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Track And Eliminate Bugs Out
0f Cameras And Camcorders!

exterminator without bug spray. You must have the

A technician without test instruments is like an
right equipment in order to get the job done! This is

especially true when analyzing cameras and camcorders.

You simply must have a vectorscope and waveform
monitor to test the operation of a camera.

The New CVA94 “Video Tracker” Camera Video Analyzer
is the only instrument designed specifically for camera
analyzing. It provides a complete vectorscope and
waveform monitor, and also provides digital waveform
measurements for fast signal troubleshooting.
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Ii you’d like to see how
your business will benefit
from having a new camera
video analyzer working
for you, simply call
1-300-SENCORE today!
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What’s it worth?

The Eagles singing group is back
together again and on the concert tour.
They’re charging $100.00 a ticket for
reserved tickets. Bette Middle is on tour.
Top prices for her tickets are $75.00. As
I recall, Barbra Streisand got over
$1,000.00 per ticket for her recent per-
formances in Las Vegus.

Are these performers and others like
them worth thatkind of money justto hear
them sing? 1 guess it depends on your
pointof view. If they had to depend on me
and people like me, most of them would
be arriving at the concerts in a compact
car instead of a stretch limo and spending
the night in a Motel 6 instead of a four-
star hotel.

But a lot of funs are willing to pay these
incredibly large sums of money for the
experience of being entertained by a pro-
fessional who produces beautiful music
that enriches their lives in some, perhaps
undefinable way.

So why is it that someone who will pop
for $200.00 for a pair of concert tickets to
sit outside in the heat and humidity while
being nibbled on by mosquitoes and gnats
won'tpay $150.00 to have their TV fixed?

Most of you know the answer to that,
or part of the answer, already: it’s in large
measure a matter of perceived value. But
there are some other factors as well.

Letstake a look at that idea of perceived
value. To some pcople it’s worth almost
any amount of money to listen to their
favorite entertainer and be emotionally
transported to a different plane of exis-
tence. Butitisn’t worthittohave that five-
year old TV sect or VCR serviced for
$100.00 when they can buy a newer one
for $300.00 or so.

It’s the uncertainty

Another reason for that reluctance to
spend the $100.00 for service is partly due
to the uncertainty of the entire procedure.
Let’s list a few questions that are proba-
bly floating around in the mind of any
prospective service customer:

¢ Is this guy competent to fix my TV
set, or is he going to make it worse?

* Is this guy one of those rip-off artists
I’ve seen shows about on TV?

* [s that $100.00 he wants to charge me

a fair price, or is he trying to take advan-
tage of me?

* How long will he keep my set?

* Is $100.00 the total cost, or is he going
to call me with more costs once I’ve made
the commitment?

* Will the set be as sharp and clear after
the service, or will I have to settle for an
inferior picture?

* Will the serviced set last for a while,
or will I either have to have it serviced
again soon, or replace it anyway?

I'm not giving away any state secrets
by saying that those questions constitute
the major reason why people, when faced
with a service/replace decision when it
come to a consumer product, often toss
the faulty set in the trash, and go to the
local discount store and get a new sct.

Taking away the uncertainty

In order to convince a prospective ser-
vice customer to service rather than
replace, a service center has to, one way
or another, provide answers to those ques-
tions, even if they’re unasked.

One excellent way toremove the uncer-
tainty of service is to do business on a flat
rate basis. At least one of the major man-
ufacturers does that in their service cen-
ters. That may not work for some service
centers. but for those that can adopt a flat-
rate pricing structure, much of the con
sumer’s uncertainy goes away.

The other major cause of concern is that
nagging question of whether the set will
remain in operation for some reasonable
amount of time after it has been serviced,
or if it will fail again soon. The customer
knows that if he buys a new set, it will
most likely last for years without needing
service, and if it doesn’t, he at least has
some security for whatever the warranty
period is.

If you think about it, we all have those
nagging doubts. Anyone who has ever
owned an older car that is facing a major
repair has had them. “If I have the trans-
mission overhauled, will the engine need
to be overhauled or repaired in a month?
And how are the brakes?”

One way to overcome this type of
uncertainty is to offer more than the usual
30-day warranty on your work. At least
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one service center that [ know of offers a
90-day warranty, and promises to make
good if the set fails again within the 90-
day period, regardless of whether the fail-
ure is related to the original failure or not.
This excludes abuse, lightning damage,
or other extraordinary occurrences, of
course. It also excludes any product that
is not in reasonably good condition at the
time of the service, or any that are trou-
ble prone.

Remember, s major part of the reason
that consumerelectronics service has fall-
en on hard times is the reliability of mod-
ern products. Providing this lengthy war-
ranty merely takes advantage of that
inherant reliability.

I asked this service center owner what
percentage of the units warranteed for this
length of time come back within 90 days.
He believes he has had a couple of VCRs
returned because of dirty heads. The rem-
edy was to run a cleaning tape (a good
one) through, explain to the customer that
the problem was probably caused by a bad
tape. and to try to find out which tape
caused the problem, and send them on
their way with a working product, a free
cleaning tape and a smile. What do you
think that customer will do the next time
he has a problem with a product?

Of course service centers that have a lot
of units returned within 90 days shouldn’t
offer this kind of warranty. On the other
hand, they probably should be in some
other line of business.

You have to know your business

Of course if a service center doesn’t
have a pretty good idea how long an aver-
age service takes, or what the average
amount for a particular type of service
costs, or whether the products they ser-
vice remain in operation for a while, they
can’t remove the customer’s uncertainty
because they’re uncertain themselves.
But if a service center can instill confi-
dence in their customers that their prod-
ucts will be serviced properly, at a rea-
sonable rate, and last a reasonable amount
of time, they’ll find that more people opt
tor service instead of replacement.
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Management seminars stress how to
know and control business and
service costs and how to achieve
Total Quality Management

This year’s annual National Profes-
sional Electronics Conference (NPEC)
offers management education seminars
for all skill levels, from the newly posi-
tioned manager to the seasoned pro. This
week-long conference will be held in
Portland’s Red Lion Hotel at Lloyd Cen-
ter, August 8-13.

NPEC 94 will begin on Monday morn-
ing, August 8. with a customer-relations
seminar on “Defusing Angry Custom-
ers,” presented by the Electronic Indus-
tries Association’s Consumer Electronics
Group (EIA/CEG). That afternoon, Ran-
dy Whitehead, CSM, of Service West in
Salt Lake City, UT, will conduct a course
in basic business management philoso-
phy. This will be a preparatory course to
taking the Certified Service Manager
(CSM) course.

On Tuesday afternoon, NESDA Presi-
dent Bob Masa. CSM of Electra Sound in
Parma. OH, will cover the essentials of
“Total Quality Management.” On Wed-
nesday afternoon, Don Hatton, Product
Services Staft Vice President of EIA/
CEG. will talk on “Working Together To-
day to Meet Tomorrow’s Challenges.”
Then, on Thursday evening. Gerry
McCann, CET/CSM of McCann Elec-
tronics in Metairie, LA, will serve as cat-
alyst foreliciting best business ideas from
sharing participants.

All day Friday. Fred Longworth, MBA
ot Longworth Consulting in San Diego,
CA, will conduct two seminars. one on
“Controlling Your Costs of Doing Busi-
ness,” and a follow-up session on “Man-
aging Your Service Parts Inventory.”

On Saturday morning, Gerry McCann
will talk about *“Business-to-Business
Marketing and Diversification.” On Sat-
urday afternoon, Gary L. Benton, of Cou-
dert Bros., Attorneys at Law of San Fran-
cisco, will conduct a presentation on
“How do the Kodak and MAI Legal Cases
Affect You—and What Can You Do
About It?” Also, on Saturday afternoon,
Paul Ginther of 3M/Blackwatch will talk
about “*Street-Smart Advertising.”

The annual NPEC also offers ad-
vanced-technology technical seminars.

This year’s technical seminars are topped
by instruction in servicing personal com-
puters as well as laser faxes and printers.
Additional presentations, including many
hands-on seminars, show how to service
video laserdisc players, CD players, high-
resolution monitors, camcorders, VCR
mechanisms, and TV convergence and
shut-down circuits. Also covered are ex-
planations of electronic circuits in appli-
ances and how to desolder and rework
surface mount assemblies.

In addition to a two-day, nine-hour Pro-
fessional Electronics Trade Show, NPEC
'94 will offer dealer/manufacturer infor-
mation-sharing sessions, golt and tennis
outings, product serviceability ratings,
annual association membership meetings
and elections, more than a dozen pro-
grammed meal functions, and opportuni-
ties for peer networking.

Registration for the week, including the
trade show, and all programmed semi-
nars, sporis outings, and meal functions,
is $300 per person at the door. However,
the prepaid registration fee prior to July
31 is only $250. Each additional person
from the same family or business may
save an additional $20 each if pre-regis-
tered by July 31. Also, a special package
price is available for only the last three
daysof'the convention (Thursday through
Saturday) for per-person registration fees
ot $180 (at the door, $150 if by July 31).
For children, ages 5-18, additional dis-
counts apply for either the full conven-
tion or the 3-day special, and includes
some special programs and meal functions.

For mote information, contact NPEC at
2708 W. Berry St., Fort Worth, TX 76 109-
2397 or phone 817-921-9061; fax 817-
921-3741

NSCA begins search for
education manager

The National Systems Contractors As-
sociation is searching for a qualitied can-
didate with technical, educational and
presentation skills, to fill the newly cre-
ated position of Education Manager.

According to Jay Johnson, Central
California Electronics, Fresno, CA, and
NSCA Education Chairman. the new
Education Manager’s first assignment
will be to develop seminars to prepare
candidates for the National Institute For

Certification in Engineering Technolo-
gies Audio Technician Certification. The
Audio Technician certification program
is the first of a projected series to be devel-
oped by NSCA in conjunction with
NICET. It represents amajor step forward
in NSCA’s new program to enhance the
professional image of NSCA members.

Development of the Certification ex-
aminations will be completed in early
1995. and the tests administered later in
the year. The preparatory seminars will
be offered in Indianapolis during the 1995
NSCA Expo. April 30 through May 2. for
technictans planning to be in the first
group certified.

The Education Manager will have re-
sponsibility for the total educational seg-
ments at future Expos, and for coordinat-
ing the development of educational and
training textbooks, workbooks. video
tapes and other audiovisual materials tor
use by NSCA members.

Candidates for this position should
demonstrate a knowledge of the electron-
ic systems contracting industry from hav-
ing worked as a contractor, sales repre-
sentative. or regional manager for a na-
tional supplier. The position will be based
at NSCA in suburban Chicago.

NSCA is the trade association for the
electronics systems industry, with mem-
bership open to qualified individuals or
companies engaged in electronics sys-
tems contracting. NSCA also welcomes
manufacturers/suppliers. sales represen-
tatives, consultants and others affiliated
with the industry as sponsors.

For more information, or to send a res-
ume for the Education Manager position,
contact Mary Beth Rebedeau, General
Manager, NSCA, 10400 S. Roberts Rd.,
Palos Hills, IL 60465. Telephone: 708-
598-9777.

Paper and pencil assessments
help high-tech industry measure
workers’ skills

With the recent release of the Ameri-
can Electronics Association’s voluntary
skills standards for front-line workers. the
high-tech industry is moving forward
with its goal to improve the quality of its
work force.

This move toward improved workplace
productivity and quality has made it in-
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creasingly important that employers have
the ability to measure job applicants’ skill
Jevels. Skills assessments can provide the
information employers need regarding
hiring decisions as well as help them
determine training needs.

Recently, London House introduced,
through its SRA product group, four new
skill assessments, designed specifically
for the selection of workers in industrial,
electrical repair and maintenance posi-
tions. These multiple-choice assessments
can be used to determine the skill level of
job candidates or monitor the develop-
ment of current employees.

The Technician Electrical Test can be
used to measure knowledge of digital and
analog electronics, test instruments, mo-
tors, schematics and print reading, power
supplies, basic ac/dc theory, power distri-
bution, and the use of hand and power tools.

Using the Electronics Test, individuals
can be assessed for skills in many of the
same areas covered by the Technician
Electrical Test, with the addition of com-
puters and PLCs, electronic equipment,
regulators and radio theory.

Emptoyers can use the Technician Me-
chanical Test to measure knowledge of
hydraulics, pneumatics, print reading,
welding, power transmission, lubrica-
tion, pumps, piping, rigging, mechanical
maintenance, shop machines, tools and
mechanical equipment.

With the Reading Prints and Drawings
Test, employers can measure skills in the
following areas—views and surfaces;
simple, intermediate and complex draw-
ings; dimensions: and finishes.

Assessments are completed by paper-
and-pencil and require no outside assis-
tance with scoring or results interpretation.
Assessments are administered in-house
and hand-scored with an answer key.

For more information on these techni-
cal assessments. contact London House,
9701 West Higgins Road, Rosemont, IL
60018; orcall 1-800-221-8378.ext. 3347,

The company offers self-scoring as-
sessments in the areas of basic skills, of-
fice and computer knowledge. as well as
industrial, mechanical, sales, customer
service. leadership and mental capabilities.

London House, a McGraw-Hill com-
pany, is a publisher of human resource as-
sessments for business.

In-school program for mobile
electronics installer training

The Electronic Industries  Ass-
ociation’s Consumer Electronics Group
(EIA/CEG) launched its Mobile In-
stallation Course (MIC) support program
at a recent ceremony in Los Angeles.
Officials from the Los Angeles Unified
School District participated in a ceremo-
ny which took place May 3 at the East
L.A. Skills Center and the North Valley
Occupational Center. The MIC is a pro-
gram initiated by the EIA/CEG Mobile
Electronics Division and is implemented
through the EIA/CEG Product Services
Department’s educational committee.
The goal of the MIC program is to estab-
lish and support training of entry level
installers of audio, security and cellular
products for motor vehicles.

The MIC project will support three to
five schools in 1994. Currently, three
schools in Los Angeles are participating
in the program: East L.A. Skills Center,
North Valley Occupational Center and the
Harbor Occupation Center. Schools will
work with both the Product Services
Department and the Mobile Electronics
Division of CEG to develop and test a
standardized curriculum that can be
implemented in other schools across the
country. The new curriculum will be

designed to support the Mobile
Electronics  Certification ~ Program
(MECP), which issues certification

through proficiency testing of installers.
EIA endorses the three-year old MECP,
which has certitied over 5,000 industry
installers to date.

“The MIC project is designed as an
entry-level feeder program to bring
installers into this industry in support of
the enormous growth of automotive elec-
tronics products and to curtail the declin-
ing number of installers due to normal
attrition,” said Don Hatton, EIA/CEG
Staft Vice President, Product Services,

Buich Miller, Vice President of
Kenwood U.S.A. Corporation. presented
the schools with several regulated power
supplies and speakers for use in their
training programs. Larry Tinkler of
Pioneer, donated several hundred speak-
ers. as well as some equalizers. Phil Homn
of Sony Electronics was on-site to show
support tor the program. =
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Hub Material Company

Technical supplies catalog

New from HMC is a detailed, fully-il-
lustrated buying guide of electronic tools,
test equipment and technical supplies for
the assembly, testing and repairing of
electronic products. This catalog contains
a targe selection of brand-name items in-
ctuding precision hand tools, test in-
struments, datacom/telecom equipment,
tool Kits, soldering/desoldering systems,
famps and magnifiers, static control prod-
ucts, industrial chemicals and adhesives.
measurement and inspection instruments,

and work stations.
Circle (80) on Reply Card

Electronic parts and
accessories catalog
Parts Express announces the release of
its 188-page. 1994 catalog of electronic
parts and accessories geared toward the
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consumer electronics industry and the

technicat hobbyist. An exlensive line of

electronic components includes speukers
and audio accessories tor home and car,
architectural audio products, pro sound
equipment. CATV and VCR repair parts
and accessories, semiconduclors, toots
and technical aids, computer accessories,
chemicals and solvents, telephone prod-
ucls. wire. conneclors. instructional books

and videotapes, and arcade game parts.
Circle (81) on Reply Card

Directory of 1C manufacturers’
data pages

Hearst Business Publishing/UTP Divi
sion. publishers of the IC Master catalog,
announce pubtication of the 1994 direc-
tory of IC Manutacturers’ Dala Pages.
The directory is a quick reference guide
for identifying the manufacturers’ most
current data books and data sheets on spe-
cific integrated circuits.

The reterence is based on the Part Num-
ber Index in the 1994 IC Master catalog.
Users can look up specific ICs by com-
plete part number or base number to find

out what product literature i1s available,

then contact the manufacturer directly for

a mailed or faxed copy of that informa-

tion. Complete vendor contact information

is included in the directory which indexes

products from 723 different data books.
Circle (82) on Reply Card

Catalog of microwave oven parts

Glebal Micro-Paris Depot offers their
catalog of microwave oven parts. The cat-
alog includes “almost every part for every
microwave.” according to the company.
Products listed in the catatog include mag-
netrons, fuses and ftuse holders, di-
odes/rectifiers, triacs. switches, motors,
relays. waveguide material, door liners.
power cords. HV transformers. stirrer cov-
ers and waveguide covers. shelves, doors,
door handles and more. Microwave ovens

| represented include Admiral. Amana,

Caloric, Frigidaire, Magic Chet. Tappan,
Panasonic and more. Also included are
tools, test equipment and chemicals for

perferming microwave oven service.
Circle (83) on Reply Card
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Please charge my purchase to:
Mastercard Visa Discover
Card #
Signalure

Exp. Date _______

This is MiniDisc!

An exciting breakthrough in digital
sound technology. . .it's portable
and it records! Our latest training

video explains the theory behind
the revolutionary MiniDisc
technology. The tape first
compares MiniDisc with CD and
then takes you through all the
unique MiniDisc features like
magneto-opftical reading and
writing, shiock resistant memory,
“ ATRAC, and much more!

[] YES. please send me This is MiniDisc (T-MINI794-9) in VHS for $50.00 inctuding
shipping & handling. | will include applicatle sates tax.

[] Please send me more information aboul Seny's videotape library.

.or Make check or money order
payable to Sony Electronics, Inc.
and mail compleled form to:

Phone #

Name

Sony Nationol Parts Center
ATTN: Publications Dept.

Company

Street

City State Zip Code

Sorry, no C.0.D.'s. Allow two weeks for dellvery. Price and gvaikabildy subject fo change.

8281 NW 107ih Terrace
Kansas City, MO 64153

SONY
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Continuing education in servicing

By Conrad Persson

Do you remember the carly days of tcle-
vision, circa 19507 The pictures were all
black and white, and few screens were
larger than about 13 inches. At that time
there were few stations, no UHF, no cable
TV and no satellite dishes. Sputnik, the
first artificial satellite, wasn’t placed in
orbit until 1957,

The lead-in wire came in from the
antenna on the roof, or sometimes from

the “rabbit ears” on the top of the set. If

the set received the signal from a rooftop
antenna, and there were more than one
station that could be received. there might
be a DPDT switch on the back of the TV.

When it came time to change the chan-
nels. the viewer would change the chan-
nel. switch the switch to the other posi
tion to change the antenna element. then
tiddle with the tine tuning knob to get the
best possible picture.

[t was all very technical, and the only
people who knew how to change the
channel and get a really good picture were
the service technician who came regular-
ly to change tubes. and any technically
oriented kids in the house. Generally, the
adult generation had a little difficulty
grasping the idea, and grandma and
grandpa were generally content to watch
whatever channel happened to be on. or
2o back to listening to the radio. and had
no desire to try to learn the compliexities
of such a thing as the TV set.

The more things change . ..
Things have changed a great deal since
those days. TVs now offer dazzting color,

and larger screen size. The number of

channels available in a given area has
increased dramatically. More often than
not, the signal is now delivered via cable,
and in any event, the switch is gone for-
ever from the back of the set.

Unfortunately, that doesn’t mean that
the TV is necessarily easier to use, or bet-
ter understood by the viewer.

The complexity of that switch at the
hack, and fiddling with the fine tuning

Persson is editor of ES&T.

have been replaced by the complexities
of the cable A-B switch, the routing of the
lead-in or cable wire through the VCR to
the TV, programming of the VCR, and
even setting the time on the clock, and
wiring of the sound through the stereo
system.

IU’s all still very difficult to operate and
many viewers just get uncle Raiph, the
family handyman, to hook it up, and hope
they never have to move anything, or dis-
connect anything.

And now many of those same homes
have computers, cordless telephones, cel-
lular telephones, fax machines, copiers.
etc. that they can’t understand.

More complex for technicians, too

All of the new products and new tech-
nology have presented a great deal of
opportunity for servicing technicians.
While TVs have become ultrareliable,
they still do require service, and VCRs.
camcorders and the host of office prod-
ucts now in homes ofter service opportu-
nities that never existed before.

Unfortunately for the service techni-
cian. if he plans to service all of the new
home oftice products with their unfamil-
iar technology, and the traditional con-
sumer electronics products with their new
technology. he has to become a perpetu-
al student. The minute the technician
starts to become familiar with the theory
of operation of a new product or technol-
ogy. someone introduces two new ones.

There is help

Fortunately for service centers and
technicians, everyone from the manufac-
turers and the manufacturers’ associa-
tions, 1o service associations and techni-
cal schools, as well as publishers, have
recognized that technicians need a lot of
training for this new technology. and are
making that training available.

And depending on the amount ot mon-
ey available to the technician, the amount
of time he has for school. and the travel
budgel. the technician has a choice of res-
ident schools, hands-on schools, self-
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study courses. videotapes, books, test
equipment manuals and user instructions,
association meetings and seminars.

The ES&T staff continually remains
tuned in to the educational opportunities
available to technicians. We like to think
that we're a valuable source of technical/
servicing information, but we recognize
that a 70-or-so-page magazine once a
month can’t begin to fultill the informa-
tion needs of electronics servicing tech-
nicians, so we try to make you aware of
every other avenue of education that we
can find.

Training from EIA/CEG

One of the best, and least expensive
sources of training for servicing of con-
sumer electronics products is the Elec-
tronics Industries Association/Consumer
Electronics Group (EIA/CEG) Product
Services Department. This organization
offers free 2-day and 5-day on-site work-
shops for technicians actively working in
consumer electronics servicing.

EIA is the association to which manu-
facturers of TVs., VCRs, stereo equip-
ment, etc. belong. They are working very
hard through this organization to attract
and train technicians to service the prod-
ucts that they manufacture and sell. Every
service center that can do so should take
advantage of this superb training resource.

Inaddition to the workshops. EIA/CEG
also offers video cassettes, manuals and
the like on a wide range of subjects from
“Troubleshooting with modern electron-
ic testequipment (Parts I and 11),” to high-
tech soldering and microprocessor trou-
bleshooting, and more. These tapes are
priced very inexpensively. just enough to
offset the cost of producing them.

If'you, or someone in your service facil-
ity, is in need of training, you should at
least explore what EIA has to offer. See
their name and address in the listing in
this article.

Currently available from EIA

For example, the EIA currently otfers
several courses in VCR, digital/micro-



processor applications, PC servicing and
video laser disc servicing, covering theo-
ry and hands-on training. All workshops,
except video laser, are tive days, 40 hours
with an enrollment of 20 people: video
laser disc i1s a three-day session. These
courses will be presented in cities
throughout the United States, throughout
the current year.

Technician programs are co-sponsored
by local chapters of the National Electron-
ic Service Dealers Association and the In-
ternational Society of Certified Electron-
ics Technicians (NESDA/ISCET). Five-
day workshops for electronics instructors
in vocational education are co-sponsored
by state departments of vocational edu-
cation and local teaching institutions.

The workshops are provided at no cost
to the attendee by EIA. Anyone interest-
ed in attending should contact EIA at
2001 Pennsylvania Avenue. NW, Wash-
ington, DC 20006; 202-457-4986.

Currently, the EIA also offers work-
shops on color television and VCR ser-
vicing throughout the year at five loca-
tions. These workshops are open to
consumer clectronics technicians and
educators. While covering basic princi-
ples and practical troubleshooting on
modern equipment. the courses are par-
ticularly suited for technicians who wish
to be updated on their basic theory and
troubleshooting abilities.

Considering the high quality and time-
liness of these programs and the materi-
als the attendees retain, EIA believes that
the practical nature of these workshops
will provide the attendees with new skills
of immediate benefit.

These courses have an estimated
$500.00 value, but EIA/CEG offers them
free to qualified technicians. Attendees
must provide their own transportation and
lodgings while at the workshops.

For more information write 10:

EIA/CEG Product Services
Department 287
Washington. DC 20005
202-457-4986
202-457-4901

Identifying the need for education

For the technician, identitying the need
to further his education usually isn’t dif-
ficult. One day a customer brings ina TV
set for service and when the technician

opens up the set to perform a technical
evaluation of the nature of the problem he
finds components and circuitry he’s never
seen betore. Or one day a customer brings
in a digital compact cassette or a CD-
ROM drive, a product that the technician
has only seen in photographs before.

Once the need to get further education
has been established, it’s important to pin
down exactly what education is needed.
There are two questions that the techni-
cian must answer: “What training do |
need?” and “How do | get that training?”

I’s important to examine these ues-
tions in detail to determine beforehand
exactly what it is you need to study. [t's
not enough to just say “I need to learn
about CD-ROM servicing,” and then to
look for a correspondence school or a
local school that might offer a course on
CD-ROM.

