mail: vip_inc@netzero.net

Viking Electronics
1531 Industrial Street
Hudson WI 54016
715-386-8861

Fax: 715-386-4344
E-mail: Sales@vikingelectronics.com
Web: www.vikingelectronics.com

Viking Range Corp.

111 Front Street

P.0. Box 956

Greenwood MS 38930
662-455-1200

Fax: 662-453-7939

E-mail: www.vikingrange.com

Video Mount Products

114 Annapolis Street
Annapolis MD 21401
410-626-8670

Fax: 410-626-8531

E-mail: www.videomount.com
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Virtual Industries

2130 Victor Place

Colorado Springs CO 80915
719-572-5566
800-530-8377

Fax: 719-572-5504

Web: www.virtual-ii.com

Vishay Sprague Electric Co./
Sales Div.

P.0. Box 231

Sanford ME 04073-0231
207-324-4140

E-mail: www.vsprague.com

Visteon Automotive Systems
5500 Auto Club Drive
Dearborn MI 48126
877-847-8366

E-mail: www.visteonet.com

Vivitar Corp.

1280 Rancho Conejo Boulevard
Newbury Park CA 91320
805-498-7008

Fax: 805-498-5086

E-mail: vivitar@vivitarcorp.com

Viziflex Static Solutions *

16 E. Lafayette Street

Hackensack NJ 07601
201-487-8080

800-307-3357

Fax: 201-487-6637

E-mail: viziflex@aol.com

Web: www.viziflexstaticsolution.com

VTech Comminications

8770 SW Nimbus Avenue
Beaverton OR 97008
800-835-8023

Fax: 503-644-9887

E-mail: www.vtechphones.com

Vutec Corp. *

2741 NE 4th Avenue
Pompano Beach FL 33064
954-964-6400
800-470-4700

Fax: 954-964-9960

E-mail: infor@vutech.com
Web: www.vutec.com

W & W Associates

800 South Broadway

Hicksville NY 11801-5017
800-221-0732

Fax: 516-942-1944

E-mail: w-wassoc@ix.netcom.com

Waber, Inc.,S.L.

520 Fellowship Road
Mt. Laurel NJ 08054
609-866-8888

Fax: 609-866-1945
E-mail: www.waber.com

Wahl Clipper Corporation
2900 North Locust Street
PO Box 578

Sterling IL 61081-0578
815-625-6525
800-435-7748

Fax: 815-625-0091

* Updated 2001 by Company

E-mail: pgoessman@wabhlclipper.com

Waldmann Lighting Company *

9 West Century Drive

Wheeling IL 60090
847-520-1060

800-634-0007

Fax: 847-520-1730

E-mail: Waldmann@waldmanlight-
ing.com

Web: www.waldmannlighting.com

Walker Scientific

Rockdale Street

Worcester MA 01606
508-852-3674

800-962-4638

Fax: 508-856-9931

E-mail: info@walkerscientific.com
Web: www.walkerscientific.com

Wang Global

290 Concord Road
Billerica MA 01821-4130
978-625-5000

E-mail: www.wang.com

Warner Electric

383 Middle Street

Bristol CT 06010
860-585-4500

Fax: 860-584-1483

E-mail: ted.gladis@dana.com

Warrantech Corp.
300 Atlantic Street
Stamford CT 06901
203-975-1100
800-544-9510

Wassco

12778 Bookprinter Place
Poway CA 92064
619-679-8787
800-492-7726

Fax: 619-679-8909
Web: www.wassco.com

Wavetek Meterman Test Tools

PO Box 9090

Everett WA 98206

425-466-5646

E-mail: www.metermantesttools.com

Wavetek Wandel & Goltermann, Inc.
1030 Swabia Ct.

Research Triangle Par NC 27709
919-941-5730

Fax: 919-941-5751

E-mail: www.wg.com

Weller/Cooper Tools *

3535 Glenwood Avenue
Raleigh NC 27612-4934
919-781-7200

Fax: 919-783-2116

Web: www.coopertools.com

Wells Gardner Electronics
2701 N. Kildare Avenue
Chicago IL 60639
773-252-8220

Fax: 773-252-8072
E-mail: www.wgec.com

Advertisers in this issue are listed in red.

Wescorp-New Desco

190 B South Whisman Road
Mountain View CA 94041
650-969-7717

800-537-7828

Fax: 650-969-6130

E-mail: wescorp@esdsystems.com

Westlake Audio, Inc.

2696 Lavery Court Unit #18
Newbury Park CA 91320
805-499-3686

Fax: 805-498-2571

E-mail: mgroup@westlakeaudio.com

Westronics, Inc.

22001 Northpark Drive
Kingwood TX 77339-3804
281-348-1800

Fax: 281-348-1293

E-mail: www.westronics.com

Wharfdale/Quad

180 Kerry Place

Norwood MA 02062
780-440-0888

Fax: 781-440-0333

E-mail: jackw@iagamerica.com

Whirlpool Corp.

2000 N. M-63

Benton Harbor MI 49022-2692
616-923-5000

Fax: 616-325-2168

E-mail: www.whirlpool.ccm

Whistler Corp.

16 Elizabeth Drive
Chelmsford MA 01824
978-244-1400

Fax: 978-244-1492

Wide Telcom, Inc.

2909 Oregon Court C-4
Torrance CA 90503
310-320-7795

Fax: 310-320-7798

Wiha Tools *

1348 Dundas Circle

Monticello MN 55362
763-295-0660

800-494-6104

Fax: 763-295-6598

E-mail: Cservice@wihatools.com
Web: Wihatools.com

Williams Sound Corp.

10399 West 70th Street

Eden Prairie MN 55344-3459
612-943-2252

Fax: 612-943-2174

E-mail: www.williamssound.com

Wilson Antenna, Inc.

2751 Morton Drive

East Moline, IL 61244
800-541-6116

E-mail: wilson@wilsonantenna.com
Web: www.wilsonatenna.com

Windmer-Durable Holdings, Inc.
5980 Miami Lakes Drive
Miami Lakes FL 33014

305-362-2611
Fax: 305-364-0502
E-mail: www.windmere.com

Windsor Industries, Inc.
131 Executive Boulevard
Farmingdale NY 11735
516-694-1400

Fax: 516-694-1408

Windsor Technologies, Inc.

130 Alto Street

San Rafael CA 94901
415-456-2200

Fax: 415-456-2244

E-mail: Sales@windsortech.com
Web: www.windsortech.com

Winegard Co.

3000 Kirkwood Street
Burlington |A 52601-2000
319-754-0600

Fax: 319-754-0787

WinnTech Company
7549 Spruce Avenue
Kanasas City MO 64132
800-946-6832

Fax: 816-333-6545

Wireless Computing

14101 W. Highway 290 Bldg. 700
Austin TX 78737

512-858-4400

Fax: 512-858-4404

Workman Electronic Products, Inc.
11917 Country Road 2-Oct

Delta OH 43515

800-537-7103

Fax: 419-923-7145

Workplace Systems, Inc.

562 Mammoth Road
Londonderry NH 03053-2101
603-622-3727

800-258-9700

Fax: 603-622-0174

Worksmart Systems

3 Lakeland Park Drive
Peabody MA 01960
800-786-9590

World College

5193 Shore Drive Suite 113
Virginia Beach VA 23455-2500
804-464-4600

800-696-7532

Fax: 804-464-3687

Wurlitzer USA*

1341 Estes Street

Gurnee IL 60031

847-662-1700

800-978-5480

Fax: 847-662-1212

E-mail: bubbles@wurlitzerusa.com
Web: www.wurlitzerusa.com
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X-10 (USA) , Inc.
91 Ruckman Road
PO Box 420
Closter NJ 07624
201-784-9700
Fax: 201-784-9464

X-10 Pro.

10014 N. Dale Mabry Hwy. Suite 222
Tampa FL 33618-4426
800-411-2888

Fax: 813-265-1011

E-mail: x10pro@aol.com

Xantech

12950 Bradley Avenue
Sylmar CA 91342
818-362-0353

Fax: 818-362-9506

Xerox Corp.

100 S. Clinton Avenue
Rochester NY 10644
800-832-6979

Xerox Corp./Gen. Mktg. Operations
800 Long Ridge Road

Stamford CT 06904
800-334-6200

Fax: 800-847-5666

XS Technologies
3001 Curry Ford
Orlando FL 32806
407-895-0070
Fax: 407-895-0122

Xuron Corporation *

62 Industrial Park Road
Saco ME 04072
207-283-1401

Fax: 207-283-0594
E-mail: sales@xuron.com
Web: www.xuron.com

Yamaha Electronics Corp, USA
6660 Orangethorpe Avenue
Buena Park CA 90620
714-522-9888

800-492-6242

Fax: 800-634-0355

E-mail: Parts@yamaha.com
Web: www.yamaha.com

York Chemical
8 Craftsman Court #D
Greer SC 29650-4707
864-848-1148

Yorx Electronics Service Center
101 Chamber Street

St. Louis MO 63102
314-585-8842

Fax: 314-621-2881

E-mail:

Web:

ZAPCO/ARPA of America Corp.
413 South Riverside Drive #D
Modesto CA 95354-4079
209-577-4268

Fax: 209-577-8548

E-mail; donald@zapco.com

Zero Corp., East Division
288 Main Street
Monson MA 01507
413-267-5561

Fax: 413-267-5569

Zetco International Co.
16563 E. 14th Street
DSan leandro CA 94578
510-278-0774

Fax: 510-278-0775

Zumbach Electronics Corp.

