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Let there be light

ighting is not one of the subjects

that most of us think a lot about.

Homes and businesses are gener-
ally equipped with some overhead fix-
tures that we can control with the flip of
a switch at the doorway to the room. If
that doesn’t seem to be adequate, we may
buy a few lamps to place here and there
to improve the lighting where it’s need-
ed. But most people don’t have any idea,
really, if the light available to us, or other
facility, is adequate to perform the tasks
required of them.

The more we learn about light, the more
important we realize that it is. But light is
important not only for seeing; it has a pro-
found effect on biological organisms, a
group to which humans belong. As an
example, plants, which use photosynthe-
sis to grow, naturally turn toward the sun.
This is known as heliotropism.

Here’s anotherexample. As I write this,
it is March, and the days have become
considerably longer than they were in
December. The leaf buds on the trees have
begun to swell. It will not be long before
the trees are bursting forth with leaves.
The weather during the winter was
warmer than it is now, but the leaves

“But there’s much more to prop-
er lighting than just adding more
overhead lighting, or putting a
Jew tasks on the service bench.”

didn’t burst forth then. The longer period
of light is what is making them grow.
On the opposite end of the year, in the
autumn, the leaves begin to fall. The rea-
son the leaves fall is the shorter days
reduce the period of time during which
photosynthesis can take place, signaling
the leaves that it is time to be going.
The effects of light on humans are still
not entirely understood. They are still
being studied. But we do know a few
things. For one thing, some people

become profoundly depressed during the
wintertime when the sun is in short sup-
ply. This effect is known as seasonal
affective disorder, or SAD. Experimenta-
tion has shown that by exposing them-
selves to very bright light during the dark
days of winter, these people can amelio-
rate, or, in some cases, even totally over-
come this problem. More recent experi-
ments suggest that exposure to light helps
the human organism to reset its internal
clock to keep it correctly synchronized
with the rhythms of the passing days.

Moreover, humans are frequently
called upon to perform difficult visual
tasks. That is certainly true in consumer
clectronics servicing, where technicians
are required to perform visual inspections
of faulty products, read complex
schematic diagrams, and remove and
replace tiny components and intricate
subassemblies. In other words, the duties
of a technician require a lot of light. And
sometimes, depending on the nature of
the work, those duties also require mag-
nification. Circuit traces and those tiny
components are so small as to be almost
invisible without some magnification.

But there’s much more to proper light-
ing than just adding more overhead light-
ing, or putting a few task lights on the ser-
vice bench. For one thing, color is
important to a service technician. Even
though most connections between com-
ponents these days are via printed circuit
board traces, there are some insulated
wires in consumer electronics products.
Some lighting in use today, such as the
very yellow sodium vapor lamps and a
few other types of lighting, emits a very
limited portion of the visible light spec-
trum. With such lighting, someone view-
ing an object may not be able to discern
at all what color it is. When it’s important
to know what color the insulation on a
wire should be, lighting such as that is
really not appropriate.
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“Morecver, the type and quality
of lighting used in a facility, such
as a consumer electronics service
center, can affect the mood of the
people who work there.”

Moreover, the type and quality of light-
ing used in a facility, such as a consumer
electronics service center, can affect the
mood of the people who work there. And
the mood of the workers can affect their
productivity. For example, onc very
important factor in lighting is to be sure
that the ceiling and walls are adequately
lighted. If the center of a room is lighted,
but the walls are left dark, the overall feel-
ing is one of gloom, or it might even feel
threatening.

One other important aspect of lighting
is its cost. Most of us rarely think about
the amount of the electric bill is repre-
sented by the cost of providing lights with
electricity, but it’s a considerable portion
of the bill. Once people become aware
how great the cost of electricity for light-
ing actually is, they’re sometimes tempt-
ed to cut down on lighting. Given the
many important reasons for good light-
ing, including good morale and produc-
tivity, cutting down on lighting may not
be such a good idea. There are, however,
ways to cut down on the costs of elec-
tricity associated with lighting.

Today, lighting manufacturers have
come up with a number of products that
provide high light output while using
much less electricity, as described in an
article in this issue. While lighting is only
one of the factors that a supervisor in a
service center has to consider, it is a more
important factor than most of us realize,
and should be given due consideration.
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Certified Electronics Associate Exam
approved as prerequisite for ISCET
associate Certified Electronics
Technician Exam

The International Society of Certified
Electronics Technicians (ISCET) official-
ly accepted the Certified Electronics
Associate (CEA) exam as one of the qual-
ifications for its own Journeyman Certi-
fied Electronics Technician (CET) exam.

To certify technicians on their compe-
tency in manufacturing and servicing elec-
tronics products, the Consumer Electron-
ics Manufacturers Association (CEMA)
launched its national electronics techni-
cian certification program, the Certified
Electronics Associate (CEA) exam, last
September. Those who pass the exam pos-
sess the knowledge and abilities to succeed
in the highly competitive international
electronics marketplace, including the
consumer, component, industrial, govern-
ment, medical, and telecommunications
electronic industries.

“This is a landmark step for the CEA
program. Before this announcement by
ISCET, there were two independent elec-
tronics associate technician exams; the
CEA and ISCET’s CET Associate level
exam. Now there arc two exams, ¢ither of
which can lead to the ISCET Journeyman
level CET,” said Don Hatton, CEMA’s
vice president of product services. “Both
ISCET and CEMA are dedicated to
improving technical competency and the
electronics industry looks to both our orga-
nizations to offer leadership to the elec-
tronic service industry. ISCET encourages
those technicians with their CEA to set
their sights even higher and obtain their
Journeyman CET ranking. “ISCET is
pleased to be working with CEMA in this
industry unifying step,” said William S.
Warren CET/CSM, chairman of ISCET.

For more information on CEA testing
and study guides, contact CEMA’s
Product Services Department at (703)
907-7670, or fax: (703) 907-7968.

CEMA publishes component video
standard to link cable boxes
and TV receivers
To help analog television and digital
television (DTV) receivers link to cable

set-top boxes, the Consumer Electronics
Manufacturers Association (CEMA) pub-

lished standard EIA-770. This three-part,
component video standard addresses the
cable/TV connection for analog broad-
casts/NTSC (EIA-770.1), standard defin-
ition TV (EIA-770.2), and high definition
TV (EIA-770.3). The standard can support
analog copy protection technology to safe-
guard transmission and broadcast of copy
protected works.

For the first time, the popular color dif-
ference interface technology is standard-
ized for consumer electronics products.
Receivers with color difference interfaces
do not need to decode a digital signal to
utilize the incoming signal.

The Consumer Electronics Manufac-
turers Association (CEMA) is proceeding
with four technical solutions to link cable
and other set-top boxes to television
receivers: a 1394 interface, the RF remod-
ulator interface, a component video inter-
face, and the National Renewable Security
Standard (NRSS) interface. These efforts
are designed to ensure that consumers who
buy a DTV set in the future will be able to
receive digital cable and use their DTV
sets with other digital technologies like
direct broadcast satellite (DBS), digital
versatile disc (DVD) players, digital
VCRs, and computers. The four interfaces
will provide consumers and manufactur-
ers a myriad of choiees for connecting
their TV sets to cable systems. With four
interfaces, consumers will be able to
choose from simple, low-cost connections
to high-end, feature-rich models.

Interested parties can order EIA/CEMA
standards through Global Engineering
Documents, [-800-854-7179 or http://
global.ihs.com. CEMA enginecring infor-
mation can be found on CEMA’s Website,
http://www.CEMAcity.org.

DTV momentum builds

Digital Television (DTV) momentum is
building, as evidenced by sales of 13,176
units just weeks after the launch of digital
broadcasts on November |, according to
Consumer Electronics Manufacturers
Association (CEMA) President Gary
Shapiro, speaking at a DTV Supersession
at the 1999 International Consumer
Electronics Show (CES) in January. At
CES, consumer electronics manufacturers
demonstrated the consumer electronics
industry’s broad commitment to DTV,
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reporting extensive DTV product lines and
strong early sales to dealers. The Supers-
ession also featured a panel of speakers
from the broadcast and retail industries,
and a keynote from Federal Communica-
tions Commission (FCC) Commissioner
Susan Ness.

“Momentum is building quickly on
DTV. All of the major manufacturers have
stepped up to provide a variety of products
and retailers and consumers are demon-
strating real enthusiasm for the technolo-
gy. This is no longer a chicken and egg
debate over products and programming —
on the manufacturing side, this technolo-
gy s hatched and is being served up to con-
sumers all over the country,” said Shapiro.
He cautioned, however, that the transition
will be gradual.

FCC Commissioner Ness spoke with
enthusiasm about the successful launch of
digital television, applauding the multi-
industry effort that has made DTV a real-
ity: “It has taken a collective effort to coor-
dinate the DTV launch,” Ness said. “It will
continue to take cooperation to win the
hearts and pocket books of consumers.”

A panel of retailers and broadcast rep-
resentatives — featuring Tom Campbell of
Dow Stereo/Video. Joseph Flaherty of
CBS, Stanley Hubbard of USSB, Saul
Shapiro of ABC, Terry Shockley of
Shockley Communications, and Peter
Smith of NBC — reviewed the introduc-
tion of digital television and discussed
plans for programming.

The manutacturer panel featured Jeflrey
Gannonot Zenith, Mark Knox of Samsung
Electronics America, Robert Minkhorst of
Philips Consumer Electronics North
America, Stephen Nickerson of Toshiba
America Consumer Products, Inc., Jim
Palumbo of Sony Electronics, Inc., Gilbert
Ravelette  of Thomson Consumer
Electronics, Inc., and Frank DeMartin of
Sharp Electronics Corp.

When Shapiro asked the manutacturer
panelists what percentage of digital sets
sold in 1999 would be standard definition
vs. high definition, the response was unan-
imous that at least two thirds of all sets sold
would be HDTV sets. When asked how
the industry would define success in 1999,
manufacturers stressed the importance of
educating retailers and consumers to elim-
inate confusion about DTV. ]



Let’s talk about tuners

by Bob Rose

hen I began servicing televi-

sions, tuners were almost as

large as a half a loaf of bread;
huge mechanical monsters equipped with
two vacuum tubes. Servicing these tuners
was relatively simple when they were
defective: either the tubes (an oscillator
and an RF amplifier) were defective and/
or the mechanical contacts inside the
tuner were dirty and needed a good dose
of tuner cleaner.

When transistors became popular and
widely used, these mechanical beasts
began to shrink in size, some of them
becoming about the size of a twelve-
ounce soft drink can. Servicing them got
a little more difficult. Contacts inside the
tuner still needed to be cleaned on a reg-
ular basis, but trouble inside the tuner
often necessitated replacing it or shipping
it to a repair depot to be refurbished. We
techs could fix them ourselves, but the job
was not only intricate but also time-con-
suming. Shipping it was the most cost-
effective service procedure.

The electronic tuner

The next step in the evolution of the
tuner was the electronic tuner. Early elec-

Rose is an independent consumer electronics
business owner and technician.
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Figure 1. A simple parallel resonant circuit
similar to what you find in aimost any tuner.

tronic tuners still relied on a certain num-
ber of mechanical devices to tune the
channels. [ remember the early Zenith and
RCA televisions. Each had a channel
select knob, like its mechanical counter-
part, that selected potentiometers used to
establish a voltage applied to a varactor
diode. The channel select knob gave way
to a series of push buttons. If you wanted
to view Channel 4, for example, you
pushed the switch for Channel 4.
However, you still had to set the pot that
corresponded to the Channel 4 switch in
order to tune Channel 4. There are still lots
of those televisions in use. If you work on
VCRs, you know that the early VCRs used
such a tuner arrangement. If you have
been servicing televisions for more than

Figure 2. The diode in this circuit is a varactor
diode, which acts like a voltage variable capac-
itor. Increasing the reverse bias across it caus-
es the capacitance to increase, while decreas-
ing the reverse bias causes the capacitance to
decrease. This allows the resonant frequency
to be raised or lowered electronically.

five or six years, you will also know that
this tuning arrangement presented its own
servicing challenges.

Tuners of today

Things are different now. Most of the
new tuners are no larger than a small,
pocket transistor radio and have absolute-
ly no moving parts because they are total-
ly microprocessor-controlled. The new
generation tuners are so small that if the
damage is more than minor, the tuner usu-
ally has to be replaced. For instance, a
lightning strike damaging an area about
the size of one of my finger nails destroys
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Figure 3. A tuner, any tuner, has certain basic elements, and will be constructed along the design shown here. This theoretical tuner has bzaen

instructed to tune Channel 6.
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Figure 4. A more-or-less complete tuner.

so many components that nothing short
of a miracle can cure it!

Some of the newer tuners are quite
expensive. I just priced a tuner for a JIVC
TV at about $95.00 (my cost). Some are
moderately priced. A tuner for one of the
new Sanyo TVs sells for about $50.00.
Others are inexpensive. [ have purchased
several Zenith tuners for less than $30.00.

Tuner on board

I would be remiss if I didn’t mention
the most recent step in the evolution of
the tuner. Of course, I am referring to
Thomson Consumer Electronics’ (TCE)
development of what it calls “the tuner on
board” (TOB), so named because it is
built right onto the circuit board, instead
being a part that can be replaced. It

debuted in the early 1990s when TCE
introduced the CTC175/176/177 chassis
and has become standard fare in every
Thomson chassis since. [ asked my field
service engineer if Thomson had plans to
revert to the “industry standard” practice
instead of the TOB. He said Thomson
would continue to utilize TOB technolo-
gy. For better or for worse, the tuner as an
integral part of the motherboard is here to
stay, at least for RCA/GE televisions. As
of this writing, TCE is the only manufac-
turer using TOB technology.

Given the cost of tuner reptacement
versus the cost of new televisions and the
fact that TCE uses TOB technology, it
behooves us who make a living fixing
televisions to learn all we can about
tuners. The more we know, the better we

cando our jobs. The better we do our jobs,
the better our livelihood gets. So, let’s tatk
about tuners.

Inductors, capacitors, resonant
circuits, and varactor diodes

The cable system in my hometown is a
relatively small outfit. It routes a cable to
my house carrying the frequencies of 35
stations. The tuner in my television has
the job of selecting the channel I want to
see from the 35 possibilities and process-
ing it so [ can watch it and only it.

Each “channel” is 6 MHz wide and con-
tains audio and video that the tuner must
convert to a common intermediate fre-
quency (IF) from which other circuits in
the television receiver extract the video
and audio information. The tuner accom-
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Figure 5. The dashed lines indicate signal flow when the tuner has been asked to tune a channel in the low-band VHF spectrum.
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Figure 6. The dashed lines indicate the signal flow when high-band VHF channels are being tuned.

plishes the task by utilizing a series of
“tuned circuits.” All television tuners,
mechanical and electronic, use these
tuned circuits whose resonant frequency
determines which channel is tuned. By
changing the resonant frequency of the
tuned circuit, different RF carriers (chan-
nels) can be selected.

Let me explain as simply as possible
what [ am talking about. A tuned circuit

consists of an inductor and a capacitor con-
figured either in series or parallel. An
inductor is just a coil of wire. However, it
has the ability to oppose a change in the
current flowing through it. Its opposition
to current flow is called “inductance” and
is measured in henrys (H), millihenrys
(mH), and microhenrys (uH). Incidentally,
inductance causes voltage to build up
before current (“current lags voltage™).

A capacitor is an electrical gizmo com-
posed of parallel conducting plates sepa-
rated by an insulating (dialectric) materi-
al and has the ability to store an electrical
charge on its plates. The storage capucity
is measured in farads (F), microfarads
(iF), and picofarads (pF). Capacitors also
affect the circuit into which they are placed
by causing the current to build up before
the voltage (“current leads voltage™).
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Figure 7. Once the signal has been selected by the tuning filter, it is sent to the rf amplifier. Most
rf amplifiers are dual-gate depletion metal-oxide semiconductor field-effect transistors (MOS-
FET). MOSFETSs are voltage-controlled semiconductors that work much like vacuum tubes and

have a very high input impedance.

Inductors and capacitors can be con-
nected in series or in parallel. The total
inductance of inductors in series is com-
puted the same way as resistors in series,
while the total inductance of inductors in
parallel is computed like resistors in par-

allel. However, the total capacitance of

capacitors in series is figured like resis-

tors in parallel, while total capacitance of
capacitors in parallel is configured like
resistors in series.

You may be thinking, “Yes, that’s just
basic electronics.” You are correct. It is
basic electronics, and these basic con-
cepts are fundamental in understanding
and troubleshooting tuner circuits!

Figure | is a simple parallel resonant
circuit similar to what you find in almost
any tuner. Resonance is defined as the
condition existing in a circuit when the
inductive reactance cancels the capaci-
tive reactance or as the condition existing
when inductive reactance equals capaci-
tive reactance at the applied frequency.
The impedance of the circuit at resonance
will be maximum: that means maximum
signal voltage will be developed across it.
If you decrease the capacitance and/or the
inductance, you will raise the resonant
frequency, and if you increase the capac-
itance and/or the inductance, you will
lower the resonant frequency.

Mechanical tuners merely switch
inductors and capacitors in and out of the
circuit as the tuner rotates through its var-
ious channel settings. Electronic tuners
do the same thing electronically. Take a
look at Figure 2. The diode in the circuit
is a varactor diode. As you know, a var-
actor diode acts like a voltage variable
capacitor. Increasing the reverse bias
across it causes the capacitance to
increase, while decreasing the reverse
bias causes the capacitance to decrease.
This allows the resonant frequency to be
raised or lowered electronically.
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Figure 8. From the rf amplifier, the tuner signal is routed to the rf bandpass network, called the “double-tuned” filter by RCA (“double-tuned pri-
mary” and “doubfe-tuned secondary”). This element has a dual function: ta perform sharp tuning of the rf signal to obtain greater selectivity and to
provide a measure of impedance matching between the rf stage and the later stages in the tuner.
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Figure 9. When approximately -14.5V is applied to the “Band Switch” line, the tuned circuit of Figure 8 will consist of CR7108, L7111, and L7112.

The signal flow is indicated by the dashed line.

The building blocks of a basic tuner

A tuner, any tuner, has certain basic ele-
ments, and will be constructed along the
design shown Figure 3. This theoretical
tuner has been instructed to tune Channel
6. Since RCA has opted to construct the
tuner as an integral unit on the main PCB,
I will use the CTCI87 chassis as the
model for the rest of this discussion. If
you want an in-depth discussion of the
tuner on the CTC187 chassis, I suggest
you consult the CTC177/187 Trouble-
shooting Guide and Thomson Consumer
Electronics Color Television Basic
Service Data: CTC187. Both are avail-
able through your local RCA parts dis-
tributor or from:

Thomson Consumer Electronics
Technical Training Department
Post Office Box 1976
Indianapolis, Indiana 46206.

To a certain extent, a tuner is a tuner is
a tuner. Therefore, my comments will
apply to just about any tuner you service.
There will, of course, be variations based
on the manutacturer’s design parameters,
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Figure 10. If +11.5V is applied to the band switch line of Figure 8, CR7109 is forward biased, shunting L7112 to ground.

but the variations will not exclude any of
the basic elements depicted in Figure 3.

The input filter

The first “element” in the basic tuner is
the input filter. The tuner contains a filter
network to eliminate unwanted FM and IF
frequencies that may be present. It also
contains what the engineers at RCA call
“a single tuned filter,” that tunes the fre-
quency of the desired channel and inputs
the selected frequency to the rf amplifier.
The more-or-less complete schematic of
a tuner is shown in Figure 4.

Assume the tuner has been asked to tune
a channel in the low band VHF spectrum.
BS1 (band switch voltage 1) will be about
-14.5V, which reverse biases CR7112 and
CR7105, causing L7108, L7115, and
L7106 to make up the tuned circuit. I have
indicated signal flow by the dashed lines
in Figure 5. One other voltage is necessary
if the circuit is going to work properly, a
tuning voltage applied through R7114 and
R7113 to varactor diodes CR7107 and
CR7106. These diodes tune the resonant
circuits with which they are assoctated.
The tuning voltage is derived from the dig-
ital alignment parameters stored in the
EEPROM and will vary from about OV (for

Channel 2) to about 5V {for Channel 6).

Suppose the tuner has been asked to
tune a high band VHF signal. BS1 will go
to about +11.5V. That forward biases
CR7112 and CR7105. CR7112 turns on
and shunts L7108, removing it from cir-
cuit. CR7105 also turns on and connects
PCBLI (“printed circuit board inductor’)
to the circuit in parallel with L7106. The
switching action reduces the total induc-
tance, permitting the higher frequencies
to be tuned by CR7106 and CR7107. The
dashed lines in Figure 6 indicates the sig-
nal flow when high band VHF channels
are being tuned. The tuning voltage will
now vary from about OV to about +30V,
depending of course on the channel being
tuned. Naturally, the voltage will increase
as the frequency being tuned increases.

The UHF single-tuned filter works the
same way, except there is no “low band”
and “high band” to select. One frequen-
¢y (or channel) follows another in unbro-
ken sequence.

Note: BS1 goes positive (+11.5V) to
tune cable Channels 7 through 13 and
Channels 18 through 25; and negative (-
14.5V) to tune cable Channels 2 through
6 and Channels 14 through 17.
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The radio frequency (rf) amplifier

The next unit in the basic tuner design
is the rf amplifier (Figure 7). Most rf
amplifiers are dual-gate depletion metal-
oxide semiconductor field-effect transis-
tors (MOSFET). MOSFETs are voltage-
controlled semiconductors that work
much like vacuum tubes and have a very
high input impedance. The depletion

Voltage
controlled
oscillator

DC VOLTAGE

Frequency
comparator

FREQUENCY
SAMPLE

)
REFERENCE
FREQUENCY

Crystal
controlled
oscillator

Figure 11. This drawing provides an idea
about the make-up of a typical PLL circuit. A
voltage-controlled oscillator (VCO) sends a
frequency sample to a comparator that com-
pares it to a reference frequency generated by
a crystal-controlled oscillator. If the VCO gets
off frequency, the comparator sends it an error
voltage to correct its output. The VCO there-
fore stays locked to the crystal oscillator.
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TEST TV BAND PIX MID CHROMA SOUND LO
CH. CH. FREQ FREQ FREQ FREQ FREQ
1 2 1 55.25 57 58.83 59.75 101
2 6 I 83.25 85 86.83 87.75 129
3 14 1 12125 123 124.83 125.75 167
4 17 1 139.25 141 142.83 143.75 185
5 18 2 14525 147 148.83 149.75 191
6 13 2 21125 213 214.83 215.75 257
7 342 28325 285 286.83 287.75 329
8 37 2 30125 303 304.83 305.75 347
9 48 2 36725 369 370.83 371.75 413
10 50 2 37925 381 382.83 383.75 425
1 51 3 38525 387 388.83 389.75 431
12 57 3 42125 423 424.83 425.75 467
13 63 3 45725 459 460.83 461.75 503
14 76 3 53525 537 538.83 539.75 581
15 8 3 57725 579 580.83 581.75 623
16 93 3 637.25 639 640.83 641.75 633
17 110 3 709.25 711 712.83 713.75 755
18 117 3 75125 753 754.83 755.75 797
19 125 3 799.25 801 802.83 803.75 845

Table 1. The tuning voltage produced by the microprocessor comes from data stored in the tuner
parameter alignment section of the EEPROM. This information is based on what RCA calls “data

channels,” of which there are 19, as shown here.