[t’s important to examine the situation
precisely, and determine what aspects of
the subject that need to be covered. Do
you just want an overview on CD-ROM
technology? Or do you really have a pret-

] ty good idea of how CD-ROM works and

really need a course in digital equipment
servicing?

Once the specific goals are set, the
question becomes how to achieve them.
One simple but etfective method might
be to contact other technicians in your
area. [t you have a skill that they lack and
vice versa, you might be able to arrange
asession in which you educate each other.

Find a good technical book

One way to learn about a new subject
is 10 buy a technical book on the subject
and study it. Many technicians are able to
learn enough in this manner to enter into
a whole new area of servicing. If the book
is well written, and the technician has a
lot of self discipline. this approach might
prove very fruitful. I the book is poorly
researched or written. or if the technician
isn’t one who can study on his own, the
effort might prove useless and {rustrating.

Home study courses
Home-study courses are a step up from
simply studying from a book on one’s
own, and they generally make learning

easier and lead to better results. In a home |

study course, the material is divided into
logical study units, an instructor tells the
student what is expected, and there is
feedback through regular tests. Some
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is a full-line
distributor of
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geared toward
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schools also assign an instructor to the
student with whom he can correspond by
telephone and mail if there is a problem.

Schools and seminars

If the technician or service center can
afford the time and money, structured
class and lab courses provide a more ef-
fective way to learn. There are many op-
tions available for a technician who can
attend such classes. Technical schools
throughout the country offer anything
from the most elementary introductory
courses 1o detailed theory, design and ser-
vicing courses.

For anyone who has the time and the
budget to travel, consumer electronics
equipment manutacturers offer seminars
on the operation and servicing of specit-
ic products to servicing technicians.

There are also many organizations, es-
pecially in the computer area, that offer
seminars of a few days to a week or so,
usually in a number of locations through-
out the country.

In addition, manufacturers of test
equipment and tools such as multimeters.
oscilloscopes, soldering tools. etc. offer
mstruction in using their products. Some
offer books and pamphlets, and some
even have videotaped instructions, that
help you understand how to most effec-
tivelv use their products. Some compa-
nies offer formal courses for home study.,
and others offer courses and seminars that
travel to diftferent arcas of the country so
you can take a formal course taught by
the experts near home. Some instruction
is free. and some will cost a substantial
amount, so check before you proceed.

Finding the knowledge
A complete list of all of the technical
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cducational resources available to tech-
nicians today would no doubt fill several
thick volumes. There are local vocation-
al techntcal schools, both public and pri-
vate, a large handful of national technical
correspondence  schools, associations
suchas ETA, NESDA/ISCET, PSA, man-
ufacturers” training. thousands of techni-
cal books. For anyone who wishes to stay
abreast of modern electronics technolo-
gy, an important activity is simply main-
taining an awareness of what the educa-
tional resources are and how to take

| advantage of them.

Accompanying this article are several
lists of companies and other organiza-
tions that offer some kind of training and/
or training materials. but space doesn’t
permit a comprehensive list. There are a
number of detailed lists available that will

| provide someone who is serious about

training many avenues to explore. One
such list is the ES&T March Buyers’
Guide. That issue contains a large list of
consumerelectronics manutacturers. tool
and test equipment manufacturers and
associations including addresses and
phone numbers.

Try experimentation

One of the best ways to get an education
isto “learn by doing.” There’s nothing like
taking a piece of equipment in your hands.
pressing the buttons. watching what hap-
pens. poking and probing, and taking
DMM and osciltoscope readings.

This approach may not be advisable in
the case of a $1.000.00 hi-fi VCR. but
some of the low-end units cost in the
neighborhood of $200.00. If you take a
look at the cost of books these days. or
the cost of seminars, or even just the cost
of travel, lodging and meals to attend a




seminar, $200 is pretty cheap fora unit to | ing” and “Checking VCR Performance.”

take apart, observe. and check with DMM
and oscilloscope. And vou might get a
pretty good education from it.

Try the product manufacturers

Many of the manufacturers of con-
sumer electronics equipment provide
training in a number of ways. Some of the
manufacturers restrict the training they
provide to technicians from their own
authorized servicing facilities. Others not
only ofter courses to anyone who is both
qualified and interested, they make it a
point to make their courses universally
applicable.

Test equipment manufacturers

Test equipment manufacturers not only
know a great deal about the test equip-
ment they sell, but they are familiar with
applications of their products. They talk
to the engineers and technicians who buy
and use their products and learn what their
problems and needs are.

The test equipment manutacturers also
recognize one other important fact: the
more their customer knows how to apply
their products, the more likely they will
be to buy their product in the first place,
1o be happy with it once they’ve bought
i, to recommend the company's products
to a friend, and to buy that same brand the
next time they need a piece of test equip-
ment. In order to enhance the customer’s
or potential customer’s understanding of
the testing/diagnosing function in gener-
al and the company’s product in particu-
lar, many manufacturers of test equip-
ment offer courses, manuals, videotape
courses, and other training opportunities.

For example, B&K Precision offers
booklets such as a “Guidebook to Func-
tion Generators,” a “Guidebook to Test
Instruments.”” and a “Guidebook to Oscil-
loscopes.”” Sencore offers seminars
throughout the country as well as their
“Tech Tips™ binder, the periodical “Sen-
core News™ and other training materials.

Tektronix Oscilloscope Division puts
out booklets such as “The XYZs of using
ascope” and “Basic Oscilloscope Opera-
tion.” They even sell a training Kit that
allows a scope user who needs to learn
more about use of an oscilloscope to prac-
tice on circuitry for which the scope traces
are known. The Tektronix Television
Business Division offers application
notes such as “Basic NTSC Video Test-

Hewlett-Packard offers manuals such
as “The fundamentals of signal analysis”
and “Feeling comfortable with digitizing
oscilloscopes,” that provide in-depth in-
formation about the state of the art in cir-
cuits and signals, and the test equipment
and techniques needed to study and un-
derstand it.

You should also check with any of the
other well-known manufacturers of test
equipment to determine what kinds of
training materials they have.

Learning about office equipment
Personal computers have become con-
sumer electronics products. According to
recent reports. more personal computers
were sold to private individuals in 1993
than were sold to businesses. Advancing
technology and competition among man-
ufacturers and sellers is causing the price
of computers to continue to come down.
And the increasing availability of useful,
user-friendly low-cost software such as
word processing, spread sheet. data base.
desk-top publishing, accounting. on-line
data bases. etc., is making them more and
more attractive to more and more people.
The changing economy and the chang-
ing workplace are resulting in more peo-
ple establishing offices at home. Along
with fax machines and answering ma-
chines, personal computers are consid-
ered essential tools for the home office.
One resultof this increasing population
of personal computers in homes is that
personal computers have become con-
sumer products, and consumers are look-
ing to their traditional service cenlers to
service their computers. And while mak-
ing the transition from servicing TVs and
VCRs to servicing computers does take
something of a mental adjustment. it’s
usually far easier than it first seems, espe-
cially for someone who has made a life-
time study and a business of understand-
ing and servicing electronics circuits.
These days it becomes yet easier as the
number of organizations that offer train-
ing in computers increases. and in most
cases the level of training gets better. The
companies that offer computer related
service training include not only compa-
nies that are traditionally computer ori-
ented such as American Institute, Heath/
Zenith, Learning Tree, National Ad-
vancement Corp., but also some of the
companies that you might not think of as

The Interactive Workplace Product
Division of Vicom, Ltd., is looking to
fill team manager positions for our
TekDisc® ‘Service Manual on

CD-ROM’ product line. Vicom is
Canada’s largest and most presti-
gious developer of corporate and

government technical

materials.

training

United States
Business Development Manager

If you have been working in national
service and are looking for a refreshing
career change, this could be the opportunity
you have been looking for. You should be
an inspired individual who knows the inside
track of doing business in the consumer
electronics industry. Your management and
deveropment responsibilities would include:

* Manufacturer relations

* Content recruitment programs
* End user marketing programs
» Channel marketing programs

» Coordination of trade show and other
educational events

* Development and maintenance of
departmental sales tracking and
orcer processing systems

* New market development

Applicants should have 10+yrs experience
in the consumer electronics industry, with at
least 5 years in management of service pro-
grams at the importer/manufacturer level.

United States
Technical Production Manager

If you feel you have “Topped Out” working
in all aspects of consumer electronics repair
as a senior technician, manager and trainer—
this could be you next career move. The
key to this position is the ability to creatively
communicate technical ideas.

You should be a technician or technical
service manager at the peak of your skills,
with the ability to repair or align any type of
consumer or professional electronics equip-
ment. Putting your skills to use in Vicom's
state of the art CD-ROM production facility,
you will be responsible for coordinating the
daily production of TekDisc® CD-ROM
service manuals. The ideal applicant should
be extremely organized, a superior manager
and communicator, and above all, a superior
circuit analyst.

Applicants should have 10+ years of expe-
rience in consumer electronic repair, several
years of management and/or training and
must be current on today’s equipment.
Knowledge of computers and multimedia is
a plus.

Please send you career background infor-
mation in confidence to:

Alan D. Wilensky, General Manger
interactive Workplace Product
Division Vicom, Ltd.

1085 Commonwealth Ave., Suite 101
Boston, MA 02215
Phone (617) 783-4901
FAX (617) 783-0359
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We recently became aware of a techni-
cal college program that might be of inter-
estto readers who are interested in becom-
ing electronic music technicians, or
service managers who are interested in
recruiting someone to service electronic
musical instruments.

The school is:

Red Wing Technical College
215 Pioneer Rd

Red Wing, MN 55066
1-612-388-8271
1-800-657-4849

Fax: 612-388-6368

Graduates can earn a diploma or Asso-
ciate in Applied Science degree, in as few
as two traditional school years.

The course includes technical writing,
computers and basic electricity. Technical
courses include circuitry, semiconductors,
MIDI concepts, vacuum tube and solid-
state amplifiers, electronic assembly and
digital music devices.

Graduates can pursue careers as manu-
facturer’s technicians, music store techni-
cians, consumer e¢lectronics technicians,
band roadies, amplifier design and sales,
factory bench servicing, organ servicing,
studio engineer for sound systems or
sound system maintenance for entertain-
ment complexes.

Some of the sources
The accompanying text lists a number
of correspondence schools, book publish-
ers, associations, and test equipment man-
ufacturers whom you might want to con-
tact for further information on what edu-
cational opportunities they have to offer.

Trade associations

Electronic Industries Association/
Consumer Electronics Group

2001 Pennsylvania Avenue, N.W.
Washington, DC 20006-1813
202-457-4919

Electronics Representatives
Association

20 E. Huron

Chicago, IL 60611
312-649-1333

Electronic Technicians Association
604 North Jackson St.
Greencastle, IN 46135
317-653-3849

Musical Instriunent Technicians
Association, International
8216 Audrain Drive

St. Louis, MO 63121-4504
314-389-3290)

National Association of Business and
Educational Radio

NABER

1501 Duke St, Suite 200

Alexandria, VA 22314
703-739-0300

NARDA (National Association of
Retail Dealers of America)
NASD (National Association of
Service Dealers)

10 East 22nd Street

Lombard, IL 60148
312-953-8950)

National Association of Service
Managers

650 W. Algonquin Road, Suite 204
Des Plaines, IL 60016
708-640-8133

National Electronic Distributors
Association

35 East Wacker Drive

Suite 3202

Chicago, IL 60601
312-558-9114

National Electronic Servicing Dealers
Association

2708 W. Berry Street

Ft. Worth, TX 76109

817-921-9062

Professional Service Association
71 Columbia Street

Cohoes. NY 12047
518-237-2953

United Servicers Association, Inc.
(USA)

PO Box 626

Westmont, IL 60559

5630 Harmarc Place

Downers Grove, IL 60516
708-968-6752

800-432-0972

Technical bock publishers

CRC Press, Inc.

2000 Corporate Blvd., N.W.
Boca Raton, FL 33431
407-994-0555

Hayden Book Company
Rochelle Park, NJ 07662

McGraw-Hill Book Company
1221 Avenue of the Americas
New York, NY 10020

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

PCS Publications

PO Box 10492

Clearwater, FL 34617-8492
800-741-DATA

Fax: 813-446-3157

Prentice-Hall, Inc.

Rte. OW

Englewood Cliffs, NJ 07632
201-592-2455

Howard W. Sams & Company

2647 Waterfront Parkway, East Drive
Suite 300

Indianapolis, IN 46214-2041
800-428-7267

Tub Books

PO Box 40

Blue Ridge Summit, PA 17214
717-794-2191

Van Nostrand Reinhold Company
135 W. 50th St.
New York, NY 10920

Publishers of schematic diagrams

Eagan Technical Services, inc.
1380 Corporate Center Curve,
Suite 107

Eagan, MN 55121
612-688-0098
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M [ Technologies
3310 E. Peterson Rd
Troy OH, 45373
513-335-4560

Fax: 513-339-6344

Howard W. Sums & Company

2647 Waterfront Parkway East Drive
Indianapolis, IN 46214
317-298-5400

Schematic Solutions, Inc.

11120 Wurzback Rd., Suite 206
San Antonio, TX 78230
512-696-0404

Fax: 512-696-7135

Service Tips programs

AnaTek Corporation
(Computer monitor tips)
PO Box 1200

Amherst, NH 03031
603-673-4342

Electronic Software Developers
826 South Main Street
South Farmingdale, NY 11735

FixFinder

TCE Publications
10003 Bunsen Way
Louisville, KY 40299

High Tech Electronics

1623 Aviation Blvd.
Redondo Beach, CA 90278
213-379-2026

Higher Intelligence Software
60 Farmington Lane
Melville, NY 11747
516-643-7740

Technical Information Procurement
Service (TIPS)

PO Box 1681

Forest Park, GA 30051-168!1
404-968-3715

Home study

Cleveland Institute of Electronics
1776 E. 17th St.

Cleveland, OH 44114
216-781-9400

Fax: 216-781-0331

Cook’s Institute of Electronics
Engineering

Desk 15

PO Box 20345

Jackson, MS 39209

Electronic Institute of Brooklyn
4823 Avenue N
Brooklyn, NY 11234

Grantham College of Engineering
2500 S. La Cienega Blvd.
Los Angeles, CA 90034

Heath/Zenith

PO Box 167

Hilltop Rd.

St. Joseph, MI 49085
616-982-3411

National Institute of Technology
1701 W. Euless Blvd.
Euless, TX 76039

National Technical Schools
456 W. Santa Barbara Ave
Los Angeles, CA 90037

NRI Training for Professionals
McGraw-Hill Continuing Education
Center

3939 Wisconsin Ave.

Washington, DC 20016

Private trade schools

Accrediting Commission of Career
Schools and Colleges of Technology
ACCSCT

(Formerly NATTS)

750 First Street N.E.

Washington, DC 20002-4242
202-336-6850

This organization offers a booklet that

contains the names and addresses of pri-

vate career schools and colleges of tech-
nology, broken down by subjects of study
offered and geographic location.

Computer training

American Institute

Institute for International Research
437 Madison Ave., 23rd Floor
New York. NY 10022
212-826-3340

Learning Tree international
6053 West Century Boulevard
PO Box 45028

Los Angeles, CA 90045-0028
213-417-8888

Fax: 410-2952

National Advancement Corp.
2730-J South Harbor

Santa Ana, CA 92704
714-754-7110

Test equipment manufacturers

B&K Precision

Maxtec International Corp.
6470 West Cortland Street
Chicago, IL 60635
312-889-1448

Fax: 312-794-9740

John Fluke Mfg. Co., .
PO Box C9090

Everett, WA 98206
206-347-6100

Hewlert-Packard
3000 Hanover St.
Palo Alto, CA 94304
415-694-2000

Sencore

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

Tekironix

Oscilloscope Division
PO Box 500, MS 39710
Beaverton, OR 97077
503-627-2010

Fax: 503-627-5593

Tenrel

4475 Golden Foothill Parkway
El Dorado Hills, CA 95630
916-939-4005

800-538-6894
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computer oriented. like the consumer
electronics manutacturers.

Trade associations
Organizations such as ETA, NARDA/
NASD and NESDA/ISCET (see the “As-
sociations” listing below for the meaning
of these abbreviations, and the addresses
and telephone numbers of these associa-
tions) and their state and local aftiliates
offer many opportunities for education
both technical and management oriented.
For example, state and local chapters
of these associations frequently invite a
technical training instructor from a con-
sumer electronics manufacturer to their
monthly meetings to lead seminars on
servicing the company’s new products.
Management seminars are offered to
service center owners and service manag-
ers at monthly meetings of local/region-
al/state association affiliates as well as at
the associations’ annual meetings.
Some of the most successful service
center owners and managers belong (o
these trade associations, and attend the
meetings, seminars and annual conven-
tions religiously. Most, if not all of them

attribute a great deal of their success to
their membership in the organization and
their participation in these training activ-
ities. 11 you don’t belong to such an asso-
ciation, you should at least look into it.

Learning from service software
Finally, service oriented computer soft-
ware provides a source of training: of
sorts. at least. For example, there are sev-
eral software programs that provide prob-

len/solution type of assistance for ser- |

vicing technicians. This is the type of
program that you load up, then key in the
make and model of product. and then
select the symptom that most closely de-
scribes what you’ve observed. The pro-
gram then offers a number of possible
solutions, starting with the most common.
Such programs are available from a num-
ber of suppliers.

Of course these programs are primari-
ly designed to provide quick fixes for
technicians who have a sick product on
the bench that they want to get fixed
quickly. But a fledgling technician, with
a schematic diagram of a given electron-
ic product in front of him could look at

the schematic while going through the
various symptom/suggested cure units.
This kind of exercise could be a power-
ful training exercise.

As another example. computer diag-
nostic software could also be used as a
learning tool. A competent but still learn-
ing technician could sit down with a mal-
functioning computer product, and com-
pare his observation of the symptoms
with the conclusions drawn by the soft-
ware as it runs.

Just do it

If a technician hasn’t taken a course.
read a technical book, or otherwise made
an attempt at learning about some of the
new technology in some time, he most
likely is lacking in some of the important
skills required to diagnose and service
today’s sophisticated consumer electron-
ics products. The education to develop
those skills may be as near as the local Ii-
brary, the local association meeting place,
or the mailbox. The information is there;
iU’s just a matter of finding it.

The listings that accompany this article
will help you get started in finding it. W
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Test Your Electronics Knowledge

Several calculations and a few definitions

By Sam Wilson

I.Referto Figure |. What s the resis-
tance of R»?

2. In Figure | what is the value of ap-
plied voltage (V)?

3. Which of the following is an exam-
ple of a breakover diode?

A. Light-activated diode

B. Magnetron

C.LED

D. DIAC

4. Which of the following is some-
times used as a parasitic suppressor?

A. Four-layer diode

B. Bead ledge

C. Thermistor

D. Ferrite bead

5. What is the maximum voltage that
can be applied across a 100€2 resistor
rated at |W?

6. If you know the resistance of a cir-
cuit is 90€2, and the impedance of that
circuit is 120€2, what is the power fac-
tor of the circuit?

7. What is the wavelength (in meters)
of an rf signal if the period of one cycle
1s 1.0 nanoseconds?

8. It a radio wave travels 186,000
miles per second. how many yards does
it travel in one minute.

9. Reler to Figure 2. What value of

resistance must be assigned to R~ to gel
a circuit resistance of [OKC).

Wilson is the electronics theory consultant for ES&T

R1
10
<A> 1A
o R,
v g
Q !
1v
(v )
\\
VVVN\~
RJ
Figure 1. What is the resistance of R,; What is the value of V?
10. An antenna that radiates equally- C. a marconi antenna.

well in all directions is called
A. A hertz antenna.
B. an isotropic antenna.

D. a yagi antenna.

(Answers on page 65)

R1
6.8KQ

O— VNV VYV

2 18KQ

O—

Figure 2. What resistance must R, have so that the circuit resistance is 10KQ?
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Restoring connector conductivity

By Mark Lohkemper

Considcring the hundreds (if not thou-
sands) of connections in a picce of elec-
tronic equipment today. it is only a mat-
ter of time before they begin to fail;
primarily due to oxidation and corrosion.

Normally we consider a connector 10
have failed when it interrupts or degrades
signal flow. [t a "good” connection is one
with a reasonable amount of metal-to-
metal contact, then many connections in
clectronic equipment are substandard.

The mating surfaces of connectors are
typically unable to crunch through the
nonconducting film of metal oxide that
forms on them. Component and equip-
ment manufacturers are aware ot these
problems. Consequently. they design into
their switches and sockets a certain
amount of wiping action. This is a polite
way of saying abrasive contact.

Another popular countermeasure to
connector problems is to caretully select
materials to fit the intended application.
The problem with this approach is that the
really good contact materials, such as
coin silver, deteriorate quickly, while the
most durable substances, such as tung-
sten, have poor electrical characteristics.

Lohkemper is President of Caig Laboratories

Sometimes a combination of materials
suchas gold oversilverorsilverover cop-
per is used, but in time this combination
also causes problems.

Degradation of
connector conductivity

Physical and chemical changes in sur-
tfuce conditions of electrical or electronic
connectors are a primary cause of degrad-
ed performance in components and equip-
ment. When contact surfaces are exposed
to dust, smoke, gases. soot and other sol-
ids in the atmosphere, non-metallic films
torm, inhibiting conductivity.

Oxidation is the most common reac-
tion, causing metal oxide formation. Salt-
laden air in coastal arcas corrodes most
metals, forming chtoride films. Humidity,
condensation, salts, sutur and acid fumes
are also common causes of rust, corrosion
and oxidation. Added resistance and fric-
tion between metal surfaces can cause
abrasion, noise, freeze-up and in some
cases increased power consumption.

Plated surfaces
A common problem with plated sur-
taces. especially gold, is the “whiskering™
(dendrite corrosion) of base metals to the

o S

\

__— BLISTEREFFECT

PLATED SURFACE

BASE METAL

surface due to gold’s soft and porous
nature. Once exposed, the base metals
oxidize, causing a “blistering” of the sur-
taces, adding unwanted resistance that
impedes electrical performance. The con-
tact surfaces are actually separated by this
blister, thereby reducing the eftective
contact area. Since gold plated surtaces
are thinly coated, they are susceptible to
scratching and abrasion, further exposing
the base metals.

While the houschold user of etectrical
and electronic equipment may be able to
live with such problems tor short periods
of time. one can realize the critical nature
of even minor trouble in industrial, high-
tech or aerospace applications.

Abrasion

Contact technology has improved with
the advent of specialized alloys, bimetal-
lic contacts and innovative plating tech-
niques. Whether contacts are machined or
plated, it is impossible to achieve a per-
fectly smooth contact surface. Contact
surfaces appear smooth to the unaided
cye, but examined under the microscope
the peaks and valleys on the surface
become evident.

When the contact surtaces are brought

OXIDATION BUILDUP

CONTACT SEPARATION
CAUSED BY OXIDATION BUILDUP

Figure 1. A common problem with gold plated surfaces is dendrite
corrosion of base metals to the surface because the gold is soft. Once
exposed, the base metals oxidize, causing a “blistering” of the surface
which reduces the effective contact area.

Figure 2. In some cases, noble metal (gold, silver) plating on contacts
wears away, exposing the base metal. The base metal then oxidizes,
increasing resistance and reducing contact efficiency.

BASE METAL

g -s— PLATED SURFACE

DEOXIDIZED CONTACT AREA

CLEAN & DEOXIDIZED SURFACE
IS PROTECTED BY A MICRO-THIN LAYER

WHEN CONACTS ARE SEPARATED
CONTACT CONDITIONER MIGRATES
TO COVER THE EXPOSED SURFACES

Figure 3. Chemicals exist that can form a protective film over the contact
surface, prevent contaminants from coming in contact with the metal.
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Figure 4. When contacts are separated, the protective chemical
migrates to cover the xposed surfaces.



together, only the peaks are actually in contact with the other
surtace, causing increased contact resistance, higher operating
temperatures, increased wear of contacts, and further exposure
of base metals.

A common practice in the manufacture of contacts is to apply
a thin layer of expensive gold or silver onto a cheaper base
metal, usually copper. In time, the softer metal gets worn away
by the harder one and exposes the base metal. The exposed sur-
taces then oxidize, increasing resistance and reducing contact
efficiency. In some cases this will actually separate the contact
surfaces.

Arcing

As contacts open and close, an arc will occur between the
high and low points of the contact surfaces. This causes heat to
be generated and contaminants to react with the metal contacts,
creating an insulating oxidized film. This film increases con-
tactresistance and generates more heat. Arcing also causeselec-
trochemical reactions in the air between the contact surfaces
resulting in nitric acid formation, which can form a high resis-
tance insulated layer.

Air contamination

Although gold plated contacts do not oxidize. they are sub-
ject to other contamination problems. Exposed metals tend to
oxidize and corrode due to the contaminants in the atmosphere,
resulting in a very high contact resistance. Tarnishing can also
occur and 1s generally present on contact surfaces.

These problems are common on many plated surfaces. espe-
cially edge connectors. where the plating is generally very thin
and porous, vulnerable to moisture and metal salts. The corro-
sion tends (o separate the plated surfaces from the base metal.
The affected surtaces are easily worn or broken away, leaving
holes that invite further oxidation and corrosion.

RF interference, distortion
and signal loss
When contacts are contaminated, they can act like an anten-
na and become susceptible to RFI. When operated they can
cause RFI as they vibrate or chatter through the contamination.