140 Kisco Avenue
Mount Kisco NY
914-241-7080
Fax: 914-241-7096
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Accutest Instruments, Inc.

1 Crown Plaza

Hazlet NJ 07730

732-203-0890

800-524-0747

Fax: 732-203-0893

E-mail: accutestsales@worldnet.att.net
Web: www.accutestintstruments.com

Air 1 USA Inc.

Micro Services Division
PO Box 3035

Pueblo CO 81005
719-566-0018

Fax: 719-566-0024

Alfa Electronics *

24 Rosewood Ct.

Princeton Jct NJ 08550
609-897-1135

800-526-2532

Fax: 609-897-0206

E-mail: sales@alfaelectronics.com
Web: www.alfaelectronics.com

All Electronic Parts

168 West S.R. 434

Winter Springs FL 32208
407-327-8008

~ax: 407-3274048

E-mail: Allelec@ing.net

Allied Electronics

7410 Pebble Drive

Forth Worth TX 76148
817-595-3500
800-433-5700

Fax:. 817-595-6444

Web: www.alliedelec.com

Amcom Corporaton

1109 Zane Avenue
Golden Valley MN 55422
800-328-7723

American Bright Optoelectronic
4160 W Lambert Rd Suite H
Brea CA 92821
714-257-0800
Fax: 714-257-1310
Web: www.americanbrightled.com

888-533-0800

Ames Supply Co.

2537 Curtiss Street
Downers Grove IL 60515
630-964-2440
810-323-3856

Fax: 810-848-8780

Analog Technology Center Inc
62 Route 101A

Amherst NH 03031
603-673-0404

Fax: 603-673-4526

*Updated 2001 by Company

E andrews

electronics
Andrews Electronics is housed in
50,000 square feet of warehouse and
office space. We carry am inventory of
over 250,000 parts. Maintaining an
inventory of this size has been the cor-
nerstone of our success as the indus-
try leader. We have built our reputation
on a very simple philosophy...service.
Not very fancy, but very sffective.

Andrews Electronics

25158 Avenue Stanford

Santa Clarita CA 91355
661-257-7700 231

800-289-0300

Fax: 800-289-0301

E-mail:
quotes@andrewselectronics.com
Web: www.andrewselectronics.com

Antique Automobile Radio
700 Tampa Rd

Palm Harbor FL 34683-5454
813-785-8733

800-933-4926

Fax: 813-789-0283

Antique Electronic Supply

6221 South Maple Avenue
Tempe AZ 85283-2856
602-820-5411

800-706-6789 (Fax)

Fax: 602-820-5411

E-mail: Info@tubesandmore.com
Web: www.tubesandmore.com

Arrow Electronics

25 Hub Drive

Melville NY 11747-3503
516-391-1300

Fax: 516-391-1640

Audio Parts Co.

1070 South Orange Drive
Los Angeles CA 90019
213-933-2141

AudioVisual Inc.

dba AVI Systems

6253 Bury Drive

Eden Prairie MN 55346
612-949-3700

Fax: 612-949-6000

Vance Baldwin Electronies *
7060 State Rd. 84 Suite 12
Fort Lauderdale FL 33317
954-723-9191
800-432-8542

Fax: 954-723-9044

tDepot Services

Advertisers in this issue are listed in red.

E-mail: info@vancebaldwin.com
Web: www.vancebaldwir.com

B-B&W Electronics

2137 S. Euclid Avenue

Berwyn IL 60402

708-749-1710

800-749-1710

Fax: 708-749-0325

E-mail: bbwelect@aol.com

Web: www.bbwelectronics.com

B&D Enterprises is an authorized stock-
ing semiconductor distributor special-

D

ENTERPRISES

izing in the Japanese semiconductor
lines. We are franchised for Sanyo,
Shindengen, Sanken, and NEC. B&D
can be found on the web at
www.bdent.com.

B&D Enterprises *

PO Box 460

Main & Liberty Streets
Russell PA 16345
814-757-8300
800-458-6053

Fax: 814-757-5400
E-mail: sales@bdent.com
Web: www.bdent.com

Baber

Irving TX

972-929-1878
800-290-0189

Fax: 972-929-1188
E-mail: micah@baber.com
Web: www.baber.com

Bi-Tronics Inc.

#10 Skyline Drive
Hawthorne NY 10532
914-592-1800
800-666-0996

Fax: 800-569-4244

E-mail: Info@bi-tronics.com
Web: www.bi-tronics.com

Blue Fin Technologies Inc.

55 Green Street

Portsmouth NH 03801-3735
603-433-2223

Fax: 603-433-6437

E-mail: jack.middleton@bluefin.com
Web: www.bluefin.com
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Bullfrog

PO Box 99

Villard MN 56385-0099
800-362-3192

Burks, P.l.

842 S. Seventh Avenue
Louisville KY 40203
502-589-3960
800-274-2875

Fax: 800-723-8383

Bursma Electronic Distrib. *
2851 Buchanan S.W.
Grand Rapids MI 49548
616-831-0080
800-777-2604

Fax: 616-831-9400

E-mail: sales@bursma.com
Web: www.Bursma.com

C&E Electronics

3037 Wilson Road
Bakersfield CA 93304
661-832-0222
800-700-5939

Fax: 800-474-3340

E-mail: ce@ncinternet.com
Web: www.ct98.com

C&S Sales

150 W. Carpenter Avenue
Wheeling IL 60090
847-541-0710

800-292-7711

Fax: 847-541-9904

E-mail: Cs_sales@elenco.com
Web: www.elenco.com/cs_sales

Component Depot

144 Market Street
Kennelworth NJ 07033
908-245-5994

Fax: 908-245-6004

Computer Connection
1101 W 80th
Minneapolis MN 55420
612-884-0758

Fax: 612-884-2206

Computer Distributors of America
921 E. Mt. Vernon

Mailing: PO Box 16046

Wichita KS 67211
316-262-3475

Fax: 316-262-8211
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Computer Parts Unlimited
399 Heritage Park Ct

Simi Valley CA 93063
805-644-4494

Fax: 805-302-2599

E-mail: susank@cpumart.com
Web: www.cpumart.com

Computer Svcs of America
4 Technology Drive
Londonderry NH 03053
603-644-5005
800-255-7815

Fax: 603-644-4645

Consolidated Elctrncs, Inc.
705 Watervliet Avenue

PO Box 20070

Dayton OH 45420-0070
937-252-5662
800-543-3568

Fax: 937-252-4065/406
E-mail: Cei@ceitron.com
Web: www.ceitron.com

Contact East, Inc. *

335 Willow Street

North Andover MA 01845
978-682-2000

800-225-5334

Fax: 978-688-7829

E-mail: service@contact-east.com
Web: www.contacteast.com

CRC Components

186 University Parkway
Pomona CA 91768
800-822-1272

800-858-4880 (DOM)

Fax: 909-594-4761

E-mail: Crccompnts@aol.com

CTS Services

31 Hayward Street
Franklin MA 02038
508-528-7220

Fax: 508-528-3919

Cumberland Electronics *
642 South 20th Street
Harrisburg PA 17105
717-232-9715
800-223-3321

Fax: 717-238-5379

Web: www.cumb.com

The Current Source

5159 Glenwood

Boise ID 83714

208-323-9692

888-276-8772

Fax: 208-323-9691

E-mail: Crntsrc@currentsource.com
Web: www.currentsource.com

Curtis Mathes
10911 Petal

Dallas TX 75238
214-503-8880
Fax: 214-503-8515

Custom Data Associates
2535 Putty Hill Avenue
Baltimore MD 21234-4307

410-668-9594

800-451-0137

Fax: 410-661-3942

E-mail: Cda@custom-dat.com
Web: www.custom-dat.com

Dak Tech

PO Box 338

Mechanicsburg PA 17055-0338
717-795-9544

800-325-3238

Fax: 717-795-9420

Dalbani Corporation
4225 NW 72nd Avenue
Miami FL 33166
305-716-1016
800-325-2264

Fax: 305-594-6588

Dalco Electronics

425 South Pioneer Blvd
Springboro OH 45066-1180
513-743-8042
800-445-5342

Fax: 513-743-9251

E-mail: sales@dalco.com
Web: www.dalco.com

Data Depot, Inc.

