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Do you troubleshoot non-iinear circuits or loads? If so, you need true-rms capability to el
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We even have the bits and pieces to

organize your bits and pieces.
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Adding a phone? Hooking up a home theater system? Putting up an antenna or satellite dish? You don't 3

m

need the mess of twisting, trailing wires and cables. When neatness counts, you need flexible split tubingto &

bundle wires, nylon cord ties, beaded wire ties, wall-feedthrough bush- g

- [/

ings, adhesive clips or wire staples. And you'll find it all at your nearby R d Sh k z

, | adioShack:.:
RadioShack. We've got the products, the parts and the people to help You've gOt questions.

you put it all together. For a store near you, call 1-800-THE-SHACK. We've gOt answers.” 1
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Just as probability theory is not random, fuzzy: logic
is not fuzzy or indistinct as its name might imply.
Instead, fuzzy logic is based on rigorous mathe-
mathical discipline that is a cross between Boolean

logic and multivalued set theory. It is a relatively
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WHAT'S NEWS

A REVIEW OF THE LATEST HAPPENINGS IN ELECTRONICS

Self-pulgating laser
for DVD

Toshiba Corporation of Japan
has introduced a visible laser diode
designed specifically for use with
the DVD (digital video disk tech-
nology) format. The TOLD9450-
MC is the first commercialized
self-pulsating laser diode to operate
at a wavelength of 650 nanometers.
Its short wavelength makes the
device well-suited to meet the high
recording density needs of DVD
applications.

i T s g
OSHIBA'S SELF-PULSATING LASER
DIODE operates at a wavelength of
650nm, meeting the high recording den-
sity needs of DVD applications.

Using Toshiba’s Mult Quantum
Well  MQW) structure and a sat-
urable  absorber layer, the
TOLD9450MC provides effective,
stable sclf-pulsation and reduced
operating current. The design
allows for noise suppression,
achieving a relative intensity noise
(RIN) of less than -130 dB/Hz at
room temperature. Through opti-
mization of the layer structure, sta-
ble laser operation is delivered over
a wide temperature range.

The small package size (5.6-mm
diameter) allows system designers
to reduce the size of the optical

pickup head. The cathode-case type
pin configuration allows a positive
power supply to be used.

New superconductor
under development

Scientists at the Westinghouse
Electric Corporation’s Science &
Technology Center in Pittsburgh
have been studying a more rugged
and versatile electronic material for
use in semiconductors. The materi-
al, silicon carbide (SiC), promises
electronic devices that operate reli-
ably at much higher temperatures
and power levels than devices made
from the materials used today, such
as silicon or gallium arsenide.

Although the potential advan-
tages of silicon-carbide devices has
been known for more than 25 years,
early interest waned because it was
difficult to make crystals of the
needed purity and uniformity in
useful sizes. The Westinghouse
program, which recently received a
$4.5-million government contract,
is devoted to overcoming that prob-
lem. The study, funded by the U.S.
Advanced  Research  Projects
Agency through Wright-Patterson
Air Force Base in Ohio, is a three-
year effort to develop low-defect,
three-inch diameter crystals and
large-area epitaxial layers of semi-
conductor quality.

SiC-based devices would per-
form better, be more efficient, and
cost less in a variety of uses. For
instance, they could serve as sensors
in hot environments such as car and
aircraft engines and be used in
lightweight, high-power electronic
systems for applications like elec-
tronic vehicles. The devices also

have potential applications in radar,
computer memories, and broad-
casting. In power-plant control sys-
tems, SiC  devices promise
increased reliability thanks to
another key advantage(significantly
higher resistance to damage from
ionizing radiation that devices made
with materials now in common use.

300-mm waiep
implanted

A newly developed serial
process, known as high current ion
implanter, has successfully been
used to implant 300-mm wafers.
The serial implanter was developed
by Varian Ion Implant Systems and
Diamond Semiconductor Group
(DSG), both of Gloucester, MA.
Concept and feasibility funding was
provided by the Advanced
Technology Program of the
National Institute of Standards and
Technology (NIST).

“As the industry advances to
300-mm, its goals are to increase
productivity, reduce costs, and
reduce risks,” said Bruce Thayer,
Varian’s marketing manager. “A
300-mm wafer offers 2.5 times the
yield of a 200-mm substrate.”

“By processing wafers serially,
the overall complexity of the system
is decreased dramatically, and the
reliability can be greatly enhanced,”
added DSG president Manny
Sieradzki. “Serial processing offers
major improvements in process
flexibility and ‘wafer inventory’ or
‘device factory’ management over
present high-current ion
implanters, which implant wafers in
batches of 13 or more.”

continued on page 49
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VIDEDO NEWS

WHATS NEW IN THE FAST-CHANGING VIDEDO INDUSTRY

B8Y DAVID LACHENBRUCH

Making DVD
incompatible

One of the advantages of digital
video recording is that it finally
exorcises an old bugaboo—incom-
patibility among the world’s televi-
sion systems. Thus any video-
recorded DVD disc can be playable
on any TV set anywhere in the
world, given the proper player
(which converts the digital video to
analog of the proper national stan-
dard). That might be the conven-
tional wisdom—but to the niovie
industry, that’s a major disadvan-
tage. So Hollywood and the elec-
tronics-manufacturing fraternity
have agreed on a scheme to wipe
out that problem and, in fact, make
interchangeability more restrictive
than ever.

With videocassettes, the movie
industry relies on incompatibility to
orchestrate release dates, particu-
larly between the United States and
Europe. Because an NTSC video-
cassette is unplayable on a conven-
tional PAL VCR, that results in a
national barrier preventing prema-
ture release of movies in certain
countries.

Most U.S.-made movies are
released in this country before their
European release. Release on
videocassette follows theatrical
release by varying periods, depend-
ing on the success of the movie in
the theater. Thus a videocassette
recorded in NTSC could be
released here while the same movie
is still playing in theaters in
England, for example. In the eyes of
the movie industry, that’s an advan-
tage. Even if a European were to
bring a videocassette home from

the U.S,, he or she couldn’t play it
on a standard British VCR, which
will only play videocassettes in the
PAL format.

Such artificial roadblocks don’t
exist with the digital DVD system.
The same disc could be used any-
where in the world(and is made
even more universal by being able
to accommodate multiple sound-
tracks for various languages. But
that very desirable feature would
wipe out the movie producers’ abil-
ity to control release of their films
on home discs. The issue was
brought to light by Louis Feola,
president of MCA Home Video,
who said that his company wouldn’t
release any of its films to DVD
unless the situation were corrected.
He was backed privately by several
other movie companies.

After some hurried conferences,
the DVD Forum, which developed
standards for the system in the first
place, agreed to consider a proposal
which would go far beyond the use
of national TV standards to block
“interplayability” of discs. The pro-
posal likely to be adopted would
divide the world into five to seven
different regions, based largely on
the normal sequence of theatrical
movie releases. Each region would
be assigned a code to be installed as
a digital flag on DVD discs. All
players programmed for sale in each
particular region would reject any
disc designed to be sold in a differ-
ent region.

Thus, for example a movie disc
designed for sale in the U.S. would
be unplayable on players in use in,
say, South America or China. That
tlagging process reportedly is quite
simple and wouldn’t necessarily
hold up the expected September

release date for DVD players and

discs.

Copyright problems
remain

A more serious barrier to the
release of DVD movies is the copy-
ing problem. Because perfect digi-
tal-to-digital copies and near-per-
fect digital-to-analog copies could
be made from DVDs, movie com-
panies are balking about releasing
their films on DVD before a law is
in place to bar copying of digital
discs. Although there is agreement
between manufacturers and pro-
ducers about the contents of such a
law, the technical details must still
be spelled out, and its passage is far
from certain.

While the contents of the agree-
ment had not been released by our
press time, it’s understood that it
involves a technology called Copy
Generation Management System
(CGMS), which would make it
impossible to make a digital copy of
a digital disc. To block copying of
DVDs onto analog media, such as
videocassettes, the legislation is
expected to specify “Colorstripe”
technology developed by
Macrovision. Colorstripe would
make bootleg analog copies of digi-
tal discs virtually unwatchable
because of the presence of disturb-
ing stripes of color.

Although the precedent for digi-
tal video anti-copy legislation is the
Audio Home Recording Act
(AHRA), there are major differ-
ences. The AHRA permits one
direct digital copy to be made from
a digital audio recording (CD or
DAT), but prevents that copy from

continued on page 49
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READERS RQUESTIONS, EDITORS ANSWERS

Timing Light As
Stroboscope

I have a timing lighr which operates

off a car battery and a connection to
a spark plug wire. Is there some way to
miodify the light for use as a strobo-
scoped — M. M., Elko, Nev.

A uming light is a special kind of
stroboscope that flashes whenev-
er a particular park plug fires,
enabling you to see what position
the engine is in at that moment.
What you need is a way to trigger it

through a spark plug wire.

Timing lights that connect
directly to a spark plug aren’t so
easy to fool; they are triggered by
the high voltage from the ignition
coil, which isnt easy to simulate
safely.

Bear in mind that the maximum
frequency of a timing light is about
20 Hz. Above that frequency, tim-
ing lights tend to skip pulses. You
might be able to speed up a timing
light by reducing the value of the
high-voltage capacitor across the
flashtube; the light will then be

dimmer, but the capacitor will

7 TURNS OF
HOOKUP WIRE
1
2v T .
. : o
. T ¥ Zo0 outf A
- <
5h &
N 1 CLAMP
! LI INDUCTIVE
T tg PICKUP HERE

FIG. 1—THIS OSCILLATOR will trigger a timing light for non-automotive use as a

stroboscope.

without automobile
engine.

There are two ways a timing
light might attach to the wiring of
the engine: by direct connection or
through an inductive pickup. If
vour timing light has an inductive
pickup, you’re in luck — you can
use the circuit in Figure 1 to trigger
it. The NE555 produces brief puls-
es of current in the wire, which is
wound into a loop to increase the
amount of induction; we used seven
turns, but one or two turns may suf-
fice. To the timing light, these
pulses look like the pulses that flow

using an

charge up more quickly for the next
flash.

Xenon Flashtube Theory

D interested in building a batrery-

operated flasher circuit using a
xenon strobe tube. I understand that
the xenon tube operates in the kilovolt
range. Any ideas? — D. B. S,
Saylorsburg, Pa.