The microprocessor uses “linear interpolation”

to determine the correct settings for the channels that fall between the data channels.

types are normally “on” without gate bias,
as opposed to the enhancement types that
require bias to operate. If you apply aneg-
ative voltage to the gate (with respect to
the source) of a depletion MOSFET, you
will reduce or pinch off current flow if the
negative voltage is sufficiently large. If
you apply a positive voltage, you will
increase current flow up to a point.
These MOSFETs are dual gate devices.

Both gates affect drain current, another
feature making them ideal rf amplifiers. In
this role, the rf signal from the tuner input
is applied to gate 1, while automatic gain
control (AGC) voltage is applied to gate
2. If AGC voltage increases, the rf signal
at the drain increases in strength. If AGC
voltage decreases, the strength of the rf
signal at the drain decreases. Remember
this tidbit because it will be important

FREQUENCY SAMPLE Voltage DC VOLTAGE
r controlled
oscillator
Frequency
Division logic - divider
(+N)
[ Frequency
FREQUENCY SAMPLE/+N comparator
1
REFERENCE
FREQUENCY
Crystal
controlled
oscillator

Figure 12. A programmable divider enables the PLL to lock the oscillator to a myriad of fre-
quencies. The microprocessor sends to the programmable divider what is called “division logic.”
The division logic sets the divide ratio in the frequency divider, permitting the VCO to change fre-
quency. The divided down frequency is then compared to the reference frequency. If it is off fre-
quency, the comparator generates an error voltage that the VCO uses to correct the new

frequency.

when you have to troubleshoot cne of
RCA’s TOB units for weak signal output.

You will note the presence of Q7403 and
Q7404 indicated by ablock labeled “BV/U
Switch.” These are band-switching tran-
sistors which [ will discuss later. I will sim-
ply note that when a VHF channel is select-
ed the band switch turns on, providing a
ground path for the source of the VHF rf
amplifier. When a UHF channel is select-
ed, the band switch turns off, removing the
ground path for the VHF amplifier turning
it off. The UHF amplifier works the same
as the VHF amplifier.

The rf bandpass network

The next element in our basic tuner
block diagram is the rf bandpass network
(Figure 8), called the “double-tuned” fil-
ter by RCA (“double-tuned primary” and
“double-tuned secondary”). This element
has a dual function:

* to perform sharp tuning of the rt sig-
nal to obtain greater selectivity and

« to provide a measure of impedance
matching between the rf stage and the
tater stages in the tuner.

The double-tuned primary is tuned by
CR7108 via a voltage applied to the “RF
Primary” line. The control voltage is
developed from the PLL circuit and
summed with the digital alignment volt-
age developed from parameters stored in
the EEPROM. When approximately
-14.5V is applied to the “Band Switch”
line, the tuned circuit will consist of
CR7108, L7111, and L7112. The <ignal
flow is indicated by the dashed line in
Figure 9. If +11.5V is applied to the band
switch line, CR7109 is forward biased,
shunting L7112 to ground (Figure 10).

The double-tuned secondary is tuned in
a similar manner, this time by a voltage
on the “RF Secondary” line and applied
to the cathodes of CR7111 and CR7113.
Band switching is accomplished by tog-
gling the voltage on the band switch line
between -14.5V and +11.5V. When the
band switch line has -14.5V on it, L7113
is in series with L7114. When the band
switch line goes to +11.5V, CR7110
becomes forward biased, removing
L7114 from the circuit by shunting it to
ground (Figure 10). The resonan: fre-
quency of the tuned circuit is therefore
changed (i.e. goes higher).

Note: BS1 is switched positive
(+11.5V)forcable Channels 7 through 13

April 1999  Electronic Servicing & Technology 11
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-%— Figure 13. This drawing shows a com-
plete electronic tuner, from the entry points for
the UHF and VVHF signals to the output for the
if signal.

and 18 through 125. It is switched nega-
tive (-14.5V) for cable Channels 2
through 6 and 14 through 17.

The oscillator and mixer

The oscillator and mixer make up the
next block in the basic tuner block dia-
gram and are contained within a single IC
inthe CTC187 chassis: IC7301. The local
oscillator (LO) generates a signal that is
beat (heterodyned) against the incoming
rf signal to produce a 45.75MHz inter-
mediate frequency (if) at the mixer out-
put. The LO outputis always tuned to pro-
duce a signal that is exactly 45.75MHz
above the received signal.

Suppose the tunerhas been settoreceive
Channel 6. The incoming video porticn of
the rf signal will be at 83.25MHz. The
local oscillator will produce a signal with
afrequency of 129MHz. When the two are
mixed (beat or heterodyned), the results
will be the sum of the two (212.25MHz)
and the difference between the two
(45.75MHz). The if bandpass extracts the
desired signal, 45.75 MHZ, while it rejects
the other signal frequencies.

As you know, the LO frequency must
change over a wide range to do its job.
Modern electronic tuners, including the
TOB, use a frequency synthesizer to con-
trol the LO. A frequency synthesizer con-
sists of a phase lock loop (PLL) and a pro-
grammable divider. Figure 11 will give
you an idea about the make-up of a typi-
cal PLL circuit.

A voltage-controlled oscillator (VCO)
sends a frequency sample to a compara-
tor that compares it to a reference fre-
quency generated by a crystal-controlled
oscillator. If the VCO gets off frequency,
the comparator sends it an error voltage
to correct its output. The VCO therefore
stays locked to the crystal oscillator.

A programmable divider enables the
PLL to lock the oscillator to a myriad of
frequencies (Figure 12). The micro-
processor sends to the programmable
divider whatis called “division logic.” The
division logic sets the divide ratio in the
frequency divider, permitting the VCO to
change frequency. The divided down fre-
quency is then compared to the reference
frequency. If 1t is oft frequency, the com-

April 1999  Electronic Servicing & Technology 13
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Figure 14. The tuner on board used by Thomson Consumer Electronics television sets differs from a conventional electronic tuner. Perhaps the
best way to get at the difference and to understand the technology is to discuss the place and function of U7501, an integrated circuit called “a

summing amplifier.”

parator generates an error voitage that the
VCO uses to correct the new frequency.

Take a few moments to study Figure 13.
U7301 contains the oscillator, the mixer,
and first it amplifier. U7401 is the tuner
PLL. Itreceives information from the sys-
tem microprocessor via the I-squared-C
bus that it decodes and uses to set up the
tuning voltages for the different RF stages
and the local oscillator.

Pin 8 outputs the Band Switch/Select |
voltages we have already noted. It selects
VHF low/VHF high bands for the incom-
ing rf signal, as well as for the local oscil-
lator. When pin 8 goes high, Q7402 turns
off, permitting its emitter to be pulled low
by the -12V supply. This action reverse
biases CR7303, preventing it from affect-
ing the VHF oscillator tank circuit. When
pin 8 goes low, Q7402 turns on, putting
+12V on its emitter. The positive voltage
forward biases CR7303, shunting L7305
and C7323 out of the circuit by switching
C7315 in parallel. The switching action
changes the LO tank circuit from VHF low
to VHF high. In other words, when pin 8
of U7401 goes low, the resonant frequen-
cy of the LO tank circuit rises, permitting
it to generate the frequencies necessary to
decode high band VHF rf signals.

Now you know how the LO switches

14 Electronic Servicing & Technology

bands. How does it change frequency
within a particular band? The PLL
(U7401) generates a LO tuning voltage at
pins | and 14. It actually outputs a series
of pulses that are low-pass filtered and
used to sink current through Q7401 to
lower the tuning voltage at its collector. As
Q7401 conducts less, the +33V pull-up
supply pulls the tuning voltage higher. The
tuning voltage is split and sent to two
places. The first is via R7401 and R7408,
where it is divided to form the “Vgpg” sig-
nal. The Vpgg signal is routed to the inter-
face circuitry, where it is summed with the
digital alignment offset voltages and used
to tune the single tuned and double tuned
primary and sccondary circuits. The sec-
ond route for the tuning voltage is to the
varactor diodes in the LO VHF and UHF
tank circuits. It is this voltage which caus-
es the frequency of the LO to vary.

The if bandpass

The last block in the diagram is the if
bandpass. Look again at Figure 13, pay-
ing attention the components tied to pins
3 and 5. The inductor and capacitors form
a circuit that permits the if frequency
(45.75MHz) to pass, while blocking other
signals that are always present at the
mixer output. The if signal is amplified

April 1999

and output at pin 1. It passes through a
second if filter (L7302, C7306, and
R7317) before it is further amplified by
Q7601 and passed on to the receiver’s
demodulating circuits inside U1001.

Digital alignment

As [have hinted, the tuner on board dif-
fers from a conventional electronic tuner.
Perhaps the best way to get at the differ-
ence and to understand the technology is
to discuss the place and function of
U7501 (Figure 14), an integrated circuit
called “a summing amplifier.”

Every tuner has circuits similar to
RCA’s single tuned and double tuned fil-
ters. The difference is the typical tuned cir-
cuits are tuned by the same voltage that
tunes the local oscillator. One voltage
tunes everything, in other words.
Traditional electronic tuners are often
called “track tuners” because every tuned
circuit, as well as the local oscillator,
tracks the same voltage. You know from
experience that the typical tuner produces
varying results. That is, some channels
come in sharp and clear, while other chan-
nels do not; the results of all circuits track-
ing one voltage. RCA attempted to
improve overall tuner performance by
optimizing the tuning voltage applied to



the tuned circuits. One voltage controls the
LO, while other voltages (three of them!)
control the single tuned, double tuned pri-
mary, and double tuned secondary circuits.

The question becomes, “How did they
do that?” Remember the tuning voltage
developed at pins 1 and 14 of U74017 It
is sent to two places, one of which is to
U7501 as Vggg. This voltage is added to
another developed by the microprocessor.
The two voltages, the tuning voitage from
the tuner PLL and the voltage developed
by the microprocessor, are summed
inside U7501 and sent to each of the three
tuned circuits, permitting them to be
tuned in a way that optimizes the signal
for each channel the TV receives.
Actually, the microprocessor does not
“output a voltage.” It does output a pulse
width modulated signal that is low pass
filtered and summed with the Vggg.

The voltage produced by the micro-
processor comes from data stored in the
tuner parameter alignment section of the
EEPROM. This information is based on
what RCA calls “data channels,” of which
there are nineteen (Table 1). The micro-
processor uses “linear interpolation” to
determine the correct settings for the
channels that fall between the data chan-
nels. Using data channels and linear inter-
polation instead of all the channels the TV
receives greatly reduces the number of
alignments and saves valuable space in
the EEPROM. Each data channel. as you
know from expericnce, is aligned via the
service menu using the procedure out-
lined the service data.

A summary of the tuning process

I can summarize the tuning process like
this. When the viewer selects a channel,
U3101 sends clock and data information
to U7401 telling it what band and fre-
quency to synthesize. The output of pins
I and 14 sets the tuning voltage for the
LO and Vggg tuning voltage sent to
U7501, while pin 9 tells the oscillator/
mixer which oscillator to use (VHF or
UHF). The local oscillator responds by
producing the necessary frequency to
tune the requested channel. BSI voltage
from U7401 tells the filters which band
to tune. At the same time, the Vggg is
summed with the D/A voltages from
U3 101 and sent to the tuned filters to tune
the desired channel. The result is the
viewer gets to see and hear the channel
he/she has selected. |

Test Your Electronics

Knowledge

by Sam Wilson

1. What is the RMS value of a 10V
peak-to-peak sinewave?

A. 14V

B.3.5+V

C.5v

D.7.07V

2. In order to lower the resonant fre-
quency of a series LC circuit,

A. increase the inductance value.

B. lower the inductance value.

3. The differentiating circuit in a tele-
vision receiver is a:

A. high-pass filter.

B. low-pass filter.

4. In order to increase the capacitance
or a capacitor, you would move the plates

A. closer together.

B. farther apart.

5. Power transformer cores are lami-
nated in order to

A. reduce cost.

B. reduce copper loss.

C. reduce eddy current loss.

D. reduce hysteresis loss.

6. Write the Boolean expression using
A, B, A and B for the circuit shown in
Figure 1.

7. In a series RC circuit connected
across an ac source, the

A. voltage leads the current.

B. current leads the voltage.

8. In an ideal circuit, the power
factor is:

A. one.

B. zero.

9. Which of the following will be
hotter?

A. 500Q resistor with a dc voltage of
10V across it.

B. 500C2 resistor with a sine-wave volt-
age with a peak voltage of 10V acrossiit.

10. The frame frequency of a black and
white television isabout Hz.

Bonus Question: What is the value of
the following determinant?

236 428 _
Wilson is the electronics theory consultant for 194 13.6
ES&T.
A LAMP B
\go @ [I[— C
a9 B

Figure 1. Write the Boolean expression for this circuit.
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Other ideas for improving a

consumer electronics

service business

by Gerry McCann and the members of NESDA

he ideas published here were generated by members of

the National Electronics Service Dealers Association

(NESDA) during a “Best Ideas Contest.” We publish them
in the hope that they may help other service centers, and perhaps
inspire them to come up with their own ideas to improve their
businesses.

I. Give away packs of microwave popcorn as an ad for your
business. The contributor passed around a sample and showed
he had labeled the popcorn pack “Enjoy your snack this evening
on us. Thank you for choosing Merrow Electronic Servicing as
your Service Center.” Feedback of thankful comments and
excellent acceptance at a very low cost of about 25 cents per
item. This idea received the most votes of the session.

2. When you come across a printed circuit board covered with
200, use a piece of an aspirin on the solder joint and heat it with
a solder gun o clean the board. This item can sometimes be
found around service areas. Yes, it was mentioned that smaller
resin mess may only require a baby aspirin to clean it up.

3. Offer a special telephone discount of $10.00 for telephone
price shoppers, those who price shop by phone. Ask them to
mention the discount when they bring their unit in. Use a track-
ing number to increase caller awareness of this attraction.

4. Build your own low-cost, in the service center, second-
story power lift system. Uses a winch in the girder on the sec-
ond floor, with cart, using offset wheels and a platform to keep
large TV and PTV units level. The need here was to safely make
the second story available for large-product short-term storage
at a reasonable cost of about $650.00 to construct.

Gene Doba of Bammel TV in Houston brought a miniature
prototype and a set of pictures to show the concept. This idea
received the second most votes as “best” of the session.

5. Use a 2 part form as a front counter accessory check list.
Show client name, tag #, and a list of most possible accessories
with “Y”" and “N” indications which can be circled. Have lines

McCann is owner of an independent consumer electronics service business.
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for other accessories and condition of the unit. Include a dis-
claimer for accessories not visible, like tapes, CDs, etc. Client
signs and receives a copy — other copy stays with unit.

6. Maximize your tax deductions. There are special rules
where the charitable deduction the corporation is allowed is the
inventory’s cost, plus a fraction of its appreciated value. Use for
inventory or schematics donated to specific authorized organi-
zations. Investigate IRC Section 501(c)(3).

7. Use stickers for info on computer repairs. State hard drive
type, cylinder sectors size, etc. Sticker can also be used on
disketles showing unit was virus-free when unit left the service
center, date, and tech 1D can be shown.

8. Use a brochure with a check list to be used in home ser-
vice calls. Show a map of the service center locations, the brands
serviced, and a history of the company. Add a coupon for the
next service needed. Leave two at each call, asking that a neigh-
bor be given the second coupon

9. Small inexpensive toys, such as small cars, are handed out
to the kids who come into the service center. This way when
something needs repairing, the children bring in the parents. The
children will vocally remind the parents of the toy long after the
visit. This servicer also repairs the batiery-operated child-sized
motorized cars.

10. Give amedian estimate on all products at the front counter.
Get this amount pre-approved. Call estimate if repair runs over
that amount.

11. Use some type of code on your counter invoice to indi-
cate if the client left the remote: Suggestion: WR = With Remote
NR = No Remote.

12. Work with your local BBB to create and have them print a
Electronic Service Brochure for consumers. Use the BBB copies
and tag with your own label. Hand out when units are brought
in. This tells clients what to expect, and promotes your service
center as believing in fair business practices. Larry Parnell of
Houston describes the experience of remaining active with BBB
relations. This idea received the third most votes of the session.

13. Collect a technical diagnostic fee on each incoming ser-
vice product.



14. If you have a sales and service dealership, allow a per-
centage of the minimum diagnostic fee to be applied to the pur-
chase of a new unit if the set brought in is not repaired.

15. Collect a minimum diagnostic fee and get a pre-estimate
approved. Use the history of other similar products — symp-
tom/cures and promise the owner to be notified if the actual
repair exceeds the pre-estimate amount.

16. With each outgoing repaired audio tape recorder, video
tape recorder, and camcorder product include a sample tape of
information recorded on the product. Label it as a final Quality-
Control tape done after repair completion and request it be saved
for the length of the repair warrant, then used as a blank. Include
only good-quality tape in this program.

17. Use a quality-control tape as outgoing advertising. Show
pictures of your service center on the tape.

18. Retirement program ideas were mentioned as a way to
keep technicians. Money market funds are available through
stock brokers. Can be set up with 5% of salary, no federal taxes.
There are limitations on participation percentages, matching
funds and changes but a retirement is now worth investigating,
even for small business.

19. Use video head cleaning tapes at the front counter on all
call backs. They cure a high percentage of common dirt-relat-
ed problems and 90% of the time the client will then purchase
the cleaner tape.

20. Advise all clients that units will require maintenance.
Suggest that every household should budget for some electron-
ics equipment repairs. Suggest clients use a piggy bank at the
TV set or stereo for spare change and use this money when
repairs are needed. This sets a standard of what to expect.

21. Supply the above piggy bank. Advertise on the side of
the bank.

22. Remind personnel to speak slowly and distinctly when
answering the phone. Many times the client can’t understand
the name of the company they are calling, or who they are
speaking too. Clearly pronounce the company name, a greet-
ing, and your own name. A professional call taker then owns
the conversation.

23. Leave advertising pens and business cards at local video
stores for their clients to take home. If the video store customer
becomes a servicer client, send the video store a rebate check
at the end of the month, depending on volume. Track by spe-
cial coupons or specially code numbered pens.

24. Mail a sign-off letter to clients who don’t pick up their
units. This frees up space on your shelves. The client can elect
to sign it off to you for disposal or come pick it up. This
approach allows for a sense of urgency to move the unit away
from your storage.

25. Avoid the perception of any kind discrimination on min-
imum diagnostic charges collected at the front counter. Collect
from everyone alike. Be very careful of waivers. Clients don’t
always hear what you say to them, but listen carefully to what
you say o everyone else at the counter.

26. Communicate with employees by setting up team
breakfasts.

27. Meet at an area restaurant. Employees get to talk to owner
and each other. Rotate departments.

As an incentive to meet production, set up a team lunch for
those departments, or technicians, that meet production quetas.

28. Have cardboard sleeves with your store’s advertising
printed to return CDs or CD-Roms that had been stuck in audio
and computer drives.

29. Use sealing tape over at least one of the cabinet screws
after wrapping up each repair. It will keep others out of your
repair work or make intrusion obvious until the repair watran-
ty is over. Securily tags are commercially available like those
used on rental videotapes that show “Void if removed” when
tampered.

30. Wrap up each outgoing repaired unit in a bag or protec-
tion container. If a plastic bag is used, they should be stamped
with the “small child” warning.

These ideas were generated by members of NESDA, the
National Electronic Service Dealers Association, during a ses-
sion called the NPSC *96 Best Idea Contest. This session took
place during the NESDA National Professional Service
Conference, in August, 1996. We thank NESDA for giving per-
mission to reprint them here. For more information about
NESDA, call or write: NESDA, 2708 W. Berry, Fort Worth, TX
76109-2356, 817-921-9061. n
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Satellite Dealers Association
In Conjunction with

Professional Service Association (PSA) and

Florida Electronic Service Association (FESA}
present the

1999 All Service Convention

The convention for electronic and appliance service dealers
and technicians.

Orlando, Florida, March 10-14, 1999

The All Service Convention will include an all cay trade show, informative
technical and management seminars, and training forums.

The associations will be administering Certification Exams, offering
internationally recognized credentials.

All those who register with ETA to attend will receive a
complimentary copy of either ETA’s Antenna Book 1, or
Associate CET Exam Study Guide Book 1. (A $24.95 value.)

For more information contact ETA at 765-653-8262 or 765-653-4301
602 N. Jackson,
Greencastle, IN 46135
Fax: 763-653-4287
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he whole is greater than the sum of

its parts, or so it is said. That state-

ment is certainly true when it comes
to a consumer electronics product: a TV,
VCR, or a stereo system, for example. It’s
interesting to consider. If you place all the
parts that make up one of those products in
aheap, it’s just a jumble of pieces. Connect
them correctly and apply the correct type
of power, and it becomes a functioning mar-
vel of modern technology.

Conversely, if onc of the components of
such a whole no longer functions, the prod-
uctno longer functions, and it reverts to the
useless heap that it was before it was assem-
bled. When that happens, assuming that it’s
not too old, or too cheap, the owner usual-
ly wants to find someone who can deter-
mine which part or parts are faulty, find
replacements for them, and restore the
product to wholeness and functionality.