1710 Drew Street, Suite 1
Clearwater FL 34615-6213
813-446-3402
800-275-1913

Fax: 813-443-4377

Datacomm Distribution

2490 Black Rock Turnpike #403
Fairfield CT 06432
203-367-7767

Fax: 203-367-7040

Datatech Depot, Inc.
1371 North Miller Street
Anaheim CA 92806
714-996-7500

Fax: 714-970-1670

Decision Systems Plus
10700 W Higgins Rd. Ste 200
Rosemont IL 60018-3711
847-699-9960

Fax: 847-699-0972

Depot America

1345 Campus Parkway
Neptune NJ 07753
800-648-6833

Fax: 908-919-1929

Digi-Key *

701 Brooks Ave. S.

PO Box 677

Thief River Falls MN 56701
218-681-6674
800-344-4539

Fax: 218-681-3380

E-mail: Sales@digikey.com
Web: www.digikey.com

Dow Electronics
8603 Adamo Drive
Tampa FL 33619
813-626-5195
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Electronica *

2828 E. Colfax

Denver CO 80206
303-322-3037

800-722-5578

Fax: 303-322-1135

E-mail: Electronicabills@aol.com

East Coast Transistor

2 Marlborough Road

West Hemstead NY 11552-1712
516-483-5742

800-645-3516

Fax: 800-733-5904

E-mail: Ectd@aol.com

ECA - Electronic Compenents,
Assemblies & Materials Asociation
2500 Wilson Blvd

Arlington VA 22201-3834
703-907-7535

Fax: 703-907-7549

Web: ec-central.org

Echelon Industries
20681 E. Truss Court
Walnut CA 91789
714-594-1891

Fax: 714-598-3810

Eiger Electronics INC *

70A E. Jefryn Blvd.

Deer Park NY 11729
631-242-2583/84

Fax: 631-242-2586

E-mail: Parts@eigereleetronics.com
Web: www.eigerelectronics.com

E.I.L. Instruments, Inc.
10946A Golden West Drive
Hunt Valley MD 21031-1320
410-584-7400
800-345-4678

Fax: 410-584-7561

Web: www.eilinst.com

Electro Tool, Inc.
9103 Gilman
Livonia MI 48150
734-422-1221
800-772-3455
Fax: 734-422-3432

Electrolab

10121 Imperial Avenue
Cupertino CA 95014
408-257-2445

Fax: 408-257-6310

E-mail: elctrolb@electrolab.com
Web: www.electrolab.com

Electronic Components & Equipment
4027 NW 24th Street

Miami, FL 33142

305-871-1500

Fax: 305-871-3736

E-mail: sales@ecemiami.com

Web: www.ecemiami.com

Electronic Parts Supply
4071 Emery Street
Emeryville CA 94608
510-420-1040
800-227-0104

Fax: 510-420-0812
E-mail: Mimld@aol.com
Web: www.gen.com/wondarl

ELECTRONIX
Electronix has been providing quality
parts, supplies, and data to the elec-
tronics service industry since 1986. A
large inventory of replacement parts
including television, VCR, DVD, com-
puter, microwave oven, camcorder,
and many other comsumer electronic
devices. Shop our online catalog today
at www.electronix.com or call (800)
223-3205 for great buys on your elec-
tronic parts needs.

Electronix Corporation *

1 Herald Square

Fairborn OH 45324
937-878-9878

800-223-3205

Fax: 937-878-1902

E-mail: sales@electronix.com
Web: www.repairworld.com
Web: www.electronix.com

Electronix Express

365 Blair Road

Avenel NJ 07001-2201
908-381-8020
800-972-2225

Fax: 908-381-1572

E-mail: electron@elexp.com
Web: www.elexp.com

Electroservice Laboratories
6085 Sikorsky Street
Ventura CA 93003
805-644-2944

Fax: 805-644-5006

E-mail: Info@esl.com
Web: www.esl.com/

Electrotex, Inc.

2300 Richmond Avenue
Houston TX 77098
713-526-3456

Fax: 713-639-6400

E-mail: cdunn@electrotek.com
Web: www.electrotex.com

Elite Video *

One Presidential Way Suite 104A
Woburn MA 01801
781-938-6606

Fax: 781-938-6610

E-mail: sales@elitevision.com
Web: www_elitevision.com

Excel Distributing *

1819 Mentor Avenue

Cincinnati OH 45212
513-531-3989

800-733-3329

Fax: 800-735-8007

E-mail: parts@exceldistributinginc.com

* Updated 2001 by Company tDepot Services
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Fedco Electronics, Inc.
PO Box 1403

Fond Du Lac WI 54936
414-922-6490
800-542-9761

Fax: 414-922-6750
E-mail: Fedco@attmail

Fessenden Technologies, Inc.
116 North 3rd Street

Ozark MO 65721
417-485-2501
417-581-4063

Fax: 417-485-3133

Flat Earth Audic [ATC-Mana-SME]
PO Box 110

Seymour CT 06483
203-888-3759

888-653-5454

Fax: 203-888-3769

E-mail: fea@flatearthaudio.com
Web: www.flatearthaudio.com

Foley-Belsaw

6301 Equitable Road

Kansas City MO 64120-1395
816-483-2700

800-821-3452

Fax: 816-483-5010

E-mail: Electronics@foley-belsaw.com
Web: www.foley-belsaw.com

Fox International LTD, INC *

23600 Aurora Road

Bedford Heights OH 44146-1712
440-439-8500

800-321-6993

Fax: 800-445-7991

E-mail: rlangman@fox-international.com
Web: www.fox-international.com

Franks Electronics
PO Box 357

Glen MS 38846
601-287-1594

Fessenden Technologies, Inc.
116 North 3rd Street

Ozark MO 65721
417-485-2501
417-581-4063

Fax: 417-485-3133

Future Active

41 Main Street
Bolton MA 01740
800-655-0006
Fax: 800-645-2953

Galco Industrial Electronics *
26010 Pinehurst Drive

Madison Heights M| 48071-4189
248-542-9090

800-827-8902

Fax: 248-542-8031

E-mail: Sales@galco.com

Web: www.galco.com

GC Electronics

A Division of GC Thorsen Co.
1801 Morgan Street
Rockford IL 61105-1209
815-968-9661

800-443-0852
Fax: 800-527-3436

General Diagnostics Inc.
400-B Devon Park Drive
Wayne PA 19087
610-687-0900
800-613-1010

Fax: 610-687-0901
E-mail: Gdi@netreach.net

Genicom Corporation

1 Genicom Drive

Waynesboro VA 22980-1999
800-535-4364

Fax: 703-949-1500

Global Micro-Parts Depot

11151 Denton Drive

Dallas TX 75229-4707
972-241-9470

800-325-8488

Fax: 972-241-2800

Web: www.allapplianceparts.com

Global Specialties

1486 Highland Aveune #2
Cheshire CT 06410
800-572-1028

Fax: 203-272-4330

Email: Fmeni22@aol.com

Web: www.globalspecialties.com

Gore Laboratories, Inc.
10 Northern Blvd
Amherst NH 03031
606-889-4800

Fax: 603-672-5652

Guardian Computer Support, Inc
1177 Quarry Lane, Suite F
Pleasanton CA 94566
510-846-3649

800-752-8733

Fax: 510-846-4596

Harco Electronics
Rte 22 Carsins Run
Aberdeen MD 21001
410-838-7990
800-638-7616

Fax: 410-734-7288

Herman Panson Electronics *

7350 Herman Way

Miami FL 33122

305-477-0063

800-938-4376

Fax: 800-938-4377

E-mail: Info@hermanelectronics.com
Web: hermanelectronics.com

HMC Electronics

33 Springdale Avenue

Canton MA 02021-3200
781-821-1870

800-482-4440

Fax: 781-821-4133

E-mail: sales@hmcelectron:cs.com
Web: www.hmcelectronics.com

C. Hoelzle Associates, Inc.
17321 Eastman Street
Irvine CA 92614-5523

* Updated 2001 by Company tDepot Services

949-251-9000
800-959-9601

Fax: 949-251-9291

E-mail: Sales@chainc.com
Web: www.chainc.com

Home Systems plus

20 Pleasant Ridge Dr. Suite D
Owings Mills MD 21117
800-401-HOME

Fax: 800-465-6677

E-mail: .smart.net

Hosfelt Electronics, Inc.

2700 Sunset Boulevard
Steubenville OH 43952-1158
614-264-6464

800-524-6464

Fax: 614-264-5414

OWARD
H LECTRONIC e

INSTRUMENTS
TYoer Devolderning Speccaléars
HEI distributes Professional Quaiity
Soldering and Desoldering Tools,
Stereo Microscopes and Video
Inspection Stations, Solder Paste and
Dispensing Equipment, and selective
instruments such as; DMM’s, ESR
Meters, 3Ghz RF Probes, parts, tips
and accessories.