The actual operating voltage
across a xenon flashtube is about
300 volts, stored in a capacitor as
shown in Fig. 2. To make the tube

>
>

WA
K +300v
$ 470k
3
x
300v +aKY
- 027
A 0.3;7 PULSE - T OF
i ‘
I NE-2 . \i)
-
TRIGGER XENON
coi FLASHTUBE
AMA
WA
K +300V
1E470K
9 +4KV
# puLse
300v < Lo
= + A< W
-~
NE-2| 0.047
WF \ % )
t R @
FIG. 2—BASIC CIRCUITS FOR

FLASHING a zenon tube. Hoose the cir-
cuits that fits the polarity of the trigger
coil.

flash, a step-up transformer called a
trigger coil provides a momentary
pulse of several kilovolts to a wire
wrapped around the middle of the
tube. This is coupled capacitively
to the gas inside the tube and makes
it start to ionize. As soon as the gas
becomes conductive, the capacitor
discharges through the flashtube
and there is a bright flash of light;
then the capacitor has to charge up
again for the next flash.

The trigger pulse, in turn, comes
from a smaller capacitor which is
charged up to about 70 volts and
then suddenly discharged through
the primary of the trigger coil. As
Figure 2 shows, the exact circuit
depends on the polarity of the trig-
ger coil, indicated by dots in the
diagram; if in doubt, simply try it
both ways.

The NE-2 lamp serves as a voltage
regulator and “ready” light. The
switch can be replaced by an SCR.

Now all you need is a battery-
operated 300-volt power supply.
The easiest way to get one is to use

wwWwW americanradiohistorv com
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What's hetter than spee_d reading?
Sneed Learning.

Speed Learning has replaced speed reading. It's a whole new way to read and learn. It's easy
to learn...lasts a lifetime... applies to everything you read. It may be the most productive course

you've ever taken.

Do you have too much to read and too
little time to read it? Do you mentally pro-
nounce each word as you read? Do you fre-
quently have to go back and reread words, or
whole paragraphs, you just finished reading?
Do you have trouble concentrating? Do you
quickly forget most of what you read?

If you answer “Yes” to any of these
questions — then here at last is the practical
help you've been waiting for. Whether you
read for business or pleasure, school or col-
lege, you will build exceptional skills from this
major breakthrough in effective reading, cre-
ated by Dr. Russell Stauffer at the University of
Delaware.

Not just “speed reading” — but
speed reading — thinking —
understanding — remembering —
and — learning

The new Speed Learning Program shows
you, step-by-proven step, how to increase your
reading skill and speed, so you understand
more, remember more and use more of every-
thing you read. The typical remark from over
one million people taking the Speed Learning
program is, “Why didn’t someone teach me
this a long time ago.” They were no longer
held back by their lack of skills and poor read-
ing habits. They could read almost as fast as
they could think.

What makes Speed Learning
so successful?

The new Speed Learning Program does
not offer you a rehash of the usual eye-exer-
cises, timing devices, and costly gadgetsyou've
probably heard aboutin connection with speed
reading courses, or even tried and found inef-
fective.

In just a few spare minutes a day of easy
reading and exciting listening, you discover an
entirely new way to read and think — aradical
departure from anything you have ever seen
or heard about. Speed Learning is the largest
selling self-study reading program in the world.
Successful with Fortune 500 corporations,
colleges, government agencies and accred-
ited by 18 professional societies. Research
shows that reading is 95% thinking and only 5%
eye movement. Yet most of today’'s speed
reading programs spend their time teaching
you rapid eye movement (5% of the problem),
and ignore the most important part, (95%)
thinking. In brief, Speed Learning gives you
what speed reading can't.

Imagine the new freedom you'll have
when you learn how to dash through all types
of reading material at least twice as fast as you
do now, and with greater comprehension.
Think of being able to get on top of the ava-
lanche of newspapers, magazines and corre-
spondence you have to read...finishing a stimu-
lating book and retaining facts and details

FOR FASTER SHIPMENT CALL 1-800-729-7323 OR FAX 1-609-273-7766

more clearly, and with greater accuracy, than
ever before.

Listen — and learn —
at your own pace

This is a practical, easy-to-learn pro-
gram that will work for you — no matter how
slow a reader you think you are now. The
Speed Learning Program is scientifically
planned to get you started quickly...to helpyou
in spare minutes a day. It brings you a “teacher-
on-cassettes” who guides you, instructs, and
encourages, explaining material as you read.
Interesting items taken from Time Magazine,
Business Week, Wall Street Journal, Money,
Reader’s Digest, N.Y. Times and many others,
make the program stimulating, easy and
fun...and so much more effective.

Executives, students, professional
people, men and women in all walks of life from
15 to 70 have benefitted from this program.
Speed Learning is a fully accredited
course...costing only 1/4 the price of less ef-
fective speed reading classroom courses. Now
you can examine the same easy, practical and
proven methods at home...in your spare
time...without risking a penny.

Examine Speed Learning
RISK FREE for 15 days

You will be thrilled at how quickly this
program will begin to develop new thinking
and reading skills. After listening to just one
cassette and reading the preface, you will
quickly see how you can achieve increases in
both the speed at which you read, and in the
amount you understand and remember.

You must be delighted with what you
see, or you pay nothing. Examine this remark-
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able program for 15 days. If, at the end of that
time you are not convinced that you would like
to master Speed Learning, simply return the
program for a prompt refund. (See the coupon
for low price and convenient credit terms.)

RISK-FREE ORDER FORM

I LJ YES! | want to try Speed Learning for 15 days

without risk. Enclosed is the first of 4 monthly

| payments of $32.25. If 'm not completely
satisfied, | may return it for a prompt refund.

| | SAVE 8.00! | prefer to pay the $129.00 now,
and save the $8.00 shipping & handling charge. |
| may still return the program for a full refund.

| Method of payment: (Federal Tax Deductible)
| J Check or money order payable to Learn
Incorporated

] Charge to: ! Visa [J MC [J Am Ex [ Discover

I Card # Exp.

| Signature

I Phone ( )

Name

| Address

| city State ___ Zip

I *Plus $8.00 shipping and handling. U.S. funds

I only. For New Jersey residents, sales tax will
be added.

| IeGPn Dept. LEC-01, 113 Gaither Drive,
InoorroraTen Mt Laurel, NJ 08054-9987
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EARN YOUR
B.S. DEGREE
IN

COMPUTERS
ELECTRONICS

By Studying at Home

Grantham College of Engineering,
now in our 45th year, is highly experi-
enced in “distance education”— teaching
by correspondence— through printed
materials, computer materials, fax,
modem, and phone.

No commuting to class. Study at
your own pace, while continuing on your
present job. Learn from easy-to-
understand but complete and thorough
lesson materials, with additional help
from our instructors.

Grantham offers three separate distance-
education programs, leading to the follow-
ing accredited degrees;

(1) The B.S.E.T. with Major Emphasis in
Electronics.

(2) The B.S.E.T. with Major Emphasis in
Computers.

(3) The B.S.C.S. — the Bachelor of Sci-
ence in Computer Science.

An important part of being pre-
pared to move up is holding the right
college degree, and the absolutely neces-
sary part is knowing your field.
Grantham can help you both ways—to
learn more and to earn your degree in
the process.

Write or phone for our free catalog.

S Toll free, 1-800-955-2527, or see

2 mailing address below.
°

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460
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a junked photographic flash unit,
which will also contain the xenon tube
and trigger coil. For complete
instructions on converting a camera
flash into a stroboscope, see our sister
publication,  Popular  Electronics,
November 1995, pp. 77-78 (available
from our reprint bookstore). And
remember, strobe circuits are dangerous;
the capacitor in a camera flash can
deliver a painful or even lethal shock.
Always be sure to discharge every
high-voltage capacitor through a 1-
kilohm resistor before touching any of
the components.

Rain Alarm

I need a civcuit that will operate a relay

or solid state switch when a sensor
detects water or rain. — D. B., Aggasiz,
B.C., Canada.

Fig. 3 shows a circuit that will do

the job. It relies on the ability of
water to conduct electricity. The sen-
sor consists of two pieces of metal just
close enough together that a drop of
water will bridge them. An especially
good sensor can be made out of two
pieces of a metal comb, arranged as
shown in the diagram, but much sim-
pler sensors will often do the job. To
be sure of catching the first drop of
rain, you might feed the sensor
through a funnel; make sure it’s open
to the air so that the water will dry up

SENSOR B L " L 2D
(SEE 7S v .l
. TEm 1N4001 =
A i outf
- S RELAY
2l 1 wPTO
TR V| 260 mA COIL)
$ M
3

FIG. 3—THIS RAIN DETECTOR circuit
closes the relay when water bridges the
gap between the metal electrodes.

when the rain ends.

Electrically, the circuit uses a 555
timer IC as a level detector. The 555
supplies bysteresis — that is, its turn-on
voltage is higher than its turn-off volt-
age — and this keeps the relay from
“chattering” when a barely-detectable
amount of water is present. You can
use any low-voltage relay whose coil
draws no more than 200 mA; solid-

www americanradiohictorv com

state relays will also work fine.

If the water you want to detect is
very pure (such as distilled water leak-
ing from a tank), it may not conduct
electricity; in that case, increase the 1-
megohm resistor to 2.2 megohms. On
the other hand, if the circuit trips too
easily and gives false alarms, decrease
the resistor to 220k.

Tubes For FETS

I have several pieces of useful tube-type

RF and audio equipment that I would
like to convert to use FE'I5 in place of the
tubes. 1 could start from scratch, but
would feel betrer if I could benefit from
others’ experience. Do you know of any
publications on tube-to-FET conversions,
or could you give me some basic guide-
lines? Thanks. — B. G., Bellefontaine,
Ohio.

There is enough electrical similari-

ty between vacuum tubes and N-
channel junction field-effect transis-
tors (JFE'Ts) that you can sometimes
substitute one for the other. The
catch is that most FETs can’t handle
the high voltages; there is tremendous
unit-to-unit variation among FE'Ts of
the same type, so you may have to
select particular units; and the overall
conductance of an FET is higher, so
you’ll have to add some resistance in
series with the FET

The classic article on tube-to-FET
conversion, by Howard Sartori,
appeared in QST, April 1977, pp. 45-
50, with follow-ups in September
1977, pp. 38-39, and December 1978,
p- 39. (We can’t supply copies of this,
but your public library can probably
obtain them.) Sartori used a special
300-volt JFET, the 2N6449, which is,
unfortunately, apparently no longer
available.

The best way to convert tube
equipment to use FE'Ts nowadays is to
reduce the supply voltage to about 20
volts, then put an FET in place of the
tube and adjust the values of other
components as required. You can use
Sartori’s circuits as a starting point,
but considerable experimentation will
be necessary. Fortunately, when the
conversion is done, the circuits will be
more stable and will consume less

power. m
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TEKTOOLS,

Two ways to fit a 100 MHz
benchtop scope in your hand.