Dealing with contact degradation

As anyone who has ever worked with metal surfaces in
mechanical. electromechanical or electronics systems will
attest, Murphy’s law is always at work, trequently in the form
of one of its corollaries: “If anything can corrode, it will.”
The actions of oxidation. and other assaults to metal surfaces
mentioned in this article will occur. After some period of time,
most metal to metal contacts that are not soldered will fail in
some way.

In the case of mechanical failure, the solution is normally to
scrape away the corrosion or other compounds that have formed
and to use a layer of lubricant, oil or grease, to try to coat the
affected arca and keep the contaminants from forming again.
This even works in the case of some electronic connections,
where the idea is simply to coat the connection with a chemi-
cal resistant barrier.

(continued on page 65)

The Only Product that Conditions & Protects
Plated Surfaces and their Base Metals!

Even lhe finest equipment cannot
guarantee noise-free operation. One
"dirty" connection anywhere in the
signal path can cause unwanted
noise, distortion and signal loss.
Considering the hundreds {if not
thousands) of connections in electronic
equipment today, itis only a matter of
time before they begin to fail
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ProGold fills the gaps in the contact surfaces, increasing the
effective surtace areaand currentfic w (conducavity). ProGold
penetrates the plated surface and molecular ¢ bonds to the
base metal o seal and protect it Conducdon through a
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Why Use ProGold?
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NTSC Part Il -Luminance and
chrominance signails

By Arthur Flavell

This s the second in a series of three arti-
cles that examines the NTSC video sig-
nal and its characteristics. Part I described
sync signals and their role in circuit con-
trol and timing. This part, part I}, looks at
the other elements of the composite sig-

Flavell is owner of an independent consumer electionics
service center in Alaska

nal—luminance and chrominance. Part
T will discuss how baseband video and
audio signals are used to modulate RF
carriers for use in VCRS, broadcast, cable
and MATYV applications.

Luminance signal
The luminance signal contains the
monochrome or black and white picture

information and is designated by the let-
ter “Y.” In a monochrome application, the
luminance signal provides all the video
information. In color applications, lumi-
nance and chrominance signals are both
used to produce the final picture. Much
of the detail information in color video is
contained in the luminance signal.

The luminance signal exhibits electri-
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cal characteristics that are readily defined
in conventional terms. From a servicing
standpoint, frequency and amplitude are
perhaps the two most important.

Luminanee frequencies

NTSC video systems must create and
reproduce a wide range of frequencies to
produce a picture with adequate detail.
Luminance frequencies can range from
dc to 4.5MHz. The specitication is 30Hz
to 4.5MHz (+1dB. -3 dB) in the NTSC
composite video system.

The range of luminance frequencies is
produced by brightness transitions in the
scene asitis scanned. Figure | shows how
frequency variations occur.

Figure 1A shows a completely white
background. As seen in the accompany-
ing waveform display, the video signal is
at a constant level and will produce a dc
signal.

In 1B, there is one transition from white
to black as the picture is scanned tfrom left
toright. This produces a square wave sig-
nal with a duration of’ tH (one horizontal
scan). The luminance frequency in this

Figure IC has three transitions from
white to black, producing a luminance
frequency of 47.202kHz. In hve-action
video, the rate of brightness transitions
and resulting luminance frequency will
vary widely with picture content.

Picture resolution

Horizontal resolution is one measure of
picture quality in NTSC video. Resolu-
tion is a measure of the number of light
to dark transitions that are discernible in
a single horizontal scan. The higher the
resolution. the more fine detail is visible
and the sharper the reproduced image.

Resolution test charts display a pattern
of converging lines to measure horizon-
tal resolution. The test result is obtained
by viewing the segment of the chart where
the highest number of lines can be clear-
ly distinguished.

Resolution is a tunction of luminance
circuit bandwidih. whether in a camera,
VCR or distribution system. Particular
care should be taken in following the
manufacturer’s instructions and specifi-
cations when performing camera align-

will be noticeable, regardless of the con-
dition of other components downstream.

Luminance amplitudes

To ensure proper signal performance in
all NTSC video applications. stringent
specifications have been established for
luminance signal amplitudes. Luma am-
plitude variations are the result of bright-
ness variations in the scene. The brighter
the area being scanned, the higher the
luminance amplitude.

The amplitude specification for the
composite NTSC video signal is 1V ,p into
a 758 load. Only a portion of this total is
rescrved for luminance, however. The 1V
overall signal is divided into 140 intervals
known as IRE units. Blanking occurs at
IRE units and sync occupies the area trom
0 to -40 IRE units (Figure 2).

Make note of the dashed line at 7.5 IRE
units. It is marked on the graticule of vid-
eo waveform monitors and some oscillo-
scopes and is called the setup level. The
termis derived from the fact that the fumi-
nance signal is “‘set up” 7.5 IRE units
above blanking.

ment. The camera is the beginning of the |
video chain, and poor performance here |

case is 15.734264kHz, the same as the
horizontal scanning {requency.

Setup level may also be referred to as
pedestal or picture black level (while the

18 Electronic Servicing & Technology August 1994



region below 7.5 IRE units may be re-
terred to as blacker than black). Setup lev-
el represents the lowest amplitude the
luminance signal should reach under any
picture brightness condition. Setup is es-
tablished to clearly differentiate between
video and sync signals.

Misalignmentof the setup level in cam-
era Or processing equipment can cause
problems in the reproduced video. It the
setup is too low and the luminance signal
reaches below the blanking level. dark
segments of the scene may be mistaken
for sync signals. This can result in picture
Jitter or tearing. If the setup is too high,
reduced picture contrast range will result.

The upper limit of luminance is 100
IRE units. This represents the highest lev-
el the luminance signal should reach in
the brightest picture segments. Exceeding
the upper limit can cause picture bloom-
ing and problems with the audio in 1t sys-
tems this will be discussed in Part I11).
Setting the luminance level of bright areas
much below 100 [RE units results in re-
duced picture contrast range.

Figure 2 depicts the luminance signal
produced by a SMPTE (Society of Motion
Picture and Television Engineers) color

bar test signal. SMPTE bars are a good
choice tfor alignment purposes because
they contain a 100 IRE unit white flag and
a block of picture black, the extreme lim-
its of the luminance signal amplitude.

Chrominance signal

The chrominance signal contains the
color information of NTSC video and is
designated by the letter “C.” In mono-
chrome systems. the chrominance signal
is filtered out and not used. In color sys-
tems, the chrominance signal supple-
ments the luminance signal to produce a
complete color picture. The electrical
characteristics of the chrominance signal
are defined in a manner similar to those
of the luminance signal.

Chrominance frequencies

The bandwidth of chrominance fre-
quencies in composite systems is some-
what narrower than that of luminance.
This is true because of the way the human
eye responds to color. The eye is much
less responsive to small variations in
color information than to small variations
in brightness level. An adequate range of
color parameters can be provided by arel-

|

atively narrow bandwidth of frequencies
in the chrominance circuits. Bandwidth is
from 30Hz to 500kHz (+0.5dB. -3 dB) in
composite systems.

Chrominance amplitude

The amplitude of the chrominance sig-
nal 1s determined by the intensity of the
color in the scene. The brighter or more
saturated the color, the higher the ampli-
tude. Less intense or pastel colors pro-
duce lower amplitudes.

Chrominance amplitude limits are not
as restrictive as those for luminance.
Highly saturated colors in a scene may
produce chroma amplitudes that exceed
100 IRE units. Some video test genera-
torsofterachoice of 75% or 100% ampli-
tude levels for the color bar pattern. Be-
cause 100% bars can cause over-modula-
tion of an RF system, 75% bars are typi-
cally used. At the 75% level. no chroma
signal exceeds 100 IRE units.

Making the composite
The bandwidth of chromasignals occu-
pies some of the same frequency spec-
trum as luma signals. To minimize inter-
ference between the two signals. chromi-
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nance signals are shifted in frequency.
When the NTSC standard was being de-
veloped, the question of where to place
the color information caused concern.

Examination of the luminance band-
width revealed that the monochrome
video signal did not produce much output
in some frequency segments. A segment
in the upper portion was selected and a
chroma subcarrier frequency of 3.579545
MHz was chosen. The chrominance sig-
nal is used to modulate the subcarrier and
the color information is contained in the
subcarrier’s sidebands.

The subcarrier approach is a compro-
mise solution which produced color
broadcast signals which were compatible
with the existing monochrome system.
As such. itis not perfect and some trade-
offs exist.

One of the most noticeable byproducts
of the compromise is the moire effect. If
a scene contains rapid brightness varia-
tions which produce a signal in the fre-

quency range of the chroma passband, the
chroma circuits detect the signal as color
information. Pinstripes or herringbone
patterns in clothing often cause this phe-
nomenon and appear on screen as a vary -
ing-color moire pattern,

The effect cannot be eliminated with
the present systemtechnology. The indus-
try has generally adapted by eliminating
visual elements that might produce the
moire effect.

Hue

Overall color lightness or darkness is
controlled by the luminance signal. Color
intensity or saturation is indicated by the
amplitude of the chrominance signal. One
other important color parameter must also
be accounted for: hue, or tint. Hue intor-
mation is represented by the instantane-
ous phase of the chroma signal.

To accuritely measure phase, a stable
reference must be available for compari-
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son. This role is fitled by the chroma sub-
carrier. When a color video signal is pro-
duced, a small sample of unmodulated
chroma subcarrier, known as the color
burst or simply burst, is included in each
horizontal interval (except for the equal-
izing arca of the vertical interval).

The color burst consists of 8 to 11 cy-
cles of subcarrier on the back porch of the
horizontal blanking interval (Figure 4).
The amplitude of the color burst is speci-
fied at 40 IRE units peak-to-peak, cen-
tered on the blanking level.

Because the color burst is positioned in
the horizontal blanking interval, it is not
normally visible on the screen. It may be
viewed on a video monitor with cross-
pulse capability, where it appears as a
greenish bar to the right of the horizontal
sync pulse.

Burst serves to lock the chroma sub-
carrier oscillator in the reproduction
equipment to the frequency and phase of
the oscillator in the originating equip-
ment. This provides a stable refercnce for
phase comparison. Alignment of hue con-
trol circuits in cameras and other produc-
tion equipment requires the use of a spe-
cialized oscilloscope called a vectorscope.

Composite vs component

Ultimately, the sync signals (vertical
and horizontal), the luminance signal and
the chrominance signal (on its subcarri-
er) are all mixed together to form the
NTSC composite video signal. The com-
posite signal is most commonly used to
transter video information between dif-
ferent pieces of equipment, such as from
camera to recorder or playback machine
to monitor. It may also be used to modu-
late an RF carrier for distribution systems.

However, inside the equipment. the in-
dividual components of the composite
signal are generally separated and pro-
cessed individually. To minimize noise
and distortion introduced by the mixing
process, some video systems use the com-
ponent signals even between picces of
equipment when editing and during sig-
nal processing. Super VHS, U-Matic,
Beta and M-11 are some examples. Only
at the end of the processing chain is the
signal converted to composite.

Understanding the nature of the NTSC
composite video signal and the compo-
nents involved in its creation makes trou-
bleshooting and repairing these complex
circuits a simpler task. |



——— Business Corner

Will Total Quality Management
work for you?—Part 11

By John A. Ross

TQM Point 11a

Eliminate work standards (quotas) on
the facrory floor. Substitute leadership.

TQM Point 11b

Eliminate management by objectives.
Eliminate management by numbers. ni-
merical goals. Substitute leadership.

With the two parts of TQM point 11
Deming makes several interesting sug-
gestions about management practices.
First. point |t asks for the elimination of
targets for zero detects, work and produc-
tion quotas, and numerical goals. The
choice to eliminate targets and quotas re-
futes traditional methods used to make
people work faster and to produce more
goods. Looking back at point ten, intro-
duced in the last issue, we see that it com-
bines with point 11 to identify the prob-
lems that can occur when organizations
place high priorities on organizational
needs with very littte concern about
human needs.

Incentives can backfire

Criticisms aimed at individuals be-
cause the business or department did not
achieve its organizational goals can dam-
age morale. Low morale in one section
can spread through the organization. In
addition, if the orgamzational goals in-
clude cost saving measures. the resulting
lack of resources and the increasing ex-

pectations of each individual may not |

only affect morale but may also signifi-
cantly harm organizational pertormance.
Wrongly used, some management

techniques reward employees who “get |

by for less” and have no nced to provide
quality workmanship. Consequently, the

Ross is a technical writer and microcomputer consultant
for Fi. Hays State University. Hays. KS.

elimination of employee/organizational
bonds also eliminates motivation for
quality and improvement. Although the
use of goals or quotas has the intent of
making the organization more efficient
and more effective, the overemphasis on
goals and quotas actually makes these
characteristics less attainable.

Deming targets the oft-used manage-
ment by objectives approach with TQM
point |1 because it concentrates on quo-
tas. numerical goals, and results.

Emphasizing the process
as well as results
Rather than focus on results. Totat
Quality Management addresses both the
process and results. As we have seen,
TQM seeks to both add guality work-
manship to every process of the produc-
tion process and to continuously improve
the process. Furthermore. like MBO, the
application of TQM seeks to ensure that
the process retains quality through care-
ful monitoring and statistical feedback.
Most important, point 1 accentuates
the need for lteadership throughout the
management process. At this point, it is
especially important to remind everyone
that leadership is a form of power.

What is leadership?

Before we look at the style of leader-
ship espoused by TQM, let’s take a quick
look at some definitions of leadership. In
his book Leadership, James McGregor
Burns tells us: “Leadership over human
beings is exercised when persons with
certain motives and purposes mobilize. in
competition or conflict with others, insti-
tutional. political, psychological. and oth-
er resources so as 1o arouse, engage, and
satisfy the motives of followers.”

In addition, Burns says that leaders
induce followers to work toward certain

goals that reflect the values of both the
leader and the followers.

James Champy, co-author of Re-engi-
neering the Corporation: A Manifesto for
Business Revolution, builds on Burns’
definitions by saying that leadership is a
process of getting others to share your
vision so that everyone’s goals are the
same. Still others define leadership as the
exercise of influence rather than power.

The TQM philosophy of leadership

Obviously. many types of leadership
such as transactional, social, political,
moral, reform, executive. and intellectu-
al—exist. The concepts thatmake upeach
one of those types become evident when
we look at the total philosophy of Total
Quality Management. Like the defini-
tions that we have just seen. the TQM phi-
losophy of leadership speaks in terms of
taking the power provided by leadership
and spreading it throughout the organiza-
tion. Thus, leadership evolves from the
giving of authority and power to every-
one in the organization.

Benetfits of the TQM philosophy
of leadership

How does the TQM philosophy of lead-

| ership and empowerment benefit your or-

ganization? We can answer this question
in terms of health and humanity. Organi-
zations that rely on the talents and capa-
bilities of all their employees experience
less turnover, less “finger-pointing,”™ and
less micro-management. It becomes evi:
dent, then, that the TQM philosophy
secks tostrike a balance between the orga-
nizational and human needs. Employees
who have a role in decision-making pro-
cesses of an organization have a tenden-
cy 1o remain with the organization for a
longer period of rime and have a higher
sense of job satisfaction. -
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Choosing a replacement parts

supplier

Consumer electronics servicing, never
aneasy occupation, continues to get more
difficult. Service technicians and service
managers are continually faced with prod-
ucts with malfunctions that are difficult to
diagnose. Keeping up with rapidly chang-
ing technology consumes a considerable
amount of the time and energy of service
organizations.

In today's rapidly changing world of
consumer electronics, two of the most
common problems facing service techni-
cians and managers are locating replace-
ment parts and finding service literature.

Many of the consumer electronics prod-
ucts being sold today have brand names
that no one has ever heard of. Many ser-
vice centers have no idea where to go for
parts and information on these units.
Much of the circuitry in these products is
highly sophisticated, featuring unique
components for which no one but the man-
ufacturer has the replacement, which
compounds the problem. What can a ser-
vice center do when faced with this
increasingly common problem?

One part of the answer is to deal with a
good replacement parts distributor, the
kind who is responsive to the service cen-
ter's needs

Products are complex, varied

Many modern consumer electronic
products are far more than products; they
are intricate systems. Consider a cam-
corder. The electromechanical portion of
the system loads the tape and records or
plays it. The optical system captures the
image and converts it into an electronic
signal that can be manipulated by the
camcorder’s electronic circuitry.

The electronic portion of the camcorder
manipulates the video signal. The control
section makes sure that all the other sec-
tions work properly together, and in addi-
tion senses conditions like the presence
of moisture or end of tape and shuts down
the system if there's danger of damage.

Electronics engineers and scientists
continue to create an ever broadening
variety of components with unique char-
acteristics. With this increasing variety of
available components and characteris-

tics, designers of today's sophisticatec
consumer electronics products have
increasing freedom in the way in which
they design the circuits for the product
they want to build.

If the designers should want to achieve
a function but don’'t want to do it with the
components available, they can go to an
integrated circuit manufacturer, or in
some cases the IC division of their own
company, and have a new, proprietary IC
designed and fabricated.

All of this leads to a huge variety of com-
ponents that the service technician will
encounter any time he services a product.
The problem is compounded by the fact
that manufacturers’ part numbering sys-
tem are all different.

in some cases, when a technician has
identified a particular faulty component,
he can finda cross reference that will allow
him to determine if he has an equivalent
in stock. Unfortunately, in many cases,
there is no cross reference, and even if
the service center has a needed part on
hand, no one is aware of it. And, in the
case of complex ICs, there probably is no
equivalent anyway.

Identifying components

Service centers can do a number of
things to make obtaining replacement
components easier. One step is to obtain
copies of every available cross reference
and become familiar with them so that
when a part is needed it can be identified.

Some cross references are available
free from manufacturers through distribu-
tors. Other cross references cost a con-
siderable amount of money. However, if a
service center adds up all the long dis-
tance calls, and all the time spent on the
phone, to say nothing of the toll charges
for those long distance calls, any cost for
cross references might be found to be
money well spent.

Working with a distributor

Once the faulty component that caused
the malfunction has been identified, the
next step is obtaining a part from the dis-
tributor. Distributors differ in their commit-
ment and ability to help you identify a com-
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ponent and obtain it for you, just as is the
case with any other supplier.

The advertisers who are represented in
this special advertising supplement have
taken this opportunity to tell you a little
more about themselves than they can in
an ad. They want service centers to be
aware of what kind of facilities they have,
what kinds of people work for the compa-
ny, the efforts they are making at customer
satisfaction, and how to contact them when
you need a replacement component.

Here are some of the questions we
asked the manufacturers and distributors
to address in their articles:

* How many locations do they have?

» How often are they able to fill orders
from stock?

* What payment options do they offer -
open order account, credit card?

» How soon after receipt of an order to
they ship?

* Do they add a shipping surcharge?

* Do they have a toll free number?

» What ordering options do they offer?

* What is their return policy?

* Do they offer a warranty?

* Is there a minimum order amount?

» What shipping options do they offer?

» What special services do they offer?

* Do they have a research department
to help technicians find a specific part?

Some things to think about

When you're searching for a replace-
ment part supplier you can count on for
reliability, convenience and service, keep
some of those questionsin mind. Just find-
ing someone who stocks the partisn’t the
only consideration. If you have to wait until
you fill a large minimum order amount
before you order, or if you have to wait
weeks for the part to arrive, you're stuck
with a defective television and probably
an irate customer.

The impulse to order from the first name
in the book might be high, but take the time
to ask some questions. It could save time,
money and aggravation. The following
section will give you a head start in
answering some of those questions.
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Philips Technical Training
401 East Old Andrew Johnson Highway

Jefferson City, TN 37760
Phone: 615-475-0044
FAX: 615-475-0221

Philips Technical Training is one
of the many departments that
make up Philips Service Com-
pany. Our primary responsibility is
to provide for the training needs of
all servicers, including Philips
Authorized Servicers. We pro-
duce various forms of training
materials, such as hands-on tech-
nical training books, and conduct
training classes all over the coun-
try. The locations of these classes
are specifically chosen for easy
access of service companies.

Hands-On Training

Our hands-on training is the
most comprehensive service
training available today, teaching
both circuit operation and trou-
bleshooting! Philips Technical
Training has been voted “Number
Onein Technical Training” for nine
years running by servicers attend-
ing these classes.

Communication with servicers is
the key to our success. Servicers
attending our classes keep us
informed of problems being faced
on a daily basis, as well as subject
material that is of interest to them.
We take this information and
structure our training materiais to
better fit their needs. If there is a
product servicers would like made
available to them, to help them in
their profitability and efficiency, we
do our best to make it available.

Computer Software

We have heard repeatedly of the
need for a computer program that
would give instant access to part
numbers, substitute numbers,
dealer cost, dud prices, descrip-
tions, and availability. We devel-
oped that program. Today, the
Parts Pricing and Cross Ref-
erence Program is available, and
includes over 260,000 part num-
bers. It includes generic and
Philips part numbers, as well as all
the other requested information
listed above.

We went one step further and
created the PartSeeker program.
With this program, you look up a
model or chassis andfind your part
number quickly. Just enter your
component number and there it is.
It even interacts with the Parts
Pricing and Cross Reference
Program o provide the price.

And now the final step. The pro-
gram that will display the schemat-
ics from our service manuals is
almost finished. We have shrunk
our manuals down to the size of
one high density floppy disk. This
program, SmartMan, provides fast
access to boards, circuits, com-
ponents, and faults. Training infor-
mation is included to view signal
flow and operation on the screen
at the same time you are looking
at the schematic. This program
links with all the rest of our soft-
| ware and allows any technician to

input his own notes and print his
circuits out.

Video Tapes

As a result of requests for more
videotapes covering electronics
repair, we are offering videos cov-
ering VCR mechanics, CD repair,
switching mode power supply ser-
vice, and cameras. In fact, the
demand was so high we decided
to expand our video production
facilities to triple our output of
videos by the end of 1993!

Highest Quality
Philips Technical Training is
committed to providing total cus-
tomer satisfaction. We are also
committed to producing the high-
est quality of training in the indus-
try. Our Hands-On classes, train-
ing books, tapes, and software are
all accompanied by a quality sur-
vey card. This survey is used to
constantly check the quality of our
products as seen by the techni-
cian. Quality and effective training

are very important to us.

Order your new catalog

A free catalog, containing de-
scriptions of all products and train-
ing materials available, is pub-
lished annually by Philips. Youcan
get your catalog by calling the
Technical Training department at
615-475-0044 or faxing us at 615-
475-0221. o
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Matsushita Original
Replacement Parts
and Accessories

Let's Keep the Promise!

Nothing less than total satisfaction is
expected by today’s customers. Their hard
earned dollars and your reputation are on the
line. When a customer chooses a Panasonic,
Technics or Quasar product, MSC makes them
a promise. Simply stated, when service is
required, our Factory Service Centers,
Authorized Servicers and Parts Distributors
will work together to repair their units the first
time, every time!

The only way to live up to this promise is
by using Matsushita Original Replacement
Parts and Accessories. You've worked hard
over the years to gain their trust. Let’s build
on this by using the best components from the

Matsushita Services Company
50 Meadowland Parkway, Secaucus, NJ 07094

Panasonic®

Technics™

only source, your Authorized Parts Distributor
and MSC.

A Promise Kept! Here’s How:

Locate your nearest Authorized Replacement
Parts Distributor by consulting the list included
inside.

As an Authorized Matsushita Servicer, you can
have direct access to all parts, accessories and
service literature. Sign up for Parts-Link today!
See the sign-up sheet inside.

Give your customers the only accessories that
really work, and earn profits as well! Contact
the Parts Accessory Representative in your area.