Howard Electronic Instruments Inc.
6222 North Oliver

Kechi KS 67067

316-744-1993

800-394-1984

Fax: 316-744-1994

E-mail: sales@howardelectronics.com
Web: www.howardelectronics.cam

Hy Tec Dealer Service
4548 Parkbreeze Ct
Orlando FL 32801-1045
407-297-1001

Fax: 407-297-4310

ICM Components

1545 Sawtelle Blvd., Suite 21

Los Angeles CA 90025
310-268-1005

800-748-6232

Fax: 310-445-5003

E-mail: Icmsteve@worldnet.att.net
Web: www.icmcomp.com

INSTEK
INSTEK is an ISO certified manufac-
turer-serving customers for over 25
years. It is our pleasure to proguce
quality professional test instruments
such as: Oscilloscopes, Pawer
Supplies, Function Generators and
Digital Multimeters, etc.

Instek Corp. *

1205 John Reed Court
City of Industry CA 91745
626-336-6537

Fax: 626-369-1748
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E-mail: sales@instek.com
Web: www.instek.com

International Components Corp.
175 Marcus Boulevard
Hauppauge, NY 11788
631-952-9595

800-645-9154

Fax: 631-952-9597

International Bisk Svcs, Inc.
1530 Montague Expwy

San Jose CA 95131
408-432-0537

Fax: 408-434-1015

Jameco Electrnc Components
Electronic & Computer Products
1355 Shoreway Road

Belmont CA 94002
650-592-8097

800-831-4242

Fax: 800-237-6948

E-mail: Info@jameco.com

Web: www.jameco.com

Jayso Electronics

3210 White Plains Road
Bronx NY 10467
718-798-1050

Fax: 718-655-1196

JDR Microdevices
1850 S Tenth Street
San Jose CA 95112
408-494-1400
800-538-5000

Fax: 408-494-1420
E-mail: Sales@jdr.com
Web: www.jdr.com

W.S. Jenks & Son

1933 Montana Ave. N.E.
Washington DC 20002
202-529-6020

Fax: 202-832-3411

Jensen Tools, Inc.”

7815 South 46th Street

Phoenix AZ 85044-5399
602-453-3169

800-426-1194

Fax: 602-438-1690

E-mail: Jensen@stanleyworks.com
Web: www.jensentools.com

Jim-Pak

1355 Shoreway Rd
Belmont CA 94002
650-595-5936

Fax: 650-592-2503
E-mail: Info@jimpak.com
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josenh

ELECTHRONICS

Joseph Electronics is back! Building on
a b5 year tradition of distributing supe-
rior value, service, and quality from
premier MFGS. Like Sony, Panasonic,
Fluke, TekTronix, Belden, Leader and
Tech Spray.

Joseph Electronics*

8830 N. Milwaukee Avenue

Niles IL 60714-1794
847-297-4200

800-323-5925

Fax: 847-297-6923

E-mail: info@josephelectronics.com
Web: www.josephelectronics.com

Kelvin Electronics
10 Hub Drive
Melville NY 11747
516-756-1750
800-535-8469

Fax: 516-756-1763

Kewill E Commerce Inc

6700 S.W. 105th Avenue Suite 300
Beaverton OR 97008-5484
503-626-6333

800-327-4786

Fax: 503-626-6492

E-mail: Sales@memorytest.com
Web: www.memorytest.com

Laser Products Company
1534 Burlington Street
Kansas City MO 64116
816-421-7830
800-786-8897

Fax: 816-421-8053

L.J. Enterprises *

11 McMillan Way
Delaware Industrial Park
Newark DE 19713
302-369-1590
800-627-8755

Fax: 302-369-1594
E-mail: Lee@ljent.com
Web: www.ljent.com

Liberty Wire & Cable, Inc. *
4630 Forge Road Suite A
Colorado Springs CO 80907
719-260-0061

800-530-8998

Fax: 719-260-0075

E-mail: sales@Iibertycable.com
Web: www.libertycable.com

M-Tronics *

26 Vernon Valley Rd

E Northport NY 11731
631-754-3329
888-223-5515

Fax: 631-261-4631

E-mail: Mtronics10@aol.com

Mac Shack
28 Willow Pond Way Suite LL3

Penfield NY 14526
716-377-9230

Fax: 716-377-9573
Magnetic Data Inc.

6754 Shady Oak Road
Eden Prairie MN 55344
800-328-3441

Man & Machine, Inc.
3706 West Street
Landover MD 20785
301-341-4900

Fax: 301-341-4078

Marconi Instruments Inc.

10200 W York Street

Wichita KS 67215-8935
817-224-9200

800-233-2955

Fax: 817-224-9201

E-mail: Marconi@
miadale.ccmail.compuserve.com

Web: www.marconi-instruments.com

Martin Distributing Co.
1081 S. LaBrea Avenue
Los Angeles CA 90019
323-857-1900

Fax: 323-857-0999
E-mail: tim@mdcia.com

Master Distributors

3100 N.W. 36th Street
Miami, FL 33142
305-871-0071

Fax: 305-871-0072

E-mail: sales@ecemiami.com

M.A.T. Electronics *

400 Pike Road

Huntingdon PA 19061
215-364-7667

800-628-1118

Fax: 215-364-7667

E-mail: mike@matelectronics.com
Web: www.matelectronics.com

Matrix Components

13581 Pond Springs Rd Ste 315
Austin TX 78729
512-258-7590

800-411-2967

Fax: 512-219-0021

MCM Electronics *

650 Congress Park Drive
Centerville OH 45459-4072
937-434-0031

800-543-4330

Fax: 1-800-765-6960

Web: www.mcmelectronics.com

Medallion Case *

235 Main Street Box 144
Nerstrand MN 55053
507-332-2131

800-422-7375

Fax: 507-332-9033

E-mail: medallioncase@juno.com

Mendelson Electronics
340 East First Street
Dayton OH 45402
513-461-3525
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Fax: 800-344-6324

Mesa Systems, Inc.

420 Leisure Street

Livermore CA 94550
510-443-9491

Fax: 510-443-9499

E-mail: sales@mesasystems.com
Web: www.mesasystems.com

Metric Supply

21029 Itasca Street, Unit C
Chatsworth CA 91311-4924
818-701-9911

800-289-8953

Fax: 818-701-6011

Meunier Electronic Supply
3409 E. Washingtan Street
Indianapolis IN 45201
800-638-6437

Fax: 317-631-4707

E-mail: jbutcher@meunierausa

Micro Dimensions, Inc
105 Commerce Way
Dedham MA 02026
781-320-1969

Micro Medics
6625 Jarvis
Niles IL 60714
847-647-1010
800-678-5300

Midwest Wintronic

251 Eastern Avenue

Bensenville, IL 60106
631-860-1094

E-mail: eric@midwestwintronic.com
Web: midwestwintronic.com

Mike’s Repair Service *

PO Box 217

Aberdeen Proving Ground MD 21005
410-272-4984

800-2FIXTVS

Web: www.mikesrs.webjump.com

Motorola Aftermarket Products
1313 E Algonquin Rd
Schaumburg IL 60196
847-576-6537

Mouser Electronics-TTI
958 N. Main Street
Mansfield TX 76063
817-483-6888
800-346-6873

Fax: 817-483-6899

E-mail: sales@mouser.com
Web: www.mouser.com

National Parts Depot
31 Elkay Drive
Chester NY 10918
914-469-4800

Fax: 914-469-4855

Nationwide Electronics
1242 E Lexington Avenue
Pomona CA 91766-5561
909-591-5885
800-659-3186

* Updated 2001 by Company

Fax: 909-627-3391
E-mail: Info@neiparts.net
Web: www.neiparts.net

NEC Technologies Inc.

1250 Arlington Heights Road
Itasca IL 60143
630-467-5000

Fax: 630-467-4190

Web: www.nec.com

Nelco*

22 Riverside Drive

Pembroke MA 02359
781-826-3010

800-346-3526

Fax: 781-826-7344

E-mail: info@nelcoproducts.com
Web: www.nelcoproducts.com

Neptune Electronics
3611 14 Avenue
Brooklyn NY 11218
718-854-8284
800-242-5556

Fax: 800-239-6349

Netway 2000 Inc.*

18657 Parthenia Street

Northridge CA 91324
818-882-7500

800-882-1238

Fax: 818-882-7785

E-mail: RobyneL@netway-2000.com
Web: www.netway-2000.com

P.K. Neuses

1401 Rohlwing Road
Rolling Meadows IL 60008
708-253-6555

Fax: 708-253-6652

New Pig Corp.*

One Pork Avenue

Tipton PA 16684
814-684-0101
800-HOT-HOGS

Fax: 800-621-7447

E-mail: hothogs@newpig.com
Web: www.NewPig.com

Newark Electronics

4801 N Ravenswood Avenue
Chicago IL 60640
800-463-9275

Fax: 773-275-9050

North Texas Distributors, Inc.
820 E Houston

Sherman TX 75090
800-533-6168

Fax: 903-868-0375

E-mail: sales@northtexasdist.com
Web: www.northtexasdist.com

NorthStar MatrixServ
1109 Zane Avenue
Golden Valley MN 55422
800-969-0009

1Depot Services

Advertisers in this issue are listed in red.
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ELECTRONICS, INC.