Bigger hands.

TekScope”

Got huge hands? Then you can probably lug a benchtop scope around the field. For the rest
of us, there’s TekScope?" the first hand-held with true 100 MHz bandwidth and 500MS/s
-sample rate on both channels. It’s got the femiliar Tek interface, a bright, backlit display and
is priced at just $2195 MSRP. Call 1-800-479-4490, action |

code 709, or visit our Web site at http://www.tek.com. Tﬂktron/]x

Wwww.americanradiohistorv.com
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LETTERS

SEND YOUR COMMENTS TO THE EDITORS OF ELECTRONICS NOwW MAGAZINE

SOUPED-UP ALTERNATOR

R. Christman, whose letter
appeared in “Q&A” in the January
issue of Electronics Now, might be
interested to know that the ampici-
ty of at least some automotive alter-
nators can be increased.

I use a full-size Ford to tow a
travel trailer. When I bought the
car a number of years ago, I soon
discovered that the alternator was
not up to the task. I obtained an
exchange stator for the alternator
from a friend in the automotive
electric business. That stator had
been rewound by a remanufacturer
to allow the alternator to put out
100 amps. I’'m not sure what the
stock alternator was, although it
was probably rated at 60 amps. The
original rectifier/regulator assem-
bly was reused. After I rebuilt the
alternator (using new bearings and
brushes as well as the beefed-up sta-
tor), I had it tested and found that it
could actually put out up to 120
amps. That alternator has been
going for many years now, and the
diodes and regulator have survived.

The edited note from R.
Christman did not indicate what
type of car he is dealing with, but it
might be worth his while to check
with a local automotive electric
business.

PETER KNIP
Gilliam, Manitoba, Canada

ELUSIVE HUM

Larry Klein’s “Audio Update”
column discussing the “elusive
hum” in Taos, New Mexico
(Electronics Now, December 1995)
reminded me of a letter published
in Electronics World (Wireless World)

in their October, 1995 issue. After
making references to a similar mys-
tery noise, the writer stated, “I
found the cause of the sound by
accident when I was holidaying in
France. A sewerage pump went out
of order for a few days, and the low-
frequency tone disappeared (there
was no other pump for several miles
around.) It sounds to me as if that
very perceptive person has precisely
identified the source, and it certain-
ly “is real and entirely natural.”

By the way, thanks for all the
material on noisy school dances. I
would like to suggest another sonic
problem area in schools: their band
programs. My daughter has been
participating in the marching band
program, both as a musician and as
a color guard performer. She has
reported ringing in her ears for a
time after several performances.
That problem is potentially more
severe than noisy dances, because
the events (and practice sessions)
are a great deal more frequent.
MIKE HARDWICK
Salem, OR

I am sure that machinery of one
kind or anotber is responsible for many
mysterious noises all over the world, but
it seem illogical to me to generalize
from a French sewerage pump to a phe-
nomenon in the Southwestern United

Write To:
Letters,
Electronics Now Magazine,
500 Bi-County Bivd.,
Farmingdale, NY 11735

Due to the volume of mail we
receive, not all lefters can be
answered personally. All letters
are subject to editing for clarity
and length.

States. It’s a safe bet that if a noisy U.S.
pump were the culprity the investiga-
tors in the area would have found it.

Thanks for alerting me to the vari-
ous school band programs as a potential
source of ear damage. Regular partici-
pants in such events would be well
advised to invest in ear protectors such
as the EPA-rated E-A-R Hi-Fi
Earplugs. They arve designed not for
maximum attenuation, but rather for
an approximately 12-dB reduction
across the audio band while preserving
a natural sound quality. Write to
Cuabot Safety Corporation, 5407 West
79th Street, P O. Box 78130,
Indianapolis, IN 46268-8130; phone
317-872-0330; or fax 317-872-
5993.—Larry Klein

SORRY, MAC

“Buy a Macintosh!” was the title
of a letter that appeared in the
March 1996 issue of Electronics
Now. Well, all T have to say is,
“Sorry, Mac.”

From what T've observed over
the last several years, the Macintosh
computer is going the way of the
Sony Betamax recorder. Regardless
of how many users attempt to pro-
tect the machine, no matter how
much better its processor than the
competition’s, people are going to
go for the system with the best soft-
ware and hardware support(IBM
and its clones).

My information has been
gleaned from break rooms and
retail stores. From the common
folk, people who want to buy a
computer and not have to scour the
stores for hardware or software
compatible with their “type” of
machine. Just ask any Tandy 1000
owner and you’ll see what I mean.
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I'm not going to defend one archi-
tecture against another(I've never
owned a Mac (although I have owned a
TI-99 and a Color Computer II. T've
decided that it’s much better to buy a
Ford Model T than a Daimler Benz
automobile when you live in the
United States. One might be better
than the other, but try buying acces-
sories (or service) for one or the other
and you’d see what I mean.

The word from the break rooms is
that Apple is looking for a buyer for the
company. Apparently, the school sys-
tems in America (major financial backers
for Apple) are switching to IBM com-
puters. It seems that they are waking up
to the fact that training kids on Macs
and sending them into an IBM world is
a losing proposition. Also, parents are
getting tired of having to buy both types
of computer, one for them and one for
the kids. And the kids are losing.

If you are a Mac supporter, good for
you. I stand behind your decision and
wish you luck in your endeavors. If you
are undecided about what to purchase
for your initial system and are comput-
er illiterate (as we all were, at one time),
look around your town. Ask your
friends what they use. And, in the end,
remember that the final decision is
yours and that you will have to live with
that decision for a while.

RANDY JONES
Colville, WA

LOW-COST PCB-SOFTWARE
ADDITION

I enjoyed the recent reviews of low-
cost schematic capture/simulation and
PCB software packages (FElectronics
Now, February 1996). However, since
the reviewer covered each area sepa-
rately, he overlooked a great package
offered at a super price. Protel
Technology bundled their DOS-based
schematic-capture and PCB programs
in a packaged called DOS Pack Design
System, which sells for $395.

It features Autotrax, an enhanced
version of Easytrax (reviewed in the
January issue of Electronics Now). The
DOS Pack schematic/PCB system
includes 3000 components, a PCB
footprint library, a component editor,
full auto placement, an auto router,

design verification and rule checking,
SMD support, linking to 99 sheets, and
much more.

In addition, the Autotrax netlist
function is compatible with many pop-
ular formats. Although Autotrax is a
DOS-based program, it is very stable
running under Windows. I was able to
switch between it and my electronic-
simulation software without any prob-
lems. In fact, Autotrax quickly (and
easily) converted my designs to a pro-
totype-ready layout in just a few min-
utes. When compared to other
programs on the review chart, I found
Autotrax ranked first. It received a
“Yes” in every category except the abil-
ity to neck down between pads.

Protel previously offered the system
for as much as $1590. At $395, itis a lot
of power for a little price. If offered
separately, the schematic-capture and
PCB programs would cost less than
$200 each, putting them in the range of
your reviews. After trying the demo
and comparing the competition, ['ve
decided to order DOS Pack. The demo
can be found on the Protel BBS at 408-
243-0125 or on the Internet at
http://www.protel.com.

GEORGE JULIAN
Boise, ID

BAN THE 741 IC!

I am a long-time subscriber to
Electronics Now and rely on it for the
latest electronics news and techniques.
I have seen several articles using the
741 op-amp. That chip is an embar-
rassment to the audio world and should
be replaced. It has a low slew rate and a
high noise figure. Its only redeeming
features are its price and availability.

Younger readers and others new to
audio electronics need to be informed
of other ICs that can be used to provide
superior performance, such as the
AD744 and 5543. Those chips are
among the best performing audio ICs
when combined with high-grade
capacitors, low-noise resistors, and reg-
ulated power supplies.

In the future, please instruct your
authors not to use a sub-standard chip
like the awful 741.

WARREN BAIN
Bristow, VA [EN |
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: Component Fast

D.A.TA/P/A/L/™ D.A.TA.
Parametric Access Library
This PC-based CD-ROM
reference offers fast, easy
access to over 1.6 million
current and discontinued iCs
and discrete semiconductors.
Custom configured to your
specifications, D.A.T.A./PIA/U
provides up to 25 parametric
values and references over 1,100
component manufacturers.
(Prices start at $360/Category)

®

A Division of Information Handing Services inc.

D.A.T.A. Business Publishing

tel: 800-447-4666 Ext. EPG-B
303-799-0381 Ext. EPG-B

fax: 303-799-4082

% data.product.management@ihs.com
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: Find the Right Electronic

EARN YOUR

THROUGH HOME STUDY

Our Highly Effective Advanced-Placement
Program for experienced Electronic
Technicians grants credit for previous
Schooling and Professional Experience, and
can greatly reduce the time required to com-
plete the program and reach graduation. No
residence schooling required for qualified
Electronic Technicians. Through our Special
Program you can pull all of the loose ends of
your electronics background together and
earn your B.S.E.E. Degree. Upgrade your
status and pay to the engineering level
Advance rapidly! Many finish in 12 months or
less! Students and graduates in all 50 states
and throughout the world! Established Over
50 Years! Write or call for free Descriptive
Literature. (601) 371-1351

COOK’S INSTITUTE

OF ELECTRONICS ENGINEERING

E E 4251 CYPRESS DRIVE
E JACKSON, MISSISSIPPI 39212

CIRCLE 58 ON FREE INFORMATION CARD
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EQUIPMENT REPORTS

A VIRTUAL OSCILLOSCOPE AND RECORDER FROM MISSION TECHNOLOGY.

Turn your personal computer
mnto a multipurpose laboratory
test instrurment with

Multiscope.

CIRCLE 15 ON FREE INFORMATION CARD

E very electronic hobbyist
dreams of owning a com-
plete set of laboratory-grade elec-
tronic test instruments to speed up
circuit test procedures and analyze
faults quickly and accurately. The
principal obstacle, of course, has
been the expense. A complete set of
dedicated instruments could cost
thousands of dollars, a drain on the
hobbyist’s budget, particularly if he
or she has a family, rent to pay, and
food to put on the table. This is
where computer based virtual
instruments enter the picture.

Thanks to the availability of fast,
powerful, personal computers at
low prices and inexpensive virtual
instrument hardware and software,
the goal of obtaining many of those
instrumenbts can be achieved for
less than $400—assuming you own
a late model IBM or compatible
computer. It is true, however, that
some compromises must be made
because virtual instruments do not
quite match the performance of
their stand-alone, dedicated coun-
terparts.