OQuasar®



MATSUSHITA

AUTHORIZED REPLACEMENT PARTS DISTRIBUTORS

Panasonic’

CALIFORNIA
Andrews Electronics (C/V/M/A) « 25158 Avenue Stanford,
Valencia 91355 - 800-289-0300 - FAX 800-289-0301

Cass Electronics (C/V/M/A) « 801 Seventh Ave., Oakland
94606 + 510-839-2277 « FAX 510-465-5927

E and K Parts, Inc. (C/V/M/A) » 2115 Westwood Bivd., Los
Angeles 90025 + 310-475-6848 « FAX 310-474-0846

Pacific Coast Parts (C/V/M/A) » 15024 Staff Court, Gardena
92048 « 310-515-0207 « FAX 800-782-5747

Star for Parts (V) « 10727 Commerce Way, Suite B,
Fontana, CA 92335 - 909-428-1404 « FAX 909-428-3213

Blakeman Wholesale/Tacony (V) - 1800 E. Walnut Street,
Fullerton, CA 92631 - 714-680-6800 « FAX 714-680-8700

COLORADO
Denver Walker Wintronics (C/M) - 1001 W. Arizona Ave.
Denver 80223 « 303-744-9505 « FAX 303-777-9357

Star for Parts (V) - 2350 Arapahoe St., Denver 80205 »
303-296-2117 « FAX 303-296-2120

CONNECTICUT

Signal Electronics Supply, inc. (C/M/A) » 589 New Park
Ave., West Hartford 06110 » 203-233-8551 « FAX
203-233-8554

FLORIDA

Herman Electronics (C/V/M/A) » 1365 N.W. 23rd St., Miami
33142 . 305-634-6591 - FAX 305-634-6247

Layco, inc. (C/V/M/A) « 501 South Main St., Crestview
32536 - 904-682-0321 « FAX 904-682-8820

Vance Baldwin {C/M/A) » 2207 S. Andrews Ave., Fort
Lauderdale 33316 « 305-523-3461 « FAX 305-523-3464

Vance Baldwin (C/M/A) - 1801 NE 2nd Ave., Miami 33132 »
305-379-4794 » FAX 305-373-8855

Vance Baldwin (C/V/M/A) « 1007 N. Himes Ave., Tampa
33607 « 800-443-2606 « FAX 813-870-1088

Vance Baldwin {C/V/M) « 500 Clematis St., West Palm
Beach 33401 - 407-832-5671 « FAX 407-833-8191

GEORGIA
Buckeye Vacuum Cleaner (V) s 2870 Plant Atkinson Rd
Smyrna 30080 « 404-351-7300 « FAX 404-351-7307

Wholesale Industrial (C/M/A) « 5925 Peachtree Corners
East. Norcross 30071 » 404-447-8436 « FAX 404-447-1078

ILLINOIS

B-B & W, Inc. (C/V/M) » 2137 S. Euclid Ave.. Berwyn 60402
« 708-749-1710 - FAX 708-749-0325

Hesco, Inc. (V) » 6633 North Milwaukee Ave., Niles 60648 «
708-647-6700 - FAX 708-647-0534

Joseph Electronics, Inc. (C/M/A) « 8830 N. Milwaukee
Ave., Niles 60648 » 708-297-4208 « FAX 708-297-6923

Union Electronic Dist. (C/V/M/A) » 16012 S. Cottage
Grove, South Holland 60473 « 708-333-4100 « FAX 708-339-
2777

INDIANA
Electronic Service Parts (C/V/M) - 2901 E. Washington St
Indianapolis 46201 - 317-269-1527 » FAX 800-899-1220

Technics”

KANSAS
G & A Distributors, Inc. (C/V/M/A) - 635 N. Hydraulic St.,
Wichite 67214 » 316-262-3707 - FAX 316-262-6494

Manhattan Electronics, Inc. (C/V/IM) - 9086 Bond St.,
Overland Park 66214 + 913-888-1115 or 800-821-3114 »
FAX 800-255-6239

MARYLAND
Fairway Electronics (C/V/M) « 3040 Waterview Drive,
Baltimare 21230 - 410-576-8555 - FAX 800-955-2119

Fairway Electronics (C/V/M/A) « 4210 Howard Ave
Kensington 20895 - 301-564-1440 - FAX 800-955-1358

Tritronics, Inc. (C/V/M/A) » 1306 Continental Dr., Abingdon
21009-2334 - 410-676-7300 - FAX 800-888-FAXD

MASSACHUSETTS
Signal Electronics Supply, Inc. (C) - 484 Worthington St.,
Springtield 01105 + 413-739-3893 - FAX 203-233-8554

Tee Vee Supply Co. (C/V/M/A) « 407 R Mystic Avenue, P.O
Box 649, Medford 02155 - 617-395-9440 «
FAX 617-391-8020

MICHIGAN

G.M. Popkey Co. {C/V/M/A) - 5000 W. Greenbrooke Dr.
S.E.. Grand Rapids 49512 - 616-698-2390 or 800-444-3920
- FAX 616-698-0794

Remcor Electronics (C/V/M/A) - 10670 Nine Mile Rd., Oak
Park 48237 « 313-541-5666 « FAX 313-398-1016

MINNESOTA
Ness Electronics, Inc. (C/V/M/A) « 441 Stinson Blvd. NE,
Minneapolis 55413 » 612-623-9505 » FAX 612-623-9540

Mid America Vacuum Cleaner Supply Co. (V) - 666
University Ave., St. Paul 55104 - 612-222-0763 » FAX
612-224-2674

MISSOURI

Cititronix, Inc. (C.V.M.A) « 1641 Dielman Rd., St. Louis
63132+ 314-427-3420 or 800-846-2484 - FAX 314-427-
3360

Tacony Corp. (V) - 1760 Gilsinn Lane, Fenton 63026 »
314-349-3000 » FAX 314-349-2333

NEW JERSEY

Panson Electronics (C/V/M/A) - -80 and New Maple
Avenue, P.O. Box 2003, Pine Brock, NJ 07058 - 201-244-
2400 - FAX 800-332-3922

NEW YORK
Dale Electronics (C/V/M/A) » 7 E 20th St., New York City
10003 « 212-475-1124 » FAX 212-475-1963

GMB Sales (C/V/M/A) » 140 N. Belle Mead, Setauket 11733
+ 516-589-3400 or 800-874-1765 « FAX 800-635-0596

Radio Equipment Corp. (C/A) « 196 Vulcan St., Buffalo
14207 - 716-874-2690 - FAX 716-874-2698

Star for Parts (V) » 250 Rabro Drive East. Hauppauge
11788-0255 « 800-525-6046 - FAX 516-348-7160

OQuasar:

OHIO
Fox International, Inc. (C/V/M/A) - 23600 Aurora Rd.,
Bedford Heights 44146 « 216-439-8500 « FAX 800-445-7991

OREGON

Diversified Parts (C/V/M/A) « 2104 S.E. 9th Ave., Portland
97214 - 800-338-6342 - FAX 800-962-0602

Northwest Wholesale (V) - 426 N E. Davis St., Portland
97232 - 503-232-7114 or 800-234-8227 » FAX 503-232-
7115

The Moore Co. (C/V/M) « 333 SE 2nd, Portland 97214 «
503-731-0100 or 452-0500 « FAX 503-731-0105

PENNSYLVANIA
CRS Electronics {(C/M) - 818 Brownsville Rd., Pittsburgh
15210+ 412-431-7700 - FAX 412-431-5666

Steel City Vacuum Co., Inc. (V) » 919 Penn Ave,,
Pittsburgh 15221 » 412-731-0300 or 800-822-1199 » FAX
412-731-3205

SOUTH CAROLINA
Wholesale Industrial (C/V/M) « 515 E. Bay St.. Charleston
29403 - 803-722-2634 - FAX 803-723-8182

TENNESSEE

Shields Electronics Supply, Inc. (C/V/M/A) - 4722
Middlebrook Pike, Knoxvilie 37921 - 615-588-2421 « FAX
615-588-3431

TEXAS

Fox International {C/V/M) « 752 So. Sherman, Richardson
75081 » 214-231-1826 « FAX 214-231-0177

Interstate Electric Co. (C/V/M/A) » 11292 Leo Lane, Dallas
75229 « 214-247-1567 or 800-527-4029 » FAX 214-247-
2137

M-Tronics (C/V/M/A) « 3201 West Ave., San Antonio 78213
- 512-340-4069 - FAX 512-340-4569

VCP International Inc. (V) « 2285 Merritt Dr., Garland 7504(
«214-271-7474 - FAX 214-278-5981

VIRGINIA

Avec Electronics Corp. (C/M) - 711 Granby St., Norfolk
23510+ 804-627-3502 « FAX 804-627-1710

Avec Electronics Corp. (C/M) » 2002 Staples Mill Rd
Richmond 23230 - 804-359-6071 « FAX 804-359-5609

Avec Electronics Corp. (C/M) . 2009 Williamson Rd.
Roanoke 24012 » 703-344-6288 » FAX 703-344-0081

WISCONSIN

G.M. Popkey Company (C/V/M/A) » 2035 Larsen Ave
Green Bay 54307-2237 » 414-497-0400 « FAX 414-497-48¢

G.M. Popkey Company (C/V/M/A) « 2355 So. Calhoun Rd.,
New Berlin 53151 » 414-786-5887 - FAX 414-786-9031

CODING

{C)...Consumer Electronic Parts
{V)...vacuum Parts

{M)...Major Appliance Parts
{A)...Accessories

{as of 6/15/94)

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

Company

500 Meadowland Parkway

Secaucus, NJ 07094
Phone: 201-348-7589
FAX: 201-348-7527

For 30 years, the Panasonic brand
name has appeared throughout American
homes and industries. In that time, our
company’s commitment to total customer
satisfaction has manifested itself in many
ways. Including the Technics, and Quasar
lines of consumer electronic products, a
multi-pronged approach to post sales sup-
port has evolved to include programs that
encompass qualitative, human resource
training as well as ones that stress the
development of automated processes
that allow us to offertimely, accurate solu-
tions to our end users’ service needs.

The engine behind MCS’s ability to
ensure timely repairs is our ability to deliv-
er parts and service literature to our net-
work of factory service centers, and inde-
pendent servicers and dealers in a timely
manner. We are now seeing the results of
over a decade of continued investment in
the modernization of our facilities. The pri-
mary point of support for all replacement
parts and service literature is The National
Parts Centerin Kent, WA. From here, and
with further support from sales & market-
ing staff located at Matsushita headquar-
ters in Secaucus, NJ and field staff
throughout our U.S. regions, we handle a
wide variety of inquiries and fill just about
any request made of us.

Customer Contact

Generally, the first line of customer sup-
port is provided by our order offices locat-
ed in Kent and in Norcross, GA. These
offices handle a wide variety of customer
calls ranging from simple parts orders to
requests to do research on unique model
numbers. Currently, the order offices han-
dle an average of 1,400 calls a day just
for taking orders, as well as take an aver-
age of 250 calls from customers request-
ing such things as estimated shipping
time, return authorizations, processing
credits, and special orders. Also, the
offices receive over 500 faxes daily. In
addition to all this. MSC maintains an
office in Elgin, IL where retail customers
can place a toll-free call and order any of

our comprehensive line of accessories.

One of ourimprovements that was made
recently was being able to consistently
maintain a 24-hourturnaround for research
requests. In order to further improve our
level of service, we've made significant
investments in phone management sys-
tems. Such systems allow management to
see, in real time, how many customers are
in the queue waiting for a representative to
help them. Data gathered from these sys-
tems will graphically depict workload vol-
ume, peak times, and average call length
on a daily basis and give management a
true picture of where additional improve-
ments are needed.

Our staff includes representatives
which reach out to the field as well.
Regional parts accessory representatives
call on distributors, independent ser-
vicers, dealers, and even end users, to
assess their needs. With a comprehen-
sive portfolio of sales programs and pro-
motional items, they are able to offer prof-
itable opportunities to small and large
businesses alike. Along the way, they are
able to keep in touch with the ever chang-
ing needs of all, and make the necessary
recommendations to market development
personnel.

Parts and Service Literature Distribution
Once we've established what our cus-
tomer needs, we have to get it to them.
That's the job of over 60 employees that
staff our parts and service literature ware-
house in Kent. The building is the length
of three football fields, and encompasses
nearly a quarter million square feet! There
are nearly 125,000 line items in stock.
The shipping day begins at 7:00 am.
There are nearly 2,000 parts orders being
processed at any given time. In order to
manage such an overwhelming task,
processes have been created that allow
us to meet our goal of having all orders
received by 3:00 pm out that day, and no
order taking more than 24 hours to be
shipped. One simple way to do this is by
color codingthe invoices. Each day, anew
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color is used. This is a constant reminder
to the staff, to be aware of our 24-hour
goal. By the end of the day, the facility will
have shipped approximately 3,000 parts
and pieces of service literature orders,
which consist of over 10,000 line items,
and over 40,000 parts!

There is no better indicator of MSC's
investment in automation than here.
Recently, we've implemented the use of
bar coding on pick tickets. The use of this
is an example of how we're using tech-
nology to cut minutes and/or hours from
the time a unit is brought in for service, up
to when the customer has it satisfactorily
repaired.

Finally, in our effort to be earth friend-
ly, the warehouse has led our industry in
the effort to recycle. It all began two years
ago when we began to use biodegradable
packing material. Today, we have a com-
prehensive program to sort, and through
the use of outside experts and handlers,
dispose of any potentially hazardous
waste.

The Future

MSC is excited about the near future. If
the past is any indication there will con-
tinue to be marked improvements in our
methods of serving customers. There will
be a continued expansion of our cus-
tomers’ ability to go “on line” with MSC,
not just for order entry, as is currently
available to all servicers with Parts-Link,
but with far more comprehensive research
and product information systems such as
Panasonic Advanced Support System
{PASS). PASS allows users to directly tie
into our vast library of service literature,
bulletins, product literature, and technical
information. This is an on-line system. All
your questions are answered right away.
(See our display at this year's NESDA
show in Portland, OR).

Internally, with systems that our cus-
tomers don’t directly see, we move further
into the information age. Our purchasing
agents now employ CD-ROMs to access
any of the vast bits of information they
need to see to know that we have the right
inventory. The use of bar coding will con-
tinue to expand.

The future is an ever expanding vista
for MSC. It's one that we continue to
explore in an ever increasing way. We
expect nothing less from our authorized
distributors and servicers. The customer
is always number one with MSC. Our dol-
lars go toward hardware, software, train-
ing and promotion. The payback is cus-
tomer satisfaction! H




Twenty-four MSC factory
servicenters (FSCs) are strategically
located throughout the country.

Distributors of:
Panasonic Technics OQuasar

. AT v
Factory servicenters at convenient locations Owners of Panasonic, Quasar and Technic Trained parts and service personnel provide
throughout the United States provide repair products are never far from factory-trained a telephone link to customers seeking prod-
services and replacement parts. service technicians. uct and service information.

The MSC Parts-Link computer system quickly Highly trained technicians use sophisticated In thousands of service departments, serv-
locates the nearest source of original equip- instrumentation to speed and improve the ice procedures developed by MSC speed
ment parts needed to service products. quality of customer service. product repair.
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Andrews Electronics

P.O. Box 914, Santa Clarita, CA 91380-9014
800-289-0300 Fax: 800-289-0301

Whatis the mostimportant quality thatyou
as a servicer look for in a distributor? An
extraordinary supply of parts on hand or
superior service? By itself, either would be
practically useless. Welcome to Andrews
Electronics, the best of both worlds! We are
the most well-stocked wholesale distributor
of our kind, with over 250,000 line items in
our warehouse and an average fill-rate of

over 90%! Over an acre of floor space filled
with parts, all in one location, makes us the
largest supplier in America for the majority
of the manufacturers that we represent. And
now, Andrews is proud to announce the
addition of yet another major manufacturer
to our growing family of O.E.M.’s—JVC! This
is just one more reason to make us your
“one-stop shopping” distributor. Anothar

WHEN IT COUNTS...

COUNT ON THE A TEAM!

ANDREWS ELECTRONICS & O.E.M. PARTS!!!

*##% A TEAM REQUIREMENTS

> Over 1/4 MILLION line items in one location

> Over a 90% FILL-RATE

> Automatic Backorder & ETA reports
> One of the most Efficient Research Departments

> Factory Authorized for 15 major lines
> HIGHEST Same-day processing rate
> FREE or Discounted freight program

> No minimum orders / No handling charges

AND OUR NEWEST
STAR,

FOR DAY-IN, DAY-OUT PERFORMANCE...

= =
ectronics

P.O. Box 9Y14. Santa Clarita. CA 91380-9014
INQUIRIES: 805-257-7700 or FAX 805-295-5162

DIAL OUR 24-HOUR ORDER DESK!
PHONE: 800-289-0300 or FAX: 800-289-0301

* PREMIER DISTRIBUTOR

JVC!

Circle (20) on Reply Card
28 Electronic Servicing & Technology August 1994

outstanding reason is our service. Our deal-
er order desk has recently been expanded
to an unbelievable 30 available sales repre-
sentatives! You now have a 99.9% chance
of speaking to them rather than voice mail
during office hours. We’ve built our reputa-
tion on a very simple philosophy...service.
Not very fancy, but pretty effective. Our con-
stant growth attests to it. You see, all of our
policies that have been developed over the
years have been based on that one simple
thought: “How may we better serve the
industry?” How about:

16 major brands to save you time, frustra-
tion, and money with “one-stop shopping.”

Orders placed before 2:30 PST are rou-
tinely shipped the same day

A freight program that offers free or dis-
counted shipping

No minimum orders and no handling
charges

Automatic backorderreports withETA's
mailed biweekly

A fast, highly-efficient research depart-
ment, second to none.

A program that converts make/
model/descriptions to part numbers
instantly for the majority of research
requests

24-hour toll-free phone and fax order
lines

Over 80 full-time employees waiting to
serve your needs

Beware of programs that charge a flat
rate (usually around $4 or $5) for shipping
ground and a seemingly lower than nor-
mal rate for air. The average ground ship-
ment costs about $2.50to $3.00! What, no
shipping charges on any backorders
(which you'll likely have more of than you
thought)? Of course not, either you paid
for it up front with your $4.95 flat rate ship-
ping charge or it'll be shipped with your
next order—which you will pay for! At
Andrews we only bill you for the actual
UPS charges, not a penny more! Or under
our freight program, you'll pay less than
that or nothing at all!

In case you've heard this elsewhere
before, now’s the time to let us prove it to
you. By investing a mere two minutes of
your time, you can discover what thou-
sands of others have: that there is a differ-
ence. When you place your next order with
your local supplier, check the availability of
all the items. Then call or fax Andrews and
check our stock levels. We believe you'llbe
pleasantly surprised! Wouldn't getting
those extra units repaired a week or two
sooner be good for your reputation? Sure
it would! And we can help! After all is said
and done, itis performance that counts. We
know that your ability to perform your job
depends on how well we perform ours. Our
regular office hours are from 8:15 to 4:45
PST and we're closed for lunch between
12:00 and 12:30. When you think of elec-
tronic parts .... think of Andrews.



* % % DISTRIBUTORS' SHOWCASE % % %

PTS Corporation

5233 Highway 37 South « PO Box 272
Bloomington, IN 47402-0272
Phone: 800-844-7871 FAX: 800-844-3291

PTS Electronics has been the electronics ser-
vice dealers best friend by providing fast
dependable service to thousands of service
dealers for more than 25 years.

PTS is the nation’s largest single source for
all major brands of television tuners and TV
main boards. Brands such as RCA, Zenith, GE,
and NAP are available at substantial savings
of up to 60% when compared to OEM direct
replacements.

Recently, PTS has updated and expanded
our offering of PC boards for Sharp Microwave
ovens. Since 1979 PTS has been involved in the
repair of Microwave PC boards. In the coming
months, we will be adding other manufacturers
to our line of Microwave PC boards.

Rebuilding is what we do best

PTS began in 1967 remanufacturing televi-
sion tuners, and now remanufactures television
main boards, satellite receivers, complete
chassis, projection set boards, computer mon-
itors and microwave oven panels.

Specialization has made PTS the largest and
most efficient independent electronics rebuilder
in the world. Maximum use of available
resources and skill has made PTS the leader in

electronics rebuilding, with the ability to adapt to
new technologies and advance into new mar-
kets according to customer needs.

PTS specializes in rebuilding/remanufactur-
ing electronic timing devices, modular circuits,
and electronic tuners and main boards. PTS cur-
rently maintains contracts with major manufac-
turers in a variety of industries includirg white
goods, television, computer, automotive, med-
ical and various government agencies.

Currently, PTS rebuilds over a million ana-
log and digital products, components and sub-
assemblies each year.

Dedicated to customer satisfaction

At PTS, just providing our customers with
high quality products and services is not
enough. Our goal is total, unconditional cus-
tomer satisfaction. Since 1967, PTS has been
the world's leading independent electronics
rebuilder and paris supplier. We provide the
electronics industry with quality repair services
and parts. We have worked with leading man-
ufacturers to develop service programs for
emerging technologies. We've seen a iot of
changes over the years, but there's one thing
that hasn't changed. That’s the value and qual-

ity of our products and service programs.

You don't just become an industry leader
overnight. It takes several years of experience
and dedication to achieve excellence. It also
takes a real commitment to training as well as
state-of-the-art diagnostic and service equip-
ment. PTS has the commitment.

Our staff are seasoned veterans who put
themselves in the customer's shoes. They know
how to listen and respondto a customer’s needs.
Each call is evaluated very carefully, and the
response is always supportive and helpful.
When you use PTS products and services, you
become a part of our family. We'll go that extra
mile to make sure you're happy and satisfied.
Wken you call PTS, we really mean it when we
say “PTS Electronics, how may we help you?”

PTS maintains a state-of-the-art computer
system that allows instant response to your
order inguiries. Our staff of customer service
representatives are very knowledgeable of our
products and services, and can help ensure
that you get the part you really need.

PTS carries thousands of different parts for
virtually every major manufacturer, and has
more than 3 million parts in stock.

With a 40,000 square foot corporate facility,
PTS employs more than 175 technical person-
nel and support staff. Branch operations are
located in Longview, TX, Tustin, CA, and
Arvada, CO. There are over 300 individual test
positions for live testing of television tuners and
mainboards. PTS keeps thousands of tuners
and mainboards in stock for immediate ship-
ment and also services all major brands.

So, call today to place your order and ask for
our free price guide or for more information.

SERVICE PROBLEM?
DTC

25 years of
experience

on all major
makes & models

has the solution!
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Television Replacement Tuners/Mainboards
» TV TUNERS
» COMPLETE CHASSIS
MAINBOARDS
¢ PROJECTION TV BOARDS
All Major Brands —
RCA ® GE ® ZENITH e NAP ¢ AND MORE

Call Today For Your FREE PTS Catalog!

1-800-844-7871

Corporate Headguarters:
5233 HIGHWAY 37 SOUTH

15042 PARKWAY LOGOP, SUITE D
TUSTIN. CA 92680
Local: 714-258-0313
Fax: 714-258-0315
1-800-380-2521

110 MOPAC ROAD
LONGVIEW, TEXAS 75602
Local: 903-757-6200
1-800-264-5082

4941 ALLISON STREET #11
ARVADA, COLORADO 80002
Customer Service: 1-800-331-3219
Local: 303-423-7080
Fax: 303-422-5268

Customer Service: 1-800-844-7871
Local: 812-824-9331
Fax: 1-800-844-3291

Circle (37) on Reply Card 41



Philips Service Company
112 Polk Street, P.O. Box 967

Greenville, TN 37744
Phone:800-851-8885
Fax: 800-535-3715

Philips Consumer Electronics Ser-
vice Company is commanding nation-
al attention as the industry’s Number
1 OEM replacement parts supplier
across the board.

The company’s continuing efforts to
become the “one-stop-shop” for all
servicer needs is consistently sup-
ported by the ability of the replace-
ment parts division to hold our com-
petitive standing as first in quality and
service—quite impressive with a line
of over 45,000 parts.

“Philips Consumer Electronics Com-

e
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pany has demonstrated a tremendous
commitment to total customer satis-
faction across the board in productand
service,” said Travis Kelton, Marketing
Manager, Replacement Parts. “I'm
happy to say that that commitment is
evidenced in the reliability of our OEM
replacement parts and the timeliness
of our service.

“Our customers want results. They
deserve every product to deliver on its
promise, and we refuse to fall short of
that expectation,” Kelton continued.

“Our OEM replacement parts are

PHILIPS =

UNIVERSAL

VCR PARTS

CROSS REFERENCE
GUIDE
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not designed to be a short-term solu-
tion,” Kelton explained, “rather, they
arealong-term investment onthe part
of the customer.”

And a long-term investment is how
Philips Service Company views our
relationship with each and every cus-
tomer. Philips’ customer-first ap-
proach is evidenced in our ability to
remain at the top, a position demand-
ing an intensive investment of our
time, people and money.

“We don’t just sell parts, service
aids, or service contracts; instead itis
a team effort around here to cus-
tomize service and technical sup-
port—all according to an individual’'s
needs,” Kelton added.

Rob Whorley, National Sales
Manager for Philips echoes that same
opinion—"We want our customers to
be customers for life,” said Whorley,
“that is exactly why we have a tradition
of making total customer satisfaction
priority Number 1 in every case.”

“Providing total customer satisfac-
tion is the key to successin this indus-
try,” said Whorley.

“This philosophy of doing business
is very beneficial to every division at
Philips, not only to replacement parts,
and without it we would not have seen
the success we've seen in recent
years.

“Our movement toward becoming
the highest quality, most reliable and
affordable ‘one-stop-shop’ in the
industry is critically supported by this
approach,” Whorley added.

This same approach has already led
Philips to create a variety of new pro-
grams and services, including a com-
puterized parts cross-reference pro-
gram, a specific VCR parts-reference
guide and Smart Access, an on-line
order entry and status review service.

In addition, Philips Service Com-
pany sells a complete line of test
equipment and service aids. The
Service Company provides a wide
variety of products and services de-
signed to enhance and protect all
brands of consumer electronics prod-
ucts, including Philips and Magnavox
brands. These after-market solutions
include not only OEM replacement
parts, but accessories, service con-
tracts, technical training and systems
support, all established to support
Philips standing as the Number 1
“one-stop-shop” for all servicer
needs.



One word best describes an
iIndustry leader who can provide
a complete line of the highest-quality,
reliable OEM replacement parts at

competitive prices.

Intelligent.

SmartParts.
The intelligent Philips
replacement-part line from your
one-stop-shop for quality, service
and technical support.

Philips Service Company Parts Department PHILIPS
112 Polk Street, P.O. Box 967. Greeneville, TN 37744 p H I LI ps %
800-851-8885 FAX: 800-535-3715

OUR COMMITMENT TO EXCELLENCE IS TOTAL CUSTOMER SATISFACTION.
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Dalbani Corporation

4225 N.W. 72nd Ave.
Miami, FL 33166
Phone: 1-800-325-2264
Fax: 305-594-6588

Dalbani Corporation is a nation-
al and international distributor of
high quality electronics compo-
nents and parts, servicing the
wholesale, retail and manufactur-
ing industry.