NTE Electronics, Inc., supplies the
highest quality private label semicon-
ductors, relays, capacitors, resistors
and hook-up wire along with such well
known brands as: Spectrol-U.K. and
P.E.C.-Canada potentiometers, trim-
mers and dials, KILO machined alu-
minum knobs and dials, Kester Solder
products, Jovial Test Equipment and
now ECG replacement components.

NTE Inc. *

44 Farrand Street
Bloomfield NJ 07003
973-748-5089
800-631-1250

Fax: 973-748-6224
Web: www.nteinc.com

NTE Electronics, Inc.

44 Farrand Street
Bloomfield NJ 07003
973-748-5089
800-631-1250

Fax: 973-748-6224

E-mail: Maillist@nteinc.com
Web: www.nteinc.com

Omnitron Electronics

660 South Military Trail
Deerfield Beach FL 33442
954-574-0345
800-379-6664

Pacific Coast Parts *
15024 Staff Court
Gardena CA 90248
800-431-0580

Panasonic Services Company *
20421 84th Avenue South
Panazip: 2B-6

Kent WA 98032

800-833-9626

Fax: 253-395-0820

E-mail: pascparts@panasonic.com
Web: www.pasc.panasonic.com

Parts Express International *
725 Pleasant Valley Drive
Springboro OH 45066
513-743-3000

800-338-0531

Fax: 513-743-1677

E-mail: sales@partsexpress.com
Web: www.partsexpress.com

Parts Port Ltd

1801 Walthall Cr Drive

Colonial Heights VA 23834
804-530-1233

800-253-0515

Fax: 800-253-5640

E-mail: sebastian@partsport.com
Web: www.partsport.com

* Updated 2001 by Company tDepot Services

PC Service Source

2350 Valley View Lane
Dallas TX 75234
972-481-4000
800-727-2787

Fax: 972-406-9081

E-mail: oloa@pcservice.com
Web: www.pcservice.com

Peerless Electronics
19 Wilbur Street
Lynbrook NY 11563
516-594-3500

Fax: 800-285-8096

The Peak Technologies Group
9200 Berger Rd

Columbia MD 21046-1602
410-312-6053

800-275-7325

E-mail: Info@peaktech.com
Web: www.peaktech.com

Perfect 10 Satellite Distribut
3901 Progress Street

North Little Rock AR 72114
501-955-0033

Fax: 501-955-0044

Web: www.perfect-ten.com

Peripheral Parts Support
219 Bear Hill Road
Waltham MA 02451
781-890-9101

Fax: 781-890-7767
E-mail: ppsinc@msn.cora

Pfanstiehl Corp.

3300 Washington Street
Waukegan IL 60085
708-623-1360
800-323-9446

Fax: 708-623-9107

Philips Consumer Electronics *
401 E. Old Andrew Johnson High
PO Box 555

Jefferson City TN 3776)
865-475-0497

Fax: 865-475-0071

Plaza Distributing
13268 66th Street N.
Largo FL 34643
813-531-5484
800-531-5484

Fax: 813-530-1821

G. M. Popkey Company, Inc.
2035 Larsen Road

PO Box 12237

Green Bay WI 54307-2237
414-497-0400
800-444-5920

Fax: 414-497-4894

Powerline

Battery Specialist Co

4268 Los Angeles Avenue

Simi Valley CA 93063-3366
805-527-2288

800-234-2444

Fax: 805-527-8336

E-mail: Mail@powerline-hattery.com

Web: Powerline-battery.com

Pre-Owned Electronics *

125 Middlesex Turnpike
Bedford MA 01730
781-778-4600

800-274-5343

Fax: 781-778-4848

E-mail: sales@preowned.com
Web: www.perowned.com

Prelco Electronics *

605 Chestnut Street

Union NJ 07083-9318
908-851-8600

888-773-5268

Fax: 908-851-9001

E-mail: info@prelcoparts.com
Web: www.precloparts.com

Princeton Computer Support
5 Crescent Avenue

PO Box 787

Rocky Hill NJ 08553
609-921-8889
800-682-5168

Fax: 609-921-7691

Print Products Internatiomal
9893 Brewers Court

Laurel MD 20723
240-568-3940

Fax: 240-568-3948

E-mail: sales@prodintl.com
Web: www.prodintl.com

Priority Computer Parts
125 Springhill Boulevard #1
Grass Valley CA 95945
916-272-8084

Fax: 916-272-8090

Progressive Electronics *

325 South El Dorado

Mesa AZ 85202

480-966-2931

800-528-8224

Fax: 480-967-8602

E-mail: info@progressive.textron.com
Web: www.progressive.textron.com

Products International *
9893 Brewers Gt

Laurel MD 20723
240-568-3940
800-638-2020

Fax: 240-568-3948

E-mail: Sales@prodintl.com
Web: www.prodintl.com

PTS Corporation * +

5233 South Highway 37

PO Box 272

Bloomington IN 47402
812-824-9331
800-844-7871

Fax: 812-824-2848

E-mail: darem@ptscorp.com
Web: www.ptscorp.com

Q B Products *

Microwave Parts Div

1260 Karl Court
Wauconda IL 60084-1094

Advertisers in this issue listed in red MayiJune 2001

847-487-3333
800-323-6856
Fax: 847-487-2689

Radio Shack *

300 W 3rd St Suite 1400

Ft Worth TX 76102

800-442-7221

800-422-7221

Fax: 800-291-6515

E-mail: commsales@radioshack.com
Web: radioshack.com/b2b

RAG Electronics Inc.

Box 2450 Turquoise Circle
Newbury Park CA 91320
805-498-9933
800-732-3457

Fax: 805-498-3733

R.C. Distributing Co *

PO Box 552

South Bend IN 46624
219-233-3053

Fax: 219-289-1566

E-mail: parts@rcdistributing.com
Web: www.rcdistributing.com

Repcal Test Equipment LLC

1 Crown Plaza

Hazlet NJ 7730
732-203-0890

800-524-0747

Fax: 732-203-0893

E-mail: sales@repcalequip.com
Web: www.repcaltestequip.com

Reset, Inc.

49 Strathearn Place
Simi Valley CA 93065
805-584-4900

Fax: 805-583-2900

RF Parts *

435 S Pacific Street
San Marcos CA 92069
760-744-0700
800-737-2787

Fax: 800-744-1943
E-mail: rfp@rfparts.com
Web: www.rfparts.com

Richardson Electronics, Ltd.
40W267 Keslinger Road
LaFox IL 60147
630-208-2200
800-348-5580

Fax: 630-208-2550

E-mail: Info@rell.com

Web: www.rell.com

RNJ Electronics Inc. *

202 New Highway

PO Box 667

Amityville NY 11701
516-226-2700
800-645-5833

Fax: 516-226-2770

E-mail: rnjelect@rnjelect.com
Web: www.rnjelect.com
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RPC Electronics

749 Miner Road

Highland Heights OH 44143
800-827-2650

Fax: 440-461-4329

RS ELECTRONICS

Distributor of industrial electronic
components, electrical products,
instrumentation, and test equipment.
Over 50,000 products available online
at www.rselectronics.com. M/C, Visa,
Amex accepted. 1ISO9002 certified.

RS Electronics *

34443 Schoolcraft

Livonia MI 48150
800-859-3443

Fax: 800-773-5320

Web: www.rselectronics.com

Russell Industries

3000 Lawson Avenue
Oceanside NY 11572
516-536-5000
800-645-2202

Fax: 516-764-5747

E-mail: info@russellind.com
Web: www.russellind.com

Salen Enterprises

P.0. Box 915

Morton Grove IL 60053
773-736-0999

Fax: 773-736-4238

Sears Parts Direct

3333 Beverly Road
Hoffman Estates IL 60179
800-225-2864

Fax: 847-286-1671

E-mail: vschrei@sears.com

Service Electronics Inc.
20 Hanes Drive

Wayne NJ 07470
973-872-1200

Fax: 973-872-2068

SMH Electronics Co., Inc. * +

21 Pattersons Brook Road

West Wareham MA 02576
508-291-7447

Fax: 508-291-7449

E-mail: Iwalls@smbhelectronics.com
Web: www.smhelectronics.com

Sony Service Co.Parts Div
National Parts Div.