A new virtual instrument from
Mission Technology, Inc. (PO Box
3016, Teancck, NJ 07666, 1-800-
880-7688) turns a personal comput-
er into a digital storage
oscilloscope, a real-time strip-chart
recorder, a dual digital voltmeter, a
digital frequency counter, a wave-
form analyzer and a spectrum ana-

lyzer for only $399.

The Multiscope Responsive
Oscilloscope (see Fig. 1) connects
to a parallel port on an TBM-com-
patible computer. The software
included with the virtual instru-
ment module runs under the
Microsoft Windows operating sys-
tem, and the computer provides
both the control and display func-
tions.

The responsive oscilloscope case
has two BNC jacks, one for channel
A and the other for channel B, and
a D-type output connector on its
front panel. The virtual oscillo-

scope has 16 frequency ranges and
the recorder has a user-definable
sampling interval from 0.055 sec-
ond to eight hours and a buffer for
up to 16,000 samples per channel.

The Multiscope has a digital
bandwidth of 20 MHz and an ana-
log bandwidth of 1 MHz. Input
impedance is 1-megohm, and it has
an eight-bit multiplexed input con-
nector and AC or DC coupled trig-
gering. Accuracy is specified as
within 5% for signals of 200 kHz or
less. Display update speed is direct-
ly linked to the speed of the com-
puter’s  microprocessor.  For
example, a personal computer with
an Intel 1486 DX2 50 MHz proces-
sor can update the screen about
once every half second on most
time-base ranges.

The oscilloscope display has a
built-in digital presentation of DC,
RMS ,and peak-to-peak AC volts
and frequency. Oscilloscope set-
tings can be made automatically or
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FIG 1—THE VIRTUAL STORAGE OSCILLOSCOPE d|splay as it will appear on your

computer’s monitor.
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Better Designs
-Faster

BEED®

Guaranteed with
Electronics Workbench!

By o ome 22T A gl

Just click and drag to create and edit
schematics. Mix analog and digital
devices in any combination with full
control over values, models and
behavior. Try ‘what if ' scenarios and
fine tune effortlessly. And on-screen
waveforms always match actual circuit
response. You'll create better designs
faster —Guaranteed!

True Mixed-Mode Power

Connect any analog or digital device to any other
device without limit. Only Electronics Workbench offers this
professional power for under $2,000.

Real-World Digital

Realworld TTL and CMOS, complete with propagation
delays and fanout. Unique ot this price.

32-Bit Speed

Integrated SPICE analog and native-mode digital simulation

Guaranteed Satisfaction

Join over 40,000 customers and experience the
power, flexibility and value that only Electronics
Workbench offers. Receive unequaled service and
free, unlimited technical support by phone, fax,
e-mail, WWW, CompuServe and BBS. You'll be

in full 32-bit. Unique at this price.

Real-World Results

Unlimited supply of over 200 components and ICs and 350
real-world models— all perform as real devices.

delighted. We guarantee it.*

.
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Workbench
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Electronics Workbench
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containing exciting offers on the latest books in the field at savings of up to 50% off the regular publishers’ prices. If you want the Main selection, do
nothing and it will be shipped automatically. you want another book. of no book at all, simply return the reply form to us by the date specified. You'li
have at least 10 days to decide. If you ever receive a book you don’t want due to iate delivery of the bulletin, you can retum it at our expense. Your
only obligation is to purchase 3 more books during the next 12 months, after which you may cancel your membership at any time. And you'll be
eligible for FREE BOOKS through our Bonus Book Program.

A shipping/handling charge and soles tax will be added to all orders. All books are softcover unless otherwise noted. if you select a book that counts as
2 choices, write the book number in one box and XX in the next. (Publishers’ Prices Shown) ©1996 EBC

PHONE & 1(G614)759-3666 - FAX % 1(614)759-3749
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| HANDBOOK
3rd Edition
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Hardcover
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@DIY coupon is missing. write to: Electronics Book Club® A Division of The McGraw-Hill Companies, P.O. Box 549, Blacklick. OH  43004-9918

Electronics
=Book Club’

A Division of The McGraw-Hill Companies
P.O. Box 549, Blacklick. OH 43004-9918

YES! Send me the 5 books listed below. for $4.95 plus shipping/handling & tax, and enroll me as a member of the Electronics Book Club according
to the terms outlined in this ad. If not satisfied, | may retum the books within ten days without obligation and have my membership cancelled.
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T

|

I

L

]

it you select a book that counts as 2 choices, wiite the book number in one box and XX In the next box.
0 Bill me (FREE book not available with this payment option.)
0 Yes! | want the FREE BOOK indicated at right. My intfroductory payment of $4.95 plus $4.95 shipping/handling and
applicable sales tax is enclosed. Code # of my
[0 CHECK OR MONEY ORDER ENCLOSED PAYABLE TO: The McGraw-Hill Companies FREE BOOK: J
Please charge my: [0 VISA B Master Card [ American Express O Discover ’
ACCT# Exp. Date
NAME SIGNATURE
(required on all orders)
ADDRESS/APT. #
CIty STATE 2P PHONE

Valid for new members only, subject to acceptance by EBC. U.S. orders are shipped 4th class Book Post. Applicants outside the U.S. and Canada will recive special
awn on U.S. banks. Canadian orders are shipped Intemationatl Book Post - add $9.25 s‘wippmg/hondinq.l?ﬁé

ordering instructions. Canada must remit in U.S. funds

L shipping/handling charge and sales tax will be added to all orders.
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1f Wavetek Corporation
o 9045 Balboa Avenue,
g San Diego, CA 92123
w Cwavetek Corp., 1995. Wavetek and the

‘Wavetek logo are registered trademarks

J of the Wavetek Corporation

20

Raise your
stantard to
Wavetek.

hv choose between paying more

for a brand name or getting more

functions for vour monev? Get
the best of both worlds with Wavetek.

Worldwide Service.
Support whenever and wherever vou
need it.

Tech-preferred Features.
The XI. meters have the largest
displays, auto-off, data hold. manual
and autoranging modcls in pocket-size
convenience.

Quallty. Less than 0.5% warranty
returns assures continuous reliability.

Selection. Over 35 different
Wavetek DN IMs to micet any
measurement need.

User Safety. Conscrvative
voltage ratings, fused inputs, warning
becpers, shrouded test leads, and
designs that mect worldwide agency
approvals.

Total Value. Eight XL Serics
meters from $29.95 to $99.95 to mcet
any requirement.

You don’t need to pay more.
You can’t atford to settle for less...

For the name and location of the
Wavetek dealer near you, call

1-800-854-2708

(outside the U.S., call 619-279-2200)
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manually,. There are ten gain ranges
from 5 volts per division to 5 milli-
volts per division. The test results can
simply be viewed, or they can be saved
to disk, or printed out.

The system provides protection
against overvoltages up to 200 volts,
transmitted electromagnetic interfer-
ence from the computer is eliminated
because the Muluscope circuitry is
housed in a separate enclosure that
acts as a shield. Moreover , the case
can be located away from the com-
puter. Input impedance is megohm.
Multiscope has an eight-bit muld-
plexed input connector and it can be
AC or DC triggering. An AC to DC
adapter, two BNC 1 to 1 probes with
alligator clip leads, and a parallel
printer cable are included in the pur-
chase price.

Multiscope in action

The Multiscope is plugged into the
personal computer’s parallel port with
the data cable provided, and it obtains
its power from the AC to DC adapter
supplied. An on/off switch is the only
control on the unit, and an illuminat-
ed LED indicates when power is on.

The operating software is on one
3.5-inch floppy disk. An oscilloscope
icon appears on the screen when the
software has been successfully
installed. Double-clicking on the icon
will run the software only if the unit is
turned on and connected to the com-
puter’s parallel port.

The software will automatically
locate the parallel port to which the
unit is connected. On our first attempt
to run the software all we got was a
message box saying that cither our
port was non-standard or that power
was not on. Fortunately, this glitch
was solved when we found that we
forgot to connect the power cord to
the Multiscope. Once power was
applied, we were in business.

The first display that appears is the
digital storage oscilloscope. Menus
pop up when the controls arc clicked.
The display (see Fig. 1) shows the
controls on the left side and the
instrument display on the right. An
oscilloscope-type display appears
above a digital voltage (DC, RMS,
and peak-to-peak) and frequency

continued on page 27
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Flash Multimode OTDR

DESIGNED FOR USE IN
LAN fiber-optic cable installation
and maintenance service, Wavetek’s
Flash Multimode Mini-OTDR
(Optical Time Domain Reflecto-
meter) offers simple four-button
operation, allowing any technician
to become proficient with its use
with little training and in minimal
time. At 3-1, pounds, the Flash
Multimode is the smallest and
lightest instrument of its type today.

It is available in 850-nm, 1300-nm,
and dual-wavelength models.

The Flash Multimode can be
used to test all physical media used
in todays complex LAN applica-
tions, including copper cable and
fiber optics. It provides all the fea-
tures and functions needed for com-
plete fiber-optic cable installation
and maintenance testing, including
a unique macro capability for recall-
ing sequences of operations with the

WABVETTIN | TR molineds 1300 om Plaak
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push of a single button, ghost detec-
tion and elimination, and a small (5
nanosecond) pulse width.

Each standard model includes
two rechargeable NiCd batteries
with charger, Flash ROM-based
Validation software, internal mem-
ory for storing 32 trace results, an
operating manual, and a carrying
case. The Pro models also include
an AC adapter, an extended carry-
ing case, Wintrace software for
storing and viewing test results on a
PC, and 512K extended memory
for storing 50 additional traces.

Prices for the Flash Multimode
OTDR start at $9300 for the 850-
nm Standard model.

WAVETEK CORPORATION
Instruments Division

9045 Balboa Avenue

San Diego, CA 92123

Phone: 619-279-2200

Fax: 619-565-9558

Instavu Dscilloscopes

SEVERAL NEW MODELS
have been added to Tektronix’
TDS700A series of InstaVu acquisi-
tion oscilloscopes and TDS 500B
series of digital storage oscillo-
scopes. Both lines offer users the
confidence of an analog scope and
the power of a digital scope.
Proprietary InstaVu signal-acquisi-
tion technology lets users capture
up to 400,000 waveforms per sec-
ond, making the new scopes as fast
as the world’s fastest analog scopes.