Once that someone, the service center, has
isolated the components that have caused
the fault and ordered a replacement, then it
becomes the responsibility of the distribu-
tor to supply the part.

Naturally, the owner of the faulty product
hopes that the service center can get the
product back to him quickly, so that he can
put it back in operation in his home. And, of
course, the service manager wants to get the
product repaired quickly so that he can
return the product to its owner quickly, so
that he can be paid for the work. If the ser-
vice center has chosen the correct distribu-
tor, they may be able to get the replacement
components quickly and quickly get the
product back to the owner. On the other
hand, if the distributor has to back order the
component, it may be weeks before the
transaction is completed.

That’s why it’s important to do a little
research before selecting adistributor. Some
distributors are more efficient, more con-
scientious than others. Some distributors are
authorized for certain brands and have a
much better likelihood of having those parts
than do some other distributors.

That’s why ES&T presents this
“Distributor Showcase” once a year. In the
showcase, we give each distributor who
advertises in this issue an additional
amount of space equivalent to the size of
their ad in which to teil readers more about
their business than is possible with an ad.
We hope that reading these showcase
entries helps readers make a more informed
decision in choosing a distributor. The fol-

lowing text gives some suggestions on
making this decision.

Consider these variables

When choosing a distributor, consider
some of the factors listed below. Some
apply only to the local distributor, and
some apply only to mail order, but it would
be a good idea to keep them in mind any
time you're thinking about doing business
with a new firm. These items are not list-
ed in any particular order, for the simple
reason that their order of priority or impor-
tance depends upon your particular wants
and needs. Put them in order of importance
for yourself.

* Do the distributor’s facilities and/or lit-
erature give the impression of competence
and order?

* Do prices seem reasonable and in line
with what other companies charge?

* Are most items in stock, or does the dis-
tributor have to back order many ot them?

* Does the distributor offer a broad line of
products, or will you have to find other
sources of supply for many of your needs?

* Does the distributor specialize in any
particular kinds of products that you typi-
cally order?

» What kind of payment options does the
distributor offer: Open order account, cred-
it card, COD, check, etc.?

» How soon after receipt of an order does
the distributor ship?

* Does the distributor add a shipping sur-
charge, or a handling charge?

* Does the company list a toll-free tele-
phone number?

*» Are such ordering options as fax, and
telex available? Do they have a website
where you can look up products and order
what you need?

» What is the distributor’s return policy?

» Are all of the distributor’s policies well-
documented, or do you have to guess at
them? Or do they seem to differ depending
on his whim?

» What kind of warranty, if any, does the
distributor offer?

* Does the distributor publish a catalog?
If so, 1s it clear and easy to understand?

* [s there a minimum order amount? If so,
is it reasonable?

» What kind of shipping options are avail-
able: mail, UPS, Federal Express, etc.?

» What kind of special services, such as
assembling cables, etc., does he offer?

* What research services does the dis-
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tributor offer to help you to find the part
you need?

Some important questions to ask

Some of these questions may not seem
important, but from what we have leamed
from some of our readers, they may be very
important. For example, we learned from
one of our readers that one mail order com-
pany that he dealt with made a regular prac-
tice of charging unnecessarily high shipping
charges on the products he sells.

Another practice that some distributors
indulge in is to hold shipment of products
for some time after the purchaser’s check
has cleared. This gives the distributor a nice
little interest-free loan between the time the
check clears and the time he decides to ship
the merchandise. This is not necessary.
Some companies ship the product immedi-
ately after receiving an order.

One other thing to keep in mind is that
some distributors charge a restocking fee
even when they were responsible for ship-
ping the incorrect product in the first place

This showcase may help

The purpose of this distributors’ show-
case is to provide the distributors who adver-
tise in it with additional space to give read-
ers information about their companies. We
hope you’ll take this opportunity to learn a
little more about these companies so that
you’ll have a better idea of their capabilities
and practices.

Let the buyer beware

Most replacement parts distributors are
hard-working, well-organized, ethical com-
panies, who will make every effort to help
you obtain the correct replacement for a
faulty component. Some are less ethical in
their practices. It’s not always easy to locate
the good ones and avoid the ones that will
give you problems.

When you’re considering ordering prod-
ucts from a new distributor, it might be wise
to start out with a small order and see what
kind of treatment you get. If the service is
good, you might gradually increase the size
of your order and gradually build up a close
working relationship.

If the service you receive is not what
you’d like, try someone else. It’s your busi-
ness that will suffer if you don’t get what
you order when you need it, or if you’re hit
withexorbitant freight charges that you have
to pass along to your customer. [ |
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Thomson Consumer Electronics

Thomson Consumer Electronics
believes that you should have achoice.
We realize that you rely on our gen-
uine replacement parts not only dur-
ing the required warranty period, but
also when you want the highest level
of quality and performance available.
We also realize that not every estimate
you give can be converted to a repair
using original parts. That’s our differ-
ence, we give you the choice!

Original Parts

RCA and GE genuine replacement
parts provide today’s service profes-
sional with the reliability they need
when completing in-warranty repairs.
And they are delivered to you by parts
distributors who provide an outstand-
ing level of service. In fact, our most
recent survey of the service industry
continues to show that three out of
four servicers believe that no other
manufacturer provided a consistently
better parts fulfillment system than
the Thomson Consumers Electronics’
parts distributors.

Thomson Premier Distributors can
fill your warranty parts orders either
off their shelves on all in-stock prod-
ucts, or by placing a Direct Drop
Shipment (DDS) order via compuier
directly into the TCE national parts
depot. Either way, you receive the part
you need to complete the repair quick-
ly and you get the highest possible fill
rate for warranty parts to service RCA,
GE, and ProScan products. This com-
puter link also allows the Premier
Distributor access to all the informa-
tion needed to provide you with the
high level of service you require in
today’s fast paced business.

SK Series Universal Parts
You know that lower estimates

equal more repairs and more business
for you. To help you turn more of
those COD estimates into repairs,
Thomson continues to broaden it’s
line of SK Series Universal Products.
These quality parts let you reduce the
repair estimate by lowering your
replacement cost, and that’s good
news for you!

SK Series Universal Products cover
a wide range of high wear, high usage
parts. Whether you need video heads,
flyback transformers, video replace-
ment parts, belts, tires, pinch rollers,
laser pickups, RF modulators, exact
semiconductors, servicer aids, repair
kits, capacitors, resistors and more,
you can look for SK Series 1st!

TCE Literature

Thomson also provides a number
of publications which makes finding
the right part for the repair cven eas-
ter. Our latest “SK Series Product
Guide” (Catalog #401) is a quick ref-
erence ool to the SK Series Universal
Product line. Photographs, text and
graphic illustrations all help guide you
to the right stock number very quick-
ly and easily.

In addition to TCE’s service data,
the “Television Components Quick
Reference Guide” contains key part
numbers for recent RCA, GE, and
ProScan chassis. It’s ideal for
the technician on the road. It folds
to fit in your pocket. The Quick
Reference Guide also contains a
section dedicated to the EPROM’s
associated with chassis CTC169
through CTC189.

And there is of course, our well
known and widely accepted “OEM
Remote Control” book. This book is
printed once a year and no one that

repairs TCE products should be with-
out one!

These publications are available
from your Authorized Thomson Parts
Distributor. For the “SK Series
Product Guide” order publicetion
111226, for the “Quick Reference
Guide” order publication 1J9548, and
for the “Remote Control” book crder
1F5790.

Accessories and
Components Business

The Thomson Consumer Elec-
tronics, Accessories and Com-
ponents Business provides service
from a 358,000 square foot facility
located in Deptford, New Jersey.
All business functions — custemer
service, sales and marketing, qual-
ity assurance, product analysis,
administrative departments and
warehousing operate under one
roof. Some parts are stocked in satel-
lite warehouse facilities in El Paso,
TX and Indianapolis, IN.

A full line of RCA brand Consumer
Electronics Accessories is marketed
from this facility as well. The busi-
ness is managed by Jack Nick,
Vice President. Thomson Consumer
Electronics corporate headquarters
1s in Indianapolis.

One Call Is All
You Need To Make

Whether you need original RCA
and GE parts or SK Series products,
your Thomson distributor is your
one stop source. A single call to
a Thomson Distributor gives you
the choice you deserve, making
your business more profitable. To
locate a nearby Thomson Authorized
Distributor, simply call (800) 336-
1900 today.
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Panasonic Services Company
20421 84th Avenue South

Kent, Washington 98032

Phone: 800-833-9626
Fax: 800-237-9080

For over 35 years, the Panasonic, Quasar,
and Technics brand names have appeared
throughout American homes and industries.
In that time, our company’s commitment to
total customer satisfaction has manifested
itself in many ways. Our approach to post
sales support has evolved to include pro-
grams that encompass qualitative human
resource training, as well as ones that stress
the development of automated processes
that allow us to offer timely, accurate solu-
tion to our users’ service needs.

The engine behind PACS’s ability to
ensure timely repairs is our ability to deliv-
er parts, accessories, and service literature
to our network of factory service centers,
independent servicers, and dealersina time-
ly manner. We are now secing 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 Center in Kent, Washington. From
here and with further support from sales &
marketing stafl” and field statf 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 Customer Service
Department located in Kent, WA. This
office handles a wide varicty of customer
calls ranging from simple parts orders to
research requests on unique model num-
bers. Currently, the Customer Service
Department handles over 3,200 calls per
day taking orders, supplying estimated
shipping time, return authorizations, pro-
cessing credits, and special orders. Also the
Customer Service Department receives
over 1,000 faxes daily. In addition, we otfer
retail customers toll-free phone and fax
numbers and on line ordering through the
Internet. Qur customers can order literature,
parts or any of our comprehensive line of
accessories.

In order to further improve our level of
customer service we have made significant

investments in phone management systems
in order to improve our efficiency. Data
gathered from these systems graphically
depict work load volume, peak times, and
average call length on a daily basis, and give
management a true picture of where addi-
tional improvements are needed.

Our staff includes representatives that
reach out to the field as well. Regional Parts
& Accessory Representatives call on dis-
tributors, independent servicers, dealers,
and even to consumers to assess their needs.
With a comprehensive portfolio of sales
programs and promotional items, they are
able to offer profitable opportunities to
small and large businesses alike. Along the
way they are able to keep in touch with ever
changing needs of all, and make the neces-
sary recommendations to our market devel-
opments personnel.

Our commitment does not stop with our
internal efforts. We also maintain a network
of over 40 authorized independent parts
and accessory distributors who are well

positioned to support our wide range of

customers in various markets throughout
the country.

Parts and Service
Literature Distribution

Once we’ve established what our cus-
tomer needs, we have to get it to then.
That’s the job of over 125 employees that
staff our parts and service literature ware-
house in Kent. The building isa quarter mile
long. and encompasses 228,000 square feet,
which houses over 110,000 line items and
2.8 millions pieces.

The warehouse day begins at 6:00 a.m.
There are over 2,000 parts orders being
processed at any given time. In order to
manage such an overwhelming task, proce-
dures have been created that allow us to
meet our goal of having all orders shipped
within 24 hours. By the end of the day, the
facility will have shipped approximately
2,700 parts and literature orders, which con-
sist of over 7,000 line items, and over
35,000 pieces!

Through the use of bar coding, and a RF
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(radio frequency) based receiving system,
we are able to reduce the turn around time
for receiving and stocking, making goods
available to the customer even sooner.

We have recently completed our invest-
ment in the modernization of our warehouse
operations. This includes the expanded use
of RF and bar codes throughout the facili-
ty, conveyors, carousels and a new software
system. Designed to create a paperless envi-
ronment, this comprehensive, state-of-
the-art installation enables us to provide
taster, error free service to our customers
as well as positioning Matsushita for the
next decade.

Finally, in our effort to be earth friend-
ly, the warehouse has been a leaders in the
efforttorecycle. It all started four yearsago
when we began o use biodegradable pack-
ing material. Today, we have a compre-
hensive program to recycle all paper, card-
board, aluminum cans and pallets. We
make an effort to purchase recycled prod-
uct when it is available. In recognition of
our efforts, we were designated a
“Distinguished Business in the Green” by
King County.

The Future

We have recently expanded our cus-
tomers ability to have on-line access with
Panasonic Services in the form of an
Internet parts inquiry and ordering system.
Our new order system is casy to use and
provides up to the minute detail on parts
availability, orders, credits, returns and
order history.

Internally, with systems that our cus-
tomers don’t directly see, we move further
into the information age. Not only do our
purchasing agents continue to employ CD-
ROM information systems, we are now on-
line with our factories in Japan for inquiry
purposes, a capability we plan to expand to
selected aspects of our market. The use of
bar coding will continue to expand.

Our goal for the future is customer satis-
faction, not just for our direct customer, but
anyone who comes in contact with
Panasonic, Technics, or Quasar.



Matsushita Original
Replacement Parts and Accessories

Nothing less than total satisfaction is expected by today’s customers. The only
way to live up to this standard is by using Matsushita Original Replacement Parts
and Accessories. The source of this quality is Panasonic Services Company and

your Authorized Replacement Parts Distributor.

Consult the list below, or call

1-800-545-2672 for the location nearest you.

CALIFORNIA

Andrews Electronics (C/V/M/A) * 25158 Avenue Stanford. Sunta Clarita 91355 * 800-289-0300 * FAX 800
289-0301

AVAC Corp. (V) * 3746 Bradview Dr.. Sacramento 93827 * 916-361-7491 * FAX 916-361-5480
Blaheman Wholesale (V) * 1800 E. Walnut St., Fullerton, 92631 * 714-680-6800 * FAX 714-680-8700
Cass Electronics (C/V/M/A) * 801 Seventh Ave., Oakland 94600 * 510-839-2493 or 8000-974-5775 (outside
510) * FAX 510-465-5927

E and K Parts, Inc. (C/V/M/A) * 2115 Westwood Blvd., Los Angeles 90025 * 800-331-8263 or 310-475-
68418 * FAX 800-826-0890 or 310-474-0846

Pacific Coast Purts (C/V/M/A) * 15024 Stutt Court, Gardena 90248 * 800-421-5080 * FAX 800-782-5747
Star For Parts (V) * 10727 Cominerce Way. Suite B, Fontana, 92335 * 909-428-1404 * FAX 909-428-3213

COLORADO

Star For Parts (V) * 2350 Arapahoe St., Denver 80205 # 303-296-2117 * FAX 303-296-2120\

CONNECTICUT
Signal Elcctronics Supply. Inc. (C/M/A) * 589 New Park Ave., West Harttord 06110 * 860-233-8551 * FAX
860-233-8554

FLORIDA

Herman Electronics (C/V/M/A) * 7350 N.W. 35th Terrace, Miami 33122 * 8§00-938-4376 * FAX 800-
938-4377

Layco. [nc. (C/V/M/A} * 501 S. Main St.. Crestview 32536 * 850-682-0321 * FAX 850-682-8820

Vance Baldwin (C/M/A) * 2701 W. McNab Road, Pompano Beach, 33069 * 800-432-8542 * 954-969-181 1
* FAX 954-969-0226 * 800-552-1431

Vance Baldwin (C/M/A) * 1801 N.E. 2nd Ave.. Miami 33132 * 305-379-4794 *FAX 305-373-8855

Vance Baldwin (C/V/M/A) * 1007 N. Himes Ave.. Tampa 33607 *800-299-1007 * FAX 813-870-1088

GEORGIA

Buckeye Vacuum Cleaner (V) * 2870 Plant Atkinson Rd., Smyrna 30080 * 404-351-7300 * FAX 404-351-7307
Wholesale Industrial (C/M/A) * 5925 Peachtree Corners East, Norcross 30071 * 770-447-8436 * FAX 770-
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 N. Milwaukee Ave.. Niles 60714 * 817 047-6700 * FAX 847-647-0534

Joseph Electronics. Inc. (C/M/A) * 8830 N. Milwaukee Ave.. Niles 60714 = 847-297-4208 * FAX 847-297-6923
Union Electronic Dist. (C/V/M/A)} * 311 E. Corning Rd.. Beecher. [L 60401 * 800-048-6657 or 708-946-9500
* I'AX 800-43-UNION or 708-946-9200

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

MARYLAND
Tritronics, Inc. (C/V/M/A) * 1306 Contmental Dr., Abingdon 21009-2334 * 800-638-3328 * FAX 800-
888-FAXD

MASSACHUSETTS
Tee Vee Supply Co. (C/V/M/A) * 407 R Mystic Ave,, Unit 14, Medford 02155 * 781-395-9440 * FAX 781-
391-8020

MICHIGAN

Allied National (V) * 13270 Capital Avenue, Oak Park 48237 * 800-999-8099 * FAX 800-730-5696

G. M. Popkey Co. (C/V/M/A) * 5000 W. Greenbrooke Dr. S.E.. Grand Rapids 49512 * 800-444-3920 or 616-
698-2390 * FAX 6106-698-0794

Remcor Electronics (C/V/M/A) * 10670 W. Nine Mile Rd.. Qak Park 48237 * 248-541-5666
* FAX 248-398-1016

{C) Consumer Electronic Parts (V) Vacuum Parts (M) Major Appliance Parts (A) Accessories

MINNESOTA

Almo Distributing (V) * 8600 109th Ave. N., Champlin $5316 * 800-252-2566* FAX 612-421-8640
AVAC Corp. (V) * 666 University Ave., St. Paul 55104 * 612-222-0763 * FAX 612-224-2674

Ness Electronics. Inc. (C/V/M/A) * 441 Stinson Blvd. N.E.. Minneapolis 55413 * 612-623-950% * FAX 61{2-
623-9540

MISSOURI

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

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

NEW JERSEY
Panson Electronics. (C/V/M/A) * 1-80 and New Maple Ave, PO Box 2003. Pine Brook 07058 * 8(0-846-
2484 or 973-244-2400 * 'AX 800-332-3922

NEW YORK

Dale Electronics (C/V/M/A) * 7 E. 201h St., New York City 10003 * 212-475-1124 * FAX 212-475-1963
Jayso Electronics Corp., (C/V/M/A) * 3210 White Plains Road, Bronx 10467 * In NY 713-798-1050
Qutside NY 8000-426-4422 * FAX 718-655-1196

Radio Equipment Corp. (C/A) * 196 Vulcan St., Buifalo 14207 * 716-874-2690 * FAX 716-874-2698
Standard Electronics (C/V/M/A) * 215 John Glenn Dr., Amherst 14228 * 800-333-1519 OR 715-691-3371 *
FAX 800-338-124]

Star For Parts (V) * 250 Rabro Drive E.. tHauppauge 11788-0255 * 800-523-6046 * FAX 516-348-7160

OHIO

Carmen’s Vacuum (V) 85 South Hamilton Rd., Columbus, OH 43213%614-864-0190 *(F)614-364.0193
Electric Sweeper Co./ESSCO (V) * 7800 lHub Parkway. Valley View 44125-5711 * 800 321-2664 * FAX
216-524-4142

Fox International. Inc. (C/V/M/A) * 23600 Aurora Rd.. Bedford Heighis 44146 * 440-139-8500 * FAX 800-
445-7991

MCM Electronics (C/V/M/A) * 650 Congress Park Dr., Centerville 45359-4072 * 800-543-4330 or 937-434-
0031 * FAX 937-434-6959

OKLAHOMA

Huey's. (V) * 6005 N.W. 2nd, Okiahoma City 73127 *860-654-6622 * FAX 405-495-3812

OREGON

Diversified Parts (C/V/M/A) * 2114 S E. 9th Ave.. Poriland 97214-4615 * 8(X)-338-6342 * FAX £00-962-0602
Norihwest Wholesale (V) * 426 N.E. Davis St., Portland %7232 * 800-234-8227 or 503-232-71 14 * FAX 503-
232-7115

PENNSYLVANIA
Steel City Vacuum Co.. Inc. (V) * 919 Penn Ave., Pitisburgh
* FAX 412-731-3205

15221 * 800-822-1199 or 412-731-0300

TENNESSEE
Shields Electronics Supply. Inc. (C/V/M/A) * 4722 Middlebrook Pike, Knoxville 37921 * 423-588-2421
* FAX 423-588-3431

TEXAS

Electrotey, [nc. (C/V/M/A) * 2300 Richmond Ave.. Housten 77098-3299 * 713-526-3456 * FAX 7 13-639-6400
Electrotex. Inc. (C/V/M/A) * 1200 W. Hildehrand. San Antonio 78201 * 210-735-9271 * FAX 210-737-2642
Fox International (C/V/M) * 752 S. Sherman. Richardson 75081 * 800-321-6993 or 216-439-8500
* FAX 800-445-7991

Genvac (V) 1560 A Industrial Drive. Missouri City 77489 * 800-229-8227 * FAX 281-261-63¢3

VCP Intemational, Inc. (V) * 2285 Merritt Dr.. Garland 75040 * 972-271-7474 * FAX 972-278-3981

Panasonic Services Company

20421 84th Avenue South, Kent, Washington 98032

Panasonic.-

Technics

Ouasar.
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PTS

5233 South Highway 37
Bloomington, IN 47402
Phone: 800-844-7871
Fax: 800-844-3291

E-mail: pts@ptscorp.com

Website: www.ptscorp.com

For over thirty years, PTS has been providing
quality service to the electronic service industry.
PTS is the nation’s largest source for all major
brands of television replacement tuners and
mainboards. Television tuners and mainboards
are in stock for immediate shipment. Brands such
as Zenith, RCA and Philips are available at sig-
niticant savings when compared to manufactur-
er direct replacements. PTS employs over 400
technical and support stafl with branches in
California and Colorado.

Satellite Receivers
In addition to television tuners and mainboards,
PTS oftfers 24-hour in-house turnaround time,

subject to parts availability, on major brands of

satellite receivers. Most major makes and mod-
els are currently serviced for $49.95 plus parts.

DBS and C-Band receivers are serviced at cor-
porate headquarters in Bloomington, IN.

Free Shipping
Television tuners purchased from PTS are
shipped with FREE overnight delivery to most
destinations. Over 40 different brands arc avail-
able with a 90% fill rate. Order today and have
it delivered tomorrow.