8281 N.W. 107th Terrace
Kansas City MO 64153
816-891-7550

Fax: 800-821-5662

Specialized Prods Company *
1100 S Kimball Avenue
Southlake TX 76092-9009
817-329-6647
800-866-5353

Fax: 817-329-6195

E-mail: Spc@specialized.net
Web: www.specialized.net

Sprague Magnetics, Inc.

12806 Bradley Avenue

Sylmar CA 91342

818-364-1800

800-553-8712

Fax: 818-364-1810

Web: earthlink.net/~sprague-magnetics/

SR Components, Inc.

52 Railroad Avenue
Valley Stream NY 11580
516-872-8100
800-341-0003

Fax: 516-872-8118

Herman H. Sticht Co., Inc.
57 Front Street

Brooklyn NY 11201
718-852-7602
800-221-3203

Fax: 718-852-7915

Sun Equipment Corporation *
PO Box 97903

Raleigh NC 27624-7903
919-870-1955

800-870-1955

Fax: 919-870-5720

E-mail: sec@sunequipco.com
Web: www.sunequipco.com

Tandy National Parts
900 Terminal Road
Fort Worth TX 76106
817-415-5664

Fax: 817-415-5632

A.G. Tannenbaum

P.0. Box 386

Ambler PA 19002
215-540-8055

Fax: 215-540-8327

E-mail: k2bn@agtannenbaum.com
Web: www.agtannenbaum.com

TechAmerica

Commercial Sales Division
200 Taylor St Suite 6430
Fort Worth TX 76102-7308
800-442-7221

Fax: 800-291-6515

Web: www.techam.com

Techni-Tool Inc. *

1547 N. Trooper Rd

PO Box 1117

Worcester PA 19490
610-941-2400

800-832-4866

Fax: 800-854-8665

E-mail: sales@techni-tool.com
Web: www.techni-tool.com

Techspray
Po Box 949
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Amarillo TX 79105
806-372-8523

800-858-4043

Fax: 806-372-8750

Email: tspray@techspray.com
Web: www.techspray.com

Telogy

3885 Bohannon Drive
Menlo Park CA 94025-1001
415-462-9000
800-835-6494

Fax: 415-462-5152

Test Equipment Connection Corp *
525 Technology Park

Lake Mary FL 32746
407-804-1299

800-615-8378

Fax: 800-819-8378

E-mail: sales@4testequipment.com
Web: www.testequipmentconnec-
tion.com

Test Equipment Depot *

99 Washington Street

Melrose MA 02176

781-665-1400

800-996-3837

Fax: 781-665-0780

E-mail: sales@fotronic.com

Web: www.testequipmentdepot.com

3E Corp.

Monitor Repair

165 Front Street

Chicopee MA 01013
413-594-2772

Fax: 413-594-7283

E-mail: 3e-corp@worldnet.att.net

Time Motion Tools
12778 Bookprinter Place
Poway CA 92064
619-679-0303
800-779-8170

Fax: 800-779-8171

TOPS Computer Company
38 Forrest Lane

Boxford MA 01921-2645
508-887-5915

Fax: 508-887-9216

Trilogy Magnetics Inc.
424 N. Mill Creek Road
Quincy CA 95971
916-283-3736
800-873-4323

Fax: 916-283-3122

Tritronics, Inc.

1306 Continental Drive
Abingdon MD 21009
410-676-7300
800-638-3328

Fax: 800-888-3293

E-mail: Tritronics@aol.com
Web: www.tritronicsinc.com

Tucker Electronics Co.
P.0. Box 551419
Dallas TX 75355-1419
214-348-8800

* Updated 2001 by Company

800-527-4642

Fax: 214-348-0367
E-mail: Sales@tucker.com
Web: www.tucker.com

Union Electronics Distrib *
311 E. Corning Road

Beecher IL 60401
708-946-9500

800-648-6657

Fax: 708-946-9200

E-mail: Uedweb@unionel.com
Web: www.unionel.com

United Radio * +

2949 Erie Boulevard East
Syracuse NY 13224
315-446-8700

315-446-7181

Fax: 315-446-8505

E-mail: yourservicecenter.com

Valtron Technologies
28309 Avenue Crocker
Valencia CA 91355
805-257-0333
800-2-VALTRON

Fax: 805-257-0113

E-mail: Sales@valtron.com
Web: www.valtron.com

Vance Baldwin Electronics *
7060 State Rd. 84 Suite 12
Fort Lauderdale FL 33317
954-723-9191

800-432-8542

Fax: 954-723-9044

E-mail: info@vancebaldwin.com
Web: www.vancebaldwin.com

Vintage TV and Radio Supply
3498 West 105th Street
Cleveland OH 44111
216-671-6712

V-M Audio Enthusiasts *

37530 East Meadowhill
Northville MI 48167
248-478-0990

Web: www.thevoiceofmusic.com

Waytek Inc.

P.0. Box 690
Chanhassen MN 55317
800-328-2724

Fax: 800-858-0319

Wholesale Electronics Inc.
P.0. Box 1011

Mitchell SD 57301-7011
605-996-2233
800-351-2233

Fax: 605-996-4300
E-mail: Wei@weisd.com
Web: www.weisd.com

Zack Electronics

309 East Brokaw Road
San Jose CA 95112
800-323-5925

E-mail: info@zackinc.com
Web: www.zackinc.com

tDepot Services
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TEST EQUIPMENT & ACCESSORIES ¢ CIRCUIT PROTECTION e ESD ¢ SUPPLIES ¢ AV ¢ TOOLS

TEST EQUIPMENT

AC LEAKAGE TESTERS
A.W. Sperry Instruments™
Alfa Electronics*D *

AVO International*

Brunelle Instruments*
Consolidated Elctrncs, Inc.*D
CSTS Inc.

Cumberland Elect.*D*

East Coast Transistor*D
Extech Instruments*

Joseph Electronics *D*
L-Com Inc.

M.A.T. Electronics*D *
Metric Supply*D

Omnitron Electronics*MD
Print Products International*D *
Protek Test & Measurement*
QuadTech, Inc.”

RAG Electronics Inc.*D

RS Electronics*D

Sencore Electronics*
Simpson Electric

Snap-0n Incorporated
Specialized Prods. Co.*D*
Sun Equipment Co. *D
Techni-Tool Inc.*D*

Tenma Test Equipment

Test Equipment Depot*D *
TIF Instruments, Inc.

Time Motion Tools*D

Tucker Electronics Co.*D
Union Electronics Distrib*D *
Vance Baldwin Electronics*D*
Vector-VID Inc.*

Wholesale Electronics Inc.*D
Zack Electronics*D

AUTOMATED TEST
EQUIPMENT

AVO International*

Computer Svcs of America*D
CSTS Inc.

Cumberland Elect.*D*

E.I.L. Instruments, Inc.*D
East Coast Transistor*D
Electroservice Laboratories*D
Electrotex, Inc.*D
Hi-Techniques, Inc.

Huntron Instruments, Inc.*
IFR Systems*

Innersound, Inc.
Innoventions Inc.*

Jameco Electrnc Components*D
Jensen Tools *D*

Joseph Electronics*D*
Kelvin Electronics*D

National Instruments Corp.
Omega Engineering, Inc.”

PC Instruments Incorporated
Products International*D *
Products International*D *
QuadTech, Inc.*

*D Denotes a Distributor

R.C. Electronics Inc*

Racal Instruments Inc.

RS Electronics*D
Schlumberger Technologies
Snap-On Incorporated
Specialized Prods. Co.*D*
Techni-Tool Inc.*D*
Telogy*D

Test Equipment Depot*D *
Time Motion Tools*D
Tucker Electronics Co.*D
UBM Corp*

Ultra-X, Inc.*

Vance Baldwin Electronics*D*
Zack Electronics*D

BREAKOUT BOXES
Adapters.com*

Benedict Computer™
Computer Sves of America“D
Cumberland Elect.*D*

Dalco Electronics*D

E.L.L. Instruments, Inc.*D
Electro Standards Lab*
Electronix Express*D
Electrotex, Inc.”D

Harco Electronics*D

Heath Company

HMC Electronics*D*

Hosfelt Electronics, Inc.”D
International Disk Svcs, Inc.
Jameco Electrnc Components*D
JDR Microdevices*D

Jensen Tools *D*

Joseph Electronics*D *
Kelvin Electronics*D

L-Com Inc.