InstaVu is designed to quickly
pinpoint and capture unpredictable,
rapidly changing signals—infre-
quent glitches, metastable behavior,
and time jitter—that might never
be detected by conventional analog

or digital scopes or specialized trig-

gering. The technology combines

www americanradiohistorvy com
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high-speed acquisition memory with
high-speed display rasterization to
increase acquisition performance and
ensure instantaneous live display of all
signal changes. In design and debug
applications, debug time is reduced
from hours to seconds.

CIRCLE 21 ON FREE INFORMATION CARD

The TDS 784A, TDS 744A, and

TDS 742A each feature color displays,
bandwidths up to 1 GHz, sample rates
up to 4 GS/s, and acquisition rates up
to 400,000 Wfm/sec. The four-chan-
nel TDS 540B and the two-channel
TDS 520B each feature 500-MHz
bandwidth, up to 2 GS/s sample rate,
monochrome displays, and up to
100,000 Wtm/sec acquisition rate.
All models also offer extendible record
length to capture and store complex,
long-duration waveforms; sophisticat-
ed triggering capabilities, including
setup/hold, slew rate, and time-out;
and Channel Deskew, which increases
time-measurement accuracy by com-
pensating for external timing errors. A
simple graphical user interface with
more than 200 intuitive icons and on-
line help makes the instruments easy
to use.

The TDS 540B and TDS 520B
cost $14,950 and $9500, respectively.
The TDS 784A costs $34,495. The
TDS 744A and the TDS 724A cost
$17,950 and $12,200, respectively.
TEKTRONIX MEASUREMENT
BUSINESS DIVISION
P O. Box 1530
Pittsfield, MA 01202
Phone: 1-800-426-2200
(when prompted, press 3 and ask for pro-
gram 493)

E-mail:
bttp:/fwww.tek.com/Measurement

Needie-Tip Pen Diler

SYCON CORPORATION’S
Lubit-8 Pen Oiler is filled with a
lubricant containing Teflond that is
ideal for maintaining a wide variety of
products, ranging from scientific
instruments to cameras, guns, and
fishing tackle. The lubricant is a blend
of natural and synthetic oils with
microminiature particles of Teflon and
Fluoni held in permanent suspension.
It is unaffected by —60°F to +500°F
temperatures, is very slippery, resists
dust, does not coagulate, and leaves no
oily residue.

The Pen Oiler features a needle tip
that precisely dispenses the lubricant,
one drop at a time, making it well suit-
ed for use where sprays and oil cans
are impractical. About the size of a
fountain pen, the Lubit-8 can be
clipped to a shirt pocket or carried in
a field service kit.

HERRE
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The Lubit-8 Pen oiler is available
in cartons of 36 units for a list price of
$93.24.

SYON CORPORATION
280 Eliot Street

Ashland, MA 01721
Phone: 508-881-8852
Fax: 508-881-4703

RF Power Transisiors
MOTOROLA'S MRF859 AND
MRFB859S RF power resistors operate
in the 800-960-MHz range with an
output power of 6.5 watts. The rugged
devices can be used in large-signal,

WWW ameriGaniadichictar oo
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common emitter, class A linear ampli-
fier applications in industrial and
commercial equipment. Other fea-
tures include a 11.5-dB minimum
power gain, 3rd order intercept of
+47-dBm minimum, and a noise fig-
ure of 6-dB typical. The MRF859
power transistor is packaged in a
flange case, and the MRF859S is in a
flangeless package.

Pricing for the MRF859 and the
MRF859S RF power transistors is
$48.62 in low volumes.

MOTOROLA, INC.—E 114
5005 East McDowell Road
Phoenix, AZ 85008

Phone: 602-244-6108

Fax: 602-244-4597

Solder-on Adapters

DESIGNED FOR USE IN THE
design and testing of new circuitry,
where target ICs are sometimes
unavailable, I'TT Pomona’s solder-on
adapters offer an economical, risk-
free, reliable test interface. As generic
interfaces, the solder-on adapters
work on standard EIAJ (metric) and
JEDEC surface-mount technology
layouts for any chips with the same
lead pattern.

FREE INFORMATION CARD

CIRCLE 24

The adapters provide the crucial
interface between circuit boards and
test instruments so that engineers can
design and test circuitry. Each base
comes with a breakout board for con-
nection to logic analyzers and other
test instruments, with access via
0.025-inch square pins. Providing
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the solder-on
alternative to

secure connections,

adapters are an

“reusable” adapters.
The solder-on adapters range in

lead count from 80 to 240 pins, and

are priced from $260 to $1190.

ITT POMONA ELECTRONICS

1500 East Ninth Street

Pomona, CA 91766-3835

Phone: 1-800-241-2060

Fax: 909-629-3317

Enviromentally Safe Component

Gooler

THE FEDERAL CLEAN AIR
Act, which bans the intentional and
non-essential release of CFCs, makes
the old method of cooling compo-
nents with canned CFC refrigerants
obsolete. Containing no CFCs or
HCFCs, Va-Tran Systems’ COMP-
COILD component cooler compo-
nent cooler provides a convenient,
safe, environmentally sound, and cost-
effective way to perform localized
component and circuit testing. It is
intended for locating thermal inter-

mittent electrical components, cool-
ing and testing boards for continuity
or stress fractures, disassembling or
mating tight-fitting metal parts, or for
freezing adhesives for easy removal.
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The COMP-COLD  system,
which uses common, recycled carbon
dioxide, allows components to reach
temperatures as low as —109°F. The
spray pattern is easily adjustable,
allowing the right amount of CO? to
reach the test area. One small cylinder
of CO? lasts for hours.

The COMP-COZLD with a six-
foot hose terminating in a standard
CO? cylinder adapter costs $350. A

complete system including a CO?
cylinder and cart is available for $650.
VA-TRAN SYSTEMS

677 Anita Street

Chula Vista, CA 91911

Phone: 1-800-379-4231

Fax: 619-423-4604

Subiminiature Relays Fop

Telecommunications

THE R70 SERIES OF SUB-
miniature  relays  from NTE
Electronics are specially designed for
use in telecommunications, comput-
er/peripheral equipment, and inter-
face applications. The high-
performance, l-amp relays feature
high sensitivity, compact design, fully
sealed construction, and low power
consumption. They are intended for
use in OEM design and as replace-
ment parts in telecommunications and
computer equipment.

The R70 series is available in coil
voltages of 3, 5, 6, 12, and 24 volts
DC, and come standard with SPDT
contacts. The relays weigh only 0.08

;%W ﬂmw

CABI.E CONVERTER
DIAGNOSTIC TEST CHIP

LOAD FULL ACTIVATION OF CABLE CONVERTE

WE STOCK A COMPLETE LINE OF CHIPS, TOOLS,
WIRELESS QUICK INSTALL TEST BOARDS AND
DIAGNOSTIC CUBES FOR ALL CONVERTERS!
wk* ANYONE IMPLYING ILLEGAL USE WILL BE **
DENIED SALE.WE SELL PRODUCTS ONLY!! TO
TECHNICIANS OR CABLE REPAIR FACILITIES!!
#1 IN CUSTOMER SERVICE & TECH. SUPPORT!
*ALL ORDERS SHIP WITHIN 24HRS, UPS/ FED-X.
+*PRIORITY NEXT DAY SHIPPING AVAILABLE!
*SALE= BUY $ BOARDS GET | FREE TILL MAY96.
*LOWEST PRICE & SUPERIOR PRODUCT GUAR!!
JiFRIENDLY COURTEOUS SERVICE. WE'RE PRO'S

""'@ visuaL Gl

OMMUNICATIONS INC.
FOR ORDERS 1-800-GO-CABLE

CATALOG & TECH. SUPPORT 717-620-4363 EST. 1977

and stored.

Probek S08 @ emy s

ANTIQUE RADIO CLASSIFIED
| Free Sample! 11?

Antique Radio's = ‘ 'J"'I'f' "
Largest Circulation Monthly I!@ l l
Articles, Ads & Classifieds. ]

6-Month Trial: $17.95. 1-Yr: $34.95 ($51.95-1st Class).
A.R.C., P.O. Box 802-L15, Carlisle, MA 01741
Phone:(508) 371-0512 VISA/MC  Fax:(508) 371-7129
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PC Compatible

* Model 506 with built-in R$-232C
= Windows and DOS software allows data to be displayed analyzed

optically isolated interface

* True RMS AC Voltage and
Currenl measurements.

* Dual backlit display for AC
Voltage, Frequency and

Temperature; and Relative Mode.
» Inductance, Capacitance and Decibel measurements.
* 10 memory locations, Min/Max/Avg mode for storing
highes, lowest and average measurement value.

¢ Temperature
(°Cand °F),
a as Diode test and
L Continuity

Buzzer plus Time and Stop Watch.
* Data hold, Auto power off, Logic probe and Signal output.
« Handheld, 20A input with warning beeper, overload
protection on all ranges, test probes and RS-232 cable.

$ 95 e
-' ..-d
Free M5- DOS & Windows Systems

<> Protek

154 Veterans Drive, Northvale, NJ 07647
Tel: (201)767-7242  Fax: (201) 784-0611
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ounces and operate at temperatures
ranging from -30°C to +70°C. They
feature dielectric strength of 1000
VAC between coil and contacts and
400 VAC between contacts of the
same polarity. Resistance is 100
megohms maximum.

The R70 series, in 1000-piece
quantities, costs less than $2 each.
NTE ELECTRONICS, INC.

44 Farrand Street
Bloomfield, N7 07003
Phone: 1-800-683-6837
(including Canada)

Fax: 1-800-683-3338

Robiotics Project Board

THE HANDY BOARD, FROM
the Media Laboratory at the
Massachusetts Institute of
Technology, is a microcontroller
board intended for experimental and
educational robotics projects. It is the
latest in a series of boards released
under MIT free licensing policy, in
which the PC board artwork,
schematics, and even the driver soft-
ware may be freely licensed for per-
sonal, educational, and commercial
applications.

The compact, handheld board fea-
tures the Motorola 68HC11 CPU
with 32K of battery-backed RAM, a
16°2-character LCD screen, four DC
motor outputs, 16 powered sensor
inputs, infrared I/O, and a built-in
nickel-cadmium rechargeable battery.
The Handy Board runs Interactive C,
a muldtasking cross-platform devel-
opment system for computers running
the MS-DOS, Macintosh, and Unix
operating systems.

Assembled, complete Handy Board
systems cost less than $250; kits cost
less than $200. Kits and assembled
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systems are distributed by Gleason
Research (gleason@tiac.net; 617-641-
2551); CW Technology (cwtech@
infinet.com; 800-547-7479); and
Digital Micro Systems (dutta.4@
osu.edu; 614-299-2566). Blank print-
ed circuit boards are sold by Douglas
Electronics (info@douglas.com; 510-
483-8770).