Thousands In-Stock
PTS maintains an extensive inventory on most
major brands of television replacement tuners
and mainboards. Thousands of tuners and main-
boards are readily available. If the item is not cur-
rently in stock, PTS has a service support system
to rebuild your non-working tuner or nminboard.
PTS also offers express service on Hitachi, Sony,

and Mitsubishi mainboards. Call for service
availability on recently introduced models.

Our Objectives
PTS has been supporting the independent service
dealer, retailers, and independent manufacturers
since 1967. If you’re a one-man operation, multi-
plelocation service center, or a manutfacturer, PTS
can help with service solutions. PTS will help
increase profits utilizing four primary objectives:
REDUCE PARTS INVENTORY. There is no
need to stock expensive, unnecessary parts for
repair when you rely on PTS for replacement
tuners and mainboards. PROVIDE FASTER
SERVICE. You’ll minimize having to wait for
backordered parts, schematic, or technical infor-
mation. In most cases, we’ll process your order
long before you could have obtained special
ordered parts or schematics. MINIMIZE LABOR
COST. Knowing that PTS provides an excellent
source for repair assistance, your technicians will
no longer have to agonize over “dog” units which
results in a high labor cost per unit. Your output
per man-hour and workflow will improve dra-
matically. INCREASE PROFITS. By relying on
PTS for replacement tuners and mainboards, you
could realize savings up to 60% when compared
to manutacturer replacements. PTS tuners and
mainboards carry a6 month limited warranty from
date of purchase. “When you want the right part.
the right service, right away” — CALL PTS. @&

Dr‘ :’n"'nn..'e The Nation’s Largest Source

TV Mainboards

Zenith » RCA e Philips in stock
Service available for Hitachi,
Mitsubishi, and more!!

Television Tuners

FREE OVERNIGHT DELIVERYE*
Over 40 Major Brands in stock

Over 20,000 customers rely on PTS for professional service. For over

for TV Tuners and Mainboards

Satellite Receivers

DBS and C-Band
Most makes and models

PTS has
been one of the largest independent repair facilities in the country. The professionals choice!

three decades

email | pts@ptscorp.com
website | www.ptscorp.com

Expanded Customer Service Hours

Corporate Headquarters
Toll Free 800-844-7871
Fax 800-844-3291

Indiana | Bloomington

Colorado | Arvada
Toll Free 800-331-3219
Fax 303-422-5268
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Sencore, Inc.

3200 Sencore Drive
Sioux Falls, SD 57107
Phone: 800-736-2673
Fax: 605-339-0317

% % % DISTRIBUTORS' SHOWCASE * * *

Website: www.sencore.com

For nearly 50 years, Sencore Electronics
has been dedicated to one goal — making
our customers more successful in electronic
servicing. Today, Sencore is a leading man-
ufacturer of electronic test equipment
because we listen to our customers needs and
design instruments that help them achieve
success. Sencore is committed to its cus-
tomers success with an exclusive product
line and the absolute best support in the
industry. Our obligation and support are just
beginning when a customer says “yes” to
Sencore equipment.

Sencore was started in 1951, in downtown
Chicago, Illinois by R.H. (“Herb”) Bowden.
As the business grew, Sencore moved west
to Sioux Falls, South Dakotain 1971, attract-
ed by the area’s supcrb quality of life. The
now second generation business remains in
Sioux Falls where Sencore is proud to be
actively involved in community events and
charities. Sencore’s second gencration, rep-
resented by co-owners Al and brother Doug
Bowden, is committed to adapting to the
technical challenges necessary to take
Sencore into the 215! century.

Sencore’s highly-trained employees con-
tinually design new equipment based on
advances in the electronics industry. With
each new product, the company deals with
complex issues of marketability, design fea-
sibility and manufacturability and brings
these together in the shortest time possible.
Sencore designs and manutactures test
instruments that provide the highest quality
and reliability in the entire service industry.

Every Sencore instrument is engineered to
provide our customers with exclusive tests
and capabilities that will make testing and
troubleshooting easier and more efficient.
When customers invest in Sencore instru-
ments, they also receive the best after-the-
sale support available in the industry. During
the past 48 plus years, Sencore has remained
dedicated to one goal — making our cus-
tomers more successtul. And since our suc-
cess depends on our customers success,

we’re working even harder to be the premier
test equipment company in the industry.

The future looks exciting at Sencore. As
technology advances from the broadcast stu-
dioto your living room TV receiver, Sencore
is preparing itself for new challenges and
forming global alliances to stay on top of the
industry. We’re a forward looking engineer-
ing/manufacturing/marketing firm with an
eye on the future.

With the ushering of Digital Television,
Sencore is proud of our alliance with
Adherent Technologies in serving North
America with MPEG, DTV, and other excel-
lent digital products. These offering are pro-
viding cutting-edge answers for the broad-
casting industry in this exciting technical
revolution. On November 1, 1999, the top 10
television networks will be going digital with
the use of Sencore technology! For the past
5 years, Sencore has been instrumental in
educating and providing the right tools to the
manufacturers and broadcasters responsible
for compressing video signals. They rely on
Sencore to be their “digital” resource for all
the changes and regulations they need to
meet. Sencore provides digital solutions that
support: Studios, Networks, Local TV
Stations, Cable Companies, Retailers,
Consumers, and ultimately Servicers!

Sencore TechDisc is a new multimedia
service and training tool designed to increase
the productivity of the people who use, sup-
port, and service products. TechDisc lets the
customer package technical knowledge, pro-
cedures, and expertise and make it available
to their end users, field engineers, customer
service representatives, and technical train-
ers. High resolution photographs and audio
clips, full motion video, and animated graph-
ics can capture details, illustrate concepts,
and demonstrate procedures quickly and
comprehensively.

Users will become proficient on customer
products faster. . . field engineers will ser-
vice more eftectively. . . support representa-
tives will deliver the right answer more

quickly when they use the TechDisc
Interactive Manuals.

TechDisc breaks the barrier between
learning and working with an intuitive user
interface and an efficient structuring of
knowledge and expert tips. How many times
have you needed a quick concise overview
of aunit’s technical features, yet found your-
self wading hopelessly through volumes of
technical explanations? TechDisc provides a
fully-indexed condensed technical tour
which provides “bite-sized” theory of oper-
ation tutorials, directly from the experts. The
user gets the information and understanding
they need — quickly.

TechDisc specifically provides the fol-
lowing products:

Interactive Electronic Technical Maruals
(IETM Class [-1V)

Product Training Manuals

Field and Bench Service Manuals

Operator’s Manuals

Customer Support Manuals

Delivered via. . .
CD-ROM
Network

Web

Additionally, Sencore TechDisc offers. . .

Custom Development Services

Installation of the TechDisc Development
System

Sencore’s Contract Manutacturing is an
important area for growth, as numerous firms
have recognized Sencore’s high quality capa-
bilities and rely on the tirm to build their elec-
tronic-related products.

Our state-of-the-art facilities give us the
capabilities needed to provide our customers
with fast, quality service. Who knows where
the future will take us next. We do know one
thing, Sencore will be at the forefront of new
technology with products and alliances to
insure we remain on top of our industry.

See you in the future! |
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Herman Electronics

7350 Herman Way
Miami, FL 33122
Phone: 800-938-4376
Fax: 800-938-4377

Herman Electronics is a diverse and multi-
faceted full-line distributor of everything in elec-
tronics, cominitted to oftering only the best in
original replacement parts and everything in ser-
vice accessories including tools, test equipment,
cable. connectors, semiconductors, chemicals,
and most importantly, customer service to their
customers. In business forover 40 years, Herman
Electronics has clearly established itself as one
of the leaders in the industry by providing only
quality products and superb customer service to
all facets of the electronics industry.

The heartbeat of the company lies in the OEM
parts department. While serving the industry for
over 3 decades, Hermian has many of the major
OEM parts lines enabling them to provide more
efficient and cost effective service to you, their
valued customer. Herman Electronics is one of
the largest original replacement parts and acces-

sory distributors in the country and is factory
authorized for SONY, PANASONIC, THOM-
SON-Premier (RCA-GE-PROSCAN), SAM-
SUNG, QUASAR, ONKYO, TECHNICS,
TOSHIBA, HITACHIL, ({(Elite Distributor),
DAEWOO, and KENWOOD. Stocking one the
largest and most comprehensive parts invento-
ries in the country enables the company to fill
over 80% of their orders from inventory and
guarantees SAME DAY shipment of all in-stock
orders placed before 5:30 P.M. (EST).

In addition. Herman Electronics is the source
for everything in service accessories, distributing
only name brand products. If you need it, Herman
has it. Tools, test equipment, soldering equip-
ment. chemicals, power products, technician aids,
cable connectors, and accessories from all of the
industry leading manufacturers including Fluke,
Sencore. Hakko, Chemtronics, Belden, Xcelite,
B&K, Weller, Tripplite, and many more.

Herman Electronics provides a variety of cus-
tomer support services as a result ot their com-
mitment to customer service excellence. They
have several professional customer service rep-
resentative to serve all your needs {rom 8:30
AM. to 6:00 P.M. (EST) Monday through
Friday. The company prides itself on being
accommodating 1o its customers in order to pro-
vide comiplete customer satisfaction, says Jeffrey

A. Woll, President and son of one of the com-
pany’s founders. “It is our job to EXCEED cus-
tomers’ expectations by taking that extra step in
providing the highest level of professional, per-
sonalized service. As the year 2000 rapidly
approaches, it is our commitment and dedication
to maintain a standard of excellence in customer
service, while at the sime time continue to devel-
op innovative ideas and fresh approached in
order to meet and exceed the demands that lie
ahead.” And the company is doing just that.

Herman Electronics is preparing to launch
their new internet based, live interactive website.
The new Herman site will provide Herman cus-
tomers with direct access to OEM parts, pricing
and availability, ETA information, order status,
and more. This new system will make ordering
and inquiring faster and more efficient for
Herman customers. In addition, Herman is intro-
ducing their Cyber Warchouse. This will provide
the entire industry with access to every product
they distribute and the ability to order directly
from their site. Herman Electronics ¢xpects to
launch this new site by 5/1/99.

If youhaven’t given Herman Electronics a try,
please do so today. Call to request a copy of their
new catalog or simply visit them on the World-
Wide-Web at hermanelectronics.com. Herman
Electronics. . . Leading the Way. |

Weller

WAVETEK

GC

BK PREM-’

Test Equipment, Tools, Soldering Equipment,
Chemicals, and Everything In Service Accessories

FLUKE ©@HAKCO
SENCORE

LEADER QGoldStar
Xcelite

8009384311

FAX
ORDER
LINE

Chemtronics.
% EVEREADY

aﬁ AKRO-MILS

Original Replacement
Parts & Accessories

SONY Panasonic

PROSCAN:*

DAEWOO
ONKYO

**ELITE DISTRIBUTOR

HITACHI "
KENWOOD
Technics’

TOSHIBA

* PREMIER DISTRIBUTOR

Ouasar

» 7350 HERMAN WAY « MIAMI, FL 33122 —

Web Address: hermanelectromcs com

Call for your copy of our new catalog!
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B&D Enterprises

P.O. Box 460

Main & Liberty St.
Russell, PA 16345
Phone: 800-458-6053
Fax: 814-757-5400

E-mail: sales@bdent.com
Website: www.bdent.com

B&D Enterprises is your
Semiconductor specialist. Filling
your semiconductor requirement
is our #1 priority. Our objective is
to meet the consumer and indus-
trial repair market’s demand for a
price competitve, well-stocked,
highly knowledgeable, factory
authorized distributor.

JAPANESE
SEMICONDUCTORS

B&D Enterprises stocks more
than 15,000 line items.
Specializing in Japanese semi-
conductors, we can help you
solve your component problems.

Since 1976 B&D Enterprises
and their parent company have
been entrusted by the manufac-
turers to be the authorized dis-
tributor in the United States.
Companies such as Sanyo
Semiconductor, Sanken Electric,
Shindengen America, and NEC
Electronics trust us to handle the
ever-growing need for a depend-
able, customer service orientated
stocking distributor. At B&D
you’ll find 23+ years of accumu-
lated product knowledge and fac-
tory direct supported sales.

We also carry an extensive
inventory of hard-to-find and dis-

continued products, as well as
many components made by non-
Japanese manufacturers.

PRODUCT
KNOWLEDGE

Our sales staff is technically
trained. To service the OEM cus-
tomers, we have to be. We have
the largest library of semiconduc-
tor manuals in the market avail-
able to support our sales.
Hundreds of part cross references
are in our database. We back what
we say. When we offer a cross, we
know it’s right and can send you
the specifications to prove it. Feel
free to talk to our Engineering/
Technical Support oftfice at 814-
757-8300.

PRODUCT
RELIABILITY
As a factory authorized distrib-
utor, we only sell original qual-
ity manufactured parts. NO

AUMOHII!D m:rmmon Fe
EC §

AN gy ‘“.n','""ff b shhdetm
& -

“rebrands,” NO ““off-brand”™ imi-
tation manufactures, just original
components. We feel that our cus-
tomers deserve a part that works,
not one that’s close.

CONVENIENCE

To better serve our customers
we offer them the WEBSITE — at
www.bdent.com you will find our
ENTIRE INVENTORY for you to
view. 24 hrs a day, 7 days a week
you can check prices, request
quotes, and place orders on a
secure server. We update our site
DAILY with new parts and prices.

Go factory direct with B&D and
get the price you need with the fac-
tory authorized service you
deserve!

Call today for our FREE 1999
CATALOG and see what a differ-
ence we can make! Selling a lot of
things doesn’t make you better,
justdiversified. At B&D we doone
thing, and we do it right! =
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Howard W. Sams and Company

2647 Waterfront Parkway East Drive
Indianapolis, IN 46214-2041

Phone: 317-298-5400
Fax: 317-298-5604

Over 40 years ago, Howard W. Sams
was the first company to recognize that
the increasing popularity of home
entertainment electronics meant a corre-
sponding demand for reliable service
documentation. This insight gave birth
to the first PHOTOFACT® which
presented concise technical information
to help service technicians repair specif-
ic makes and models of radios.
Televisions were soon added to the prod-
uct line, followed by computer equip-
ment and then VCRs.

Today, Howard W. Sams is the nation’s
largest provider of after-market service
data for televisions and VCRs in the form
of PHOTOFACT® and VCRfacis®
through subscription services, distribu-

tors, and direct order. Some 95% of after-
market repair companies use Howard W.
Sams technical data. The addition of
Branded PHOTOFACT® Sets combining
of technical documentation grouped by
manufacturer makes ordering easy.
While PHOTOFACT® provided the
foundation for Howard W. Sams, much
has changed over the years. Prompt®
Publications is fast becoming one of the
top technical imprints in the nation.
Prompt® Publications is focused on tech-
nical books designed for both the novice
and the experienced technician. Each
Prompt® Publications book provides a
clear understanding of the principles
involved in the installation, maintenance,
and performance of the electronic devices

that have become such a large part of our
daily lives.

Atwww . hwsams.com, guests are treat-
ed to complete titles summaries for
Prompt® books, as well as an entirely
searchable version of the Annual Index.
On-line response forms are provided to
request free copies of the Annual Index
and Prompt® Publications Book Catalog.

PHOTOFACT® and  Prompt®
Publications strive to produce appropri-
ate, timely, and well-written technical
documentation and books in a manner
that develops long-term, loyal customer
relationships. To receive more informa-
tion on any of Howard W. Sams products
or services, please call 800-428-7267 or
visit www.hwsams.com. n

| { pHOTORACT. tompcacerves %

Buy PHOTOFACT® |

Introducing...
Branded PHOTOFACT Sets

You can now buy PHOTOFACT® grouped by manufacturer brand name. Get an

average of 25 PHOTOFACT® folders, covering over 50 models and spanning
several years, all for just $ 139.95 per set. Choose from RCA, Zenith, Sony, JVC,
G, and all major manufacturers, including off-shore brands.

Visit your local distributor or call

800-428-7267

for details on Sams’ new Branded PHOTOFACT® Sets.

Find out which manufacturers are covered, along with the years, models,
and chassis included in each Branded PHOTOFACT® Set. /

Howard W. Sams
is!

A Bell Atiantfc Company

\
\,

/S
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RNJ Electronics, Inc.

202 New Highway, P.O. Box 667
Amityville, NY 11701-0667

Phone: 800-645-5833

Fax: 800-RNJ-FAX1 (765-3291)

Since its inception in 1981 as a full line
discount distributor of electronic parts and
test equipment, RNJ Electronics has com-
mitted to supply the electronics industry with
state of the art products and accessories. RNJ
Electronics now distributes original TV &
VCR parts from Sony, RCA, Panasonic,
JVC. Sharp Hitachi and Test Equipment
from B&K Precision, Global Specialities,
Fluke, and Emco all at very competitive
prices, making RNJ your one stop source for
all of your parts and test equipment needs.

In addition, RNJ Electronics is a leading
distributor of commercial sound products
including  PA  amps, microphones,
speakers, wire, intercoms, etc. Irom compa-
nies such as Bogen, University Sound, E/V,

Astatic, Aiphone, CSI/Speco, Proco,
Atlas/Soundolier, Telex, Nady and many
more.

RNI Electronics is your source for home
theater products, such as Dolby Pro Logic
receivers, in wall/in ceiling speakers, sub
woofers, center channel speakers, decora style
volume controls, video projectors, electric
screens, TVs & VCRs, TV & VCR wall &
ceiling mounts and all types of home automa-
tion products including IR Video Distributing,
etc. from manufacturers such as JVC, Channel
Plus, Philips/Magnavox, Da Lite, Bretford,
VMP Products, CS1 and many more.

The company is also a master distributor
in an industry experiencing tremendous
growth: the security industry, stocking prod-

ucts such as cameras (regular & covert),
monitors, switchers/quads/multiplexers,
lenses, mounts/housing/pan & tilts/domes,
wire & connectors, Cat 5 products and much
more from companies such as Sony,
Panasonic, Provideo, Philips, Robot,
Computar, Tamron, Pelco and many more.

In addition to the above products, the com-
pany also carries in its semi-annual 160 page
catalog items such as Panasonic cabls con-
verters, audio video & antenna accessories,
universal remotes, camcorder batteries. semi-
conductors, mobile carts, tools & soldering
equipment, educational kits and much more.

As you can see RNJ Electronics prides
itself on its ability 1o stay current with the
ever changing needs of its customers.
Customer service is a top priority for the
company. The sales department and techni-
cal staff provide friendly & courteous ser-
vice at all times. All orders are processed in
a timely manner with shipping via UPS
ground, red, blue, orange FedEx, or air par-
cel domestically and internationally. Volume
discounts are available for large arders.
OEM quotes and bids are welcomed.

RNIJ Electronics can meet all your needs!
Call toll free & sce! n

» DSS SATELLITE SYSTEMS
» TEST EQUIPMENT
* VCR PARTS & ACCESSORIES

* CAMCORDER BATTERIES
& ACCESSORIES

» PANASONIC CABLE TV
CONVERTERS

* VIDEO HEADS

* TV & VCR MOUNTS

* MOBILE SERVICE TABLES
* TV PARTS & ACCESSORIES

RNJ

—_—

ELECTRONICS, INC.

FOR TIMELY AND

Let RNJ Electronics Be Your Discount
Source For All Your Parts and
Servicing Equipment Needs

* HOME THEATER PRODUCTS

* SERVICE CHEMICALS

* EDUCATIONAL KITS

* TOOLS & SOLDERING EQUIPMENT
* SECURITY EQUIPMENT

* PA EQUIPMENT

* INTERCOM SYSTEMS

* SPEAKERS

* A/V PRODUCTS

* COMPUTER ACCESSORIES

* FLYBACKS

Visit Our New Updated Web Site and take
advantage of updated Monthly Specials at rnjelect.com

1-800-645-5833

TEL: (516) 226-2700 » FAX: (516) 226-2770

E-mail: rnjelect@rnjelect.com « Web: rnjelect.com
202 NEW HIGHWAY, PO BOX 667,

AMITYVILLE, NEW YORK 11701-0667
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Tritronics, Inc.

1952 NW 93rd Avenue
Miami, FL 33122

Phone: 800-638-3328 * 800-365-8030
Fax: 800-888-FAXD « 800-999-FAXD

Tritronics Inc., a family owned and operat-
ed business, is now open twenty-four hours a
day with the introduction of our interactive
website, www.tritronicsinc.com. Our open
account customers can access our model and
parts database, place orders, check the status
of their account, and e-mail us whenever it is
convenient for them.

Servicers can search for pricing and avail-
ability by model number or part number. Our
extensive research files and pricing informa-
tion are updated continuously to provide the
best information on over 25 brand names.
‘Why not make Tritronics your one stop cen-
ter for all your electronics parts and acces-
sories needs?

To access the internet, e-mail us, call or
fax your request for a credit application and
we will set you up with a password to the next
level of technology.

Our goal at Tritronics is to make it as easy
as possible to place orders. EFFICIENCY is
great, but how can we save our customers’
time and money? Tritronics offers toll-free
pricing and availability for common parts by
description and by part number. Our head-
quarters can be reached at (800) 638-3328 and
our Florida branch at (8G0) 365-8030. An
expericnced sales [orce staffs the order desk.
Our customer service representatives are
available from 8:30 a.m. to 6:00 p.m. EST
Monday to Friday. We also otfer toll-free fax
numbers for pricing and availability, (head-
quarters (800) 888-FAXD and Florida (800)
999-FAXD.) Faxed in research is usually
returned in four hours. Orders received by
4:00 p.m. EST are shipped the same day.

Many ot our customers are looking for ways
to cut costs and Tritronics is committed to
helping the service industry do so. We accept

VISA, Mastercard, and Discover to save on
COD fees. Call us with a list of your backo-
rders and we will check one of the largest
inventories in the industry. Tritronics aver-
ages an overall 85% fill rate on initial ship-
ments. Our newest catalog will be mailed to
over 30,000 service centers in late spring.
Keep an eye out for your copy, which will
include cross-references for popular replace-
ment parts, such as mechanical parts, semi-
conductors, optical pick-ups, and more cost
savings ideas.

Tritronics has a fully-staffed research
department that is knowledgeable. This
department has a fuil range of service manu-
als, microfiche, and CD-Rom available to
assist our customers with parts identification.
They can be reached directly at (410) 676-
7300, from 8:30 a.m. to 5:00 p.m. EST
Monday to Friday.