Nationwide Electronics*D
Omnitron Electronics*MD
Print Products Internaticnal*D
Products International*D *
RNJ Electronics Inc.*D*

RS Electronics*D

Sencore Electronics*
Specialized Prods. Co.*D*
Techni-Tool Inc.*D*

Test Equipment Depot*D*
Time Motion Tools*D

Union Electronics Distrib*D*
W.S. Jenks & Son*D
Wholesale Electronics Inc.*D
Zack Electronics*D

CELLULAR TELEPHONE
TEST EQUIPMENT

Bird Electronics Corp.
Cumberland Elect.*D*
Electrotex, Inc.*D

Harco Electronics*D

IFR Systems*

Joseph Electronics*D*
Keithley Instruments
Marconi Instruments Inc.*D
Omnitron Electronics*MD

* Updated 2001 by Company
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Print Products International*D
Products International*D*
Racal Instruments Inc.
Schlumberger Technologies
Specialized Prods. Co.*D*
Techni-Tool Inc.*D*
Telogy*D

Test Equipment Depot*D*
Triplett Corp.*

Vance Baldwin Electronics*D*
Zack Electronics*D

CONTINUITY TESTERS
A.W. Sperry Instruments*
AEMC Instruments™

Alpha Electric*D

AVO International™

Bel Merit Corporation
Brunelle Instruments™
Cablescan

Consolidated Elctrncs, Inc.*D
CSTS Inc.

Cumberland Elect.*D*
Dalbani Corporation

Digi-Key *D

E.l.L. Instruments, Inc.*D
East Coast Transistor*D
Electro Tool, Inc.*D
ELectronic Design Specialists™
Electronix Corp*D
Electrotex, Inc.*D

Extech Instruments*
Foley-Belsaw*D

Galco Ind. Electronics*D*
GC Electronics*D

Harco Electronics*D

HMC Electronics*D*

Hy Tec Dealer Service

|ET Labs, Inc.

JDR Microdevices*D

Jensen Tools*D*

JIT Resources, Inc.

Joseph Electronics*D*
Kelvin Electronics*D

L-Com Inc.

L'il Bitty Tester*

MCM Electronics*D*
Mouser Electronics*D
Omnitron Electronics*MD
Parts Express International*D *
Print Products International*D
Products International*D*
QuadTecn, Inc.”

RAG Electronics Inc.*D

RNJ Electronics Inc.*D*
Ronan Eng.*

RS Electronics*D

Sencore Electronics*
Simpson Electric

Specialized Prods. Co.*D*
Sun Equipment Corporation*D*
Tandy National Parts*D
TechAmerica*D

Techni-Tool Inc.*D*

May/June 2001

Tenma Test Equipment

Test Equipment Depot*D*
Time Motion Tools*D

Union Electronics Distrib*D*
Vance Baldwin Electronics*D*
W.S. Jenks & Son*D
Wholesale Electronics Inc.*D
Zack Electronics*D

CRT TESTERS/RESTORERS
BK Precision*

Bursma Electronic Dist. *D*
C&S Sales*D

Computer Svcs of America*D
Connector Corporation
Consolidated Elctrncs, Inc.*D
Conway Engineering, Inc.
Cumberland Elect.*D*

East Coast Transistor*D
Electronic Parts Supply*D
Electronix Corp*D

Herman Panson Electronics*D*
|ET Labs, Inc.

Jensen Tools*D*

Joseph Electronics*D*

Klein Instruments*

M.A.T. Electronics*D*

MCM Electronics*D*

Metric Supply*D

Omnitron Electronics*MD

Print Products International*D*
Products International*D

RNJ Electronics Inc.*D*

RS Electronics*D

Sencore Electronics*

Sun Equipment Corporation*D*
Telematic

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

Tucker Electronics Co.*D

Union Electronics Distrib*D*
Vance Baldwin Electronics*D*
W.S. Jenks & Son*D

Wholesale Electronics Inc.*D
Zack Electronics*D

CURVE TRACERS
Computer Svcs of America*D
Cumberland Elect.*D*

East Coast Transistor*D
Electrotex, Inc.*D

Hameg Instruments, Inc.
Herman H. Sticht Co., Inc.”D
Huntron Instruments, Inc.*
|ET Labs, Inc.

Joseph Electronics*D*
Omnitron Electronics*MD
Print Products International*D
Products International*D*
RAG Electronics Inc.*D
Sencore Electronics™®

Sun Equipment Corporation*D*
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Techni-Tool Inc.*D *
Tektronix, Inc.*

Tenma Test Equipment

Test Equipment Connection Corp.*D *
Test Equipment Depot*D *
Time Motion Tools*D

Tucker Electronics Co.*D
Union Electronics Distrib*D *
Vance Baldwin Electronics*D *
Wholesale Electronics Inc.*D
Zack Electronics*D

DATA COMMUNICATION
ANALYZERS/MONITORS/
TESTERS

Benedict Computer*

Conway Engineering, Inc.
Cumberland Elect.*D *

Dalco Electronics*D

E.I.L. Instruments, Inc.*D
East Coast Transistor*D
Electroservice Laboratories*D
Electrotex, Inc.*D

Fotec Inc

Galco Ind. Electronics*D *
Global Specialties

Gould Instrument Systems Inc.
Harco Electronics*D
International Disk Svcs, Inc.
Jensen Tools*D *

Joseph Electronics*D *
Marconi Instruments Inc.*D
Omnitron Electronics*MD
Print Products International*D
Products International*D *
Racal Instruments Inc.

RS Electronics*D
Schlumberger Technologies
Sencore Electronics*
Simpson Electric

Specialized Prods. Co.*D *
Sun Equipment Corporation*D *
Techni-Tool Inc.*D *
Telematic

Telogy*D

Telulex, Inc.

Test Equipment Depot*D *
Time Motion Tools*D

Tucker Electronics Co.*D
Vance Baldwin Electronics*D *
W.S. Jenks & Son*D

Zack Electronics*D

DISC DRIVE
ANALYZERS/TESTERS

Accurite Tech. Inc*
Computer Svcs of America*D
CSTS Inc.

Cumberland Elect.*D *

Data Depot, Inc.*D

Kenwood U.S.A.,Corp
Omnitron Electronics*MD
Pioneer Research

RAG Electronics Inc.*D
Specialized Prods. Co.*D *
Techni-Tool Inc.*D *

Test Equipment Depot*D *
Time Motion Tools*D

Vance Baldwin Electronics*D *
W.S. Jenks & Son*D

DISTORTION ANALYZERS
Alfa Electric*D

Cumberland Elect.*D *

East Coast Transistor*D

Galco Ind. Electronics*D *
Herman H. Sticht Co., Inc.*D
Joseph Electronics*D *
Metric Supply*D

Omnitron Electronics*MD
Print Products International*D
Products International*D *
RAG Electronics Inc.*D

RS Electronics*D
Schlumberger Technologies
Sencore Electronics*
Specialized Prods. Co.*D *
Sun Equipment Corporation*D *
Techni-Tool Inc.*D *
Telogy*D

Tenma Test Equipment

Test Equipment Depot*D *
Time Motion Tools*D

Tucker Electronics Co.*D
Union Electronics Distrib*D *
Vance Baldwin Electronics*D *
Zack Electronics*D

FREQUENCY COUNTERS
Alfa Electric*D

B&B Electronics Manufacturing
Bel Merit Corporation

BK Precision*

Brunelle Instruments*
Bursma Electronic Dist. *D *
C&S Sales*D

Computer Svcs of America*D
Consolidated Elctrncs, Inc.*D
Cumberland Elect.*D *
Dalbani Corporation
Digi-Key*D *

E.I.L. Instruments, Inc.*D
East Coast Transistor*D
Electro Tool, Inc.*D
Electronic Parts Supply*D
Electronix Corp.*D
Electronix Express*D
Electroservice Laboratories*D
Electrotex, Inc.*D

Elenco Electronics*

Extech Instruments*

Fluke Corporation

Galco Ind. Electronics*D *
Global Specialties

Hameg Instruments, Inc.
Harco Electronics*D

Heath Company

Herman H. Sticht Co., Inc.*D
Herman Panson Electronics*D *
HMC Electronics *D *

Instek Corp.*D

Jameco Electrnc Components*D
JDR Microdevices*D

Jensen Tools *D *

Joseph Electronics *D *
Keithley Instruments

Kelvin Electronics*D
Kenwood U.S.A.,Corp

Lascar Electronics Inc.*
Leader Instruments Corp.*
M.A.T. Electronics*D *
Marconi Instruments Inc.*D
MCM Electronics*D *

Metric Supply*D

Morrow Wave, Inc.

Mouser Electronics*D
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Nokia Mobile Phones
Non-Linear Systems*
Omnitron Electronics*MD
Parts Express International*D *
Print Products International*D
Products International*D *
Protek Test & Measurement*
RAG Electronics Inc.*D

RNJ Electronics Inc.*D *

RS Electronics*D

Salen Enterprises*D

Sencore Electronics*

Sibex, Inc.

Simpson Electric

Specialized Prods. Co.*D *
Sun Equipment Corporation*D *
Tandy National Parts*D
TechAmerica*D

Techni-Tool Inc.*D *
Telogy*D

Tenma Test Equipment

Test Equipment Connection Corp.*D *
Test Equipment Depot*D *

TIF Instruments, Inc.