THE MEDIA LABORATORY
Massachusetts Institute of Technology
Room E15-320

20 Ames Street

Cambridge, MA 02139-4307

brtp://el www.media.mit.edu/groups/el/ .
projects/bandy-board

i " turboSIM “
32-bic native mined Anaiog / Digical circuit simueCion
i YT E
“— fE IV FPY
TR y

* Powerful 16 and 32-bit versions for Windows 3.1, Win32, Windows 95, Windows NT _ Regularly $299 One tree can make
* Includes TurboSIM, TurboSPICE, TurboSCOPE, TurboLOGIC, all in ONE easy program. Limited time offer $149 3000000 matches.
* 10 lbraries with hundreds of analog and digital devices 74XX, CMOS, LED's, 555-timer, Plus shipping.

Test Instruments, Transistors, OP AMPS, Transmission lines, Signal Generators more. * Student Price $79
* Includes TurboLIB Symbol Editor to design your own additional devices and sub-circuits. * Teachers eligible for free copy
* Supports hierarchial designs and generates TangoPRO compatible PCB Layout netlist. * Site Licenses Avail
* Import/Export Spice netlist. Accepts models/macro modeis from other manufacturers. * Dealer Discount Avail.
* Advanced real-time simulator displays analog and digital waveforms during simulation. | " Visa/Master Card/Money Order.
* Powerful circuit debug functions, Triggered, Sequential, and Combinational break points, 1riaad “9" lao.

Trap timing violations, and Digital-glitch detection. PoYERn S
* Powerful TurboSCOPE piots math expressions including sin, cos, tan, real part, imaginary Waukegan IL 60079 USA il

part, bode piots, magnitude, phase, decibels, derivatives and more even during simulation. PH: 708-380-0458
* Available analysis include AC, DC, Transient, Polo-Zero Noise, Transfer-Function more. FAX: 708-360-0468
* Free demo at httpJiwww.islandlogix.com or hitp:/pages.prodigy.com/L/J/ALJISNSTA

CIRCLE 130 ON FREE INFORMATION CARD One match can burn
3,000,000 trees.

Invest a stamp...Save a bundle

For the price of a stamp, you can get the latest edition of the federal government's free
Consumer Information Catalog. It lists more than 200 free or low-cost publications on federal
benefits, jobs, health, housing, education, cars, and more.

So stamp out ignorance with our free Catalog. Send your name and address to:
Consumer Information Center, Department SB, Pueblo, Colorado 81009

o \/
A Publie Serviee of This Magapim
& Ihe Adveensmg Counarl
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The Road Ahead

by Bill Gates with Nathan Myhrvoid
Viking
375 Hudson Street

New York, NY 10014
Phone: 212-366-2000
$29.95

Where the
budding
“information
superhighway”
will eventually
lead us is any-
body’ s
guess—but if
anyone is qual-
ified to do
such guessing,
it 1s Microsoft
co-founder, chairman, and CEO,
Bill Gates. This book presents
Gates’ optimistic vision of how
today’s emerging technologies will
change the way we work, play, and
live in the future.

“We are all beginning another
great journey,” Gates writes. “We are
watching something historic happen,
and it will affect the world seismical-
ly, rocking us the same way as the
discovery of the scientific method,
the invention of printing, and the
arrival of the Industrial Age did.”

Gates presents a brief overview
of the development of the
Information Age before turning his
attention to the Information
Highway—the global network of
personal computers and other
information appliances that he
believes will be available in homes
and businesses within the next ten
years, He foresees that the world-
wide “information market” or
“exchange” will provide unprece-
dented access to information, ser-
vices, and products, empowering

CIRCLE 40 ON FREE
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more people to participate in every-
thing ranging from their children’s
education to the political process.

Gates describes some of the
products that he expects will soon
become available and that promise
to change the way we learn, work,
shop, and socialize. He then covers
specific areas in which he believes
the implications of the Information
Highway will be most strongly felt.
In education, Gates predicts, on-
line textbooks, multimedia docu-
ments, and easy authoring tools will
allow teachers to customize a cur-
riculum for students who learn at
different speeds and allow students
to explore information interactively.
In politics, on-line forums could be
used to mobilize people into a
coherent political movement, and
e-mail could provide voters with
more direct access to elected offi-
cials. Gates envisions a business
world filled with smaller, more effi-
cient companies, and an electronic
global marketplace in which the
middlemen are cut out of most
transactions. Telecommuting will
ease the stress on urban infrastruc-
tures and could even cause socioe-
conomic transformations as work-
ers are no longer physically tied to
the workplace. Using his own
under-construction home as a pro-
totype, Gates describes the house of
the future as one that can anticipate
and meet its occupants’ needs auto-
matically.

The book includes an interac-
tive, multimedia CD-ROM that
contains the complete text, hun-
dreds of multimedia hyperlinks, a
special video interview with Gates
(which can also be played on an
audio CD player), video simulations
of future technology, and a World
Wide Web browser.

The Internet Yellow Pages
Third Edition

by Harley Habn
Oshorne McGraw-Hill
2600 Tenth Street
Berkeley, CA 94710
Phone: 1-800-227-0900
$29.95
% Now you can

- INIEMJET let your fin-

5 gers do the
walking down
the informa-
tion highway,
thanks to this
comprehen-
sive directory.
Arranged in
the familiar style of a phone book,
its listings are grouped in alphabet-
ical order by category. Each listing
contains a brief description, written
in a witty, engaging style.

The book has been updated to
cover the best and most popular
sites on the Internet. The vast array
of Internet sites has been pared
down to include only those that are
useful and fun, and that guide users
to other related information. The
new edition includes art, games,
jobs, humor, movies, pets, religion,
sexuality, and more. Those who
need a little nudge toward rebellion
can check out “Harley Hahn’s List
of 25 Things to Do When You
Should Be Working.” And off-beat
souls should enjoy the listings
found under the heading “Bizarre”:
Contortionism, Gross and
Disgusting, Ouija, Psychic CB, and
Roommates from Hell, and several
dealing with vampires are just a
sampling.

The guide provides more than
mere listings of categories and
Internet addresses. It offers infor-

YELLOW PRGES
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mation about each topic listed, hints
about what to expect when accessing
sites, and humorous “advertisements”
highlighting interesting resources that
might otherwise be overlooked.

1996 Electronics Parts &

Accessories Catalog

Parts Express

340 East First Street
Dayton, OH 45402-1257
Phone: 1-800-338-0531

free
rate  This  228-page
% catalog is filled
with electronic

parts and acces-
sories  geared
toward the con-
sumer-electron-
ics industry and
the  technical
hobbyist. It
includes a broad
array of CATV and VCR repair parts,
semiconductors, tools and technician
aids, test equipment, computer acces-
sories, chemicals, adhesives, telephone
products, specialized connectors, and
instructional books and videotapes. Its
full line of professional sound equip-
ment includes wire and audio acces-
sories such as raw loudspeaker drivers
for home, car, and home-theater
applications.

1996 Master Catalog

Fensen Tools, Inc.

7815 South 46th Street
Phoenix, AZ 85044
Phone: 1-800-426-1194
Fax: 602-438-1690
free
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Offering a com-
bination of test
and  diagnostic
instruments with
quality tools and
accessories, this
catalog  repre-
sents a compre-
hensive, one-stop
source of hard-
to-find tools and
specialty tool kits for radio amateurs
and electronics hobbyists. The color-
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ful, 240-page book presents the latest
additions to the Jensen Tool Kit (JTK)
line and introduces seven models of
the economical new Vantage line.

The catalog also features products
from many leading tool and test-
equipment manufacturers, including
state-of-the-art items from Fluke,
B+K Precision, Extech, Biddle,
Wavetek, Tektronix, Navtel, Datatran,
and others. Also included are wire,
cable and connectors, inch/metric
tools, PC diagnostics, fiber-optic
products, power monitors and meters,
soldering and SMT rework stations,
cases, and shipping containers.

The Downloader’s Companion
for Windows 95

by Scott Meyers, Catherine Pinch & Chris
Sells

Prentice Hall

1 Lake Street

Upper Saddle River, Nf 07458

Phone: 1-800-383-2419

Fax: 201-236-7141

E-mail: corpsales@prenball.com.

$21.95

Thousands  of
games, programs,
sounds, pictures,
and even multi-
media movies are
yours for the tak-
ing from com-
puter networks
such as the
Internet,
CompuServe,
and America
Online—if you
know how to
download them. Downloading is the
art of moving files from other comput-
ers to yours and translating those files
into a usable format. Downloadable
files are usually in a form that your
computer cannot immediately under-
stand. The files are compressed,
archived, encoded, or perhaps even all
three. Pictures might be in GIF,
JPEG, or some other format.

This  book-and-disk  package
explains all of those terms and for-
mats, and provides all the software you
need to effortlessly download pro-
grams to your PC. It offers insider’s

Rl - S M1 b ing B

CIRCLE 36 ON FREE
INFORMATION CARD

e anana e e ariranradiohistory coms

tips that allow you to learn without
spending time and money on online
trial and error. The book not only tells
you how to download files, but also
how to determine what’s in the file,
what it’s good for, and how you can
use it.

The disk includes WinZip, a
Windows 95 compression/uncom-
pression interface that can work with
all the most common archive formats.
It also provides quick file viewers and
instructions for accessing files in a
variety of formats, including pictures
and graphics in GIF, JPEG, BMP, and
TGA; MPEG movies; and sounds and
music in WAV, VOC, AU, and others.

Your Mobile Companion

by Roger Burch, WF4N

The American Radio Relay League

225 Main Street

Newington, CT 06111

Phone: 203-666-1541

Fax: 203-665-7531

$12

Whether you’re just getting into
mobile operating

.'i'ﬂﬂr.mmiﬂ or are looking for
Companion RSt ANNY
Ik enjoy  mobile
- hamming, this

book is for you.
The book pro-
vides practical,
hands-on advice
on setting up and
mobile  station
and getting it on
the air. It shows what to do and what
not to do, and is full of dps and ideas
to optimize mobile operating.

The book contains all the informa-
tion you need to make informed deci-
sions. It helps you pick the best of the
bands; sort through all the different
models of equipment available to
choose the right gear for your needs;
successfully complete even the tricki-
est installations; and choose the best
antenna and decide between top, rear,
and on-the-glass mounting. Once
you’re up and running, the book
explains where and how to operate to
get the most out of your mobile sta-
tion, and provides proven solutions to
automotive interference problems.