Since finding the parts you need
should not be a major task, Dal-
bani Corporation maintains ahuge
stock of the most popular parts as
well as those parts that are hard
to find. Our extensive inventory of
over 22,000 different items re-
flects our commitment to our cus-
tomers, anticipating their needs
and offering the lowest prices
available for the best quality mer-
chandise.

Dalbani Corporation keeps cus-
tomers informed of the latest intro-
ductions of new items by publish-
ing two full-line catalogs per year
including catalog supplements,
seasonal brochures, and notifica-
tions of sales promotions and spe-
cials. The multi-lingual sales de-
partment, coupled with the state-
of-the-art computerized order pro-
cessing, enables Dalbani Corp-
oration to offer prompt and efficient
service to benefit the customers:
Monday through Friday 9:00 a.m.
to 7:00 p.m. East Coast Time. A
toll-free number (1-800-DALBANV/
1-800-325-2264) for the U.S.A.
and Canada is available, in addi-

tion to a 24-hour fax line ( Fax: 305-
594-6588).

Dalbani Corporation offers many
shipping options (UPS Red, Blue,
Orange & Ground, FEDEX, etc.).
Orders received by 2:00 p.m. Pa-
cific Time are airfreightedthe same
day, and most other orders are
shipped within 24 hours. CODs,
company checks and cash, and
most major creditcards (Visa, Mas-
tercard, Amex & Discover) are ac-
cepted. Thereis a$20.00 minimum
order.

Our Customer Service Depart-
ment is available to help answer
customers’ product related ques-
tions during our normal business
hours.

Dalbani Corporation will meet
your company’s needs: Whole-
sale, retail and manufacturing. For
more information and to receive a
free full-line catalog, call toll-free
1-800-325-2264. [ |

| 4225 N.W. 72nd Ave. Miami, FL 33166
B Tel: (305) 716-1016 Fax (305) 594-6588
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Herman Electronics

1365 N.W. 23rd St.
Miami, FL 33142
Phone: 800-938-4376
FAX: 305-634-6247

Herman Electronics is a diverse, full-line dis-
tributor of everything in electronics, committed
to offering only the best in original replacement
parts, tools, test equipment, and most impor-
tantly, customer service to our customers. in
business for over 40 years, Herman Electronics
has clearly established itself as one of the lead-
ers in the industry by providing only quality
products and superb customer service to all
facets of the electronics industry

Herman Electronics' product base varies
from original replacement parts and accessories
to test equipment and everything in between,
including tools, soldering & desoldering equip-
ment, chemicals, cable, connectors, micro-
phones, line conditioners and virtually every-
thing to fulfilt a servicer/technician’s needs.

The heartbeat of the company lies in the OEM
parts department. While servicing the industry
for over three decades, Herman Electronics has
many of the major OEM parts lines, enabling us
to provide more efficient and cost effective ser-
vice to you, our valued customers. Herman is
one of the largest original replacement parts and
accessory distributors in the country and is fac-
tory authorized for Sony, Panasonic, RCA (pre-

mier), Samsung,

before 2:00 p.m. (EST).

* % * REPLACEMENT PARTS SHOWCASE * % %

Quasar,
Samsung, and Toshiba. Stocking one of the
largest and most comprehensive inventories
enables the company to fill over 80% of our
orders from over 35,000 stocking items and
guarantees Two-Day service (at no additional
charge) to you on all in-stock orders placed

Herman Electronics is able to provide a vari-
ety of customer support services as a result of
the company’s commitment to customer ser- |
vice excellence. We have several customer
service representatives to serve all of your
needs from 8:30am to 5:30pm Monday through
Friday. Whether your request is for pricing,
availability, or even parts research, the com-
pany's toll-free lines are at your disposal to
assist in fulfilling all of your requests. The com-
pany further prides itself in guaranteeing
prompt and accurate answers to your research
requests and provides computerized backo-
rder reports with ETAs to keep our customers
abreast of their backordered items.

The focus of Herman Electronics is to be a
single source provider of everything in elec-
tronic supplies to the service industry. As a

result, the company is quickly establishing itself
as stocking one of the largest and most diverse
inventories of tools, test equipment, and sol-
dering supplies in the U.S. Huge inventories of
XCelite tools, Chemtronics chemicals, Weller
& Hakko soldering equipment, and virtually
every meter & scope from Beckman, Fluke, B
& K, Goldstar, Leader, and Hitachi are on hand
to pravide same day shipments on your orders

The company prides itself on being accom-
modating to its customers in order to deliver
total eustomer satisfaction. “We realized there
are many good distributors throughout the
country” says Jeffrey A. Wolf, Vice-President
and son of one of the company's founders. “It
is our job to be better by taking that extra step
in giving our customers professional personal
ized service. This industry has quickly become
service driven. Therefore, we are dedicated to
mainiaining a standard of excellence in cus-
tomer service.

Herman Electronics makes ordering easy
and provides several benefits to ensure cus-
tomer satisfaction. All out-of-state orders are
shipped UPS 2nd Day Air at no additional
charge. Several methods of payment are avail-
able including a net 30 day open account, COD,
MasterCard/Visa or American Express. To
accommodate the west coast and after hour
requests and orders, Herman Electronics has
a sophisticated telephone and fax ordering sys-
tem to ensure service 24-hours a day, seven
days a week.

If you haven't given Herman Electronics a
try, please do so now — you'll be glad you did!
Herman Electronics—experience, reliability,
and service excellence. [ ]

GE, Technics,

——— -

The ONE reliable source for
ALL your electronic needs.
“We have huge inventories of

original replacement parts,

tools and test equipment...all

available for immediate delivery to you!

« Stocking ane of the largest and most comprehensive parts
and accessary inventories in the nation

+ All in-stock orders shipped same day if placed before 2:00
PM (E.S.T.) Gu‘anteed'

+ No minimum o
- Two-day delivery Et\NO additional cost to you

SERVING THE INDUSTRY FOR
OVER 30 YEARS!

Nation Wide: (800) 938-4376
Fax Orderline: (305) 634-6247

-
MIAMI, FLORIDA 33142 4

1365 N.W. 23RD STREET -

-

* Rapid response to all rc—s,eart‘h requests

* Personal, efficient and experienced customer service
representatives standin3 by to serve your every need.

+ Now stocking one of th2 largest inventories of tools and test

equipment in the United States. Your source for Hitachi,

Weller, Goldstar, B&K, Xzelite, Hakko, Wavetek, & Leader.

F 4

Hotiorol Sletronas Smies

NESDA
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Philips ECG

1025 Westminster Drive
Williamsport, PA 17701
Phone: 800-526-9354
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Since our introduction almost three
decades ago, the ECG®brand name
has been synonymous with outstand-
ing quality, positioning Philips ECG as
the nation’s leading replacement
semiconductor supplier, with a repu-
tation for excellent customer service
and technical support. Our concept of
universal replacement has enabled
us to establish a select range of com-
ponents and parts that replaces more
industry part numbers than other
lines. This means distributors and
repair facilities can enjoy the benefits
of stocking fewer devices yet provid-
ing extensive replacement parts cov-
erage, thus realizing a substantial
savings.

Geared toward the needs of the
commercial, industrial/l MRO, com-
puter, home entertainment and com-
munications markets, Philips ECG
offers the widest range of universal
replacement semiconductors avail-
able, including transistors, integrated
circuits, SCRs, TRIACs, rectifiers,
diodes, optoelectronic devices, and
others. The current ECG Semicon-
ductor Master Replacement guide

cross references over 270,000 indus-
try part numbers to their equivalent
ECG replacements and additionally
features data for about 4,000 total
ECG devices.

Also offered is a floppy disk version
of the same semiconductors cross
reference section contained in the
ECG Master Guide. Called the “"ECG
Semiconductors INSTANT CROSS
Master Guide,” the software enables
users to instantly access the full
replacement semiconductors base of
over 270,000 industry numbers on
their personal computers. The pro-
gram displays the best ECG device
replacement, description, case style
and a reference to any note that
applies. INSTANT CROSS software
runs on IBM PCs and compatibles
having MS-DOS, 640K RAM, hard
driveand 31/, 0r51/4-inch floppy disk
drive. Several versions are available
to support 360K/1.2M and 720K/
1.44M disk drives.

Among the some 20 product lines
offered by Philips ECG is the most
comprehensive family of replacement
electromechanical and solid state
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relays and accessories on the market
together with a brand new 352-page
7th edition product line catalog, which
cross references over 58,700 industry
part numbers and 210 different brands
to 705 ECG relay types (86 styles).

A new line of Advanced Chemicals
for the electronic and electrical indus-
tries is among the most recent addi-
tions to the ECG family of products.
The line features reliable, precision
cleaners, flux removers, lubricants
and circuit refrigerants formulated
with state-of-the-art chemistries to
meet the latest federal environmental
protection rules and regulations. AC
series aerosols are also application
tailored with a broad range of mater-
ial compatibility and are manufac-
tured to industrial quality standards.
In addition, distinctive, color-coded
packaging provides quick, positive
product identification.

Other Philips ECG product lines
include digital multimeters and ana-
log multimeters, logic and oscillo-
scope probes, proximity switches, I/0
modules, cube timers, surge sup-
pression devices, audio-video VCR
parts and accessories, flameproof
resistors, capacitors, connectors, TV
converters, circuit designers, flyback
transformers, rechargeable cam-
corder and telephone batteries, sol-
der wire, desoldering braid, antenna
rotators and wiring accessories. Ali
lines are continuously monitored and
updated to ensure that Philips ECG
customers receive the latest in state-
of-the-art technology.

Philips ECG products are soid only
through authorized distributors. More
than 500 distributors in over 900 loca-
tions throughoutthe U.S. and Canada
maintain sufficient inventories to gen-
erally provide off-the-shelf service.
For special situ- ations, “Hot-Line”
service is available to provide product
delivery within 24 hours.

Philips ECG is a division of Philips
Electronics North America Corp-ora-
tion. To locate the nearest Philips
ECG distributor, consult “Electronic
Equipment and Supplies” in the tele-
phone directory yellow pages or call
toll-free: 1-800-526-9354. i#



28 Ways To Get Good
Readings At A Great Price:
ECG"® Test Equipment.

Products include tull-function digital and analog
multimeters, AC clamp-on current meters, capaci
tance meters, digital thermometers, logic and
oscilloscope probes, infrared RC testers. The value
leader in performance, dependabilitv and extra
features. Ask for a catalog

1t 900 Philips ECG
distributor locations or snT,L‘f-’tw
call 1-800-526-9354.  Choice Yoo

Philips ECG = PHILIPS
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Introducing ECG® Advanced
Chemicals For The Electronic/
Electrical Industries.

An all new line of reliable, precision cleaners,
flux removers, cireuit refrigerants and lubricants
formulated with state-of-the-art chemistrv

and agents to meet latest federal environmental
protection rules and regulations. At 900 Philips
l’,C‘(} .(lislribator The

locations or call Smart w
1-800-520-9354. Choice

Philips ECG = PHILIPS

ECG® Camcorder
& Phone Batteries
Replace 100 Top Brands.

From camcorders and cordless phones to mem-
orv hackup, we supplv replacement rechargeable
hatteries. In fact, we carry direct replacements

for over 100 brands and 2400 part numbers, in-
cluding Panasonic, RCA. Sharp, Sony, Cobra and
Uniden equipment. 900 Philips ECG distributors
have the new cata-

logs vou need, or call sn’%‘%@t
1-800-520-9354. Choice

Philips ECG & PHILIPS

Circla (40) on Reply Card
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ECG’antenna rotator:
high torque plus
long service life!

High-torque ECG® U-:05 Rotator turns even
largest TV/FM antenina array. Manufactured and
tested exclusively to our specifications. Precision
cut, hardened steel drive train, rugged cast
aluminum housing and reinforced mast support
for long service life.

At 900 Philips ECG The y
distributor locations w
or call 1-800-5269334. Chonce

Philips ECG & PHILIPS
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Dalco Electronics

275 Pioneer Boulevard

Springboro, OH 45066-1180

Phone: 800-445-5342
Fax: 513-743-9251

Expanded Product Selection

Dalco recently incorporated repair and
replacement parts to complement our cur-
rent selection of computer components
and accessories. We now offer a 100-
page catalog with over 2000 items; five
pages of tools including soldering equip-
ment, three pages of testers, and six
pages of repair/replacement parts. The
repair and replacement parts section
offers a selection of monitor repair kits,
computer monitor flybacks, power supply
repair kits, fuses, resistors, capacitors,
ICs, transistors, and semiconductors.
Other offerings of interest are computer
maintenance books, static/power protec-
tion, cleaning supplies, cables (custom
too), connectors, switches, PC compo-
nents, and accessories.

To request a FREE catalog, call 800-
445-5342.

Superior Service

In  business since 1986, Dalco
Electronics is set apart from other com-
puter components distributors by our
superior service. We pride ourselves on
fast turn around time—all orders for in-
stock items are shipped within 24 hours
and orders received before 3pm (eastern
time) are shipped out the same day. UPS
ground service and overnight options are
available.

Knowledgeable sales and technical
support representatives are available
Monday through Friday 8:00 am to 6:30
pm and Saturday 9:00 am to 5:00 pm.

There is never a minimum order
requirement—a great feature when all you
need is a single part to complete a job.

To leave a message after hours, you
can send a fax to 513-743-9251 or con-
tact Dalco on-line through CompuServe

| (GO DA). For modem users, Dalco has a

NEW Bulletin Board Service that offers
technical support and sales, as well as
forums and software drivers.

New Products On The Horizon

Dalco Electronics continually adds new
and innovative products to our expanding
quarterly catalog. Periodically, special fly-
ers are inserted with orders offering cus-
tomers the opportunity to purchase mer-
chandise and product samples at heavily

discounted prices.

Always Within Easy Reach

|

| Customer satisfaction and customer
contact are high on Dalco’s list of priorities
and this is evident in the way we treat our
customers and what our customers have
to say about us. To maintain good cus-
tomer contact, Dalco has direct toll-free

l phone lines for each of our departments:

Sales

Dealer Sales
Technical Support
Customer Service

800-445-5342
800-228-9859
800-543-2526
800-449-8487

24-HOUR FAX 513-743-9251

Dalco welcomes Visa, MasterCard,
| Discover, American Express, Checks,
| COD orders. Creditterms are available for

qualified business accounts. u

Replacement Parts

Monitor Repair Kits

Computer
Monitor Flybacks

Power Supply Repair Kits

Computer
Maintenance Books

Static/Power Protection
Cleaning Supplies

and more!

call

Cables FREE TECHNICAL
Connectors ‘ ‘ ‘ SUPPORT
Switches

To order our

100 page catalog

800-445-5342

SUPER-TEMP
Repair Parts SIOLDERING STA'"ONI , X
. . Electronic temperature controlled station wit
Soldering Supplies highly insulated ceramic heating unit
Testers Features digital temperature display, lock-out

feature to prevent temperature adjustments,
300-850 degree temperature range

#49155

MONITOR REPAIR
KITS

$13.25 © $29.80

Reseller Pricing

G

275 Pioneer Blvd.
Springboro, OH 45066

$126.20

800-445-5342

Fox 513-743-9251

Available 800-228-9859

ELECTRONICS
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MAT Electronics

400 Pike Road

Huntingdon Valley, PA 19006

Phone: 800-628-1118
FAX: 800-628-1005

MAT Electronics has expanded into a full-
line parts distribution center, gearing its
inventory to the TV, VCR, computer monitor,
and stereo repair industries. The growth of
MAT Electronics has been due to the follow-
ing: quality products, competitive prices and
fast reliable shipping. The company’s prod-
ucts are used by manufacturers, engineers,
technicians, trade schools and hobbyists.

MAT Electronics stocks an extensive line
of flybacks (TV and monitor), Japa-nese
semiconductors, capacitors and MATV
accessories. In the past year, MAT
Electronics has started to distribute original
parts from Hitachi, NEC, Panasonic and
Sony at competitive pricing.

The company publishes an easy-to-read

80-page catalog filled with thousands of
inventoried items, which can be accessed
immediately on their state-of-the-art com-
puter system.

MAT Electronics is always current with
market trends in the repair industry-always
emphasizing what is new in electronic parts
and components-for VCRs, TVs, computer
monitors and stereos. MAT Electronics
sources its products from around the world
as well as domestically to give the best prod-
uct at a true savings.

MAT Electronics takes great pride in its
ability to accommodate the various needs of
all its valued customers. The company nor-
mally ships orders within 24-hours of receipt
of your order, but UPS red and blue label

| service is also available to ensure even
[ faster delivery service if necessary.

The company takes pride that ithas friend-
ly and knowledgeable telephone operators
waiting to take your phone call, and deal
courteously with any questions you may
have about any electronic part. And, if you
don't see it in the catalog, just ask for it.

MAT Electronics takes the risk out of
ordering from a catalog, offering a 90-day,
100% guarantee on all purchases.

Large volume discounts are available.
Orders from foreign countries are no prob-
lem. The company'’s toll-free lines are open
weekdays 8:30 am. to 7 p.m, and
Saturdays from 8:30 to 2:00 p.m., and a toll-
free FAX numberis available 24 hours a day.

VCR POPULAR POPULAR FLYBACK CAPACITORS
REPLACEMENT PARTS SEMICONDUCTORS REPLACEMENTS
VXP0521 Panasoni¢ Idier Orig.  $2.99ea (10 min) | BU208A $2.50ea (10 min) | 154-040A  Goldstar  $19.95e¢ | 4.7M/160V  Radial $.45¢a (10 min).
164113 RCA idler Original $2.99ea (10 min) | 2SD869 $2.50ea (10 min) | 154-074E  Goldstar ~ $19.95es 4.7M/250V  Radial $.55¢a (10 min)
NPLYO111GEZZ |Idler Original $8.95ea| 2501397 $1.99ea (10 min) | 2434391 Hitachi $24.95e¢ | 4.7M/350v  Radial $.65ea (10 min)
613-022-2534 Sanyo/Fisher Gear $.69ea (10 min) | 2501398 $1.99ea (10 min) | 2434651 Hitachi $24.95ez | 10M/160V  Radial $.55ea (10 min)
199347 RCA Replacement Belt Kit $.99ea | 25D 1426 $1.9%ea (10 min) | 3214003 Emerson  $24.50ee | 10M/250V  Radial $.65¢a (10 min)
VTK-1 Video Tool Kit {15 Pc) wicase  $39.95ea | 25D1427 $2.50ea (10 min) | 043220011  Emerson  $23.95ee [ 10M/350V  Radial $.75ea (10 min)
198522 Audio Bias Oscillator $2.25ea| 2SD1650 $1.99ea (10 min) | 79A307-1 AOC $24.95ea | 100M/50V  Radial $.50ea (10 min)
VSJS0018 Original Panasonic Solenoid  $5.95ea| 25D1651 $2.50ea (10 min) | 1-439-357-11 Sony §26.95es [ 100M/63V  Radial $.50ea (10 min)
VEMS0099 Panasonic Motor $8.95¢ea | 25D1879 $2.50ea (10 min} | FOO14 Sharp $19.95ez [ 100M/100V  Radial $1.00ea (10 min)
143-0-7504-01000 Fjsher Bell $.85ea (10.min) | JUOO17 $11.95ea | F0O015 Sharp $18.95ez [ 100M/160V  Radial $1.00e2 (10 min)
157061 HCA Belt $.85ea (10 min) | JUOOE9 $11.95ea | F0016 Sharp $19.95e& | 100M/200V  Snap-in $1.00ea (10 min)
157062 RCA Belt $.85ea (10 min) | SDA-3202-3 $6.50ea | F1588 Sharp $29.95ee | 100M/250V  Radial §1.25ea (10 min)
MSU811 Toshiba RF Mod $14.95¢ea | STK4273 $7.95ea (10 min) | TLF14401F Panasonic $29.95ez | 330M/200V  Snap in 10/for $5.00
MSU951 Toshiba RF Mod $14.95ea | STK0080 $14.95¢a | TLF14423F Panasonic $29.95e¢ | 470M/200V  Snapin $1.99ea (10 min)
VA3409 Emerson RF Mod $14.95ea | STK5481 $12.50ea | TLF14530  Panasonic $26.95ea | 680M/200V Snapin $2.99¢a (10 min)
VA3422 Emerson RF Mod $14.95ea | TAT777 $9.50ea (10 min) | TLF14515F Panasonic $26.95ez | 800M/200V  Snap in §1.99ea (10 min)
iRTUOOGGEZZ Sharp RF Mod $14.95¢ea | TDA4505A $8.95ea | TLF14561F Panasonic $26.95e¢ | 153671 RCA Replacement $5.95ea
RTU0035GEZZ Sharp RF:-Mod $14.95ea | TDA8305 $9.50ea (10 min) | TLF14801F  Panasonic ' $22.50e@ | 270172-1 NAP: Replacement $5.95¢a
) - UPD1705C12 $9.95ea | FCC1415AL Samsung $19.95ee
FCM2015AL Samsung $19.95ee
0 N
W | . @

400 PIKE ROAD

RTEECTRONICS

HUNTINGDON VALLEY, PA 19006-1610

® CALL TOLL FREE U.S. & CANADA

1-800-628-1118

TOLL FREE FAX 1-800-628-1008

CALL OR WRITE FOR YOUR
FREE CATALOG!!
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CitiTronix, Inc. / Panson Electronics

1641 Dielman Rd.
St. Louis, MO 63132

1-80 & New Maple Ave.

Pine Brook, NJ 07058

Phone: 800-846-2484 Fax: 800-397-8587

New on the horizon but old in the saddle is
the CitiTronix/Panson alliance serving North
America’s servicers and customers by distribut-
ing high quality exact replacement parts and
accessories for all major consumer electronic
manufacturers.

InJanuary, 1994 CitiTronix, Inc. and Panson
Electronics formed an alliance which operates
under the names of CitiTronix, Inc. and Panson
Electronics. This move was precipitated by the
fact that there is some ownership-in-common
between the companies and that the lines car-
ried by the “sister” companies complement
each other very nicely. All major manufactur-
ers and brands are thus represented.

Several outstanding benefits to customers
are:

More product lines—by combining resources
the alliance offers more lines than ever.

More Inventory—With multiple warehouse
facilitis the “in-stock” parts inventories are larg-
er than ever.

Faster Shipping—Multiple warehouse facili-
ties means that the customers orders can be
filled and shipped from the most efficient loca-
tion.

More Phone Lines—Greater access to the
alliance via phone, fax and computer will aid
the customer in obtaining information and plac-
ing orders.

CitiTronix/Panson maintains an experi-
enced staff dedicated to serving the customer
to provide correct parts for their servicing needs
in the quickest time practical. Replacement
parts research is provided. This research
includes helping the customer determine the
correct parts and recommending alternates
when parts are no longer available. A large col-
lection of manufacturer's literature is main-
tained for this purpose.

CitiTronix/Panson is an equal opportunity
employer with 70 full-time employees. The com-
pany maintains a semiautomatic telephone sys-
tem, FAX, and CitiLink/PARTS Link for com-
municating with the customer.

The headquarters for the alliance is located
in St. Louis, MO where Jeffrey A. Daniels, Sr.
serves as the president of both CitiTronix and
Panson.

Warehouses are located in New Jersey,
lllinois and Missouri.

Further expansion is planned when
CitiTronix/Panson becomes the exclusive JC
Penney repair parts distributor for North
America on August 1, 1994.

The remote customer access systems
(CitiLink/PARTS link) have been updated and
provide research capabilities and access to the
complete combined company inventories.

The TQM (Total Quality Management) Pro-
gram adopted by the alliance is intended to pro-
vide the customer with the best service possi-
ble and Jeff Daniels’ policy is to personally
ensure customer satisfaction.

Both CitiTronix, Inc. and Panson Electronics
are long-time parts distributors and have inter-
esting histories.

CitiTronix was founded on June 1, 1936 by
Mr. James A. Daniels, Sr. and was called City
Refrigeration Service Company. It initially
began as a service company servicing wash-
ers, dryers, ranges and refrigeration products.

On October 29, 1949, CitiTronix was incor-
porated as “City Refrigeration Company, Inc."
and at that time the company began distribut-
ing appliance parts wholesale to other dealers
and servicers in the area. The company was
then located at 4739 McPherson in St. Louis’
Central West End.

On November 29, 1971 the company moved
to its current location at 1641 Dielman Road in
West St. Louis County.

A dramatic change came to CitiTronix in
1977 when the first electronic lines, Sylvania
and Philco, were added to the existing appli-
ance lines. This was only the beginning, the fol-
lowing additions occurred shortly thereafter:

April 1981 Sony

July 1982 Magnavox

July 1984 Matsushita
(Panasonic,
Quasar, Technics)

October 1985 General Electric

September 1986 Sanyo & Fisher

October 1987 RCA

April 1990 RCA Premier Parts
Distributor

August 1992 Kenwood

On January 8, 1988, the name of City
Refrigeration Co., Inc. was changed to Citi-
Tronix, Inc.

CitiTronix, Inc. has received several presti-
gious awards including:

1985 Matsushita Regional Distributor of
the Year

1986 Innovation Achievement from the
Sony National Parts Center

1991 Sony Sales Incentive Award

1991-92 Matsushita Special Achievement

Award

In 1990, CitiLink, a computerized remote
customer access system was installed for the
convenience of customers. The use of this sys-
tem has steadily grown since its inception.

Panson Electronics was established in 1965
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as a supplier of electronic repair parts when its
affiliate corporation, S.L. Jack Electronics, was
authorized as the first Panasonic repair parts
distributor in the United States.