Tritronics, Inc. has a branch located in
Miami at 1952 NW 93rd Avenue. The branch
manager, Doug Maris, has recently created a
counter area with about 1,500 square feet of
tools, service aids, accessories, antenna/DSS
supplies, and parts. If you are in the area, stop
by foravisit. The branchis located within min-
utes of Miami’s International Airport.

The Tritronics family looks forward to
serving your business now and in the future.

ritron

itronics YRS

The nation’s one-stop shop from

a - z

1306 Continental Drive Abingdon, MD 21009-2334

authorized parts, accessories and literature distributor for

Price, availability and
ordering capability now
available on our
website:
www.tritronicsinc.com

ailwwa JVC SAAYo

CASIO MAGNAVOX SCOTT
DENON Panasonic SHARP

‘Fmerson pH".lpS SONY
'FISHER SYLVANIA

GENERAL @B ELECTRIC Cl BSBI' Technics
HITACHI** rRem* _Zzwrw
member of

nespa Orders placed by 4 pm EST shipped same day! ==

1-800-638-3328 ¢ 1-800-888-FAXD

Large enough to serve you - small enough to know you!
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Philips Service Solutions Group

P.O. Box 555

401 E. Old Andrew Johnson Highway

Jefferson City, TN 37760

Phone: 800-851-8885
Fax: 800-535-3715

The Philips Service Solutions
Group (PSSG) has an answer for all
of your replacement parts, acces-
sories, and service aids needs. Our
vast selection, courteous staff, and
prompt shipping are examples of our
commitment to excellence that sets
us apart from everyone else. Buy
Genuine Philips Replacement Parts
for all of your repairs, both in and out
of warranty. Our Parts are manufac-
tured to strict Philips specifications
and are superior to no-name brand
generics. Likewise, our Magnavox
and Philips Accessories are of superb
quality and are price competitive as
well. Give us a call and let us have the

opportunity to meet your needs and
exceed your expectations.

Philips National Parts Sales
and Customer Service Center
Toll Free Order Line: 800-851-8885
Toll Free Fax Line: 800-535-3715
Courteous and knowledgeable cus-
tomer service professionals are avail-
able to assist at your convenience
Monday through Friday, 8 a.m. - 8
p.m. EST and Saturdays from 8 a.m.
to 5 p.m. EST. These trained profes-
sionals will provide you with a wide
range of information including pric-
ing, availability, ordering, and resolv-
ing Replacement Parts, Accessories,

and Service Aids Customer Service
Issues.

New and Improved
Accessory Line!

We have added several new Accessory
items that will provide your customers
with a wide range of options to
enhance the enjoyment of their elec-
tronic products. From Universal
Remotes and Surge Protectors, to
Compact Disc Recordables and
Rewritables to Observation Systems
and Time-Lapse and Real-Time
VCR’s, Philips has something for
everyone. Call for a FREE Accessory
Catalog TODAY!

p|-|||.|ps

we dellve?

Smart. Very smart®

National Parts and Sales Center
Phone:(800) 851-8885
Fax:(800) 535-3715
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Cy be I‘Tec h - for Windows ™ Service Center Management Software

Now with RAS (Remote Access Service)

A-Tech Electronics, Inc.

198 Lincoln Hwy, St. #5, Fairless Hills, PA 19030
E-Mail: CYBERTECH@A-TECH-INC.COM
Phone (215) 949-0400 Fax (215) 949-0403
Download FREE at WWW.A-TECH-INC.COM

CyberTech is designed exclusively to help
Electronic and Appliance Service Centers and
Technical Professionals manage information
more efficiently and profitably. CyberTech is
developed base on exposure from large to small
size Service Center facilities. Many of the prob-
lems areas associated in running repair organi-
zations concerning technical efficiency, training,
systemic organization of service process includ-
ing information retention and Electronic Claim
Processing arc the key revolving issues that lead
to the development of Cybertech for Windows.

Development - The recursive nature of its
development and feedback from responsive and
courteous users lead more into the Development
of Remote Access Service component of the sys-
tem. This addition enables users to access the
wealth of information keyed-in anywhere a tele-

phone line is available (virtaally anywhere). As
new information technology emerges, CvberTech
will follow.

CyberTech automates routinc tasks like
Service Order Entry, [nvoicing And Diagnosing.
It handles Accounting, Tech Services And
Production Reports, NARDA and NESDA
Forms, Batch Claim Processing Inventory
Processing, Point-of-sale, Electronic Purchase
Orders, Warranty Claim Filing, and much more!

The following are comments from others cur-
rently using CyberTech DPS:

Mr. Nick Costello of Electronics Gallery
(Downingtown, PA) - “I’ve been running my
Service business since 1981 and hired somebody
to design a system for my business. 1 spent over
$30.000 but never cven came close to what
CyberTech DPS does....My people simply love it”

Mr. Steve Falcone ol Falconeis Electronics
Service Center (Media, PA) - “This system is
simply great and easy to use.”

Mr. Eric Elley - Manager of B&B TV
(Hightstown, NJ) - “The remote access feature is
convenient! We now can create invoices and pro-
cess customeris credit cards. What a time saver!”

CyberTech is available as stand-alone
or network. Four options available.

1) CyberTech DPS - (For multiple user orga-
nizations - Includes server and four additional
client licenses)

2) CyberTech PRO - (Stand-alone for single
users - Accounting included)

3) CyberTech Assistant - (Stand-alone for
freelance service professionals and small shops)

4) CybeTech RAS (Remote Access Module)
- add on FREE ol charge for all versions.

CyberTech has NEV affordable leasing plan.

CyberTech is available on CD tor 120 day
evaluation for only $70 plus shipping and han-
dling. Or you can download them from the
Internet FREE for 30 days. You can continue
using Cybertech by purchasing fuel codes on
30/60/90 day basis for 36 and 48 months in order
0o own.

Credit cards accepted. Call Monday through
Friday 11 AM to 6 PM and Saturdays 11 AM to
3 PM to order or have your questions answered.

“The Paperless Service Center”

Intggrated\lntn-Media Man

agement System

o

S for Windows™

SPECIFICALLY DESIGNED FOR
ELECTRONICS AND APPLIANCE
SERVICE CENTERS

Designed to Manage:

+ Customer and Client Relations

* Accounting

+ Technical Servicing and Productivity
* Inventory Processing

Tak (213740040 Fan (21510400

CyberTech™ DPS
“Tue Paperless Service Cout g

* Purchasing

FREE REMOTE ACCESS MODULE!

Access information from service van or remote site.

NEW AFFORDABLE LEASING PLANS!

As low as $14.95 per month, up to 36 months.

198 Lincoln Highway, St#5, Fairless Hills, PA 19030 -

Call today for more information or visit our website at HTTP://WWW.A-TECH-INC.COM. Or e-mail
us at: CYBERTECH@A-TECH-INC.COM. Windows is a registered trademark of Microsoft Corp.

A-TEGH ELECTRONICS INC.

Phone: (215) 949-0400

Fax: (215) 949-0403
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LG Precision

13013 East 166th Street
Cerritos, CA 90703-6227
Phone: 562-404-0101
Fax:562-921-6227
e-mail: Igpa@pdc.net

Website: www.oscilloscope.com

LG Precision was founded in
Korea in 1976. Since its establishment,
LG Precision has grown significantly in
the Test and Measurement market-
place.

It has expanded with a wide selec-
tion of Analog and Digital Storage
Oscilloscopes, Frequency Counters,
DC Power Supplies, Digital Multi-
meters (Handheld and Bench-Top),
Function Generators, and Audio
Oscillator.

In 1998, LG Precision made significant
upgrades in its products line,
such as launching high performance
2.7GHz Spectrum Analyzerand portable
digital 100MHz Oscilloscope. The SA-
7270 is a high performance and state-
of-the-art designed spectrum analyzer
providing 2.7GHz wideband range, a
bright large-scale LCD screen, conve-
nient menu operation, memory function,
etc. The OS-310M is a 100MHz Digital
Oscilloscope  with  built-in  Digital
Voltmeter. It is designed for field service
and bench operations as well.

The new triple output DC power sup-
ply GP-4303TP and the 5SMHZ Functions
Generator with built-in  frequency
counter FG-7005C have recently joined
LG Precision’s products line.

LG Precision runs its U.S. office to
provide effective customer service in
U.S. and Canadian market places. Itis
conveniently located in Cerritos,
California and carries sufficient inven-
tory and technical support for immedi-
ate response to customer requirement.
LG Precision provides detailed
information about the products on the
internet. Welcome to visit the website
at <www.oscilloscope. com> and con-
veniently download specifications and
pictures. [ ]

LG Precision

Ovistanding Performance ! Remarkable Price!
Lightest I Smalles

Other Pro ucts

I1SO 9001

o@ ©

The pinnacle of high-technology
New 2.7GHz Spectrum Analyzer from LG Precision

Through its extensive investruent in R&D, LG Precision is
introducing 2.7GHz Wideband Range Spectrum
Analyzer. State of the spectruni analyzer SA-7270
possesses sophisticated design and functions such as a
wideband range measuring capacity of 2.7GHz, a compact
design and the most up-to-date features including the use
of rechargeable batteries enabling fieid use.

P Measurement of 2.7GHz Wideband Range Frequency!
P Large-scale 7.4°LCD Screen
P Compact Design, Portable Size

P Use of batteries is possible as well as the dual use of
AC and DC

P Convenient MEMORY Function
P Full Synthesizer Mode

LG Precision

13013 E. 166th. St. Cerritos, CA 90703

(562) 404-0101 Fax : (562) 921-6227
e-mail : Igpa@pdc. net

Internet Homepage : www.oscilloscope.com
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Andrews Electronics

25158 Avenue Stanford

Santa Clarita, CA 91355
Phone: 800-289-0300 Fax: 800-289-0301
Website: www.andrewselectronics.com

Andrews Electronics is housed in 50,000
square feet of warehousing and office space.
Miles of shelving are arranged for immediate
identification and easy accessibility for over
250,000 different parts that we carry.

Maintaining an inventory of this size has
been the cornerstone of our success as the
O.E.M. parts distribution industry leader. I
provides us with an average tirst pass fill rate
of above 90% and makes us the largest sup-

andrews
electronics

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

| S ovir /s MILLION

HITACHI
OPTONICA
QUASAR |
SHARP
RCA’
PROSCAN'
GE’
TOSHIBA
SONY
JVC ;
' PANASONIC
TECHNICS
ZENITH
"Premier
Phone (800) 289-0300 * Fax (800) 289-0301
25158 Avenue Stanford ¢ Santa Clarita, CA 91355
Inquiries (805) 257-7700 Fax (805) 295-5162

DIFFERENT PARTS IN STOCK.
SHIPPED THE SAME DAY’!

v Over a 90% Fill Rate

v FREE or Discounted
Freight Program

v/ No Minimum Orders

v Backorder Reports with ETAs
Mailed Biweekly

v No Handling Charges

v/ Fast, Efficient Research

v Factory Authorized

* Applies to orders received by 2:30 PST
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plier in America for the manufacturers we rep-
resent. Our fill rate is calculated on not only
everything that us ordered but also on every
call or fax that we receive foravailability,even
if it isn’t ordered! Our dealer order desk has
32 available sales representatives to handle all
of your ordering needs.

We’ve built our reputation on a very sim-
ple philosophy. . . service. Not very fancy, but
very effective. Our constant 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:

* 14 major brands to save you time, frus-
tration, 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 and dis-
counted shipping.

» No minimum orders or handling charges.

» Automatic backorder reports with ETA’s
mailed bi-weekly.

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 100 full-time employees waiting to
serve your needs.

Our already outstanding freight program
has been drastically improved! The minimum
qualifying amount has been cut in half and the
2 day air discount has been almost doubled!
Even if an order is below the minimum, we’ll
ship it blue label at the 3 day select rate! With
this type of shipping program, we’re a lot clos-
er than you might think.

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 thousands of others
have: that there is a difference. When you
place your next order with your local suppli-
er, check the availability of all the items. Then
call or fax Andrews and check our stock lev-
cls. We believe you'll be pleasantly surprised!
Wouldn’t getting those extra units repaired a
week or two sooner be good for your reputa-
tion? Sure it would! And we can help! After
all is said and done, it is performance that
counts. We know that your ability to perform
your job depends on how well we perform
ours. Our regular ofticer 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
electronic parts. . . think of Andrews. u
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C & E Electronics

4000 Easton Drive #21
Bakersfield, CA 93309
Phone: 661-336-0933
Fax: 661-336-0945
Website: www.CT98.com

C & E Electronics Company is a dedi-
cated partner to the electronics repair indus-
try. We have developed a tool to aid elec-
tronic technicians in diagnosing electrolytic
capacitor failures. Most service managers,
technicians, and parts personnel know that
one of the most common failures of equip-
ment inthe diverse group of electronic prod-
ucts are electrolytic capacitors. They
become shorted or leaky. Most technicians
also know this type of failure can be partic-
ularly difficult and time consuming to trou-
bleshoot. The normal path of detecting elec-
trolytic capacitor failure is to unsolder one
leg of the suspected component and read its
vialue on an LCR meter. This process is time
consuming if you have a PCB with dozens
of suspected capacitors to test.

CT-98 is an In-Circuit Capacitor Tester
developedin 1986. Since its original design,
the circuits have been constantly updated to
make it a more efficient and time-saving
device for technicians.CT-98 is an ESR
(Equivalent Service Resistance) meter. The
meter runs at 156 kHz (highest frequency
onmarket). This will give you an advantage
when testing capacitors of smaller capaci-
tance. Our scale is labeled up to 100m{d in
capacitance. While using 156kHz for test-
ing in our labs, we discovered that it wasn’t
necessary to have a label over 100 mid, as
larger capacitors will read at this value. CT-
98 can momentarily discharge capacitors up
to 7 amps safely due to built-in diodes.

CT-98 is an extraordinary tool in assisting
technicians with electrolytic capacitor
repairs. When using CT-98, technicians no
longer need to waste ime unsoldering the
capacitor to test its value. Simply touch the
leads to the legs of the component and the
value of the capacitor will be read on the ana-
log scale. Thus, the technician can efficient-
ly and accurately determine if the compo-
nent is defective. This is a True In-Circuit
Capacitor Tester. Ordinary ESR meters only
see effective impedance. CT-98 discrimi-
nates between capacitor, resistor, and induc-
tors. CT-98 has a built-in short/test indica-

tor, which can be used for locating shorted
semiconductors, as well as capacitors in-cir-
cuit (in this mode, testing applied voltages
.1 volt DC). We have had several technicians
report that they are accurately checking fly-
backs out of circuit with this meter. By label-
ing the meter with different voltages to indi-
cate ESR. it helps technicians to easily
understand the real capacitance (value) of
the tested component.

potential of substantially increasing pro-
ductivity by cutting down on time loss on
troubleshooting for failed capacitors. CT-98
is being used on many types of electronic
repairs such as : TV, VCR, AUDIO, COM-
PUTER MONITOR, LASERDISC and
CAMCORDERS, however, it can be used
on any type of equipment that has elec-
trolytic failure. CT-98 comes with an inter-
nal rechargeable battery, test leads, and a

Technicians using CT-98 now have the 90-day warranty. L1

IN-CIRCUIT CAPACITOR TESTER

Check hundreds of capacitors in just minutes with the
CT98 and never remove one component!

139.00

< Plus shippings CA Residents add sales tax >

 This is 2 True In-Ciecuit
capacitor tester/checkers
designed by a technician.

& Don't let its plain appearance fool
you. Ordinary ESR meters only
see effective impedance. CT98
discriminates between capacitorss
resistors and inductors.

# Earn more than your competition
with your hours saved!

o We GUARANTEE it or your
MONEY BACK.

WAL
X\% ,q\,‘_Lé

SSpecit

Bonss _Ss\\\v“;\t‘

A 5 PREDAY
Gemyos 2T N

== Truly check electrolytic capacitors in-circuit to determine if they are shorted or open.
—> For example: You can check 2 SONY**CCD-F55 with 100 plus capacitors in 3 to 10

minutes without removing a single component!

<> Want another example? Certain HITACHI**PIP modules have dozens of tiny surface
mount capacitors that must be tested. Impossible to do? Not with the CT98!

=> 90 day parts and labor warranty.
= Comes with rechargeable Ni-Cad battery and a wall wart < charger> .

C & E Electronics
4000 Easton Dr. Suite 21, Bakersfield, CA 93309

Phone 800-700-5939 Fax 800-474-3340

* 30 day money back guarantee.
«x SONY and HITACHI are registered frademarks
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Gaining profits and respectability

through service
management

software

by John A. Ross

he electronics service business has

become intensely competitive for

several reasons. Discount houses
offer products, such as televisions, VCRs,
stereos, and personal computers, at cut-
rate prices. With the emergence of lower-
cost products, customers may choose to
purchase new items rather than having
older products repaired. The emergence
of larger service depots has taken busi-
ness away from independent service cen-
ters. As a result, the pressures on inde-
pendent service centers have pushed
those businesses into servicing a greater
variety of products, while attempting to
hold net costs, service fees, and operating
expenses to a realistic level.

All this continues to heighten competi-
tion and increase innovation. One method
for coping with the competition; opening
new markets; and increasing innovation
lies within the use of available software
products. As mentioned in two previous
articles, the application of service man-
agement software and resources found on
the World Wide Web can boost the effi-
ciency and effectiveness of your service
business. This article provides an overview
of service center management software.

Knowing your customer

Huge numbers of books and articles
exist that extol the virtues of customer

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

service. In many ways, customer service
involves a large amount of preparation
and the recognition of the individuality of
your customer’s needs. Service manage-
ment software can provide this advantage
through the listing of detailed customer
records; the addition of history notes to
those records; and the logging of tele-
phone conversations between you and
your customer.

Given this type of information, service
center owners have a better opportunity
to match products and services with par-
ticular customer needs. In addition, dif-
ferent types of available software also
allow the service center manager to com-
pile statistics about customer preferences;
the number of specific types of parts used;
and the types of repairs completed by
technicians. Service management soft-
ware provides the benefit of allowing
access to this information through a sin-
gle keystroke or click of the mouse. With
these statistics in hand, the staff of a ser-
vice center or the owner of a service busi-
ness will remain better prepared.

Purchasing service center
management software

As with all software, service center
management software can vary in terms
of usefulness and cost. The usefulness of
the software depends on your particular
needs and on your management style.
Before purchasing service center man-
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agement software, carefully review all the
features and the ease of operation given
by the product. Generally, the least expen-
sive service center management software
packages carry a retail cost of a few hun-
dred dollars. Packages that offer more
features can have prices that exceed sev-
eral thousand dollars.

Ensuring that you are making a wise
purchase becomes easier through the use
of demonstration programs. Most com-
panies that produce service management
solutions offer demos either through reg-
ular outlets, mail order, or the World Wide
Web. Although demo packages have lim-
itations, the use of the demo will allow
you to make a decision concerning the
purchase of the full package.

Along with obtaining a demo program,
also check the software specifications to
ensure compatibility with your computer
system. For example, the software may
work only with Windows 95 rather than
Windows NT or the Macintosh operating
system. Other software may work only as
a stand-alone package rather than in a net-
worked environment, or vice versa. If the
software relies on a structured query lan-
guage, or SQL, database, it may require
additional system memory. In turn, check
the specifications for the type of display
card required. Many software applica-
tions work only with a given number of
colors and a specified video resolution.
Finally, verify whether the reporting
function of the software requires an addi-



tional spreadsheet package, such as Lotus
or Excel, or if the software is compatible
with common spreadsheet packages.

Attractive features to consider

The category “service center manage-
ment” software establishes that the soft-
ware has the task of assisting us with the
management of our service centers. Todo
this, the software offers standard features
such as:

» Tracking and Scheduling;

¢ Inventory Management;

¢ Invoicing;

* Codes and Tables; and

* Forms and Reports.

Each of these features releases you and
your staff from the routine operations of
a business and allows good time man-
agement to surface.

Dedicated service center management
packages offer tracking and scheduling in
several ways. Primarily, this feature cre-
ates a job ticket and stores information
related to the particular service call. The
tracking and scheduling function should
allow both management and technical
staff to easily handle the initial phone call
that leads to the actual servicing of the
customer’s product.

To do this, the software should provide
easily-read entry screens that allow the
quick entry of customer’s name, phone
number, and address, as well as a job num-
ber, product type, product model and ser-
ial numbers, the job status, and a sched-
ule for the repair. In addition, the software
should include a memo field that allows
the listing of any information that may
make the service call less difficult.

With these basic features, the software
program gives all the service center staff
instant access to job status information; a
history of the repair that links the service
call to a product model and serial num-
ber; and schedule of the repair. By listing
the combination of address, product type,
product model number, and product ser-
ial number, the software allows the ser-
vice center manager to assign the service
call to the most-capable technician.

Independent service center owners can
take advantage of those features by set-
ting up service call schedules according
to areas and availability of required parts.

The reference to “required parts” also
brings us to another feature provided by
most service center management soft-

ware packages. An inventory manage-
ment program indicates individual parts
movement by month or day; cross-refer-
ences the OEM part to valid replace-
ments; shows current prices; quantities in
stock; and a re-order report.

As with the tracking and scheduling
portion of the program, the inventory
management portion allows any member
of your service team to gain essential
information about the parts required to
complete a particular task. The inventory
management software also provides the
fiscal benefits of ensuring adequate
inventories without accumulating large
numbers of slow-moving parts. These fis-
cal benefits multiply if the service team
uses the information provided by the soft-
ware to purchase parts before such time
as a critical need arises.

Generating reports

Because most service center manage-
ment packages offer integrated functions,
each of the features that we have dis-
cussed combines within full-reporting
functions. User-defined codes and parts
pricing tables allow your service team to
customize the software so that its capa-
bilities match the needs of your operation.
A user-defined code establishes “hot
keys” for possible code entries and allows
a technician to see codes for unit types,
brands, manufacturers, and jobs.

The reporting function takes advantage
of the information entered into the system
by technicians and the user-defined codes
through the generation of information in
specified formats. Because information s
entered only one time, technicians spend
less time with paperwork and more time
with the actual repair. Most software
applications allow the user to choose dif-
ferent types of forms.