= -
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EQUIPMENT REPORTS

continued from page 20

readout. Slide controls for positioning
the A- and B-channel waveforms are
located around the periphery of the
display.

The autoranging feature works
only when periodic signals with con-
stant amplitude are being measured.
In all other measurements the time
base and gain ranges must be set man-
ually. The autoranging mode takes a
few seconds to find the correct set-
tings and display the waveform. A
sample of the waveform can be
obtained in a single or repeat mode,
and then the gain and time base set-
tings should be adjusted to set the
instrument on the proper range.

The time base can be adjusted from
0.5 microseconds per division to 50
milliseconds per division in 16 ranges,
and gain can be adjusted from 5 volts
per division to 5 millivolts per division
in 10 ranges. A secondary menu makes
it possible for Multiscope to react to a
range of different input conditions.

A chart button on the oscilloscope
display sets Multiscope in its recorder
mode. Start and stop buttons turn the
recorder on and off. Pressing a pair of
up/down buttons adjusts chart
recorder gain, and the sample interval

FIG. 2—THE VIRTUAL RECORDER dis-
play as it will appear on your computer’s
monitor.

can be keyed in by the user.

The DB-25 connector on the front
panel provides different signals for use
with other equipment . Output chan-
nels C and D are provided on the con-
nector. Pin 25 goes to an inactive
external trigger option. An option that
calls for additional software and hard-
ware permits Sample data set on chan-

nels A or B to be externally initiated or
controlled.

Various accessories are also avail-
able from Mission Technologies. A
software package that contains the
source code (fully commented to
explain its operation) is available for
an additional $100, bringing the total
cost to $499. An external triggering
software package and relay (to be
installed by the user or at the factory)
is an additional $38. An eight-bit ISA
parallel port card for computers whose
ports are not compatible with the
Multiscope is available for $12.

Muldscope is not a true substitute
for the stand-alone instruments it
emulates, but then it costs a lot less.
Rather than buy a bench full of dedi-
cated instruments, Multscope offers
measurement capability that is more
than adequate for most hobbyist and
experimenter applications. It fills that
gap between a multimeter and a bench
full of dedicated test instruments. If
you want to see how your personal
computer can double as a collection of
quality test instruments, buy the
Multiscope. EN]

PROTO-BOARD®

u only buy once.

The breadboard yo

At Global Specialties® we make one ind of
breadboard, the very best, PROTO-BOARD®.
American made and Guaranteed for life.

PROTO-BOARD® brand breadboards and the
complete Global line of test instruments are in
stock at fine electronic distributors everywhere.
Gan't Wait! Call Toll-Free

&

| O
o

g
Q
Q

b
. GLOBAL . " T
SPECIALTIES 1-800-572-1028
o HAMELS
70 Fulton Terrace, New Haven, CT 06512 5@@& o
(203) iR CO ORI (203) 468-0060 company call toll-free at:

(800} 247-1241
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with a Spectrum Analyzer and HZ530 _.
\| before third party compliance testing.

: HZ530 Near Field Sniffer Probe Set

EMI Diagnostics at the prototype level
Refining circuit and screening design
Location of hot spots and leaks
Monitoring production performance
Compatible with any Spectrum Analyzer

Oceanside, CA 92056

Switch mode power supply |
radiation measured with
HM5010 and E-Field probe

HZ530: E-Field, H-Field and
High-Impedance Probe set

Price $ 680.00

Don 't let EMC become your Problem!

266 East Meadow Ave.
EastMeadow, NY11554

® (516) 794-4080
=] (516) 794-1855

1939 Plaza Real

® (619)630-4080
4 (619) 630-6507
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RETAILERS THAT SELL OUR MAGAZINE MONTHLY

Alaska

Frigid North Co.
1207 W. 36th Avenue
Anchorage, AK 99503

Alabama

Radio Distribuiting Supply

121 East Broad Street
Gadsden, AL 35903

Arizona

Dalis Electronics
2829 E. McDowell Road
Phoenix, AZ 85008

California

California Electronics
221 N. Johnson Ave.
El Cajon, CA 90202

Signal Electronics
22307 Ocean Avenue
Torrance, CA 90505

Ford Electronics

8431 Commonwealth Avenue

Buena Park, CA 90621

All Electronics
14928 Oxnard Street
Van Nuys, CA 91411

Gateway Electronics of CA

9222 Chesapeake Drive
San Diego, CA 92123

Mac’s Electronics
191 South “E” Street

San Bernardino, CA 92401

Electronics Warehouse
2691 Main Street
Riverside, CA 92501

Orvac Electronics
1645 E Orangethorpe Ave.
Fullerton, CA 92631

Sav-On Electronics
13225 Harbor Blvd.
Garden Grove, CA 92643

Marvac Dow Electronics
980 S. A Street
Oxnard, CA 93030

Kandarian Electronics
1101 19th Street
Bakersfield, CA 93301

Whitcomm Electronics
105 W. Dakota #106
Clovia, CA 93612

Marvac Dow Electronics
265-B Reservation Road
Marina, CA 93933

Minuteman Electronics
37111 Post St., Suite 1
Fremont, CA 94536

HCS Electronics
6819 S. Redwood Drive
Cotati, CA 94931

Halted Specialties Co.
3500 Ryder Street
Santa Clara, CA 95051

JDR Micro Devices
2233 Branham Lane
San Jose, CA 95124

Metro Electronics
1831 J Street
Sacramento, CA 95814

The Radio Place, Inc.
5675-A Power Inn Road
Sacramento, CA 95824

HSC Electronics
4837 Amber Lane
Sacramento, CA 95841

Colorado

Gateway Electronics of CO

2525 Federal Blvd.
Denver, CO 80211

Centennial Electronics
2324 E. Bijou
Colorado Sps., CO 80909

Connecticut

Signal Electronics Supply
589 New Park Avenue
W. Hartford, CT 06110

Cables & Connectors
2198 Berlin Turnpike
Newington, CT 06111

Electronic Service Prod.
437 Washington Avenue
North Haven, CT 06473

Georgia

Norman'’s Electronics, Inc.
3653 Clairmont Road
Chamblee, GA 30341

Idaho

The Current Source
5159 Glenwood
Boise, ID 83714

Illinois
Tri State Elex

200 W. Northwest Hwy.
Mt. Prospect, IL 60056

Maryland

Mark Elec. Supply Inc.
5015 Herzel Place
Beltsville, MD 20705

Massachusetts

U-Do-It Electronics
40 Franklin Street
Needham, MA 02194

Michigan

Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, MI 48104

Norwest Electronics
33760 Plymouth Road
Livonia, MI 48150

The Elec. Connection
37387 Ford Road
Westland, MI 48185

Elec. Parts Specialists
711 Kelso Street
Flint, MI 48506

Professional Data Corp.

1332 US Highway 41 West

Ishpeming, MI 49849

Minnesota

Acme Electronics

224 Washington Avenue N,

Minneapolis, MN 55401

Missouri

Gateway Electronics Of MO

8123-25 Page Blvd.
St. Louis, MO 63130

New Jersey

Lashen Electronics Inc.
21 Broadway
Denville, NJ 07834

New York

Sylvan Wellington Co.
269 Canal Street
New York, NY 10013

R&E Electronics
4991 Rt 209
Accord, NY 12404

Unicorn Electronics
Valley Plaza
Johnson City, NY 13790

Ohio
Philcap Electronic Suppliers

275 E. Market Street
Akron, OH 44308

Oregon

Norvac Electronics

7940 SW Nimbus Avenue
Beaverton, OR 97005

Pennsylvania

Business & Computer Bookstore
213 N. Easton Road

Willow Grove, PA 19090

Texas

Mouser Electronics
2401 Hwy. 287 N
Mansfield, TX 76063

Electronic Parts Outlet
17318 Highway 3
Webster, TX 77598

Washington

Amateur Radio Supply Co.
5963 Corson Ave., Ste 140
Seattle, WA 98108

Wyoming

Chris Supply

2007 S. Douglas Hwy., Ste. C
Gillette, WY 82716

If you’d like to sell our magazine in your store,

please circle 210 on Free Information Card.
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name might imply. Rather than
being indistinct, it is a rigorous

mathematical discipline that is -'

based on fuzzy-set theory,
which is a cross between multi-
valued set theory and Boolean
logic. Lotfi Zadeh of the Univer-

sity of California, Berkeley, is
credited with its creation in
1965. However, portions of his
theory trace their origins to

multi-valued set theory of the
1920'.

Zadeh observed that as a sys-
tem become more complex, the
need to describe it with preci-
sion becomes less important.
He also observed that precision
in complex systems is often un-
necessary. Zadeh's premise is
that it is possible to describe a
system's behavior and control
laws linguistically.

Precision is expensive. es-

pecially when used for solving

problems. Getting close is often

good enough. Fuzzy logic ex- ”

ploits this “good-enough” men-
tality through imprecision. It

uses imprecision the same way

that humans do to solve prob-
lems. For example it is certainly
possible to heat a room to with-
in a hundredth of a degree. Al-
ternatively, a fuzzy logic control-
ler might heat the same room to
within one degree. This is a sit-
uation where the extra preci-
sion is exorbitant.

Fuzzy logic enables designers
to simulate human thinking by
quantifying concepts such as
hot, cold, far, near, soon, and
long. Fuzzy logic relies on the
notion that measurements are
more useful when they are ex-
pressed in linguistic terms,
rather than described to the six-
th decimal point. In other
words, fuzzy logic reduces com-
plex problems into manageable
sets called fuzzy sets.

Consider, for example, de-
scribing a person’s height in
fuzzy sets. Few would argue that
a person who is seven feet tall is
“tall,” and a person who is three
feet tall is “short.” But what
about someone who is five foot
five? Fuzzy logic would give that
person some degree of mem-
bership in the tall set, and a
somewhat higher degree of

- membership in the short set.

= L an skl o ok

FUZZY LOGIC IS NOT AT ALL AS ITS

FUZZY LOGIC

A new challenger is threatening to

dethrone traditional control techniques
as the method of chmce. This article

Traditional control theory

Fuzzy set theory has applica-
tions in many different disci-
plines. One, in particular, is
fuzzy-logic control theory.
Fuzzy-logic control theory is an
alternative to traditional control
theory.

In traditional control theory, a
controller controls a system. A
system is a collection of things
that are connected in some way.
This collection of connected ele-
ments performs a single func-
tion. Consider a heating sys-
tem, for example. The heating

s

] .- 7-.*

system is composed A/f a ther-
mostat, sensors, and-a heating
unit. All of the individual ele-
ments are connected together to
perform one function.