Responding to the ongoing changes and
needs of the consumer and repair industry,
Panson began expanding its services so that
today it distributes exact replacement parts for
such well-known electronic products as:

Sharp

Hitachi

JVC

Zenith

Thomson Consumer Electronics (RCA, GE,
ProScan)

Matsushita (Panasonic, Technics, Quasar)

Since Panson’s inception, the company has
been dedicated to providing an unparalleled
level of service to the electronics repair indus-
try through continuous innovations and im-
provement of:

Customer assistance

Parts Research

Warranty Pricing

Same Day Shipping on orders placed by
3:00 PM

Toll-Free ordering numbers

Fast and dependable deliveries

PARTS Link/On-line communications
systems

Panson Electronics has received several
prestigious awards including:

Matsushita Regional Distributor of the year
for:

1984 1985 1986 1987 1988

Sony Innovation Achievement for the years:

1986 1987 1988

Sony Sales Incentive:
1990

In August, 1993, Panson relocated from
Greenpoint, NY to the present Pine Brook, NJ
location in order to provide the fastest parts
delivery available. As a vital and growing busi-
ness, Panson will continue to focus on the
future and anticipate how to best serve and ful-
fill the needs of the customer today—and in the
years ahead.

The CitiTronix/Panson alliance will provide to
you a total service which is greater than the sum
of the services provided by the individual com-
panies. We are America's one call source for
brand name electronic parts and accessories.

| Call toll free for any reason 1-800-846-2484.



America's

One Call

Source For
Brand Name
Electronic Parts
And Accessories

Exclusive
Authorized
Repair Parts Distributor of

JCPenney

Effective August 1st, 1994 JC Penney has named €itiTronix & Panson Electronics
as their authorized repair parts distributor. Our expertise in parts distribution provides
parts support to all service technicians servicing consumer electronics products.
In addition to JC Penney we are the authorized distribulor of the following:

&

- Electronics

SONY SANYO quasar sHARP MaGNAOX JVC
RGA svivania Panasonic @HitacHi ZFISHER PHILCO

AUDIO « VIDEO

PHILIPS o /7y GENERAL @ ELECTRIC o o o0 PROSCAN

Technics

Not all manufacturers available at both locations

The Advantages:

« Extensive parts database and inventory « Toorder ca'l:
» Same day shipping of stocked products :
« An open line of credit available 800 "846 l"'2484'

« State-of-the-art distribution process . Or fax:

7 = 800-397-8587

CitiTronix + 1641 DieimanRd. « St Louis, MO 63132-1597 + Office: 314-427-3420 « Fex 314-427-336C
Panson -« |-80 & New MapleAve. *+ P.O. Box 2003 ¢+ Pine Brook. NJ07058 + Local Ordwr Line: 201-244-2400 « Office: 201-244-2440 « Fax: 800-332-3922
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Neptune Electronics

PO Box 245495
Brooklyn, NY 11224
Phone: 1-800-242-5556
Fax: 1-800-239-6349

Neptune Electronics is a whole- | belts, and idler tires to suit every
sale supplier of replacement parts | servicer’s requirement.

tothe TV, video, and audio service
trade. We stock a wide variety of
original IC’s and transistors, and
other semiconductors, together
with flybacks, resistors, capaci-
tors, fuses, belts, idler tires and
assemblies, MATV/CATV hard-
ware and components, and other
replacement parts.

We supply belt kits for virtually
every VCR, along with a complete

line of replacement video heads |

and camcorder batteries. We also
have a line of kits or dealer-assort-
ments of capacitors, resistors,
fuses, diodes, square belts, flat

All calis to Neptune Electronics
are toll-free — both phone calls
and fax. Out phone hours are 8am
to 6pm Eastern Time, Monday
through Friday. Ourfaxline is open
24-hours a day, 7 days a week.

For your convenience we accept
Visa and MasterCard, ship C.0.C.,
have open accounts, and accept
prepayment, if you should so
desire.

Most orders are shipped the
same day. There is never a han-
dlingcharge at Neptune Elec-tron-
ics. You pay only actual shipping
charges. There is no shipping

charge on back-ordered items.
We ship via UPS—either Brown
Label (ground), Orange Label (3
day), Blue Label (2nd day air), or
Red Label (next day air). For those
who desire, we also ship USPS
Priority Mail (2 day) and USPS
Express Mail (next day). We also
ship via Airborne-select (econom-
ical next afternoon delivery).
Neptune Electronics provides
FREE SHIPPING on Visa or
Mastercard orders over $75.00.
There is FREE SHIPPING on
C.O.D. and Open Account orders

| over $200.00, also there is FREE

C.O.D. orders over $100.00. For
those who choose to prepay,
SHIPPING is FREE on orders
over $50.00—orders of less than
$50.00 pay a nominal $2.00 ship-
ping charge.

When you call Neptune Elec-
tronics you will receive prompt,
courteous, professional attention,
high quality products, and low, low
prices. O

NEPTUN
E
P
T
U
N
E

E
L
E
C
T
R
LECTRO
\
I

C
S

NICS

Original IC’s
Original Transistors

Replacement Flybacks

Camcorder Batteries
Capacitors

Belts

ldler Tires

Fuses
Video Heads
MANT Hardware
Diodes
Resistors

VCR Belt Kits
ldler Assemblies

Toll Free: 1-800-242-5556
Fax: 1-800-239-6349

High Quality — Low Prices — Call For Catalog

NEPTUNE ELECTRONICS

P.O. Box 245495
Brooklyn, New York 11224
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Tritronics Inc.

1306 Continental Drive
Abingdon, MD 21009-2334

* % * REPLACEMENT PARTS SHOWCASE % % %

Phone: 1-800-638-3328, Fax: 1-800-888-3293 (Maryland)
Phone: 1-800-365-8030, Fax: 1-800-999-3293 (Florida)

Tritronics, Inc. is a family owned and
operated parts distributor that is commit-
ted to serving the independent service
industry. Our “specialty” has been sup-
plying exactreplacement partstothe elec-
tronic service industry. In the past year,
we have branched out, and now offer sev-
eral quality lines of general replacement
parts through a catalog and monthly spe-
cial fliers.

Tritronics’ goal is to provide timely and
efficient service for our customers. To
achieve this, we provide the following ser-
vices:

1. Orders received by 3:00 pm Eastern
Time are shipped that day.

2. Stock over 45,000 line items, over
3,000,000 parts.

3. Initia! shipments are 85% filled.

4. Price and availability is provided on
toll-free numbers for common parts by
description and by part number. In
Maryland call 1-800-638-3328 or by fax 1-
800-888-3293 and in Florida call 1-800-
365-8030 or fax 1-800-999-3293.

5. Tritronics, Inc. is a Premier Distributor
for RCA, GE, and Proscan, offering
prompt shipments and “DDS" to help
improve your “QOS!”

6. Dragnet, an on-line ordering system,
allows easy access to information on over
1.5 million parts, prices, inventory, sub-
stitutions and common parts by model and
description.

To encourage their customers to use
Dragnet, Tritronics is offering the software

and telephone support at no charge.
Dragnet will create a purchase order,
autcmatically transmit it over a toll-free
telephone line and provide a printed copy
of the order for your records. The on-line
search function for price and availability is
simple and fast to use. The user-friendly
system allows a quote to be convertedinto
a sales order so there is no need to enter
the information twice.

Setting their goals high has paid off for
Tritronics' customers as well: two of the
three Sharp Servicers who won vans in
1992 and two of three Sharp Servicers
who won trips to Japan in 1993, purchased
their parts from Tritronics. The CEO,
Roger Williams, won NESDA's regional
Friend of Service Award in 1991, and the
company also garnered several perfor-
mance awards from Matsushita Service
Company and Sharp Electronics Corp.

Tritronics' has a full staff in both our parts
research and sales departments who are
kncwledgeable, efficient and have been
with the company for several years. The
use of advanced telephone and computer
equipment insures the quick handling of
your order with personal service.

Our customers say that we are: LARGE
ENOUGH TO SERVE YOU, SMALL
ENOUGH TO KNOW YOU!

has parts,
accessories
and service
literature for
the following

‘Critronics

INCORPORATED

e 3

amwa DENON Panasonic.
manufacturers: gK. , )
eties PROSCAN  Qubmicn. SANYO

Ouasar. Technics NFN cenvera @ eecrnic

ESCOTT MAGNAVOX @A) matsushita ZFISHER
SYLVANIA PHILIPS PHILCO CASIO

Tritronics is a Premier Distributor for '.\ THOMSON

1-800-638-3328 __
1-800-888-FAXD ‘(Titronics

INCORPORATED

Fmerson.

e 3
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Premium Parts+

PO Box 28

Whitewater, Wisconsin 53190
Phone: 800-558-9572 Fax: 800-887-2727

PREMIUM PARTS+ Electronics Companyis
a leading distributor of electronic replacement
parts, supplies and information. PREMIUM
PARTS+ offers a free catalog, listing over
10,000 popular items, available at economical
prices and volume discounts.

The products featured in the 1994 PREMI-
UM PARTS+ catalog include: antennas and
accessories; audio, cable and camcorder
accessories; belts, capacitors, chemicals;
compact disk and computer accessories; flash-
lights; fuses; a wide selection of repair kits;
lamps; microwave accessories; motors; resis-
tors; needles; phonograph accessories; refer-
ence materials; resistors; rollers and wheels;
needles; semiconductors, soldering acces-
sories, speakers; tapes; telephone and televi-
sion accessories; test equipment; tools; VCR
parts and accessories; and video accessories.

At PREMIUM PARTS+ we're always looking
for new aids for the technician. As a result, the
VPR Meter is something we liked and trust you
will too. The VPR Meter is a device for mea-
suring the video pinch rollers (see the ad below
for details).

The PREMIUM PARTS+ catalog is also the
source for the complete and unique PRB LINE

REPLACEMENT BELT SYSTEM. It contains
all the information you need to order the righi
replacement belt for most electronic equip-
ment. In addition to the PRB replacement belts
and parts, PREMIUM PARTS+ also can pro-
vide you with valuable PRB resource materi-

als, including the 1994 edition of the PRB COM- |

PREHENSIVE BELT AND VCR PARTS
CROSS GUIDE and InnerWorks™ VCR
Mechanical Replacement booklets.

The PRB CROSS GUIDE is available both
as a manual and the exciting, new and auto-
mated PC version*. Both versions of the
CROSS GUIDE have been updated to feature
the latest comprehensive information on
replacement parts and/or belts for: VCRs; cam-
corders; answering machines; CDs; cassettes;
and car stereos.

InnerWorks . . . VCR MECHANICAL RE-
PLACEMENT BOOKLETS provide mechani-
calinformation for a wide variety of VCR makes
and models. Each booklet includes detailed
easy-to-follow mechanical drawings, and com-
plete listings of all mechanical parts and
assemblies for each model included.

Our successful PREMIUM DELIVERY ser- |

vice guarantees that PREMIUM PARTS+ will

get your parts delivered to your door within 48
hours via UPS 2nd Day Air Service anywhere
in the 48 states for just a $6.00 charge, regard-
less of its weight.”* For many customers this is
faster than UPS Ground Service. Of course,
since UPS does not make regular deliveries on
weekends, Thursday orders will be delivered
on Monday, and Friday orders will be delivered
on Tuesday of the following week. Or we'll send
your order via UPS Overnight Air with a guar-
anteed noon delivery anywhere in the 48 states
for just a $15.25 charge, regardless of its
weight. For PREMIUM DELIVERY service just
place your order before 3:00pm Central Time
on any week day, and specify if you want 2nd
Day Air or Overnight Air delivery.

Youhavea 100% guarantee on any item pur-
chased from PREMIUM PARTS+. If you are not
completely satisfied just return the product, in
saleable condition, for an account credit.
(NOTE: Unless defective, reference materials
and video tapes are non-refundable.)

PREMIUM PARTS+ wants to be your one
source for high quality electronic replacement
products. Call us today toll free at 800-558-
9572 or Fax at 800-887-2727 for your FREE
copy of our exciting new 1994-'95 catalog.

(* The PC CROSS GUIDE is available on 31/2 inch and 5
1/4 inch High Density disks. It runs in MS-DOS on any IBM PC
or compatible with 640K of RAM, a hard drive, and a 5 1/4 inch
or 3 1/2 inch floppy drive. The PRB database occupies only 1
Mbyte of hard disk space installed. Netwok compatible.)

**NOTE: Plus the regular handling charge. Based on UPS

#1 rate. Subject to change if UPS raises rate. Excluded
from this offer are: Shipments to Alaska and Hawaii; chemi-
cals; Eveready and Camcorder batteries; literature including
Tech Library; reference books; and all back orders.

REMIUM
PARTS¥+—

=FELECTRONICS COMPANY "=

has the quality electronic replacement parts

you need and want at competitive prices. Add in

the service, 100% guarantee and technical support

.and you have an unbeatable deal.

ou need electronic parts and/or accessories just
caII PREMIUM PARTS+.

Next time

PREMIUM PARTS+ offers . . .

*Over 10,000 Quality Electronic Parts

& ‘Accessories
e Expanded Product Lines

e PC Cross Guide*

* Economical Prices & Volume Discounts

* 100% Guarantee
* Premium Delivery*

* The Complete PRB LINE of products including:

¢ InnerWorks Booklets*

and
PRB LINE’s EXCLUSIVE NEW VIDEO PINCH ROLLER METER
The VIDEO PINCH ROLLER METER lets you easily measure
your pinch roller's outside diameter, height and inside diameter
of the bearing. The VPR Meter will save you time and make

your job easier.

Part #VPRM1 Just 5695 each (plus shipping & handling)

*See feature above for details
For a FREE copy of our new catalog and/or to order the

Lo mama i e T 6 e 4 g TN

& v o st ety Ty o e 8 B & g
——

mnnn |

Video Pinch Roller Meter

I
MasterCard VISA
Oms——q

P. O. Box 28, Whitewater, Wisconsin 53180

VPR Meter call toll free

e b s o e 0

__7

1-800-558-9572
or for 24 hour ordering . .
First In Quality, Service & Delivery!

REMIUM
PARTS+

ELECTRONICS COMPANY “=

. FAX: 1-800-887-2727
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Curtis Mathes Parts & Service

1106 Commercial Drive
Athens, TX 75751

Parts Hotline: 1-800-657-1979
Technical Support Hotline: 1-800-949-4999

A History of Excellence

Since our inception in 1899, Curtis Mathes
has set a standard of excellence for others to
follow. Excellence not only in product, but also
in service both before and after the sale. From
its industry-shaking complete line of fully solid-
state televisions in 1972, to our current line of
complete home theater components, Curtis
Mathes continues to represent the benchmark
by which others are measured. With our exclu-
sive Four-Year Parts and Labor Limited
Warranty which is included with every Curtis
Mathes electronics product, the company
punctuates its commitment to customers in a
way that no other manufacturer has dared to
match.

A Network Dealers and Servicers
The very backbone of the Curtis Mathes sys-
tem is its network of Authorized Dealers and
Service Centers. Many have devoted a lifetime
to serving their neighbors under the Curtis

Mathes banner. “When you cheose Curtis
Mathes, you'll never miss an evening of enter-
tainment,” is @ motto used widely throughout
the country i0 express our dealers and ser-
vicers' commitment to providing knowledge-
able, personal customer service. Thanks to this
network, millions of American families have
grown up in front of a Curtis Mathes television.

Total Support

Curtis Mathes recognizes that its dealers
and servicers represent the front line to the ulti-
mate consumer. As such, the company is ded-
icated to resoonding to the needs of our deal-
er/servicer network as well as anticipating the
materials, training and other support they may
need. Regional training seminars are conduct-
ed by veteran Curtis Mathes managers who
understand business at the retail level. Should
a servicer or dealer have a question atany time,
toll-free hotlines for parts ordering and techni-
cal assistance make answers just a calt away.

National promotions, point-of-purchase mate-
rials, vehicle and store graphics are among
some of the other resources Curtis Mathes pro-
vides to help our network members build their
businesses.

Exclusive Parts Supplier

Only Curtis Mathes Parts & Services has the
OEM parts you need to service Curtis Mathes
product. The Curtis Mathes Order Hotline
makes parts ordering fast, easy and toll-free.
Sales assistants are on hand from 8am to Spm
CST at 1-800-657-1979 to help you. Or you
may tax your parts request at any time to 1-
800-938-2808. Just be sure to include a phone
numker where you may be reached if their are
any questions. Servicers may apply for open
accounts and request information about
becoming an Authorized Service Center.

Building Your Business

As an Authorized Service Center, you
become part of the Curtis Mathes family which
includes millions of loyal customers who trust
the Curtis Mathes name. You also participate
in such business building programs as yellow-
page co-op advertising and a national Service
Center Referral toll-free line that leads cus-
tomers right to your door.

Join The Best In America
For more information about becoming a part
of the Curtis Mathes family, call 1-800-949-
4999,

PROFIT WITH THE LEADER!
Curtis

[lmMathes

Exclusive supplier of hard to find Curtis Mathes parts

Technical assistance available toll free

Full service repair center

Dealers and Authorized Servicers wanted

Parts Order Hotline

Since 1899,

“Darn Well Worth It!”

Warranty Center

Circle (23) on Reply Card

Tech. Assistance Hotline 1-800-949-4999

Dealer Recruitment
Servicer Recruitment

1-800-657-1979

1-800-949-4999
1-800-938-2292
1-800-949-4999
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RNJ Electronics, Inc.
805 Albany, Ave., PO Box 528

Lindenhurst, NY 11757
Phone: 800-645-5833
Fax: 800-RNJ-FAXI

RNJ Electronics, Inc. is now
entering its 14th year as a full-line
discount distributor, servicing the
TV, VCR, computer, stereo, and
microwave repair industries. In
addition, RNJ Eiectronics is a lead-
ing supplier of background sound
products including PA amplifiers,
microphones, speakers, wire, etc.
The company has also become a
leading distributor in an industry
experiencing tremendous growth:
The security industry, stocking
products such as cameras, moni-

tors, sequential switchers, quad
splitters, lenses, etc.

The company publishes a bi-
annual, 128-page catalog contain-
ing thousands of items all at dis-
counted prices. Product categories
in our catalog include test equip-
ment by B&K Precision, EMCO,
Vector, American Reliance, Global
Specialties, Fluke, Wavetek, and

also stocks a full line of audio video
and antenna accessories, univer-
| sal remotes, TV and VCR wall

AVCOM. In addition, the company |

mounts, mobile carts, service
chemicals, an extensive line of
VCR parts, camcorder acces-
sories, TV and monitor flybacks,
Japanese semiconductors, micro-
wave oven parts, educational kits,
tools and soldering equipment and
computer accessories.

RNJ Electronics prides itself on
its ability to stay current with the
ever changing needs of its cus-
tomers. Customer service is a top
priority for the company. All orders
are processed in a timely manner
with shipping via UPS. The com-
pany has added additional phone
lines as well as an 800 fax line.

The company offers volume dis-
counts for large orders. It also
ships all over the world. RNJ
Electronics, Inc. can meet all of
your needs. Call toll free and see.

TEST EQUIPMENT
AUDIO/VIDEO ACCESSORIES
VCR PARTS & ACCESSORIES
CAMCORDER BATTERIES &
ACCESSORIES

CABLE TV CONVERTERS
VIDEO HEADS

TV & VCR MOUNTS

MOBILE SERVICE TABLES
TV PARTS & ACCESSORIES

SERVICE CHEMICALS
EDUCATIONAL KITS

OR:
e” 5

CALL OR WRITE
FOR FREE
CATALOG

TOOLS & SOLDERING EQUIPMENT

SECURITY EQUIPMENT

PA EQUIPMENT
INTERCOM SYSTEMS
SPEAKERS

AN PRODUCTS
COMPUTER ACCESSORIES
FLYBACKS

OUR
14th
YEAR
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ELECTRONICS, INC.

516-226-2700 + 800-645-5833
FAX-1-800-RNJ-FAX1

805 ALBANY AVENUE « PO BOX 528
LINDENHURST, NEW YORK 11757-0528

RNJ

ELECTRONICS, INC.
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Print Products International

8931 Brookville Rd.
Silver Spring, MD 20910
Phone: 800-638-2020
FAX: 800-545-0058

Print Products International is
a premier distributor of Pace
Replacement Parts, test equip-
ment, tools and supplies for
electronic maintenance and
service. Print carries such lines
as Pace desoldering, soldering
and surface mount systems,
Leader, Hitachi, B&K, Ken-
wood, Simpson, Beckman,
Triplett, Global Specialties, and
Hameg test equipment, as well
as brand name tools for field
service and depot repair.

Print lives up to its logo “we

make ordering simple.” With
our friendly staff, toll free phone
and fax, huge inventory, and
quick processing of orders, it is
no wonder that Print has be-
come the “source” for Pace Re-
placement Parts and electron-
ic test equipment.

Due to our huge buying pow-
er, Printis able to claim that we
are the most competitively
priced equipment distributor in
the country. Print buys in large
guantities, and passes these
savings on to our customers.

As our sales staff says, “If you
didn’t buy it at Print, you've paid
too much!” Because of this buy-
ing power, Print sub-distributes
equipment to other distributors.

Print accepts VISA, Master-
card, American Express, and
COD orders. Open accounts
are available to rated firms.
Prirt will ship your order UPS
Greund, UPS Blue, UPS Red,
Feceral Express, or whichever
carrier you request. A 10day trial
is available on all equipment.

Remember, when you need
Pace Replacement Parts and
test equipment—think Print!

A toll-free phone: 800-638-
2020, andtoll-free fax: 800-545-
008, are available for your
convenience. Please contact
Print for our free catalog. |

GoldStar Precision

20 MHz Dual Trace Oscilloscope

with 1 MHz Function Generator built in

Features:

6" CRT with 1.9Kv
5mV/div to 5v/div.

Max sweep 20nS/div.

Built in Function Generator
0.1Hz to 1MHz (7 ranges)
Sine, Triangle, Square and TTL
TV sync

X-Y Operation

includes 2 probes

Two Year Warranty

Model 0S-9020G

REG. $559.00
SALE $499.95

CALL FOR FREE CATALOG TODAY!!!

PRINT;

Products International

8931 Brookville Rd, Silver Spring, MD 20910
800-638-2020 * 301-587-7824 * FAX 800-545-0058

0S-9020G
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EMT Parts, Inc.

2031 E. Via Burton St. Unit J

Anaheim, CA 92806
Phone: 800-448-7892
714-758-8769/8602
Fax: 714-758-8768

EMT has serviced the TV and VCR
replacement parts industry since
1986. We search for the best qualified
product sources worldwide and pro-
vide them to you. We only stock the
best quality parts that we have faith
in. Nothing else.

EMT supplies most brands of VCR
heads, idler assemblies, belts, pinch
rollers, idler tires and flybacks for TVs
and monitors. Those products can be
found in our 72-page, easy-to-read
catalog just one phone call away. All
parts are referenced by model number
and manufacturer’s number. Also they

can be crossed by suppliers number.

The EMT sales department has
been trained to answer your call
promptly and efficiently. They are
available Monday through Friday
8:30am to 5:30pm Pacific Time.
Orders received before 3pm are usu-
ally shipped the same day. After that,
they are shipped the following day. Or,
you may place your order by fax. No
waiting on the phone. No confusion.
And no digital sound asking you stu-
pid questions.

Our minimum order is $40. All
orders are shipped by UPS ground

service unless otherwise requested.
Express delivery is also available on

| request. We recommend UPS nexi
{ day air or UPS 2nd day air. To serve

our customers better, EMT has a
three-month, money- back guaranty
for any of our products. But no war-
ranty will apply if our products are in

| any way altered or modified after use

by a customer.

EMT always keeps our customers
informed with market trends, new
products, new designs or highlight
promotions by regularly mailed sales

| flyers. Our goal is to be your ware-

house for the above mentioned parts.
To achieve that goal, EMT developed
a state-of-the-art computerized in-
ventory and customer reference sys-
tem. All you have to do is dial this toll-
free number, 1-800-448-7892, and
you will find out how easy itis to locate
certain replacement parts.

So, call now to experience our
effective service and ask for our free
catalog. |

E.M.T. PARTS INC.

2031 E. Via Burton St., Unit J
Anaheim, California 92806
Tel: (714) 758-8769 + 758-8602
Fax: (714) 758-8768
Toll Free No: 1-800-448-7892
(Pacific Time)

HERE 1s WHAT WE HAVE...

Video Pinch Roller

Toolkits

Video Idler Assemblies

Square Belt

Beltkit

Flat Belt

Television Flybacks

Rubber Tires

Monitor & Terminal Flybacks

Video Head
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Products

Al

Pocket DMM with bargraph

B&K Precision has introduced their
tirst pocket DMM. Model 2700 measures
ac and dc volts and resistance. The unit
features data hold. range hold, audible
continuity test, diode test, bargraph and
3200 count LCD display.

Data hold freezes the display to hold a
reading. Range hold allows users to
defeat autoranging and select one spe-
cific voltage or resistance range for mak-
ing all their measurements.