Time Motion Tools*D

Tucker Electronics Co.*D
Union Electronics Distrib*D *
Vance Baldwin Electronics*D *
W.S. Jenks & Son*D
Wholesale Electronics Inc.*D
Zack Electronics*D

FUNCTION GENERATORS
Alfa Electric*D

B-B&W Electronics*D

Bel Merit Corporation

BK Precision*

Brunelle Instruments*
Bursma Electronic Dist.*D *
C&S Sales*D

Consolidated Elctrncs, Inc.*D
Cumberland Elect.*D *
Dalbani Corporation
Digi-Key*D *

E.l.L. Instruments, Inc.*D
East Coast Transistor*D
Electro Tool, Inc.*D
Electronic Parts Supply*D
Electronix Corp*D

Electronix Express*D
Electroservice Laboratories*D
Electrotex, Inc.*D

Elenco Electronics*

Global Specialties

Hameg Instruments, Inc.
Harco Electronics*D

Heath Company

Herman H. Sticht Co., Inc.*D
Herman Panson Electronics*D *
HMC Electronics*D *

Instek Corp.*D

Jameco Electrnc Components*D
JDR Microdevices*D

Jensen Tools*D *

Joseph Electronics*D *
Keithley Instruments

Kelvin Electronics*D
Kenwood U.S.A..Corp

Leader Instruments Corp.*
M.A.T. Electronics*D *

MCM Electronics*D *

Metric Supply*D

Morrow Wave, Inc.

National Instruments Corp.

*Updated 2001 by Company

Omnitron Electronics*MD

Parts Express International*D *
PC Instruments Incorporated
Print Products International*D
Products International*D *
Protek Test & Measurement*
RAG Electronics Inc.*D

RNJ Electronics Inc.*D *

RS Electronics*D

Salen Enterprises*D

Sibex, Inc.

Specialized Prods. Co.*D *
Sun Equipment Corporation*D *
Tandy National Parts*D
TechAmerica*D

Techni-Tool Inc.*D *

Tektronix, Inc.*

Teledata Systems

Telogy*D

Telulex, Inc.

Tenma Test Equipment

Test Equipment Connection Corp.*D *
Test Equipment Depot*D *
Tucker Electronics Co.*D

Union Electronics Distrib*D *
Vance Baldwin Electronics*D *
W.S. Jenks & Son*D
Wholesale Electronics Inc.*D
Zack Electronics*D

GAUGES: HEAD PROTRUSION/
SPRING TENSION OTHER
Alfa Electric*D

Cumberland Elect.*D *

Dalbani Corporation

Electronic Parts Supply*D
HMC Electronics *D *

Hunter Products, Inc.

Jonard Industries Corp.*
Joseph Electronics*D *
Omega Engineering, Inc.*
Products International*D *
Sprague Magnetics, Inc.*D
Techni-Tool Inc.*D *

Tentel*

Test Equipment Depot*D *

TIF Instruments, Inc.

Union Electronics Distrib*D *
Vance Baldwin Electronics*D *

GENERATORS, AUDIO
A.G. Tannenbaum*D

Alfa Electric*D

AudioVisual Inc.*D

Bel Merit Corporation

BK Precision*

Brunelle Instruments*
Bursma Electronic Dist.*D *
C&S Sales*D

Compuvideo Test Instruments
Consolidated Elctrncs, Inc.*D
Cumberland Elect.*D *
Dalco Electronics*D

East Coast Transistor*D
Electro Tool, Inc.*D
Electronic Parts Supply*D
Electronix Corp.*D
Electronix Express*D

Elenco Electronics*

Heath Company

Herman H. Sticht Co., Inc.*D
Instek Corp.*D

Joseph Electronics*D *
Kelvin Electronics*D

*D Denotes a Distributor

Advertisers in this issue are listed in red.



2001 ES&T BUYERS’ GUIDE & WEB DIRECTORY PRODUCTS

Kenwood U.S.A.,Corp

Leader Instruments Corp.*
MCM Electronics*D*

Morrow Wave, Inc.

Multidyne Inc

Neutrik USA

Parts Express International*D*
PC Instruments Incorporated
Print Products International*D
Products International*D*
Protek Test & Measurement*
RAG Electronics Inc.*D

RNJ Electronics Inc.*D*

Salen Enterprises*D

Sencore Electronics*

Sun Equipment Corporation*D*
TechAmerica*D

Techni-Tool Inc.*D*
Tektronix, Inc.*

Telulex, Inc.

Tenma Test Equipment

Test Equipment Connection Corp.*D*
Test Equipment Depot*D*
Tucker Electronics Co.*D
Union Electronics Distrib*D*
Vance Baldwin Electronics*D*
W.S. Jenks & Son*D
Wholesale Electronics Inc.*D
Zack Electronics*D

GENERATORS, SIGNAL
A.G. Tannenbaum*D

Alfa Electric*D

AudioVisual Inc.*D

Bel Merit Corporation

BK Precision*

Brunelle Instruments™

C&S Sales*D

Compuvideo Test Instruments
Consolidated Elctrncs, Inc.*D
Conway Engineering, Inc.
Cumberland Elect.*D*
Dalbani Corporation

Dalco Electronics*D

East Coast Transistor*D
Electro Tool, Inc.*D
Electronic Parts Supply*D
Electronix Corp.*D
Electronix Express*D
Electrotex, Inc.*D

Elenco Electronics™®

Fluke Corporation

Global Specialties

Harco Electronics*D

Heath Company

Herman H. Sticht Co., Inc.*D
ICM Components*D

IFR Systems*

Instek Corp.*D

Jensen Tools*D*

Joseph Electronics*D*
Kelvin Electronics*D

Leader Instruments Corp.*
Marconi Instruments Inc.*D
MCM Electronics*D*

Metric Supply*D

Morrow Wave, Inc.
Multidyne Inc

NCM Electronics

Omnitron Electronics*MD
PC Instruments Incorporated
Print Products International*D
Products International*D*
RAG Electronics Inc.*D

*D Denotes a Distributor

Richardson Electronics, Ltd.*D
RNJ Electronics Inc.*D*

RS Electronics*D

Salen Enterprises*D

Sencore Electronics*

Sibex, Inc.

Specialized Prods. Co.*D*
Sun Equipment Corporation*D*
TEAM Systems, Inc.”
TechAmerica*D

Techni-Tool Inc.*D*
Tektronix, Inc.*

Tektronix, Inc.*

Telogy*D

Telulex, Inc.

Tenma Test Equipment

Test Equipment Connecticn Corp.*D*
Test Equipment Depot*D*
Tucker Electronics Co.*D
Union Electronics Distrib*D*
Vance Baldwin Electronics*D*
Vector-VID Inc.*

W.S. Jenks & Son*D
Wholesale Electronics Inc.*D
Zack Electronics*D

GENERATORS, VIDEO
A.G. Tannenbaum*D
AudioVisual Inc.*D

BK Precision*

Computer & Monitor Maintenance
Computer Svcs of America*D
Compuvideo Test Instruments
Consolidated Elctrncs, Inc.*D
Cumberland Elect.*D*

East Coast Transistor*D
Electronix Corp.*D

Elenco Electronics™

Fluke Corporation

Heath Company

Herman Panson Electronics*D*
Independence Electronics™
Joseph Electronics *D*

Kelvin Electronics*D

Klein Instruments™

Leader Instruments Corp *
MCM Electronics*D*

Metric Supply*D

Morrow Wave, Inc.

Multidyne Inc

NCM Electronics

Omnitron Electronics*MD

PC Instruments Incorporated
Print Products International*D
Products International*D*
Quantum Data

R.C. Distributing Co.*D*

RAG Electronics Inc.*D
Richardson Electronics, Ltd *D
RNJ Electronics Inc.*D*

RS Electronics*D

Salen Enterprises*D

Sencore Electronics™®

Sirius Technologies

Sun Equipment Corporation*D*
TEAM Systems, Inc.”
Techni-Tool Inc.*D*
Tektronix, Inc.*

Ten-Lab*

Tenma Test Equipment

Test Equipment Connection Corp.*D*
Test Equipment Depot*D*
Tucker Electronics Co.*D

* Updated 2001 by Company
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Union Electronics Distrib*D*
Vance Baldwin Electronics*D
W.S. Jenks & Son*D
Wholesale Electronics Inc.*D
Zack Electronics*D

HV PROBES

Alfa Electric*D

B-B&W Electronics*D

BK Precision*

Bursma Electronic Dist. *D*
C&S Sales*D

Consolidated Elctrncs, Inc.*D
Cumberland Elect.*D*

East Coast Transistor*D
Electronic Parts Supply*D
Electronix Corp.*D

Electronix Express*D
Electrotex, Inc.*D

Fieldpiece Instruments™

Fluke Corporation

Fox International LTD, INC
Harco Electronics*D

Herman Panson Electronics*D*
Joseph Efectronics*D*

Kelvin Electronics*D

M.A.T. Electronics*D*

Metric Supply*D

Nationwide Electronics*D
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