Along with creating invoices, the soft-
ware can also generale accounting
payable and receivable records for the
entire operation. Other types of forms and
reports include management reports that
show daily-work-in-progress and a list-
ing of work completed but not picked up.
Technician reports can show the produc-
tivity of individual technicians, as well as
job tracking and scheduling. Many appli-
cations also include reports that provide
added detail about warranty and service
literature or product call-backs, as well as
any industry upgrades.

Locate Bad Caps Fast

Lower Costly Service Time
Reduce Costly Callbacks
Tame “TOUGH DOGS” in Minutes

INSIST on the ORIGINAL
Capacitor™
- WIZARD

IN-CIRCUIT ESR METER

Large, easy to read analog meter makes for the |
fastest, most accurate testing available! Unigue
“Cap GOOD” beeper makes testing caps In Cir-
cuit Vim/all; INSTANTANEOUS!! Needle sharp
GOLD PLATED stainless steel probes provide
FAST and POSITIVE connection to both AXIAL and §
RADIAL caps.
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ES&T Calendar

Electronic Distribution Show: EDS 99
May 18-20, 1999

Educational Programs- May 17th

Las Vegas Hilton Hotel,

Las Vegas, NV

Electronic Distribution Show Carp.
222 South Riverside Plaza, Suite 2160
Chicago, IL 60606

312-648-1140 « Fax: 312-648-4282
Website: http://www.edsc.org

E-mail: eds@edsc.org

National Professional Service
Convention

August 2-7, 1999

(Trade Show August 4 and 5)
Hotel Intercontinental
Dallas, TX

NESDA

2708 W. Berry

Forth Worth, TX 76109-2356
817-921-9061 « Fax: 817-921-3741
Website: hitp://www.nesda.com

PCS ‘99

September 22-24, 1999
New Orleans, LA
703-739-0300

Test Your
Electronics
Knowledge

Answers to Test
(from page 15)

1. B — If the p-p voltage is 10V, the
Vmax is 5V. The rms value is 5 x 0.707
volts.

2.A
3.B
4. A
5.C
6.AB+AB=L
7.B

8. A

9. A

10. 30Hz

Answer to the Bonus Question:
320.96 - (-830.32) = 1151.28

Invoices generated through the report-
ing function automatically show the cus-
tomer name, address, and phone number.
In addition, the added features of the ser-
vice center management software also
establish an invoice that lists the number
of contacts made with the customer; the
extent and time of those contacts; amount
and types of parts used for the repair; a
detailed listing of the job history; and cur-
rent pricing information. The amount of
information made available through the
software can eliminate many discrepan-
cies and prevent disputes from arising.

Other available features

Many more expensive service center
management applications contain fea-
tures that may provide additional benefits
for larger service centers and repair
depots. Call centerapplications allow ser-
vice center staff to automate trou-
bleshooting, call queuing, parts manage-
ment, and return/repair authorizations. To
accomplish these tasks, the call center
application tracks customer histories,
while opening requests that align with the
customer needs. More specifically, the
software allows technicians to identify
and define steps for the service delivery
process and build a template that includes
expected labor and parts usage. The soft-
ware also permits management to match
a list of technicians to the service call
through task delegation functions.

Workflow management options within
the software allow a company to select
business rules and policies to fit particu-
lar tasks. In part, these rules establish cri-
teria for notifying technicians through
pagers, e-mail, or a screen message. In
addition, the software defines obligations
regarding time commitments. That is, the
software reminds technicians 60 and 30
minutes before a scheduled job and ten
minutes after this time has passed. This
feature combines with event management
rules, where the software creates a log that
shows when the technician has arrived at
the job location and the number of calls
required to complete the task.

Many of the same service center man-
agement software packages also contain
contract and warranty management soft-
ware. Contract software establishes
timetables so that a service center will
renew customer service contracts on a
regular, timely basis. As a result, the ser-
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vice center benefits from having the con-
tract in place and not losing revenue. The
customer benefits through the preventive
maintenance and extended coverage pro-
vided by the contract. This portion of the
software links warranty service informa-
tion with the task and scheduling soft-
ware. When a technician services an in-
warranty product, the software marks the
jobinvoice as “in-warranty” and provides
the technician with details of the warran-
ty contract specifications.

Important things to remember

The software described in this article
provides the mechanism for creating
good management practices. All the fea-
tures within the software add reliability
and can allow aservice center to automate
a large number of business functions.
Taking full advantage of those features
requires a thorough understanding of
common business practices and familiar-
ity with the software. Even after the pur-
chase and installation of the software,
both you and your statf may require addi-
tional training.

Most important, though, good man-
agement practices begin with you and
your staff. Software cannot provide the
essential interpersonal communications
or the leadership needed for a business to
succeed. Rather than relying on software
for communications between you and
your staff, maintain regular visits and for-
mal meetings with all personnel. Whether
your decision-making involves the pur-
chase of software and equipment or
human resources issues, always consider
the impact of that decision on the people
who make up your staff, as well as the
bottom line. All too often, a decision
made with good intentions but without the
knowledge of the staff will have a nega-
tive rather than a positive impact.

This last statement becomes especially
important as youcontemplate the purchase
of service center management software.
Installing the soltware and implementing
the functions given through the package
requires consistent communication be-
tween you and your staff, along with a
solid plan. Consistent communication will
lead to the type of acceptance needed as
everyone moves away from old habits. A
solid plan of action confirms that the deci-
sion to purchase the software is sound and
that the transition will be smooth. |



by the ES&T Staff

ost of us don’t spend a lot of
time thinking about lighting.
That’s not surprising, given the

fact that most of us have a lot of other
things to do. That’s really unfortunate,
however, since lighting can have a pro-
found effect on our moods, and even on
how we do our jobs. Moreover, with all
of the advances in lighting technology in
the past several years, lighting devices
have been made considerably more effi-
cient. That means that if a service center
is still using those old fixtures and lamps,
they could be throwing money away. But
if a service center is spending more than
they should be on lighting, that means that
they’re also wasting one of our most pre-
cious natural resources: fossil fuel.

As many readers may already know,
the Environmental Protection Agency
(EPA) has a program through which it
encourages manufacturers to produce
and sell products that conserve energy.
For example, many computer monitors
are “Green,” so-called not because of the
color of the screen, but because their
energy consumption habits tend to help
keep the earth green. That is, when green
monitors haven’t been in use for a while,
they enter a standby mode during which
they consume considerably less electri-
cal power than when they are in full-oper-
ating mode. As soon as the user touches
the keyboard or the mouse, the monitor
immediately changes back to the opera-
tional mode.

This green program applies to many
other areas of electric power consump-
tion, including lighting. Companies that
adhere, or try to adhere, to these programs
can not only help to safeguard the envi-
ronment, but can also save some money
on the bottom line.

The following paragraphs apply most

directly to larger corporations, but if it’s
good for the bottom lines of large corpo-
rations, a service center that follows a sim-
ilar program can realize some benefits.

Some general thoughts on saving
energy through lighting

The following exposition is based on
information that was presented on the
Dazor Lighting Website at http://www.
dazor.com.

Green Lights is an innovative program
sponsored by the EPA which encourages
U.S. corporations to install energy-effi-
cient lighting technologies. Using these
technologies, energy consumption can be
dramatically reduced, while delivering
the same or better quality lighting. Green
Lights 1s a non-regulatory program.
Corporations voluntarily become a Green
Lights “Partner” by agreeing to upgrade
with energy-efficient lighting wherever it
is profitable, while maintaining or
improving lighting quality.

Green Lights will produce multiple
national benefits by addressing critical
issues of energy-efficiency, pollution pre-
vention, and economic competitiveness.
Corporations which make the commit-
ment to Green Lights will profit by low-
ering their electricity bills, improving
lighting quality, and increasing worker
productively. They will also reduce the
air pollution caused by electricity gener-
ation, which includes carbon dioxide, sul-
fur dioxide, and nitrogen oxides.

The benefits of energy-
efficient lighting
Lighting accounts for 20 to 25 percent
of the electricity used annually in the
United States. Lighting for industry,
stores, offices, and warehouses repre-
sents from 80 to 90 percent of total light-

ing electricity use.

If energy-efficient lighting was used
everywhere it was profitable, the elec-
tricity required for lighting would be cut
by 50 percent and aggregate national
electricity demand would be reduced by
10 percent. Energy savings would exceed
$12 billion a vear and air pollution would
be decreased by five percent. This would
be equivalent to taking 15 million cars off
the road, resulting in less smog, acid rain,
and a slowing of global climate change.
By the year 2000, EPA’s target is to
increase the Green Lights program to
6,000 participants for a total annual ener-
gy savings of 30.5 billion kilowatt-hours.
The estimated annual impact of fulfilling
this is a 7.5 million metric ton reduction
in green house emissions, which is equal
to taking over one million cars off U.S.
highways or planting over two million
acres of trees.

The Green Lights process

When a corporation joins the Green
Lights program, it signs a Memorandum
of Understanding with the EPA. This
agreement commits the corporation to
survey all of its facilities and install new
lighting systems that maximize energy
savings to the extent that they are prof-
itable and do not compromise lighting
quality. In other words, if it costs money,
or has an adverse effect on the company’s
operations, they won’t do it.

There are no technology prescriptions.
The corporation agrees to complete these
upgrades within five years and to docu-
ment the improvements it makes. After
the company joins the Green Lights pro-
gram, it commits to using the most cur-
rentbuilding energy guidelines when new
facilities are constructed.

Typically, a corporation will imple-
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ment the Green Lights process through
four phases:

1. Survey: Green Lights corporations
will survey their facilities to determine
where lighting can be upgraded.

2. Options analysis: The corporation
will identify the most favorable upgrades
for each area covered by the survey.

3. Trial installation: Green Lights rec-
ommends a trial installation of the new
technology and a gathering of feedback
from employees.

4. Final upgrade: After Green Lights
corporations make the final installation of
new technologies, they will begin to real-
ize large savings on electricity bills, sig-
nificant pollution prevention, and public
recognition of environmental leadership.

Task lighting: a simple and practical
component of an energy-efficient
lighting system

The process of upgrading a facility or
facilities to an energy-efficient lighting
system involves the evaluation of many
potential options. As described above, the
procedure involves surveying, options
analysis, and trial installation before the
final full-scale upgrade.

One component of the final energy-
efficient lighting system that is often
overlooked is the use of task lighting.
“Task Lighting” is any localized light
source ina person’s work area directed on
some activity or “Task™ (e.g., an
adjustable-arm desk lamp).

Use of task lighting can significantly
reduce overall lighting demands by eftec-
tively putting the light where it is needed
— on the individual’s desk. Instead of
attempting to generate all the light need-
ed on the desktop from overhead fixtures,
a system that uses task lighting can
achieve desired lighting output at the
work surface level more efficiently and
with less power consumption.

Task lighting improves the quality of
light by putting the user in control of the
direction and intensity of the light on his/
her work area. This flexibility is crucial to
compensate for differences in vision
between people. Older people need sub-
stantially more light to see than younger
people. The visual capabilities of individ-
uals of the same age can vary greatly.

By raising, lowering, and tilting an
adjustable-arm task light, the user deter-
mines how much light is needed, and the

best angle required tc avoid direct glare
and reflections. A task light permits an
individual to compensate for fluctuations
within one’s own visual acuity from time-
to-time, as well as variations throughout
the day caused by changes in daylight.
In addition to reduced power consump-
tion as compared to a system that relies
totally on overhead lighting, task lights
are easy to install and maintain. Task
lights are available in several mounting
options that are quick to install in a vari-
ety of locations. Advantages are gained in
ease of lamp replacement and cleaning.

EPA’s Green Lights support program

EPA commits to help Green Lights par-
ticipants with technical support projects
which benefit Green Lights Partners, help
strengthen the infrastructure of the ener-
gy-efficient lighting industry, and lower
the barriers to energy-etficient lighting.

A computerized decision support sys-
tem developed by the EPA will allow
Green Lights Corporations to rapidly sur-
vey the lighting systems in their facilities,
assess their retrofit options, and select the
best energy-efficient lighting upgrades.
The decision support software produces
reports suitable for use by facility man-
agers at all levels in the company.

EPA has established a national lighting
product information progran in conjunc-
tion with utilities and other organizations.
This program will provide brand-name
information so that purchasers will be
able to choose products with confidence.
In addition, it will allow innovative prod-
ucts to be rapidly qualified, removing a
significant barrier for new technologies.

As part of the support program, EPA
has developed a project to identify and
enhance financing resources for energy-
efficient lighting. Green Lights Partners
will be given rosters of financing sources
such as utility programs, energy service
companies, government grants and low-
interest loans, banks, and leasing com-
panies. A computerized database of all
utility financing programs for lighting is
available.

For further information, contact:
Green Lights U.S. Environmental
Protection Agency
401 M St., SW, Washington, DC 20460.
Green Lights Hotline:

Toll Free: (888)782-7937
FAX:(202)775-6680
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24-Hour Faxback information:
(202)233-9659
http://www.epa.gov/greenlights.html

More details on the cost of light

General Electric Lighting has some
good information on their Website at
http://www.ge.com/lighting/.  Here’s
what they have to say.

Many facility owners and managers
think cost of light means the purchase
price of the lamps themselves. In reality,
the lamp purchase represents only a small
fraction of the overall cost of light. Power
usage is the biggest expense.

Regardless of the application, upgrad-
ing lighting with high technology lamps
can save thousands of dollars each year
in electricity.

Forexample, one typical calculation of
the actual cost of lighting over a period
of ime shows that the cost of the light
bulbs is about 8% of the total cost. The
labor to change the bulbs, clean the fix-
tures, and provide other maintenance
over the life of the system is about 17%
of the total cost. The electricity to light
the lamps over the life of the system is a
whopping 75% of the total cost. There’s
no question then, that anything that can
be done to reduce the power consump-
tion of the lighting will result in signifi-
cant savings.

In one retail store, older F40 Cool
White T12 fluorescent lamps were
replaced with new T8 with Starcoat lamps
and electronic ballasts. The calculations
showed that a 50-store retail chain would
save approximately 2.7 million dollars in
energy costs over the life of the lamps.
Pretty significant.

Of course, the average consumer elec-
tronics service center won’t realize sav-
ings anywhere near that magnitude. Still,
a buck’s a buck.

According to the most recent issue of
the “Overview,” a quarterly newsletter for
the residents of Overland Park, Kansas
(that’s where the ES&T editorial office
1s), a great way to save energy and money
1s to simply replace the three most often
used incandescent light bulbs in the house
with compact fluorescent light bulbs.
This would save more than $30.00 over
the lifetime of the bulb. Imagine what
something as simple as that might do in a
larger service center. And you’ll have to
change bulbs a lot less often. ]



—1/V—PHOTOFACTS

DAEWOO
DTQ-29S1FCN.......cooooviee. ..4114
FISHER

FVH-T657 ................ (sim to) VCR-308
FVH-T677 ................ (sim to) VCR-308
GS5H-6532U0 ... 4104
GS5H-65320 ..o 4104
G5G-278S800......coiiiiiieen 4124
GO6F-13R800 .........cccooeoiveiiii, 4122
BO=6582 et oY w e ot sl 4104
BE-65832W s voivicsatmimtiemamsiizisziam. 4104
PC-13R80 ... 4122
PC-27S80 ..o 4124
GE

VG4262 ..o (sim to) VCR-307
VGA2064 (sim to) VCR-307
JvC

AV-32850 ..o 4110
AV-32870 i 4110
AV-36850 ... 4123
AV-36870 ... 4123
PANASONIC

ADP30D it 1018 vt msab a3 585053 4105
AEDP30: 5081500 stipteetussssapesttsscnss 4112
ANEDP301 ..o SR— 4112
ANEDP302 ..., 4119
APEDP301 ..o N 4112
CT-20G23DW ..o 4112
CT-20G23W .o 4112
CT-20G33W ..o, 4112
CT-20G3W1........... S 4119
CT-20R1I5CW ..o 4105
CT-20RISW. i 4105
PHILIPS MAGNAVOX

PRO925BI0T ... 4116
PRI1302C124. .o 4121
PRI1303CI21....oiiie 4121
PRI1303C122 ... 4121
PRI303CI124. .o 4121
PRIGITCI2I .o 4126
PRIGITCI122....ooiiiiiiiiiee, 4126
PRIOITCI25. oo 4126
PRIOITCI27 oo 4126
RDO525CI101 .o, 4117
RCA

CTCIBTAB ...c.ooiiiiiic e, 4109
CTCI197AC ... 4113
F27636BCYX1 .o 4109
F27679BCFEl ........... R 4113
F27679BCYX1 .o, 4113
F27681GYYXI oo 4113
VRO629HF ... VCR-307
VR629HFB ...........coooiiiine. VCR-307

SAMSUNG

TXHI370CCX ..o 4107
TXH1370UCX ..o 4107
TXHI372CCX oo 4111
TXHI372UCX ..o 4111
TXH1970CCX .......ooooomovoeerer 4107
TXH1970UCX ..oooooooovveccee . 4107
TRUIIZCCK. miiammmcmsicriciic 4111
TXHI972UCX oo 4111
TXH2545 c.oooooooeoooern e 4127
TXH2555 coovovevveeeoeeeeeveee e 4127
TXH2556 ... 4127
TXH2756 oeoeoeveoe oo 4127
SANYO

AVM-2758G ... 4115
AVM-2758S ..o 4115
AVM-3658C ..o 4118
AVM-3658G .................. e 4118
AVM-3658S ...oooooooooooeroerere 4118
GS5G-2758G0 ..o 4115
GS5G-275880 oo 4115
GSK-3658C0 oo 4118
GSK-3658G0 ... ooovorrereeorrre, 4118
GS5K-365850 .. -oroooooereoooeere! 4118
VHR-H687 ... VCR-308
SHARP

(LT (W 4129
19K-MI00 oo 4129
19K-MI00S —..vvooeooooooeeccee 4129
100 S 1 4129
SONY

KV-13M40 oo 4108
KV-13M50 oo 4108
KV-13MS 1 4108
KV-14MB40 ... 4108
KV-20M40 oo 4128
KV-2IMB40C ..ooovorooecrrere 4128
KV-2IMB40M........oooooorererere. 4128
KV-2IMBA4OP ... 4128
SCC-SOIE-A wovvooooooooeeeeeee 4108
SCC-SOIF-A oo 4108
SCCISONG-A iy’ 4108
SCC-SO3D-A .ooooooooooeeeee 4108
SCC-SOAP-A oo 4108
SCC-SOTAA oo 4128
SCC-SO02B-A woovoooooooeoeeeeee 4128
SCC-SO3C-A oo 4128
SCC-SOAE-A s it 4128
SCC-SOAF-A...ooe o mcsmssmioni 4128
SYLVANIA

BRI ) 51 L 4106
ZENITH

A20A22D oo 4120
A25B33W oo 4125
A25B33WS8.oooooooooooeee 4125
LGA21A22DM.....ccoooooomovoce. 4120

1
I
I
|
|
|
I
|
I
I
I
I

CERTIFIED

<
) /5
3\ £y
9 =
N/
A
b

Your Ticket to

I More than 40,000 technicians worldwide are Certi-

fied Electronics Technicians. ISCET offers Joumey- %
man certification in Consumer Electronics, industrial, l
Medical, Communications, Radar, Computer and |

I Video. For more information, contact the International I
Society of Certified Electronics Technicians, 2708

I West Berry Street, Fort Worth TX 76109; I

-
|
|
|
|
|
|
|
|
|
|

| 817 921-9101. |
| I
I Name I
l Address l
| City |
| State ZIP |
: ___ Send material about ISCET and :
becoming certified
l ___ Sendone “Study Guide for the Associate Level l
| CET Test" Enclosed is $14.95 (includes post- |
I age/andling). X residents —include 8.25% I
sales tax.
I ES&T I
L (N N N N 3§ § N N _§N ]

Circle (79) on Reply Card

If you're
planning a
move in the
near future,
don't risk
missing an
issue of

ELECTRONIC SERVICING
& TECHNOLOGY

Please give us
6-8 weeks
notice if you're 4 ===
planning on ’
changing your
address. Just send us your new
address, yourold address and YOUR
SUBSCRIPTION MAILING LABEL, to the
address below.

25 Newbridge Rd.
Hicksville

.516-681-2922
FAX: 1-516-681-2926

April 1999  Electronic Servicing & Technology 55



Technology: Flat transformers?

by the ES&T Staff

This article is based on information pro-
vided by BTC Power Electronics.

nadevelopment that promises torev-

olutionize the production of low volt-

age, high-current power supplics,
BTC Power Electronics has announced
their new line of IMT-series high-densi-
ty de/dc converters. While industry stan-
dard “brick”-type dc/dc power convert-
ers are already available on the market,
what is capturing the attention of the
power supply industry is the “engine”
being used to drive the IMT series — flat
transformer technology.

For over 60 years, conventional trans-
former design has been based on the prin-
ciple of multiple windings on a single
core. While this technology served its
purpose for low-frequency applications,
plummeting voltage ratings and high-fre-
quency requirements of taday’s sophisti-
cated microprocessors have exposed
severe design limitations — which actu-
ally threaten to bring the power supply
industry to a standstill.

“The design limitations of the conven-
tional transformer center on poor heat dis-
sipation due to bulky windings, high leak-
age inductance, and poor high frequency
characteristics,” explains James Lau,
president of Flat Transformer Technology
Corp. “An cven more imposing problem
when considering high power density is
the ‘hot spot’ caused by the build-up of
windings. As a result, the transtormer
remains the largest, hottest, and noisiest
component in the power converter.”

Voltages driven by
semiconductor technology
Rapid advances in semiconductor
design and fabrication have driven prime
voltages down to 3.3V, 2.5V, and 2V. By
some estimutes, voltage levels could drop
as low as 1V by the year 2000. As volt-
age levels drop, the CPU power require-

ments are expected to increase signifi-
cantly. For most microprocessor-based
equipment, this means that low voltage
and high current will be required power
supply characteristics.

According to K. Kit Sum, a power sys-
tems consultant based in Modesto,
California, the power supply industry has
largely ignored the need for high output
currents — until now.