The meter measures up to 450Vdc in
5 ranges. DCV accuracy is 1.3% (0.7%
on the 3V range). It measures acV 1o
450V in 4 ranges. and resistance to
30MQ in 6 ranges. Diode and audible
continuity tests are included, and the
meter is backed by a one-year warranty.
[t comes complete with test leads. which
store conveniently in its shirt pocket car-
rying case. An instruction manual and
two 1.5V button-type batteries are both
inctuded with tie DMM.
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PC diagnostic software

Ulrra-X introduces QuickTech-PRO,
PC diagnostic and troubleshooting soft-
ware for technicians, MIS protessionals,
and end users. This program comes on
one 3!/, inch disk and can be used on any
PC/XT. AT, 286. 386, 586 or Pentium
system. The program’s small size elimi-
nates the need for hard disk instaltation
to execute tests.

This diagnostic program is simple to
run and use according to the manufac-

turer. The Main Menu provides quick
accesstoall test groups. Once atest group
is selected. a sub-menu is displayed
which alows a particular test to be select-
ed and run. The software also comes with
on-line help that can be accessed from
almost anywhere within the program.

The product allows the user to test all
memory, and floppy and hard drives, and
in addition includes an IDE drive low-
level format funcrion.

Users can perform system burn-in, test
serial and parallel ports to pin-level. and
do tull functionality testing of Interrupts,
DMAs, keyboards and mouse opera-
tions. The program also performs CPU
speed. system, video and hard drive
benchmark testing.
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HV AC/R DMM

Waverek Corporation introduces a
DMM with features that are specitically
designed for the HV AC/R industry. It
has the ability to measure temperature,
capacitance, and frequency.

Called the DM2&XT. the new meter is
one of four high-performing handheld
DMMs that the manufacturer ofters in
the XT Series. This family of DMMs
comes standard with features such as acV
10 750V, dcV to 1000V, fused ac current
1o 10A, fused dc current to 10A, resis-
tance to 2000M€2, diode test, continuity
beeper, large LCD, and a pair of satety
test leads. Each meter in the series is fully
fused in both current jacks to protect the
user and meter from unsafe current and
has safety features such as an incorrect-
input warning beeper that alerts the user
when the test lead is in the current jack
while the meter is switched to make a
voltage measurement.

In addition to these standard features,
this DMM measures and displays tem-
perature in either Fahrenheit or
Centigrade up to 2000F (1300C). The
meter can be used to measure superheat.
to monitor the ambient temperature of a
computer room, or 1o check temperature
rise on a heat sink. The unit can also mea-
sure capacitance from a few pF to
2000uF. This wide capacitance range lets
the HV AC/R professional check the

accuracy of run and start capacitors that
are suspect, determine the value of capac-
itors that are illegibly marked, or verity
that a capacitor fits within a circuit’s tol-
erance requirements. The unit also mea-
sures signal or line frequency upto 2kHz.
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Non-contact hot air tool

The Malcom Company introduces a
compact 460W hot air tool for the non-
contact removal and replacement of sur-
tace mount and thru-hole components.

The Leister Hotjet S’ hot air tool can
rapidly desolder and solder sensitive sur-
face mount devices without contact or

touching and damaging surrounding
parts. Featuring electronic temperature
and air controls which can maintain the
desired heat, regardless of air flow. tem-
perature can be infinitely adjusted from
70F 10 1. 100F (+5F) and the airtlow trom
0.35 CFM 10 2 CFM.

For precisely directing heat and air to
atargeted device. the product is available
with more than 100 stainless steel noz-
zles which push-fit onto the tapered
sleeve. Constructed from thermoset plas-
tic and double insulated. it has a built-in
ESD lead connector, requires |10Vac,
and heats up in 1.5 minutes.
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——Computer Corner

Overwritable optical disk

By The ES&T Staff

Toshiba Corporation announces that it
has developed the world’s first high ca-
pacity 3.5-inch overwritable optical disk
drive. Data can be simply written to the
phase-change optical disk that the system
uses, and can also be rewritten by over-
writing, and partially or totally deleted.
The new drive is an improvement over
conventional rewritable magneto-optical
disk systems, where data can’tbe changed
without erasing the whole section to
which amended data are to be rewritten.

Development of the prototype drive
system gives a new impetus to the real-
ization of storage systems for sophisti-
cated next-generation multimedia sys-
tems built around personal computers.
The disk can store and retrieve large vol-
umes of data at high speed, and is the first

storage system for personal computers
with the capability to record up to 20 min-
utes of moving pictures in the MPEG2
formaton asingle disk. Such recorded im-
ages have a resolution superior to that of
NTSC television broadcast signals, and
can be played back in real time.

The promise oftered by optical disks
has long made them a favorite medium
for future data storage systems: they ofter
a better combination of simple structure,
cost, highdensity and high speed read and
write rates than other candidates. How-
ever, developing a disk drive system that
allows data to be changed and overwrit-
ten once recorded, as it is by convention-
al floppy and hard disk drives, has proved
to be elusive.

Efforts so far have produced disks

which can be written to once and then read
many times, such as the CD-ROM. and
the rewritable magneto-optical disk. The
latter device uses a magnetic field to write
data and a laser beam for reading, but,
once written, data cannot be rewritten
without first erasing the whole section
where data is to be rewritten. In addition,
the magneto-optical disk is also relative-
ly slow, and its storage density does not
approach the level required for a multi-
media-use optical system that can handle
moving pictures,

In this prototype system, a double-
sided phase-change optical disk is formed
by bonding two disks back-to-buck. With
a combined capacity of 606Mbytes, the
double-sided disk offers storage levels
similar to that of the largest capacity CD-

SPINDLE MOTOR

PHASE CHANGE OPTICAL DISK

OBJECTIVE LENS

BEAM SPOT
D=1.03,M

RED LASER DIODE
Y =690nM

A\

NON-MOVING
OPTICS

MOVING OPTICS

Figure 1. Data written to this optical disk can be changed by simply overwriting it, in contrast to existing rewritable optical disks, which require
erasing of the entire section to which amended data are to be rewritten. The technology on which the disk is based is called “phase change.” In this
system, reading and writing data are done by converting the recording layer of the disk from an amorphous to a crystalline state, and vice versa.
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ROMs available, and almost five times
that of 3.5-inch magneto-optical disks.

Major breakthrough

A major breakthroughis the rate of data
reading, writing and transfer. At9.2Mbps
this is more than twice that called for by
the 4Mbps MPEG2 standard for com-
pressed moving pictures that is steadily
establishing itself as the de facto standard
for moving image compression in ad-
vanced information systems. At a time
when attention is increasingly focused on
the promise of multimedia and the abili-
ty 10 manipulate moving images on PCs,
the new drive and its 3.5 inch disk, only
the size of a standard tloppy disk. leads
the way to the flexible and powertful data
storage and retrieval capabilities required
to make coming generations of multime-
dia PCs a reality. Toshiba is also devel-
oping the other enabling technologies for
future systems, including a pioneering
one-chip decoder for MPEG?2 signals that
allows computers to fully utilize the 20
minutes of moving pictures that the drive
can save 10 a single disk.

Technical challenges
Toshiba overcame a series of technical
challenges in the development of the pro-
totype of this system:

» Warping in disks is a potential source
of misread. A major cause is in the disk
itsetf, which is susceptible to changes in
temperature and humidity. Adoption of
the back-to-back double disk brings to-
gether disks with the same characteristics
but joined in opposition, warping in one
direction in one disk is cancelled by the
otherdisk’s tendency 1o warp in much the
Same way.

* Problems occur with high density: the
density of recording tracks and bits per
track, and the thickness of the disk sub-
strate. High storage capacily requires a
high track/bit count, but increased densi-
ty brings the danger of inaccuracies that
can degrade data read and write. The
thickness ol the substrate determines the
distance ot the laser output source to the
focal point on the disk, and a shorter dis-
tance is better.

The new disk has a substrate only
0.6mm thick. halt that of conventional
3.5-inch magneto-optical disks on the

market. This allows use of a laser beam
with a short wave length of only 690
nanometers, and an objective lens with a
relatively wide numerical aperture of 0.6,
providing a more accurate beam. With a
laser beam diameter only 1/1.36 that of
magneto-optical drives, accuracy of ils
reading and writing is greatly improved,
making possible a track/bit density 2.4
times that of magneto-optical disks.

« Another problem occurs with noise
interference in the signals, which largely
results from laser beam reflections from
the disk entering the semiconductor taser
diode and changing the laser output pow-
er. To prevent this, it is necessary to close-
ly monitor and control input current to the
laser diode. A dedicated light sensor de-
tects the beam reflected back to the laser
diode, and the data it provides is used to
control the laser beam’s output power.
This achieves a low signal-to-noise ratio.

Standardization

Standardization of phase-change opti-
cal disks 1s under way in Japan and else-
where. The American National Standards
Institute 1s considering a standard for
5.25-inch disks with a storage capacity of
2GB. 150 has a working group which is
looking at magneto-optical disks and
phase-change optical disks. Toshiba will
propose a version of its phase-change disk
with an increased capacity. and will fur-
ther promote R&D in this area and culn-
vate the necessary technologies 1o pro-
duce disks to tuture standards.

What is phase-change optical disk

In a phase-change optical disk drive,
reading and writing data are done by con-
verting the recording tayer of the disk
from an amorphous to a crystalline state
and vice versa, using the heat trom a laser

| diode. Reading the data from the disk is

done by using the laser in reduced power
mode. Overwriting uses the beam at a
higher power level to crystallize the spot
where data is recorded, thereby erasing it.
Atits highest power levet, the beam trans-
forms the crystalline material to an amor-
phous state. allowing new data to be writ-
ten. In this way. a phase-change disk can
cuarry oul selective writing, rewriting and
erasing consecutively, a major advantage
over magneto-optical disk systems. which
must first erase the whole section 1o
which amended data are to be rewrttten.

ELE RONIC
COMPONENTS

Whether you order 1 part or
all 45,296...MOUSER stocks
and...ships same day!!

CALL...(800) 992-9943

for your
FREE
CATALOG

2401 Hwy 287 N.
Mansfield, TX 76063

MOUSER

ELECTRONICS

Sales & Stocking Locations Nationwide
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ADMIT ONE

I Your Ticket To I

SUCCESS! |

Over 28,000 technicians have gained admit-
l tance worldwide as certified professionals. I
| Let your ticket start opening doors for you. I

ISCET offers Journeyman certification in
Consumer Electronics, Industrial, Medical,
Communications, Radar, Computer and l
Video. For more information, contact the
Internztional Society of Certified Electro-
l nics Technicians, 2708 West Berry Street.
I Fort Worth, TX 76109; (817) 921-9101.|

closed is $10 (inc. postage).

|Name__ o o _I
| Address o —
Jovy SS——
| State Zip — |
| __Send material about ISCET and I
l becoming certified. I
_____Send one “Study Guide for the
I Associate Level CET Test.”” En- I
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What do you know about electronics?

More on servo systems

By Sam Wilson

This is a continuation of the series on
servomechanisms. For years, technicians
were able to ignore the many problems of
electromechanical components.

The attitude was “If it moves it aint
ours.” Today the supertechs are up to their
middles in mechanical and electrome-
chanical stutf. A good example is the ser-
vo systems in VCRs and compact disks.

You don’t need to write and remind me
of the record changer nightmares in your
experience. | have been working (now
and then) to find a way to represent cams,
levers, motor shafts. gears, ete. with sche-
matic symbols. That would allow a tech-
nician to pick up the schematic and fol-
low those mechanical systems. It would
work the same way that schematics of
electronic systems tell a technician what
is going on in an electronic system.

I now donate that idea to vou. It is vour
million dollar idea for this month.

A closed-loop motor control

A reader wrote some time ago and crit-
icized my closed-loop motor control.
(See Figure 1))

You will remember that a servo system
is any negative feedback system. This is
an example. A transducer senses the mo-
tor speed. The sense signal is amplified
and compared with a reference signal.
The output of the comparator is used to
control a power amplifier that determines
the speed of the motor.

If the sense signal and the reference sig-
nal are identical, there is no correction

signal used to control the motor speed. If

the speed is too high, the sense circuit pro-
vides a signal to the control circuitry to
reduce the motor speed to the correct
value. If the speed is oo low, the closed
loop provides a signal that increases the
motor speed.

The automatic speed control in Figure
I is an analog system because control is
continuous. In other words. a continuous
change in the input provides a continuous
change in the output.

Wilson is the ¢lectronics theory consultant for ES&T.

INPUT
POWER
MECHANICAL
MOTOR ?/ CONNECTION
S CONTROL
Circuir TRANSDUCER
COMPARATOR
REFERENCE
Figure 1.

As mentioned before, one place to start
troubleshooting this sytem (after check-
ing the power supply) is to open the loop
at the transducer. That way vou can man-
ually control the motor speed by using a
variable dc voltage. Then, you can check
the response of cach circuit to changes in
the simulated transducer voltage.

The system shown in Figure | is not a
universal all-inclusive motor speed con-
trol unit. One possible variation is in the
amplifier. If a tachometer generator is
used, the system may not have an ampli-
tier. A tachometer generator is just what
it sounds like. It is an electromechanical
generator that is turned by the motor. The
output of the generator is proportion:l to
the speed. That type of transducer does
not require an amplitier.

There are also tachometers that are not
generators and do require amplifiers.

The criticism of the reader was that an
amplifier following the transducer would
produce excessive feedback. He was ob-
viously thinking of a tachometer gener-
ator and assumed that was the transducer
in Figure 1. The way he constructed his
letter gave me the impression that he was
a good-natured, fun-loving person. For
that reason [ answered with my own fun-
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loving quips using my warped sense of
humor. [ probably mentioned something
about steering the Queen Mary with a
canoe paddle, and something about see-
ing the forest for the trees.

As often happens, my sense of humor
wentover like an iron dirigible. 1 honest-
ly wish [ had known he was serious.

It the tachometer is one like the strain
gauge type in Figure 2. an amplifier is nec-
essary. Another example where an am-
plitier is needed is the one that operates
with alight shining through a hole in a disk
onto a light-sensitive device. The light
flashes onto the light-sensitive device
twice tor every revolution. (Two holes are
used to maintain the balance of the wheel.)

Remember that the amplifier control-
ling the motor is a power amplitier. Power
amplifiers require large signal inputs for
their operation. [t you bought my book on
troubleshooting you know that power am-
plifiers get ot and any component that
operates at a high temperature is a system
thatisasuspectin your first troubleshoot-
ing go around.

Feedback

The amount of feedback in a closed
loop system is an important considera-
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tion. Too much feedback and the system
will overshoot every time a correction is
made. The result is like a damped wave.
See Figure 3. The system oscillates and
that is bad. While it is trying to make up
its mind, other changes in the speed will
go uncorrected. Also, energy is wasted
with all of that hunting for the right value.

If there is not enough feedback, the sys-
tem is too slow to respond to changes.
That is also shown in Figure 3.

The correct amount of feedback is a
subject we will have to look at for a com-
plete understanding of closed loop sys-
tems. For now, if you replace any parts in
a closed system make sure you use exact
values. Otherwise you can change the
loop gain and invite excessive or insufti-
cient feedback troubles.

Another question on the closed-loop
speed control

Another reader wants to know what the
control circuit actually controls to get the
motor speed changed.

For the answer to that question | refer
to an excellent book on motor controls:
Electric Circuits and Machines by
Eugene Lister—6th edition. (McGraw-
Hill Publishing company).

In that book Lister gives the following
motor speed equation:

n=(V,- LR, + (Kg)

where:  n is the motor speed
1, is the armature current
V, is the motor terminal volt-
age
¢ is the field flux produced
by the field current
R, is the armature resistance
K is a constant related to the
motor size

and:

As | have said many times, equations

are not necessarily for designing. They
are important because they tell how the
parameters are related. For example, this
equation tells you what you can use to
control motor speed.

The armature current is determined pri-
marily by the mechanical load placed on
the motor. Itis not a factor that can be eas-
ily controlled with an electrical input.

That leaves the following three things
for controlling motor speed: field flux (by
controlling the field current), armature
resistance (by adding resistance in series)
and the terminal voltage. The usual meth-
od of controlling dc motor speed elec-
tronically is to control the terminal volt-
age. Having said that, always be aware of
the fact that either of the other two meth-
ods can be used.

If the motor speed is too low, the con-
troller delivers a higher voltage to the
motor terminals. If it is too high, the con-
troller reduces the terminal voltage. The
controller. in turn, gets its input from the
closed loop. The subject of servo systems
will be continued in another issue.

The very sensible metric system

I don’t think there is anyone in the
world who doesn’t know that the very
sensible metric system is replacing the
British system that we have been using.
After all. the metric system is based on
scientific and mathematical reasoning.

Right?

Not!

The meter: If you drew a line from the
north pole to the equator through Paris,
France, then divided the line into ten mil-
lion equal parts, each part would be one
meter long. At least, that’s how the meter
was originally defined.

But, before you race out with a meter
stick to check this, there is something you
should know. The guy who figured it out
thought that the world was round. So, he
didn’t get it right. As you know, the carth
is shaped more like an apple. (Scientists
call it an oblate spheroid.)

They didn’t find this out until they had
ground out a few million meter sticks, so,
they decided not to worry about it. Now
they say a meter is actually the distance
between two scratches on a piece of met-
al. In the U. S. we keep our metal stick at
the Bureau of Weights and Measures.

The Liter: We go from there to the very
sensible metric unit of volume. Original-
ly, a liter was supposed to be equal to 1000
cubic centimeters. But wait—don’t mem-
orize that! The nudnik who calculated that
unit of volume had evidently been using
his slide rule to prop up a window.

Anyway, after he carved out what he
thought was a liter, and after they ground
out a few million one-liter bottles, some-
one reciphered it.

It turns out that one liter is actually
1000.028 cubic centimeters. Now there's
a handy unit of measurement! |

___ DESIRED
LEVEL

CORRECTIONIN A
CLOSED-LOOP SYSTEM
WITH TOO MUCH AMPLIFICATION

DESIRED
LEVEL

CORRECTION IN A
CLOSED-LOOP SYSTEM
WITH INSUFFICIENT AMPLIFICATION

Figure 3.
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————Video Corner

Testing of compatibility of HDTV
transmission technology with
cable begins

By The ES&T Staff

CableLabs has begun field testing the
transmission sub-system of the Grand
Alliance High-Definition Television
(HDTV) system over a group of cable
networks in the Charlotte, NC area. The
transmission sub-system is the portion
of the system responsible for delivery
of the digital bit stream to the home.

Field testing

The series of tests is scheduled to last
approximately one month, and will test
two modulation techniques (8-VSB and
16-VSB) which are part of the HDTV
system presently under consideration
by the FCC’s Advisory Committee on
Advanced Television Service. The field
tests will evaluate both off-air reception
at cable headend sites, and the subse-
quent transmission over cable plant of
the digitally-modulated RF signal. The
results of these field tests will be deliv-
ered to the Advisory Committee for its
review, and are expected to contirm the
results of the earlier laboratory-based
tests which resulted in the selection by
that body of these particular modulation
techniques.

The test is expected to demonstrate
that the digital vestigial sideband HDTV
signals can be received off-air at cable
system headends (the 8-VSB signal)
and, after error correction processing, be
com- bined with a second high defini-
tion signal for carriage o cable sub-
scriber’s homes within a single 6MHz
channel (in the 16-VSB signal format).

Craig K. Tanner, CableLabs’ vice
president of advanced television pro-
jects noted, “We're particularly inter-
ested inthe performance of the 16-VSB
format on cable, because it will be car-
rying a payload data rate of about 38

megabits per second—sutfficient to
carry two HDTYV programs in a single
cable channel. This two-in-one func-
tionality will be available only on cable
systems, not over the air, due to the bet-
ter channel characteristics on cable.”

Eight cable systems participate

The tests will take place on eight
cable systems in the Charlotte, NC, arca
and will involve about 50 test points
within the systems. The cable systems
are unmodified, and based on the indi-
cations of earlier laboratory tests, they
are expected to carry the dual digital
HDTYV signals successfully.

The cable television HDTV trans-
mission tests are being performed coop-
cratively with the Public Broadcasting
Service (PBS) and the Association for
Maximum Service Television (MSTV),
which together are responsible for the
over-the-air transmissions of the test
signals and the evaluation of the off-air
reception quality at homes within the
transmitter’s coverage area.

The transmission sub-system being
tested 1s a portion of the complete
HDTYV system being developed by the
Digital HDTV Grand Alliance. a con-
sortiumoft'seven companies: AT&T, the
David Sarnoft Research Center,
General  Instrument  Corporation,
Massachusetts Institute of Technology,
Philips Consumer Electronics,
Thomson Consumer Electronics and
Zenith Electronics Corporation.

Seven years of development
The systemis the result ot seven years
of development and testing of proposed
systems under the guidance of the
FCC’s Advisory Committee on
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Advanced TV Service. The Grand
Alliance members are combining parts
of their formerly separate proposals in
order to offer the best possible HDTV
system. The complete HDTV system,
1o be tested in the laboratory this fall,
will offer high resolution, interference-
free pictures with a wide-screen aspect
ratio and digital, CD-quality surround-
sound audio.

The Charlotte, NC area was selected
for the field tests because of its varied
terrain. availability of a transmission
tower and building, and the presence of
a number of separate cable systems of
varying design and size. Equipment for
the transmission facility was provided
by more than forty manufacturers and
contractors. The cable tests are taking
place in four Time Warner Cable-
Charlotte Division systems and four
Vision Cable Communications systems
located in the Charlotte area. Cable sys-
tem receive antennas were donated by
Wade Antenna Ltd.

CableLabs is a rescarch and devel-
opment consortium of cable television
sysltem operators representing more
than 85% of the cable subscribers in the
United States, 70% of the subscribers
in Canada, and 5 1o 10% of cable sub-
scribers in Mexico. CableLabs plans
and funds research and development
projects that will help cable companies
take advantage of future opportunities
and meet future challenges in the tele-
visionindustry. ltalso transfers relevant
technologies to member companies and
to the industry. In addition, CableLabs
actsas aclearinghouse to provide infor-
mationon current and prospective tech-
nological developments that are of
interest to the cable industry. A



Answers to the quiz

(continued from page 13)

1. The amount of current (1 A) and the
power dissipated (1W) are known.

P =12R.

so: R, =P/M2=1/12=1Q

2.Thereis 1V across each of the follow-
ing resistors: R, R, and R;. That is a total
of 3V for the applied voltage.

3. D. A breakover diode will not con-
duct until the voltage across it reaches a
certain minimum voltage (Vyg). At that
voltage, diode current flows and the volt-
age across the diode drops to a lower
value.

4. D. A ferrite bead around a conduc-
tor acts like an inductor in series with the
conductor. In some circuits the induc-

tance is needed to choke off undesired
parasitic oscillations.

5.P=V2R
so: V2=PxR=1x 100
V= 1002 = 10V

6. Power Factor = the cosine of the
phase angle = R/Z = 90/120

Power factor = 0.75 (sometimes ex-
pressed as 75%)

7. The wavelength of an rf signal is the
distance it travels during the time required
forone cycle. (distance =rate x time) The
Greek letter lambda (A) is used to repre-
sent wavelength.

A = (300,000,000 meters/second) x ([
x 109 seconds)

(The seconds cancel)

A =0.3 meters

8. 186,000 mi./sec. x 60 sec./min. x
5280 ft./mi. x 1 yd./3 ft. (cancel miles,
seconds, and feet)

=1.9642 x 100 yards per minute

9. R =R +[(Ry) (R)/(R; + R3)]

Substitute known values and solve for
R

R, = 3.892KQ

10. B. There is no isotropic antenna in
the real world, but, this theoretical anten-
na is useful for making antenna calcula-
tions.

Restoring connector
conductivity

(continued from page 15)

In the case of critical contacts in electronics prod-
ucts, especially where the voltage is measured in tens
of volts and currents are in milliamps, other types of
protective substances are called for.

Alternatives

There are materials that can be applied to contacts
that consist of gold plated over a base metal that pro-
tect the gold or other precious metal and the base metal.
Such materials deoxidize the contaminated contact,
penetrate through the plated surface and bond to and
protect both the precious metal plating and the base
metal. It you or your customers experience intermit-
tent problems that you suspect are caused by contam-
ination of plug-in type contacts, consult a reputable
chemical supplier for suggestions. ]

If you're searching for
the perfect way to illuminate
your business, make the switch to
the NESDA Form, a universal billing

form for COD or warranty work accepted

by all major manufacturers. It's only one

of many enlightening benefits offered to
members of NESDA. For more information
about NESDA, and a sample of the NESDA

Form, just mail the following to NESDA:

Name
Business_
Address

Dealers Association, Inc.

2708 West Berry St.
Ft. Worth TX 76109
(817) 921-9061
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—— Classified
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Classified advertising is available by the word or per column inch.

By-the word. $1.65 per word, per insertion, pre-paid Minimum charge is $35 per insertion. Initials and abbre-
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>> « « « TIME IS MONEY + « « <<
Servicing today’'s electronic equipment is time
and labor intensive. The Fact is, if you can com-
plete more repairs in a given time period, you will
increase your profits. The TIP COMPUTER PRO-
GRAM helps you do just that by reducing your
bench troubleshooting time. Repair that equip-
ment fast!tt THE TIP COMPUTER PROGRAM
contains over 15,000 valuable, time saving,
money making TIPS!!! One of the LARGEST tip
databases in the WORLD and growing!!! TV's,
VCR's, CAMCORDER’s plus other electronic
equipment. HIGH QUALITY PROFESSIONAL
SOLUTIONS with up to 8 LINES of problem sotv-
ing information. Let's not forget the valuable trou-
bleshooting time you have already spent on past
repairs. ADD your own tips to the TIP program
and find them FAST !!! Stop writing YOUR valu-
able repair tips on schematics only to be lost for-
ever. PRINT any tip. Special DATA EXCHANGE
& UPDATE feature INCLUDED with every pro-
gram. We have 12 years computer programming
experience. Don't even consider buying another
technical tip program until you have seen our *
FREE * Demo. Technicians say this is the * BEST
* technical tip database program on the market
today. Pays for itself with 1 or 2 repairs. Works
on ANY IBM compatible computer with a hard
drive INCLUDING 486, 386, AND older 286 & XT
models. No copy protection. Updates & Network
versions available. Used by National, State &
Local Electronic Association Members & Officers.
What's even better is that the TIP COMPUTER
PROGRAM is now on sale for less than half
(Y/5) price. Your cost (for a limited time only) is
Only $100.00 !'! (High density disks - specify
size). Prepaid orders (check/money order) within
the U.S.A. are shipped FREE. Call for: C.O.D.,
Double density disks, and shipping outside U.S.A.
Have your own tips? Ask about our TIP
EXCHANGE policy with FREE Updates!!! P.S.—
can't find the right software for your business or
other interests? We write CUSTOM SOFTWARE
to fit your needs. CALL NOW !t (516) 643-7740
HIGHER INTELLIGENCE SOFTWARE, 60
Farmington Lane, Melville, NY 11747

VHS-VCR Repair Solution Sets | - IX. Each con-
tains 150 symptoms and cures, cross reference
chart, free assistance, $19.95 each, all nine
$49.95. Visa/MC. Eagle Electronics, 52053
Locks Lane, Granger, IN 46530.

TEST EQUIPMENT BOUGHT & SOLD: OSCIL-
LOSCOPES, ETC. 1-408-738-4206. FAX 1-408-
736-6946.

Minolta TV-2130 Color Analyzer Il, new $5,500,
have several used for $1,4395. Other test equip-
ment available. Call TestEquipment Sales . (603)
434-2544.

* o+

NOW AVAILABLE 4 EDITIONS OF
SERVICE TIPS IN BOOK FORMAT* **
EACHCONTAINS COLOR TV's & VCR's Book #1
GOLDSTAR has 334 Tips for $24.95, Book #2
NEC has 164 Tips for $19.95, Book #3
SANYO/FISHER has 455 Tips for $29.95, Book
#4 ZENITH SYSTEMS 3 MODULE REPAIRS has
248 cures for modules from 9-124 thru A-974C-02
for only $29.95. ORDER ANY 1 or ALL 4 EDI-
TIONS FOR THE SPECIAL PRICE OF $69.95 (a
$34.85 savings) Free S/H. MAIL CHECK OR
MONEY ORDER TO: ELECTRONIC SOFT-
WARE DEVELOPERS, INC. 826 So. Main St.,
South Farmingdale, NY 11735.

*** SERVICE TIPS IS DIFFERENT FROM
ALL OTHER TECHNICAL TIP PROGRAMS* * *
With SERVICE TIPS you can ADD your own TIPS,
IT ORGANIZES 15,700 CURRENT SERVICE TIPS
IN ALPHABETICAL ORDER BY Brand/Model
each tip contains 3 lines for Symptom and 8 lines
for Solution with Part Numbers, Values &
Locations on ALL CONSUMER ELECTRONIC
EQUIPMENT. Created by 2 CET'S with over 20
YEARS experience and a full-time computer pro-
grammer. Members of electronics associations
such as NESDA-NYS, NESDA, METSDA, TESA-
LI use this program and confirm there is no better
program available. * * * NOW, UNTIL Ooctober 31st.
IF YOU PURCHASE SERVICE TIPS at $129.95
you will receive FREE Volume #1 DATA
UPDATES containing 368 ADDITIONAL SER-
VICE TIPS FOR A TOTAL OF 16,068 TIPS. VISA.
MASTERCARD or CHECK ACCEPTED. Demo
Disk Available. CALL 1-800-621-TIPS (621-8477)
(from US & Canada) or Write ELECTRONIC
SOFTWARE DEVELOPERS, Inc. 826 So. Main
Street, South Farmingdale NY 11735,

REDUCED 85%. Diehl Mark Ill $69, Diehl Mark V
Horizontal circuit tester $179. New. Conductive
coating for remote control keypads $9.99 ppd.
WEEC, 2411 Nob Hill Road, Madison, WI 53713.
608-238-4629, 608-233-9741.

Flyback Transformer for Zenith model H2526P,
Chassis #25HC45, part #95-3177-02. Will accept
used, working unit. Call 408-624-3543. Ask for Bob.

Sencore VA62A—TV Video Analyzer. Very good
condition, $2,000. Greg or Jim, (607) 785-9931.

HELLO! Doctors Do It! Airlines Do It! Lawyers Do
It TVIVCR TECHNICIANS SHOULD DO IT!
In any profession, knowledge coupled with
the ability to quickly access case or service his-
tory PAYS BIG!! A doctor’s ability to diagnose quick-
ly and confidently is largely attributed 10 use of and
access to data and information of previously diag-
nosed symptoms. Lawyers can predict the outcome
of their present case by using prior case histories
exhibiting similar symptoms. A productive TV/VCR
technician will not rely on memory alone to diagnose
symptoms and part numbers. Instead they will call
upon past case histories, which will enable the smart
servicer to avoid the costly mistakes of mis-diag-
nosed part orders and loss of extremely valuable
time . .. Unlike other programs, our Tech-Tips are
not unverified mail-ins. We keep our program
base quantity at 10,000 repairs in which old
repairs are removed and replaced daily with 2000
new repairs through each update period. This
assures you of having the repairs occurring
today and not some unbelievable quantity of, for-
ever gone, non-profitable repairs other tip pro-
grams may offer on a one shot deal. From the orig-
inal world wide Tech-Tip program comes 3 million
dollars worth of actual sotid repairs. 1987 through
June 1994. Whether you are computerized or not,
our Tech-Tip program provides the most current,
comprehensive published paper format that there is
today. You may aiso wish to choose our Tech-Tip
computer program, licensed World Wide under
(PARADOX) by The Boreland International Co.
We're not fooling around and you shouldn't either.
Remember it's not the quantity of tips but the
constant update quality of part numbers and
solutions that makes the difference. Our initial
10,000 TECH-TIPS cover VCR-VCP-TV/ VCR
combo CD LD-FAX-Camcorder-VHS/ SVH/ C/8MM-
Stereo-Monitors-Amps Projection Front and Rear-
Micro wave-Satellite. Category is easily cross-refer-
enced first by Model, Chassis or FCC ID Number
and printed out or simply scanned by Make and
Category. Unlike other programs, we provide OEM
Part numbers and substitutes. Our on-going pro-
gram is actual day-to-day repairs written on the
Bench by technicians for technicians. No need
for you to spend time updating your data base or
paper binders. We send you a complete revised pro-
gram at each update of your choice (Computer or
Paper Format). Outside technicians and students
love the portability and say it is a must in the field
where time is very critical. As an added Extra, we
provide an FCC ID Cross-Reference list which saves
the expense of purchasing Service Manuals you may
already have and just don't know it. This program
was produced by Ed Erickson, technician and owner
of TV-Man Sales & Service, Inc., and President of
The Professional Electronics Association of South
Florida. Our program start up fee for the past 3
years has been $350.00 and for a good reason.
Our on-going program really works, with a 30-
day money back guarantee on our computer pro-
gram. The PHONE CALL is “FREE"” and so is the
Disk or Paper Sample Demonstration. CALL (800)
474-3588 or Write TV-Man (TECH-TIPS), 7040 W.
PALMETTO PK. RD. #2-112, Boca Raton, FL.
33433.

FREE ZENITH CURES * * * *
Earn $$$ Repair Zenith TV modules found in over
1000 modeis, 1983-1933. Symcure manual shows
you how. $89.95 or send SASE for FREE sam-
ples. ZMEX, 807 Queen Palm Lane, Sarasota,
FL 34243.

O Y
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" FOR SALE

TECHNICIANS, FINALLY ABREAKTHROUGHIN
SMD REMOVAL! CHIP QUIK™ SMD REMOVAL
KIT. *NO DAMAGE TO CHIP OR BOARD +LOW
OPERATING TEMPERATURE *EASY TO USE
*«INEXPENSIVE. $12.00 per kit + $2.00 S&H. 24 hr.
Fax forcredit card orders (508) 879-7727. Info avail-
able, call CHIP QUIK, 3 SECOND STREET, FRAM-
INGHAM, MA 01701, 1-800-836-CHIP.

FOR SALE

Tubes, rare receiving schematics, etc. Send
SASE with request to Jim’s Electronic Services,
464 Self Napin Rd., NB E1N 3A3 Canada.

Like new, SC61 scope, $1,495.00; LC-75 tester,
$495.00; 122 VCR, microwave, TV service man-
uals; .50¢ each. Have filing cabinets for same. Call
509-483-9440 or 509-483-6240 (evenings).

.TV CASE HISTORIES: Booklet with 2,150+ his-
tories. Satisfaction assured. Only $45 (plus $2.90
for 2-day priority). Mike's Repair Service, P.O.
Box 217, Aberdeen Proving Ground, MD 21005.
Same mailing address 30 years. Send SASE for
samples. 410-272-4984, 11am-9pm.

SERVICE DATA & HARD TO FIND PARTS pre-
viously-owned SAMs, manufacturers data, books,
FREE catalog. AG Tannenbaum, Box 110, E.
Rockaway, NY 11518. 516-887-0057, Fax 516-
599-6523.

BUSINESS OPPORTUNITIES

TV/VCR/AUDIO/CAM TECHNICIANS Circuit City
is currently seeking technicians with at least 2+yrs
experience in consumer electronics repair. Oppor-
tunities in 27 states! Excellent income potential and
comprehensive benefits package. Call 1-800-285-
TECH. CIRCUIT CITY

BUSINESS OPPORTUNITIES

Super Career opportunity! Will lease profitable
con sumer electronics service shop for as high as
70% lessee/30% lessor labor split. All building and
utility overhead is paid by lessor. Only experienced
technicians who are self-motivators need apply.
Income potential is limited only by individuals per-
sonal skil's. Contact KEMPCO ELECTRONICS,
223 E. Main, Grangeville, I[daho 83530. Phone 208-
983-0429.

MOVE TO THE LARGEST REPAIR PROFIT
MARKET IN THE COUNTRY — SUNNY SOUTH
FLORIDA Think about it, our clients bring their
REPAIRS & MONEY from all parts of the world.
Annuat Gross 375,000k, take home 80 - 95,000k.
Owner retiring, Fully staffed & operated in the
largest growth area of Ft. Lauderdale. Established
12 years. No competition. Authorized 15 major
brands. Totally computerized. Simpie to operate
Business. Price is 150,000k, Owner financing
available. (305) 474-2677.

——Readers’ Exchange

Readers’ Exchange has been reinstated asafree
service.

The following restrictions apply to Readers’
Exchange:

» Only individual readers may use Readers’
Exchange, and items must be restricted to those
that are ordinarily associated with consumer elec-
tronics as a business or hobby. If you’re in busi-
ness o sell the item(s) you want to otter for sale.
the appropriate place tor your message is in a paid
advertisement, not Readers” Exchange.

* Readers” Exchange items must be restricted
1o no more than three items cach for wanted and
for sale. and may be no more than approximately
four magazine column lines in length (about 20
words).

¢ All submissions must be typed or printed
clearly!

Send your Readers™ Exchange submissions to:

Readers’ Exchange
Electronic Servicing &
Technology
76 N. Broadway
Hicksville, NY 11801

WANTED

Schematics tor Fisher System 7780. Amplifier CA-
78, Tuner FM-77. Stero Cassette Deck AR-77. Will
purchase or copy and return. Contact W. P. Riggins,
P.0. Box 197, Jesup, GA 31545. (912) 427-3906.

Schematic tor Holmes Powered Mixer, Model MX-
600. Will pay for copy. Contact Arthur R. Vickerv,
The Music Shop. 548 Muain St., Torrington. CT
06790-3796.

Job wanted: experienced technician. factory trained.
ServicesTV/VCR/Stereo/Satellite/Microwave/Cam-
corders: $17.00 -$20.00/Mr: 18 yrs. experience. Call
Mike (403) 4621952, (403) 463-5446.

Multitech Maodel #CVM-I4TE Color Monitor.
Need part of pant #ICION power supply module.
Contact Peter Maluk, (401) 831-7343.

Pioneer Centrex PH 323 home 8 track player—no
other will do! Does not have to be in working order.
Will pay list price. Corract Izzy, 1-(800) 877-1200
ext. 805.

NEC Model N-966U Hi-Fi VCR. Give condition
and asking price. Contact David Klementovic, 24-
hr. voice mail, (610) 648-3466.

AF-PO HA 1338 or $K3372/1030 for Emerson
stereo M300Q2: 10 pin ICs are discontinued.
Contact George Fogelman. 1201 Idlewilde. El Paso.
TX 79925. (915) 778-0997. AT&T collect.

Volume. Tuning, Bass, Treble and Blend knobs for
harmon/kardon hk 3501 receiver. Contact leff
Moser, 111 Nutbush Cr., Hillshorough, NC 27278,
(919) 732-0703.

Good oscilloscope in excellent working condition
for reasonable price (no antiques please).
tducational material, such as Heathkit TV or VCR
course (nothing old or incomplete) also wanted.
Contact Sirelle Fogel, 87 Sandra Dr., Parsippany,
NJ 07054, (201) 316-8424.

Flyback transtormer. Magnavox 50-30-171-34-3.no
fonger available from Magnavox. New or used ser-
viceable. Contact Len Wiechman, 3525, Jene Helene
Ave., Billings. Montana 59101, (406) 252-1550.

CRT Resiorer. Belton preferred. will consider oth-
ers. Contact Tom, (510) 825-0300.

FOR SALE

Sams Photofucts & Sams Radio Auto Service
books. Contact Ann Bichanich (Javs), 15 172 W.
Lake St., Chisholm, MN 55719, 1-(218) 254-4421.

TV/VCR testequipment (RCA, B&K, Tentel, etc.);
Sams Phototacts thru 2676 (1100-2676 in file cab-
inets), $95.00: brand name electronic repair parts-
service data library free with purchase. Send SASE
for complete list to R. V. Alaniz. 307 S. Maiden l.n.,
Tecumseh, MI 49286.

Sencorz VCR test equipment, Model SC3080. 80
MHz wavelorm analyzer. model PR57 Powerite
AC power supply: Model VCY3 All-format VCR
Analyser; VRO2A Universal Video Amalyzer:
NT64 NTSC Pattern Generator: VC63 VCR Test
Accessory. Going out of business, must sell. low
hours. Contact Dan Mvers, Dan VCR Repair. 122
Porter St. Marshall, WI 53559, 1-(608) 655-3907.

Large inventory of old receiving tubes. 2600 in car-
1ons. 200 loose without carton; foose tubes are free!
Contact Donald Ouellette 68 “ast Main Street, Fort
Kent, ME 14743, (207) 834-5742/2188; inventory
list available.

Sencore SC61 Scope, $1200.00: VA-62 Analyst
w/VC-63. $1200.00. Manuals and attachments
included. Contact Larry, (614) 886-6324 or (304)
743-3322.

Sencore SC61 Wavetorm Analyzer. Never used: in
box. $1500.00 OBO. Call (504) 893-1433. after
4:00 Cen Std.

HP 1740a scope. 100 MHz dual-trace time delay
lab quality: HP AN/USM-281A Military scope and
Tenma 50 MHz scope 72-330. Contact Terry, (706)
647-4300, 24-hr. fax (706) 647-506 1.
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Resolve

Monitor Repair
DataBase
1658 Repairs/190 Models
Component Sources
Cross Reference/FCC ID

NEW!
Monitor Test Patterns
56 Screens
CGA, EGA, VGA

Call for FREE Demo
1-800-999-0304

VIV /¢

PO Box 1200/ 100 Merrimack Road / Amherst. NH 03031
Circle (19) on Reply Card

TUBES - TUBES-TUBES
World’s Largest Range

Over 2,000 Types, Domestic & Foreign
0 Ask for
UP To 85 /0 OF price list
tnternational Components Corporation
Toll Free 800-645-9154 N Y. State 516.293-1500
105 Maxess Road. Melville. New York 11747

Circle (32) on Reply Card

"*Sperry Tech's
Pricing Guide™

Updated new 6th edition...a
framework for setting rates

that apply to HiTech pro-

ducts...a formula
guarantees SUCCESS!
Call Toll Free for details
1-800-228-4338

that

Circle (51) on Reply Card

’[ "_‘4 Wholesale Electronics, Inc. y

ORIGINAL PARTS:
o=

HITACHI PIONEER '
GE RCA ZENITH

’FAX:V 605-996-4300 ORDER: 800-351-2233
Circle (54) on Reply Card

=_ ¥ SPECTRUM PROBE®

This low circult loading SCOPE prode
produces a 60 dB Spectrum analyzer
display on your inexpensive scope
Probe current In puler supplies,other appii notes
255 Spectrum Probe 30 KHz to 2.5 MHz $278
107 Probe 1-100 MHZ $249 ($279 extra shieiding)
Accessory Current Adapters: A3 $19 1A7 329

SMITH DESIGN (215) 661-9107
207 E.Prospect Ave,N.Wales, PA 19454

Circle (59) on Reply Card

/To Order Back lssues\

Send $3.50 Per Issue (Check, Money
Order, Mastercard, VISA, Discover and
AMEX).

CQ Communications
76 North Broadway, Hicksville, NY 11801
vall 516-681-2922 FAX 516-681-2926

Advertiser's Index

Page
Company Number
Anatek Corporation ...........cccceeeeeennn. 68
Andrews Electronics......................... 28
CaigLabs ....ccoooveieiiieei, 15
Cititronix ..........ocoon 51
Curtis Mathes Parts & Service ......... 55
Custom Data Associates.................. 17
Dalbani Corporation Of America ...... 44
Dalco ElectronicS........coeeeveeeveeeiennnn. 48
Den-On Instruments (USA), Inc. ...... 17
EMT Pans ..coooeeeeeee e 58
Electronics Technicians Assoc. .......... 8
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ISCET oo, 61
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MAT Electronics .........coeveeeeeeieninnnnn. 49
Matsushita Service Pars............. 24,25
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Reader

Service Advertiser

Number Hotline
19 .l 800/999-0304
20 ... 800/289-0300
2h = o 800/CAIG-123
22 i, 800/846-2484
23 .. 800-657-1979
24 ... 800/451-0137
25 ... 800/325-2264
26............ 800-445-5342
20 w3, 800/397-5960
28 ... 800/448-7892
................ 317/653-4301

B ssanrmrrm 800/87FLUKE
BO". o oo 201/767-7242
31 800/938-4376
................ 817/921-9101
32 . 800/645-9154
33 800/628-1118
38 ... 800/992-9943
................ 817/921-9061
B5 . s 800/340-EXAM
36............ 800/242-5556
CL7 fn——— 800/844-7871
34 ... 800/338-0531
39,40 ....... 800/526-9354
41 42
43 ............ 615/475-0044
44 ... 800/851-8885
................ 800/558-9572
46 ............ 800/638-2020
A A cxasc s 800/645-5833
48 ... 800/428-7267
49.......... 800/SENCORE
59 ..l 215/661-9107
BO o
51 ...l 800/228-4338
52 800/638-3328
LS LI 617/783-4901
54 ... 800/351-2233

We'd like to see your company listed here too. Call Diane
Klusner at 516/681-2922 to work out an advertising program

tailored to suit your needs.
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PHILIPS
TECHNICAL
TRAINING

Leading
Supplier
of Hi-Tech
Training

To order your new
' catalog or receive the
i ._;— latest Training Flyer. ..

 Call 615-475-0044,
2% * Fax 615-475-0221,

Write:

401 East Old Andrew
n’rlohnson Hwy., Box 555,

3 Iefferson City, TN 37760 :

* manuals. SmartMan is the

—————

LS

esepcees

e@esevsevecssncsooanoe

PHil
-u'w

ami

Would you like to increase
your productivity? Decrease
time lost hunting for
information? Philips has
developed software with you
in mind.

You can streamline your
servicing process with
SmartMan, and keep
up-to-date with PartSeeker.

: Upgrade your service center

to the latest technology and

INFORMATION AT YOUR FING

PARTSEEKER

Access part numbers from any

: Philips or Magnavox TV or PTV

model or chassis (over 12")
since 1985! Whether you scan
through lists or input numbers
directly, model parts appear

----------------------------------------------------------- $00000000590000000000000000000000000000000

: SMARTMAN

Any schematic, any manual,

i anytime! With the SmartMan
: program for Windows, call up
¢ alist of service manuals,
select the one you need, and
: display its schematics on

Philips Technical Training :

screen, with a few simple

: keystrokes!

¢ No more searching through
: stacks of dog-eared paper

smart way to reference

: schematic drawings. Select
: schematics by board, circuit,
: fault, or component.

s

A \\\\\\ l

eliminate the paperchase in
your shop with these and
many other software
packages available from
Philips.

And remember, you can
count on Philips Hands-On
Training, in 85 convenient
locations across the United
States, for comprehensive
service training. Every
servicer can benefit from

immediately. And chassis parts

are just one keystroke away!

If you also have the Parts
Pricing and Cross-Reference
program, part prices, subs.
and availability are at your
fingertips.

See schematics and training
drawings at the same time!
You can even zoom in on a
particular area, or pan arcund
a drawing. SmartMan also
works with:

the knowledge and practical
experience gained from our
challenging classes.

i e s i e ]

Philips V /|

4'-

RTIPS!

Subscriptions are available
for accurate, up-to-date
information. The program
can be upgraded to include
parts for VCRs, camcorders,
CD players, and more!

All you need to run SmartMan
is a VGA (or better)
resolution monitor, a 3865X
(or faster) with Windows 3.1,
and at least 4 meg of RAM.

e PartSeeker, for part
number access.

e Parts Pricing and
Cross-Reference for
quick pricing and
sub information.

e SmarTips, for service
tips information.

...and aliows you to input
your own notes.

Circle (43) on Reply Card
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More

More high-performance features.
More advanced measurement capa-
bilities. More of the vital information
you need to troubleshoot even the
toughest problems — with both ana-
log and digital displays.

Meet the latest, greatest member
of our best selling 70 Series Il family
— the new Fluke 79 digital multimeter.

It picks up where the original fam-
ily left off. In fact, it's a quantum leap
forward — in performance, value and
affordability.

It's got the features you'd expect
from Fluke. Including high resolution.
Fast autoranging. Patented, automatic
Touch Hold®. A quick continuity
beeper. Diode test. Automatic self-
test. Battery-conserving sleep mode.
And it’s just as rugged and reliable as
the rest of the 70 Series Il family.
Easy to operate, too — with one hand.

And thanks to the Fluke 79's
proprietary new integrated circuit
technology, that’s only the beginning.
When it comes to zeroing in on tough
electrical problems, the Fluke 79
leaves the competition behind:

Hz

Frequency: The Fluke 79's built-in frequency
counter lets you measure from below 1 Hz to
over 20 kHz. And while you view frequency on
the digital display, the analog bar graph shows
you AC voltage. So you can see if potentially
hazardous voltage is present.

Fast 63-segment analog bar graph: The Fiuke
79's bargraph moves as fast as the eye can see,
updating at a rate of 40 times per second to
simulate the functionality of an analog needle.
You get the high speed and high resolution you
need to detect peaking, nulling and trending.

-1

Capacitance: No need to carry a 3eparate
dedicated capacitance tester; the Fluke 79
measures capacitance from 10 pF to 9999 uF.

L J

The Fluke 79
Of A Good Thin

ELUIKE 79 SERES IMULTIMETER

L J

400

p-Ohms range: Our proprietary Lo-Ohms
nction lets you measure resistance as low as
01 ohms. High noise rejection and a test lead
ero Calibration function make the Fluke 79

eal for detecting small resistance changes.

SMOOTHING

Bmoothing™: Our exclusive new Smoothing
ode gives you a stable digital readout for
nstable signals — by displaying the running
verage of eight readings. No more Jitter or
digit rattle” due to noisy signals.

Get a good thing going: To put
ore meter to work for you — ata
price that works for you, too — head
or you nearest Fluke distributor. For
the name of your nearest distributor,
or for more product information, call
-800-87-FLUKE.

he Fluke 79 comes with a
yellow holster and patented
lex-Stand™ — easy to
ang from a door or pipe,
lip onto a belt or tool
it, or stand at virtually
any viewing angle.
here’s even storage
Space for test leads.

")) >

N

PRESS
rRanGE® G

AUTORANGE, 10n (ED
Bl troucH HOLD) ¢ ~ »+ €EED

000 Count Digital Display {9999 in Mz, capacitance.
nd Lo-Ohms)

3-segment Analog Bar Graph

.3% Basic DC Voitage Accuracy

utomatic Touch Hold
Diode Test, Audible Continuity Beeper

Autoranging, Manual Ranging
olster with Flex-Stand

requency Counter to over 20 kHz
pacitance. 10 pF t0 9999 uf
Lo-Ohms Range with Zero Calibration

1000V ===

COM

moothing

700 Hours Battery Lite (alkaline)
19-Year Warranty

® Suggested U.S. list price

. Actual Size

Fluke Corporation P.0. Box 9090, M/S 250E Everett
WA 98206. ©Copyright 1993. Prices and specifications
subject to change without notice. Ad No. 00512

FLUKE.

Circle (3 ) on Reply Card