“When people talk about power densi-
ty, they just talk about power and forget
about high current density,” says Sum.
“With the BTC converter, you not only get
high power density but high current den-
sity inan industry-standard package size.”

Available in the industry size standard
brick (4.6 x 2.4 x 0.5-inch) and half-brick
sizes (2.28 x 2.4 x 0.5-inch), the IMT-
series de/dc converters from BTC are less
expensive and cxtremety reliable. BTC
currently has 24 models at 200W in stan-
dard brick size (0.5 x 2.4 x 4.6-inch) and
plans on expanding their line into the
400W range in March, with 600W and
960W versions available by year’s end.
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The power limits of the flat transformer
technology for the standard brick size is
calculated at 1200W.

Applications

The primary applications for such
products include distributed power sys-
tems, industrial applications that require
regulated dc power, telecommunications
applications, and custom power supply
companies that use dc/dc converters as
building blocks.

“Using a superior technology lowers
the price of the converter, extends the life
of the product, and allows the design engi-
neer to build products with a competitive
advantage, which in turn increases mar-
ket share,” says Sum.

Although such new technology is now
available, Sum believes that engineers are
often pushed so hard to meet deadlines
and produce products quickly that they
often take the easiest route — choosing
power supplies they are already familiar
with instead of investigating new tech-
nologies which may be superior. Sum



warns that such conservatism could have
an impact on the bottom line.

“By investigating new technologies,
such as flat transformer tcchnology,
application engineers might find that they
wind up with a lower price power con-
verter with an extended life cycle that
could provide a competitive advantage in
the marketplace,” says Sum.

Flat transformers:
Dividing the workload

The unique technology driving BTC’s
low-cost, high-performance, and high-
reliability converters can be summarized
simply; whereas conventional technolo-
gy utilizes a single core with multiple
windings to achieve a voltage step-down
ratio, flat transformer technology uses
multiple cores with a single winding.

These cores are packaged in a modular
block with built-in, single-turn secondary
windings using simple stamped and
formed parts. The entire network of ele-
ments behaves as a single transformer,
resulting in a low-profile, high-density
transformer with distributed thermal
properties not found in conventional
transformer design. These properties
essentially solve the problem of transfer-
ring heat away from the transformer,
which is the key to higher current output.

“The tlat transformer eliminates many
of the problems associated with conven-
tional transformers. With this new tech-
nology, a single primary turn is possible,”
says Lau. “The flat transformer has the
advantage of using a number of smaller
windings, each carrying asmaller current,
rather than one large winding which car-
ries the entire current.”

Unlike conventional transformers, flat
transformers have excellent high-fre-
quency characteristics. This is due, in
part, to the reduction of the number of
windings surrounding the core and the
corresponding decrecase of trapped heat.

“Because of the small size of the cores
and excellent heat dissipation, flat trans-
formers can be tightly packaged with
associated semiconductors and inductors
and direct solder-bonded to the baseplate,
yielding very high power densities,” says
Lau. “That’s what we’ve done with the
BTC converter.”

The BTC converter operates with 4 flat
transformer cores, each required to han-
dle only 1/4 of the load. By dividing the

workload among the cores, as well as
ancillary components such as rectifiers,
heat sinks, and MOSFETs, lower current
rated and lower cost components can be
used. The reduced stress and improved
heat dissipation due to current sharing
increases reliability and extends the life
of the converter.

“For example, in our 50A dc/dc con-
verters, we use four ferrite transformer
cores and four rectifiers. By sharing the
current, each core and its associated rec-
tifier is only required to handle a fourth of
the load — or 12.5A each,” explains Lau.
“Although this allows us to use smaller
and less expensive rectifiers, we’ve cho-
sen to increase the reliability of the prod-
uct by using a rectifier rated at 40A, so
each rectifier is only required to operate
at less than a third of its rated current.”

One of the system’s advantages,
explains Lau, is that if onc of the four
cores were to fail, the transformer could
still operate at 75 percent of its rating.
With conventional transformer technol-
ogy, a single point of failure equals com-
plete failure.

Thermal issues: If you
can’t take the heat

According to Lau, the power supply
industry has not put enough emphasis on
the thermal issues surrounding the trans-
former. Baseplate temperature ratings
and internal thermal gradient usually dic-
tate the maximum heat the converter can
handle before internal components are
subject to stress and begin to fail. Because
industry standard brick converters are
still the effectof “hot” conventional trans-
formers, most carry lower base plate tem-
perature rating and do not specify the
internal temperature rise. However,
design engineers often overlook this fac-
tor when choosing a converter.

Dan lJitaru, president of engineering
firm Rompower, agrees: “The thermal
issues surrounding the transformer are the
limiting factor when discussing power
density. If the internal temperature is
higher, the maximum power capability
will be lower,” says Jitaru. ““You must be
able to extract the heat because internal
components have temperature limits.”

Because of tlat transformer’s excellent
heat dissipation, the IMT-series of con-
verters offers the lowest internal temper-
ature gradient in the industry.

“For a given base plate temperature, the
temperature of the internal components
will be higher,” says Jitaru. “Because flat
transformer technology has excellent
thermal transfer to the base plate, the tem-
perature rise inside the converter will be
lower than that of a competitor’s product
with the same base plate rating.”

Flat transformers used in the converter
limit the temperature rise inside the unit
to less than 10°C above the base plate
temperature, compared to an average rise
of 20°C to 40°C in the industry. This
allows BTC converters to operate at a
higher base plate temperature rating.

“We can extend the operating base plate
temperature to 105°C and still limit the
hottest point inside the converter to under
115°C, well below the component’s tem-
perature safety limits [estimated at
135°C],” explains Lau.

According to Lau, every 10°C reduc-
tion in internal temperature doubles the
Mean Time Between Failure (MTBF) of
the product.

“Conventional transformers require
extensive cooling and large heat sinks to
keep the temperature down,” claims Lau.
“If less cooling is required, you can keep
the overall temperaturc of the system
higher without damaging components.”

To further optimize heat transfer away
from the transformer, flat transformers
utihze many paralleled single turn sec-
ondary windings that are automatically
bonded to the inside surfaces of the fer-
rite cores during the manufacturing
process. These cores are surface mount-
cd directly to the base plate for maximum
heat dissipation. Furthermore, the large
surface-to-volume ratio of the multiple
ferrite cores assists in heat transfer, elim-
inating the hot spot so common in con-
ventional transformer technology.

Low leakage inductance: Reduced
noise effects at low voltages

Because of the numerous turns in a con-
ventional step down transformer, noise
effects caused by leakage inductance are
exaggerated at high frequencies. These
problems increase as current levels rise.

Since leakage inductance can be calcu-
lated as the square of the number of turns,
high leakage inductance is the direct
result of the numerous primary turns in
conventional transformers. Although this
problem is partially solved by the use of
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interleaved windings, the windings are
difficult to insulate.

“Because the leakage inductance asso-
ciated with a transformer is proportional
to the square of the number of turns, it is
desirable to have a single turn primary
winding,” continued Lau. “If you reduce
the number of turns, then the leakage
inductance is reduced by the square of the
turn. When leakage inductance is low, it
is possible to operate high-frequency,
high-density dc/dc converters using a
simplified topology.”

Due to excellent couplings between
windings and the absence of multiple
turns, flat transformer technology boasts
a leakage inductance 2000 times lower
than conventional transformers. Low
leakage inductance also reduces stress on
MOSEFET switches, effectively extend-
ing the life of these components.

Lower costs: The true benefit
Perhaps the greatest impact of the new
technology will be the price of transform-
ers and power converters inthe future. Lau
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Tools catalog

Jensen Tools has just released a com-
pletely redesigned and expanded, 308-
page full-color catalog. This compre-
hensive reference guide features the
company’s branded products, including
50 pages of originaltool kits, abrand new
line of handheld multimeters, and an
extensive selection of hand tools. Over
5,000 total products from all major man-
ufacturers are available, including test
equipment, computer and LAN, wire and
cable, telecom, power tools, soldering,
storage and handling work stations,
lighting and optical, shop supplies, and
communications products.
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Instrumentation catalog

Triplett introduces its newly acquired
line of instrumentation in its new “LFE/

LITERATURE

api by Triplett” catalog. This new 16-
page full-color catalog “eatures cptical,
solid-state, locking-coil and magnetic-
contact meter-relay cont-ollers, plas ana-
“og panel meters, including mode s with
removable scales, edgewise mete-s, and
~uggedized-sealed mete-s. The new cat-
alog also features programmable digital

2anel meters.
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PRODUCTS FORASSEMELING. TESTING 3 REPAEING ELECTHONIC EGLIP!

TOLL-FREE 1-800-225-5370
FAX: 1-800-743-8141 - WEB: www.contactea=t.com

Catalog of test equipment, tools,
and supplies

Contact East introduces a new 308-
page catalog of new tools and test instru-
ments for engineers and technicians, as
well as hobbyists. Featured are products
from brand name manufacturers for test-
ing, repairing, and assernbling electrical

and electronic equipment.
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estimates that with the new technology, the
price of brick type dc/dc converters will
drop dramatically, allowing design and
systems engineers to specify low-profile
power converters more frequently.

To illustrate his point, Lau observes
that the cost of the new 200W IMT-series
is roughly equivalent to 100W converters
currently on the market. He attributes the
low price to the reduction of ancillary
components, the ability to use compo-
nents with lower power ratings, the use of
simpler circuittopology made possible by
the performance of the flat transformer,
as well as the manufacturing capabilities
of BTC. The 400W and 600W power con-
verters due in early 1999 are expected to
reflect similar cost advantages.

“The reason why many companies are
not using low profile, brick dec/dc
converters is cost,” says Lau. “Instead,
they use more bulky traditional ones
because they are cheaper. Our goal is to
offer more affordable converters so our
customers can use them for a variety of
applications.”

Aaron Levy of Technology Dynamics,
who purchased the BTC converter to han-
dle difficult second and third outputs,
explains that application engineers are
most interested in size, reliability, and
price. If there is no sacrifice in basic per-
formance. price is the dominant factor.

“To the application engineer, what’s
important is the size of the converter and
the ability to fit it in the budget for the
product,” explains Levy. “We elected to
use the BTC converter because it costs
almost half of what other companies are
charging. To me, that was a critical issue
because power converter modules are
oftenexpensive, which cuts into our prof-
it margin. BTC’s price for the 200W line
was very appealing, and as quantity goes
up, the price drops even lower.”

“The performance of the module was
on par with other manufacturer’s prod-
ucts and the sacrifice in features was very
minimal,” continued Levy.

To take advantage of the lower price
and increased reliability, BTC offers the
IMT series converters in industry stan-
dard packaging, which allows pin-to-pin
compatibility with other products.

So, if one of these days you encounter a
device that should look like a transtormer,
inaproduct, but it doesn’t look fike atrans-
former, maybe it’saflattransformer. W
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Pipe mountable earth station antenna

Andrew Corporation has introduced a
3.7-meter pipe mountable earth station
antenna. The new antenna can be secure-
ly mounted onto a customer supplied 6-
inch (6.5-in O.D.) nominal pipe instead
of a pedestal.

The new design climinates the equip-
ment enclosure, enabling the antenna to
be installed in areas where space is lim-
ited. If required, outdoor RF equipment
can be attached easily to the antenna’s
mounting frame in close proximity to the
antenna feed system.

The antenna is available with C-, X-,
Ku-, and K-band fecd systems. Intelsat
and Eutelsat type approvals have been

applied for and are pending.
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Dual display multimeter
Tenma Test Equipment, introduces the
new Model 72-6558 Protessional Dual
Display True RMS Multimeter. Features
of the meter include dual 5-1/2 backlit

LCD display with analog bargraph;
simultanzous measurement of two differ-
ent parameters of the same signal; selec-
table count resolution of 200,000, 20,000,
and 2,000, measurement of ac and dc
voltage, and current, resistance, frequen-
cy, capacitance, and temperature; true
rms ac and ac+dc measurement; and
1000V maximum dc measurement with
11V resolution and 0.01% accuracy. The
unit also includes an RS-232 interface
and can be used in IEEE systems with

optional IEEE-488 GPIB interface.
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Hand-held computer

monitor pattern generator

B&K Precision announces the Model
1275 Hand-Held Computer Monitor
Pattern Generator

The unit provides the basic test and
alignment patterns necessary for internal
or external monitor adjustment. The
device emables the user to conduct funda-
mental operational tests using crosshatch
or dot pattern, color bars, and raster pat-
terns in red, green, blue, black, and white.

Packaged in a compact 1.5” x 3.8” x
5.7, light-weight, hand-held enclosure,
the product can be used to test CGA,
EGA, VGA, SVGA, and MAC monitors
with a wide range of resolutions includ-
ing 640 x 480, 800 x 600, 1064 x 768, and
1280 x 1024. Tt works with both inter-
laced and progressive monitors and pro-
vides color bars, crosshatch, dots, and

color rasters.
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Heavy-duty DMM

Wavetek introduces the HDI115B, a
heavy-duty meter. The meter is designed
to withstand continuous and long-lasting
use in the most demanding field environ-
ments. [t is resistant to damage from
water, dust, chemicals, dropping and volt-
age transients, and spikes. The new unit
features oversized character display and
a new patented ergonomic shape.

A Safety Tester feature quickly checks
for live circuits and indicates the presence
of common power supply voltages with
a series of LEDs. This feature does not
use the meter’s internal battery, so live
voltage levels can always be detected,

even if the meter’s battery is dead.
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Computer technician tool kit

Techni-Tool’s 54-piece Computer
Technician Tool Kit stores computer ser-
vicing instruments in an organized case.
One side of the Brown Cordura Il case
holds toolsin 34 handy pockets. The other
side features a pen holder, document port-
folio, and legal pad holder for jotting
notes and holding important papers.

Circle (104) on Reply Card

PC-based oscilloscopes

The Single-Channel PCI-443 and
Dual-Channel PCI-444 Digital Oscillo-
scopes feature 12-bitresolution, SOMSPS
realtime sample rate on each channel,
20MHz bandwidth, and an advanced trig-
gering system. The oscilloscopes occupy
one expansion slot of a PC and include
BenchTop users interface software and
the BenchCom suite of third-party dri-
vers, DLLs, and example programs.

This product by PC Instruments has an
input circuit with ten vertical voltage
ranges (2mv/div to 2 V/div), a tempera-
ture-compensated offset control that is
independent of the vertical range, ac/dc
coupling, 200V of input protection
(whether the computer is turned on or
off). and an input impedance of IMQ and
15pF. And, two channels can be com-
bined to create a 12-bit, I0OMSPS single-
channel oscilloscope. Differential inputs

are also available.
Circle (105) on Reply Card
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What Do You Know About
Electronics?

by J. A. Sam Wilson

ere 1s something we haven’tdone
in a long time. I have written
questions based upon articles
from previous issues of ES&T. Are you
reading your issues of ES& T magazines?

1. What is the meaning of SCSI in com-
puter systems?

2. What is the meaning of PCI in com-
puters?

3.24+3x7+4-14+2=7

4. In whichrepair job would you expect
to lind a stirrer fan?

5. What is the meaning of DVD?

6. Regarding a “dead set” RCA CTC
185 chassis, which section is at the head
of the list of systems that cause a dead set?

7. You want to calculate the decrease in
resistance of a resistor (AR). You know the
beginning resistance (R;) [28.8€2]. You
know the temperature coefficient (a) |-
.00025] and the temperature rise in °C (At)
[25°] from the initial temperature of 25°.

Using the equation:

AR =28,8QC x (-0.00025)/°C x 25°

AR =7

8. A magnetron is a:

A. form of magnetic amplifier.

B. device that measures the strength of
the earth’s magnetic field.

C. diode.

D. None of these answers are correct.

9. When the computer is first turned on,
aninternal POST test is performed. POST
stands for

10. If the system locks up and does not
respond to the keyboard, try to reboot by
pressing the CTRL-ALT-DEL keys:

Wilson is the electronics theory consultant for
ES&T.
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A. simultaneously.
B. one-at-a-time.
(Answers on following page)

Newton and Einstein

Einstein once said that Newton was the
most brilliant nman that ever lived. He also
said that if Newton had the same infor-
mation he had, he would have reached the
same conclusions.

You should know that Einstein was a
very friendly person. Newton, on the
other hand, was not very friendly.

Here is the equation Einstein gave the

world and forced a revision of physical
laws and effects: ¢ = mc2. (The amount
of energy in a body is equal to the mass
of a body times the square of the veloci-
ty of light.) The velocity of light is about
300,000,000 meters per second, or, about
186,000 miles per second.

Newton’s laws that revised scientists’
thinking was given in three laws. Compare
those laws with Einstein’s e - mc¢?2.

First law — The Law of Inertia — A
body at rest tends to remain at rest, and a
body in motion tends to continue to move
along a straight line unless acted upon by
an unbalanced force.
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Second law — The Law of Ac-
celeration — An unbalanced force, acting
on a body, causes a body to accelerate in
the direction of the unbalanced force, and
the acceleration is directly proportional to
the unbalanced force and inversely pro-
portional to the mass of the body.

Third law — The Law of Balanced
Forces — For every action there is an
equal and opposite reaction.

I read in a magazine article that there

ANSWERS TO QUESTIONS:

1. Small Computer Systems Interface
— “Understand SCSI: The small com-
puter systems interface” by Philip M.
Zorian, January 1999, page 4.

2. Personal Computer Interface.
(Same reference as #1)

3. In mathematics, multiplication and
division take precedence over addition
and subtraction. So, the problem
becomes2 + 21 +4-7-12. TYEK, J.A.
Sam Wilson, December 1998, page 21.

4. In a microwave oven. “Microwave
oven repair basics” by John Ross,
November 1998.

5. “Digital Versatile Disk,” in
WDYKAE? by John Schmid, student at
Florida Institute of Technology,
Extended Graduate Studies, Orlando
Graduate Center, November 1998.

0. The power supply — “Servicing a
‘dead set” RCA CTC 185chassis” by
Bob Rose, October 1998, page 24.

7.AR =

28.80Q2C x (-0.00025)/°C x 25°

=-0.18Q

The resistance of the carbon-compo-
sition resistor at 50°C is:

288Q - 0.18Q2 = 28.62Q.
WDYKAE? October 1998, page 52.

8. C — TYEK, September 1998,
page 26.

9. Power On Self Test — “How to
start a computer repair job,” by Victor

Meeldijk. July 1998.

10. A— TYEK, July 1998.

are only a few people in the world who
really understand Newton and Einstein’s
laws. I don’t believe that anyone beyond
the eighth grade would have any trouble
understanding those laws. The real prob-
lem was to get people to believe them.

I had a little problem understanding
Newton’s third law. It seemed to say that
when you push on a tree, it has to push
back at you or the tree would fall over. Is
that what you interpreted it to mean?
Think about it!

Design question

Here is an interesting design problem.
Work it out and check your answer at the
end of the article.

Connect the components of Figure 1 so
that the LED will come on with one push
of'the switch and go off with the next push
of the switch. The power supply connec-
tion for operating the integrated circuit
need not be shown.

More stuff found on the Internet

As I have pointed out before, we have
been checking the chitchat on the
Internet. Here is the latest news flash from
Circuit City Online.

Manufacturers plan to introduce add-
on boxes to allow conventional TV scts

toreceive and show digital broadcasts. Of

course, you won’t see broadcasts in a
wide-screen format and you may not see
all of the resolution that /nav be broad-
cast, but you will be able to watch your
set beyond the year 2006 and you can add
your converter set anytime beyond that.

A quick comparison between NTSC
and HDTV

NTSC — 525 scanning lines and 450
active lines

HDTV — 1125 scanning lines and 947
active lines

An important factor in the greater detail
in the HDTV picture is that there are
almost twice as many active lines making
up the picture.

The elusive negative sign

Here’s an interesting experiment for
you to try. Photocopy Figure 9, page 50
i the December 1999 ES&T. Don’t
enlarge it. Very carelully cut out a nega-
tive sign. Your cutout should show only
the black (-).

Have someone hide that tiny cutout in
the living room of your home. See how
long it takes to find it.

Result? Now you know how easy it is
to lose a negative sign. In Figure 9 of that
article, the answer should have been
-2/3A. That negative sign was lost. [t was
fine on my manuscript but it traveled a lot
of miles to your copy of the magazine.

Now that the lost negative sign has been
fully explained, we can go on.

The end of Cramer’s Rule for
determinant solutions

In the previous issue, we reviewed the
use of determinants for basic network
solutions. We reviewed a circuit with two
equations and two unknowns, and a circuit
with threc equations and three unknowns.

That is as far as you can go using
Cramer’s Rule. So, il you have to solve
for current in a circuit with four equations
and four unknowns, you have to go to
another type of solution. (Sometimes, the
more complicated circuit can be reduced
to three equations and three unknowns).

Connccting the flip-flop of Figure 1
In order to have the LED shown in
Figure | goon with one push of the switch
and off with the next push of the switch,
wire it as shown in Figure 2. |

ELECTRONICS TECHNICIANS
AUSTIN , TEXAS

Sears Customer Network is an indus-
try-leading provider of PC, electronics,
and home appliance repair information.
Our new state-of-the-art technology/
call center in Round Rock is now
completed, and we have a seat with
your natne on it. We offer stable year-
round employment with
no slow seasons. On-
going training on all the
latest products is pro-
vided. We offer competi-
tive compensation and a
benefits package that includes medical,
dental, 401(k),
stock purchase
plan, and tuition
reimbursement.
Relocation assistance provided. If you
can repair consumer home electronics
including TV's, YCR’s, and camcorders,
fax or mail your job history to:

Sears Customer Network
1300 Louis Henna Boulevard
Round Rock, Texas 786664
1-800-531-5953 Ext. 14248 E.O.E.
Fax: 512-248-7935

EARS

Home Services
Customer Network

www.teleserve.sears.com
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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 abbreviations count as full
words. Indicate free category heading (For Sale, Business Opportunities, Miscellaneous, Wanted). Blind ads (replies sent to ES&T
for forwarding) are $40 additional. No agency discounts are allowed for classified advertising by the word. Contact Alycia Nicholsen
at 516-681-2922 to place your classified ad (by-the-word). Mastercard, VISA, American Express and Discover are accepted for FAX
or mail orders.

Per column Inch (classified Display): $235 per column inch, per insertion, with frequency discounts available, 17 minimum, billed
at 1/4” increments after that 10” maximum per ad. Blind ads are $40 addition. Reader Service Number $25 additional to cover pro-
cessing and handling costs. (Free to 4-inch or larger ads.) For more information regarding classified display advertising please call

516-681-2922. Optional color (determined by magazine) $150 additional per insertion.

Send your order, materials and payments to:
Electronic Servicing & Technology, 25 Newbridge Road, Hicksville, NY 11801
Attn: Classified Department Ph: 516-681-2922 FAX: 516-681-2926

FOR SALE

FOR SALE

IN-CIRCUIT ESR TESTER - Find bad caps FAST and RELIABLY with
the new Capacitor Wizard in-circuit ESR Tester! Great for monitors,
switching power supplies, TVs, etc. Only $179.95. MC/VISA.
Independence Electronics, Inc., 800-833-1094, www.awiz.com

PRICE REDUCTION. Diehl Mark 11} $39, Diehl Mark V Horizontal cir-
cuit tester $159. Conductive coating for remote control keypads $9.99
ppd. WEEC, 2411 Nob Hill Road, Madison, WI 53713. 608-238-4629.

COMPLETE REPAIR SHOP CONTENTS — Excellent condition
Sencore equipment- LC103, PR570, SC 3080, TVA92, VGI1, Super
Cricket, CR70, CM2125, VC93. Sams schematic 1096 through 3999
plus hundreds more, plus all stock. MUST SELL- health reasons. $10K
firm. MIKE’S 802-464-0694.

SENCORE, TEKTRONIX, HEWLETT PACKARD (all models). We
BUY, SELL, & TRADE. Please call “"CHOICE ELECTRONICS” for
all of your test equipment needs. Complete financing options avail-
able. Call 1-800-609-0677, 605-361-6386 ask for Lance Tople.

TV CASE HISTORIES: Volume 7 with 3,045+ histories. Satisfaction
assured. Only $59 (plus $3.25 shipping). Over 8,500 books and sup-
plements sold with only 1 returned for arefund! Mike’s Repair Service,
P.O. Box 217, Aberdeen Proving Ground, MD 21005. Same mailing
address 35+ years. Send SASE for samples. 410-272-4984,1-800-2-
FIX- TVS 11am-9pm. ( http://www.netgsi.com/~mikesrs).

WInSERV! — Service Center Management Software. Track
Customers, Invoices, parts. Free registerable download: http://www.
kdtviwe.com. 1-888-537-8477 KDTV

TEST EQUIPMENT BOUGHT & SOLD: OSCILLOSCOPES, ETC.
925-706-0177. FAX: 925-706-0156.

HORIZONTAL OUTPUT STAGE ANALYZER- Test and isolate prob-
lems in the Horizontal Qutput Stage, and its interdependency loops in
10 minutes or less. Must see Demo Training video. Send for free infor-
mation or send $10.00 for demo video. H.O.S.A. is $175.00 (satis-
faction guarantee) Luz Reseach Corp., P.O. Box 350875, Miami, FL
33135. Tel/Fax: 305-642-6438.

Steps to Troubleshooting Electronic Problems. in Circuit. Steps
to setting up your own TV Repair Store. Send $100.00 postal money
order to Amold Burns, 425 E. 51st Street, Brooklyn, NY 11203.

NAP Tuner 340309. RCA Tuner TCHRIA or TCCRIA and more. Snowy
picture? Will rebuild for $25.00, Free Shipping. Tip Top TV & VCR,
18441 Sherman Way, Reseda, CA 91335, 818-345-1974.

SERVICE TIPS for FREE!! ******* That's right it's FREE!
PROFESSIONAL BOARD LEVEL & COMPONENT LEVEL
REPAIRS for TV’s, VCR’s, Projection TV’'s, CAMCORDER’s, CD
Players, Audio and other repairs on computer disk. ADD your own
repair tips. PRINT out repair tips. BACKUP & save Your repairs.
Want to share your own repair tips? If you do, we will send you
FREE Updates!!! Ask about our TIP EXCHANGE policy. For IBM
compatible computers with a hard drive and some Apple Macs.
Get your FREE Stage 1 SERVICE TIPS PROGRAM Now!!! ***** FREE
CALL — CALL NOW!!! CALL 1-800-215-5081. *****

*****ANNOUNCING ESD’S ALL NEW Computer Monitor SER-
VICE TIPS program over 7000 tips on Computer Monitors*****
This NEW program works with Windows 95, 98 & NT, and is Y2K
compatible. The Computer Monitor SERVICE TIPS program con-
tains multiple solutions for 1 symptom, which means, you have
more information available to you in one concise tip. To order this
new program at the SPECIAL INTRODUCTORY PRICE of $99.95
plus s & h, CALL us NOW at 1-800-621-8477.

TEST EQUIPMENT FOR SALE: REASONABLE PRICES
SENCORE, TEKTRONIX, HP and MUCH MORE. View complete
list at: http://www.astglobal.com or contact: AST GLOBAL
ELECTRONICS. Voice: 888-216-7159; Fax 814-398-1176; e-mail:
sales @astglobal.com

WinSTIPS! —over 108,000 current Service tips from KD T-V, NESDA,
& over 500 contributors! 380 brands (TV, VCR, Computer Monitor,
Microwave, Camcorder, Audio) Deluxe Print. Group add/search relat-
ed models. Search any keyword or phrase. VCR CROSS. Sams sim-
ilar-model cross. Philips Ecg data. One-button update Tips from web,
Advanced Multiple Search, One-button e-mails your tips for free
upgrades! Windows 95/98 $149.95.(CD or Web download). FREE
Registerable Demo: http://www.kdtviwe.com . KD T-V 514 3rd St. Au-
rora, IN 47001. TOLL FREE 1-888-KD-STIPS. DOS version $99.95.
All c/cards. Ken Hull C.E.T.

EURAS CD ROM 234,085 SERVICE TIPS $199.95. KDTV 1-888-KD-
STIPS.

CLOSED BUSINESS has inventory and Sencore test equipment for
sale: LC102, SC3100, PR57, CR70, PA81, VG91, and others. Call
612-389-3817 for more information or leave a message.

BUSINESS OPPORTUNITIES

CENTRAL FLORIDA TV/ELECTRONICS Business/Building. Heart of
the retirement area. 36 years (75K). Owner retiring. 941-385-0359.
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WANTED

WANTED:USED TEST EQUIPMENT. TURN IDLE OR EXCESS
EQUIPMENT INTO CASH. AST GLOBAL ELECTRONICS. Voice:
888-216-7159; Fax 814-398-1176; e-mail: sales @ astglobal.com.

Electronics Technician, 26 year old growing company in Beaumont
Area is seeking techs to perform bench work on portable radios. One
year experience in radio repair desired. Great salary, benefits and
profit sharing. Call John at 409-755-7714 or mail resume to NCI, 313
S. LHS Drive, Lumberton, TX 77657.

BUSINESS OPPORTUNITIES

PROSPERING ELECTRONIC REPAIR BUSINESS in exciting Las
Vegas. Nation’s fastest growing city. Established 7 years. Two loca-
tions. Grossing $300,00. Asking $60,000. Evenings 702-457-8968.

—//V—READERS’ EXCHANGE

OPPORTUNITY IN SOUTHERN CALIFORNIA: Electronic Service
Business for sale or lease. TV, VCR, Cameras, Audio. Established
over 30 years in the same location - high volume traffic bivd. Optional
real estate available. Will negotiate excellent price for qualified per-
son on package deal. Contact: Peter at 909-242-4794.

TV, VCR, Satellite Service Center on big island of Hawaii, near South
Point. $25,000 includes equipment and inventory. Low rent, makes
money. Kool Board Electronics, 808-929-9717 (voice), 808-929-
9728 (fax).

Southern California. Six figure gross. Great opportunity. 4 super
locations covering a 50 mile radius of densely populated area.
Established 12 years with 35,000 customer base. Terms available.
For information , 909-944-6866 (voice) or 909-980-5738 (fax).

TO ADVERTISE IN
ELECTRONIC SERVICING & TECHNOLOGY'’S
CLASSIFIED SECTION CALL 516-681-2922

W

Readers” Exchange is u frec service.
The following restrictions apply to Readers’ Exchange:

not Readers’ Exchange.

+ All submissions must be typed or printed clearly!

* Only individual readers may usc Readers’ Exchange, and items must be restricted to those that are ordinarily associated with consumer electronics as
a business or hobby. If you’re in business 1o sell the item(s) you want to offer for sale, the appropriate place for your message is in a paid advertisement,

* Readers’ Exchange items must be restricted to no more than three items each for wanted and for sale.

Send your Readers’ Exchange submissions to:

Readers’ Exchange, Electronic Servicing & Technology, 25 Newbridge Road, Hicksville, NY 11801

FOR SALE

Sencore VC93 VCR analyzer. $1000.00. Excellent
condition, all cables, manual, test tape, original box.
Contact: Steven Calluhan, 419-281-1274 or e-mail
Stevelec@bright.ner.

Sencore VG 91 and TV92 video analyzers, new con-
dition, manuals, leads, original boxes, $3000.00.
Contact: William, 770-748-8774 after 6 pm.

Sencore VC93 VCR analyzer, $1195.00, Sencore
VGY! video generator, $1695.00. Sencore PA8I
power amp analyzer, $1495.00. Great condition with
manuals and leads. Contact: Roger, Messerly
Electronics, 515-576-4480 or e-muil aldude22 @

hotmail.com.

Sencore SG80 AM/FM stereo analyzer, $1495.00.
Sencore PR70 variable isolation/safety analyzer,
$524.00. Sencore LCI102 capacitor/inductor
analyzer, $895.00. All with manuals and leads,
cxcellent condition. Contacr: Jarod Wingert,
515-576-6414.

Manufacturer schematic diagram that covers color
TV, VCR, camcorder. Contact: Asa Davis, Jr.,
606-253-4016.

LC-102 cap analyzer, mint. $750.00. Contact:
612-869-4963.

Sencore VA62 w/VC63 plus HP200, $650.00. All
probes, manuals, schematics, excellent condition, in
original boxes. Contact: Frank, 727-392-0230.

Sencore Model SC61 waveform analyzer with man-
uals and accessories, $400.00 or best ofter.
Needham’s Electronics Model EMP-20 flash and
eprom programmer, new $200.00 or best offer.
Contact: Ron, 309-452-3073 or fux 309-454-2428.

Sencore CM2125 computer analyzer, cover,
complete course, adaptors, $2000.00. Contact:
281-835-3431.

Stromberg Carlson sound equipment amplitier 75W
50-60 cycles. Sams Photofact. Contact: Ann
Bichanich, 15 172 W. Lake Street, Chisholm, MN
55719-1816.

Sencore VC93 analyzer, like new, $1700.00.
Contact: John, 787-895-6834.

Sams Photofact folders (967) from | to 1190.
Contact: Bill Simmons, 315-946-9205 after 6 EST.

Analog/Digital trainer, $35.00. Contact: Sidney,
510-357-3788.

WANTED

Data /O system 19, prom burner user manual,
schematic. Lexmark fax-printer, Medley 4c-4012-
010 schematic, buy or copy. Contact: George
Malewicz, 718-447-1385, 488 Clifton Ave., Staten
Island, NY 10305-1636 or e-mail jkmny@aol.com.

Sears model 580.5514490 and RCA model VR506A
power supplies. Contact: Patrick Willie, P.O. Box
933, F1. Defiance, AZ 86504, 520-871-2139.

RFT #1 antenna coil for an Atwater Kent radio model
82. Oscillator coil for Philco radio model 80 junior.
Contact: Paul Williams, 2364 Beaver Valley Pike,
New Providence, PA 17560-9622, 717-786-3803.

Older tube amps, any make. 4 pin tubes and some
8 pin, audio output tubes (USA only). Contact: Jim,
Sibley TV, 708-891-5550.

Heath model 10-12E series 833-2250 service manu-
al. Will pay $17.00 plus shipping. Coniuact: Ernie,
603-774-7864.

RCA chipper check software and TV/PC interface
box. Contact: Donna Nall, 2204 150th St., Corwith,
IA 50430, 515-583-2635.

Radio Shack VCR Model 16-507 service manual.
Copy o.k. Contact: Brown’s TV. P.O. Box [46,
Peterstown, WV 24963

Integrated circuit KSS8006N. Contact: John
Phipps, 1412 Navaho Trail, St. Charles, MO 63304.

Flyback transformer FA 2022D for Craig TV Model
PC 1941, new or used. Will pay $25.00 and postage.
Contuci: R. Garcia, 707-279-1938.

Zenith Model ST1600 cable converter power sup-
ply module. Contact: Don Hicke, 4131 Mt. Everest
Blvd., San Diego, CA 92111, 619-994-3406.

Sharp VCR VC489U service information. Contact:
Bob Clark, 707-274-1024.
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TUBES - TUBES ‘TUBES
World’s Largest Range

Over 2,000 Types, Domestic & Foreign

= UP T0 85% OFF ;"

International Components Corporation
Toll Free 800-645-9154 N.Y. State 516-293-1500

price list

107 Maxess Road, Melville, New York 11747

Circle (7) on Reply Card

MonitoriTestiEquipment
~ www.computermonitor.com >
» Sweep rates to 64kHz
- Gray Scale/Color Bars

- “AutoScan” (auto rate switching)
% - Portable & Bench units
- Patented
CMM 1-800-466-4411, 770-662-5633
Visa-MC-AMX-Discover—On-line ordering
Circle (63) on Reply Card

Do You Repair Electronics?

Repair Databases for
TV, VCR, Monitor, UL

- Over 76,000 records
- Private user forums

Audio, FCC, and more. - Live on-line chat rooms

Eloctronix Corp | Herald $q. Fairhory, OH e (937) 87%-9878

Circle (64) on Reply Card

If you're planning a move in the near future, don't risk missing an !ssue
of Electronic Servicing & Technology. Please give us6-8 weeksnotice
if you're planning on changing your address. Just write your new
address and mail it, WITH YOUR SUBSCRIPT!ON MAILING LABEL, to:

Electronic Servicing & Technology
25 Newbridge Road, Hicksville, NY 11801

The Quickest and Most
f Profltablqe Honzon‘ g

Only] 8“3@@ (PIUS! g[h»
Phone 800-496-258I

Sibley TV
531 Wentworth, Calumet City, IL 60409
Circle (75) on Reply Card

STORE-TRAK

#1 Service Software
* Most Affordable
« Easiest to use

Call for info and free gift!

(888) 377-8771
www.sbsdirect.com

Circle (72) on Reply Card

64

—///ADVERTISERS’ INDEX_//11
Reader
Page  Service Advertiser

Company Number Number Hotline
ATECH wiviuriagg s cimmm g S 44 61......... 215/949-0400
Andrews Electronics ............c.............. 46 60.......... 800/289-0300
B & D Enterprises............ e 3 62.......... 888/815-0508
C & E Electronics Co. ..o 49 80......... 800/700-5939
Computer & Monitor Maintenance......... 64 B3l amenn 800/466-4411
Electronic Servicing & Technology ....... IBC 800/853-9797
Electronics Technicians AssocC. ............. 19 78 ... 765/653-8262
Electronix Corporation ...........cccccoeeeen. 64 64.......... 937/878-1828
Heath Co. ......oooocoiiiiii 9 77 . 800/253-0570
Herman Electronics .................ccooee. 26 65......... 800/938-4376
Howard Electronic Instruments.............. 51 66.......... 316/744-1993
International Components Corp............. 64 r 800/645-9154
ISCEL .o 55 79 . 817/921-9101
L.G. Precision...........ccoccooeeoioiiiiei 45 68.......... 562/404-0101
PTS Corporation..........cccooooiiiiiiii 24 69.......... 800/844-7871
PanasoniC.............ooooviiiiiiiee 23 800/545-2672
Philips Service Solutions Group ............ 43 05 2eaid 800/851-8805
RNJ Electronics ..........ccooooeeieiii 41 71 800/645-5833
SBSDirect ..o 64 72 . 800/603-9000
Sams & Company, Howard ................... 40 [ I 800/428-7267
Sears Home Services .......c.cccccceeeiiiin, 61 74 ... 800/531-5953
SE MCOME Rt e Mime et drisbie st Avve S e IFC 7 e 800/736-2673
Sibley TV o 64 75 . 800/496-2581
Thomson Consumer Electronics........... BC 67 ... 800/336-1900
Tritronics, INC. ... 42 76 ... 800/638-3328
We'd like to see your company listed here too. Call Evelyn Garrison
at 425-557-9611 or Fax her at 425-557-9612 to work out an advertising
program tailored to suit your needs.

What's Your Best
Servicing Value?

The magazine that makes money for you -

Servicing & Technology

Each month, ES&T brings you how-to service articles on TVs...VCRs...
Comguters... CD players... Microwaveovens... Audio products and more. It's the
information you need to do your job everyday.

Regular colurrns and special features from experts will make you more
efficent — and more profitable — in no time. Plus, our monthly PROFAX, a FREE
8-page pull-out of popular TV, VCR and computer schematics, makes ES&T an

even greater velue.

1-year, (12 issues) $26.95

2-years, (24 issues) $49.95
# | 1-year Canada/Mexico $36.95 2-years, Canada/Mexico $69.95
\ 1-vear Foreign Air Post, $44.95 2-years Foreign Air Post, $85.95
%

Electronic Servicing & Technology
» Phone: 516-681-2922 - FAX: 516-681-2926

25 Newbridge Road, Hicksville, NY 11801




Yook Suoe.

ES&T Presents Computer Comgulcr Monitor 1998 Computer
Troubleshooting & Repair Computer Monitor Troubleshooting Monitor Tips
Features information Ll LRl & Repair Includes over 2,000

on repairing Macintosh
computers, a CD-ROM
primer, and a color
monitor. Also included
are hard drive repair tips
and computer diagnostic
software.

Learn the hasics of
computer monitors with
chapters on tools and
test equipment, monitor
types, special procedures,
how to find a problem,
and how to repair faults

troubleshooting and
repair tips listed by
manufacturer name and
model number featuring
such major names as
Apple, Gateway,
Compag, IBM, and Dell.

GLOSTANNENSE, . $24.95 i the CRT. 61160 ........ $49.95
61100 ........ $34.95
ES&T Presents the Complete VCR Electronic

Test Equipment Guide
Includes the latest
information on how

to choose the best equip-
ment, how to build test
equipment and acces-
sories, how to set up
the ideal service bench,
and how to pur together
a practical tool kir.
61089 ....... . $24.95

ES&T Presents TV

Howsry W Sarm 8 Company
Compiete W
Treubleshooting snd Repes

A8 e
5

Troubleshooting

& Repair

In addition to trou-
bleshooting procedures,
this book contains nine
detailed VCR case stud-
ies, each focusing on a
parncular model of VCR
with a very specific and
common problem.

61402 . .. ... $34.95

Complete Projection

Troubleshooting

& Servicing Techniques
The premiere guide tor
hobbyists, technicians,
and engineers to a vari-
ety of troubleshooting
tests, measurement
procedures, and
servicing rechniques.
GHTOZIRER - .- $29.95

In-Home VCR

Troubleshooting _"—"‘mm“ﬁfﬂ TV Troubleshooring il NS Mcchanical Repair
& Repair ‘ 13 and Repal & Repair VCR S cinie o & Cleaning Guide

Presents important and
new information that
will make it possible

for technicians, students,
and electronics hobby-
ists to service TVs faster,
more efficiently, and
more economically.

61L0S 6NN B 24.95

Covers everything from
the basics of projection
circuits, tools and test
equipmem, TV types,
safety procedures and
measurements, to the
finely detailed repair
techniques.

611848 5. N e $34.95

& n
- F1
;/

Regular VCR mainte-
nance is critical to
prolonging the life of
your equipment, anc
this book shows readers
the tricks and secrets

of the trade using just

a few small hand tools.
61076 Nl .- . - $24.95

Troubleshooting & Complete Camcorder Power Supply
Repair Guide to TV, GribIeN: Car e Trouglcshooting Troubleshooting & Repair
I Second Edition Mhutiblesnosting and Repalr. & Repair ROUBLESHOOTIRC y Designed to provide
| The most comprehen- Contains sound trouble- t’.r'(;()EPilRJ = technicians with a better
; | sive, complere, and shooting procedures understanding of how
1| up-te-date television beginning with the exter- -+ switched-mode power
| repair book available, nal parts of the cam- hy supplies operate. It also
h with tips on how to corder, then narrowing A + | provides practical,
troubleshoot the newest the view to gears, springs, 3 S *|  useful procedures to
v D"I‘llﬂ circuits in today’s TVs. pulleys,_lenses, and other LE‘_ R = follow when trouble-
61146 .. ... ... $34.95 mechanical parts. b »HIM}. shooting power supplies.

gy i

TO ORDER TOLL FR ;
CALL 1-800-853-9797 |

(BN S $34.95

GBS . .. ... .. $24.95

- ——

When ordering books please include the following information: Name, address, city, state & zip. Please i
make a list of the books you're requssting. When paying by credit card send the number along with |
the expiration date. Check, Money Order, Mastercard, VISA, Discover and AMEX accepted. Please make |
. your check or money order payable to: Electronic Servicing & Technology. |
U.S. and possessions - add $4 shipping/handling. FREE shipping/handling on orders $50 and over.
Foreign - shipping/ handling charges are calculated by order, weight & destination. A $4 credit will be
| applied for Foreign orders over $50 j

Please mail your orders to: X
! Electronic Servicing & Technology ‘
25 Newbridge Road, Hicksville, New York 1801 FAX 516-681-2926 .

- -
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Whea you're looking for a replacement
head. SK Series is way akead of -he
competition.

SK Szries replacement video
heads cross over to 4,500
different models and

68 different brands.

And when you're in need of
an¥ exact semiconductors,
belts. dres, flyback
transfcrmers or video
replacement parts, we have
them too.

But we don't stop there.

Every 5K Series product comes
with the quality assurance and
accuracy you expect from all
Thomson products.

For more information on SK Series
products, contact your nearest
Thomson Distribucor.

SK Series...The parts you nzed to do the job. “Trust me!”

Series
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