A control system is a physical
system that either commands
or regulates itself or another
system. There are many exam-

ples of control systems. For in-

stance, an electric switch con-

trols the flow of electricity. A per-

son driving a car controls the
speed and direction of that car.

A heating system makes use of '

the thermostat to regulate a

fques of
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FIG. 1—CONTROL SYSTEM BLOCK DIAGRAMS. A general control system (a), closed-
loop system (b), and a typical rule-based fuzzy-logic controller (c).
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FIG. 2—THE SET “TALL” represented graphically.

room’s temperature.

Figure 1-a shows a typical
control system. It has one or
more inputs and one or more
outputs. The box marked “con-
trol system™ is where the pro-
cessing occurs. The type of
processing that occurs within
the control system is classified
as either open-loop or closed
loop.

An open-loop control system
is one in which the control ac-
tion is independent of the out-
put. In other words. the control
system’s output is directly re-
lated to its input. For example,
an open-loop control system
takes its inputs, does some
computation on those inputs,
and produces an output.

A closed-loop system differs
from the open-loop system in
that its output is dependent on
both the input and the output.
Figure 1-b shows a closed-loop

system. The output is made a
function of both the in put and
the output by feedback. In most
systems, the feedback compo-
nent forms an extra input to the
system.

A calculator is an example of
an open-loop system. Input isin
the form of number and opera-
tion-code (opcode)} keypresses.
The calculator takes the input,
operates on the input based on
the opcode, and produces an
output based on the result of
the operation.

A car being driven is an exam-
ple of a closed loop system. The
person adjusts the speed of the
car by pressing the gas pedal.
The feedback in this system is
the person. who regulates the
flow of gas to the engine based
on the speedometer. Thus if the
person wants to increase speed
to 55 miles per hour (MPH) he
presses the gas pedal. and the

car accelerates. The car con-
tinues its acceleration until the
person sees that the speed-
ometer reads 55 MPH, and he
eases off the gas pedal.

The most commonly used
control systems today are based
on the proportional-integral-de-
rivative (PID) method. James
Watt is often credited for the
creation of classical control the-
ory on which the PID method is
based. The PID method controls
a system by reading the input
sensors and applying a mathe-
matical equation to the inputs
to produce the output. Typically
the output from this type of sys-
tem is used to control some kind
of actuators to regulate the flow
of something. One example is
an actuator which is used to
control the flow of steam from a
turbine. The mathematical
equations that the PID is based
on are usually complex. and are
time consuming to define,
build, and test.

Fuzzy-logic control theory

In general, a fuzzy-logic con-
trol system has three compo-
nents. The first is the fuzzifica-
tion section. This section is
responsible for taking real in-
put data (also referred to as
crisp data). and converting it to
data that has meaning to the
fuzzy system. Next, the fuzzified
data is applied to the fuzzy-rule
base section. Fuzzy control sys-
tems are typically the feedback
type. Consequently, the feed-
back in a fuzzy control system
occurs within the rule-base sec-
tion. The result of the rule-base
section is fuzzified output data.
This fuzzified output data is
converted back to real or crisp
data through the defuzzifica-
tion section. A typical fuzzy con-
trol system is shown in Figure 1-
c. When a control system is im-
plemented it is often referred to
as a controller.

A fuzzy controller is made up
of fuzzy variables, rules, sets,
and translation mechanisms
that transform input data into
fuzzy data, and vice versa. Fuzzy
variables are similar to regular
variables, except that they are
used to describe things that are
multi-valued. For instance the

Continued on page 56
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A miniature video transmitter with °

sound carriey for-the 900MHz amateur radio band

William Sheets, K2MQJ & Rudolf F. Graf, KA2CWL

YOU CAN BUILD A MINIATURE AMA-
teur radio TV transmitter and
put it to work in a variety of ap-
plications from radio-controlled
videography to two-way com-
munications—and just about
any other video application that
might strike the fancy of experi-
menters and amateur radio op-
erators. Now, small CCD cam-
eras help to keep the cost low.
Don’t confuse the Mini 900
ATV transmitter with video-link
devices operating in the 900-
Mhz band. The Mini 900 is very
small (1.75 x 2.75 X 0.75
inch)}, develops 500 milliwatts

for the Technician license.}) The
transmitter is for experimental
non-commercial use only and
its application is subject to ra-
dio amateur rules and regula-
tions in the U.S. and other
countries.

Operation of the Mini 900
ATV transmitter on commercial
TV frequencies is illegal in the
U.S. and for other nations. The
device has not been submitted
for FCC type acceptance and is
not legal for commercial use.

The Mini 900 must be oper-
ated so that the entire RF signal
lies within the 902-928-MHz

ates a video-modulated RF sig-
nal including a standard 4.5-
MHz sound subcarrier in the
902 to 928-MHz band. The sig-
nal from the Mini 900 can be
received on any standard TV re-
ceiver fitted with a suitable RF
downconverter capable of tun-
ing the 902-928 MHz Amateur
band. The transmitter’s small
size (1.75 X 2.75 inches) is
comparable to many small PC
board cameras and is small
enough for radio-controlled ap-
plications in which a video link
is needed.

The Mini 900 can operate

of RF output, is crystal con- band when operated in the U.S.  from a 10 to 14-volt DC power =
trolled, and has produced clean This means picture carrier fre- supply, with minor adjustments 2
pictures at distances over 5 quencies of 906.5 and 923.5 in the transmitters video drive. &
miles, using simple antennas at MHz inclusive. A good choice for  Lead acid, NiCd, or alkaline o
both ends of the transmission most radio amateurs is 910.25 power packs may be used. RF T
path. Note that the 902-928 MHz. U.S. operators should power output will be 0.2t0 0.7 &
MHz band is available to ham check their local areas first. watts over the power-supply $
radio operators holding a valid Other common carrier frequen-  voltage range. Nevertheless. the &
Technician Class license or cy alternates are 922.25 and author used a 13.2-volt DC &
higher. A license is required to 923.25 MHz. power supply and it is refer- =
operate this project in the U.S. The Mini 900 accepts an enced throughout this article.

(No Morse code test is required NTSC video signal and gener- Operation over 900-940 MHz 3t

wwWwW americanradiohistorv com
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FIG. 1—BLOCK DIAGRAM for the Mini 900 ATV transmitter illustrating signal generation and flow. It is a good idea to refer to this
diagram while following the details in the schematic diagram in Fig. 2.

is possible with the Mini 900 for
export (non-US) use. The Mini
900 can easily be retuned for a
5.5 MHz sound subcarrier used
by the PAL system. The video
input requirement is standard
1-volt peak-to-peak, negative
sync signal. The video amplifier
and modulator are DC coupled,
but a capacitor can be installed
in series with the input if AC
coupling is desired. Audio in-
puts from 5 millivolts to 1 volt
can be accommodated.

This project can be built from
scratch, in two to four evenings,
depending on the builders ex-
perience. Due to the unit's small
size and many small parts, and
the high frequencies present,
this project is not recom-
mended for beginners.

How it works

The Mini 900 consists of a
crystal oscillator operating
around 57.5 MHz, a series of fre-
quency multiplier stages to
multiply the crystal oscillator
frequency by a factor of sixteen,
and an RF power amplifier. Re-
fer to Fig. 1 for the functional
block diagram of the Mini 900
circuit and Fig. 2 for a detailed
schematic diagram. The RF-

power amplifier is amplitude-
modulated by a video amplifier
that boosts the video input sig-
nal to a required level. An audio
amplifier stage boosts the audio
input which in turn frequency
modulates a 4.5 MHz VCO (volt-
age-controlled oscillator) to gen-
erate a sound subcarrier. The
FM subcarrier is combined with
the video in the modulator. If no
audio is needed this feature can
be disabled by disconnecting a
jumper.

Transistor Q1 is a crystal-con-
trolled oscillator using a 56-59
MHz crystal, XTAL1, in a com-
mon-base transistor circuit (see
Fig. 2). At the series-resonant
frequency of the crystal, the
base of Q1 is nearly grounded.
Coils L1 and C2 are tuned
slightly above resonance, caus-
ing oscillation at the crystal fre-
quency. The signal generated is
rich in harmonic frequencies.

A filter, consisting of L2, C3,
C4, L3, C6 and C7, couples the
second harmonic of the crystal's
112-118 MHz signal to frequen-
cy- doubler stage Q2. This stage
further doubles the signal fre-
quency to 225-240 MHz. A filter,
consisting of C9, L4, C10, L5,
Cl11, and C37, suppresses all

frequencies other than those in
the 225-240 MHz range. Also,
the filter matches the input of
the next stage, frequency dou-
bler Q3. Transistor @3 doubles
this signal to half the final out-
put frequency, 450 to 470 MHz.
At this point, about 30 milliwat-
ts of RF power is present.

A filter, consisting of C12, L6,
C15, C13, C14, and L7, forms a
matching network to couple the
RF energy from Q3 to Q4, and
also filters out unwanted sig-
nals. Transistor @4 doubles this
signal to the final output fre-
quency, 900-940 MHz, supply-
ing about 50 to 80 milliwatts of
RF driving power. A double-
tuned coupling network, con-
sisting of C18, C19, L9, L10,
C20, C31, and C32, matches the
output of Q4 to the base of Q10.
This network has tuned strip-
line coupled inductors (see Fig.
2) that are actually copper strips
etched on the PC board.

RF power amplifier Q10 sup-
plies an RF output of between
0.2 and 0.7 watt depending on
supply voltage. A coupling net-
work, consisting of L11, C33,
L12, C34, C35, L13, and C386,
matches a 50-ohm antenna load

Continued on page 61
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ALL KINDS OF INDUSTRIAL PRO-

cesses are controlled elec-
tronically these days. The most
common control device that an
industrial technician is likely to
encounter is the programmable
logic controller (PLC). Trou-
bleshooting PLC’s can be tricky.
However, when part of a man-
ufacturing operation is shut
down, the technician is under
tremendous pressure to isolate
the problem, fix it, and get the
system up and running again.
Last month’s article, “All About
PLC’s”, explained how PLCs
work and how they are used.
This article examines some real-
world examples of PLC prob-
lems and how they are solved.
A portable oscilloscope is the
most important instrument to
have when troubleshooting in-
dustrial systems on the factory
floor. New technology has re-
duced both the size and weight
of the required test gear. For ex-
ample, the Tektronix TekMeter
is a dual-channel, auto-ranging
portable scope plus a true rms
multimeter in a compact light-
weight package with an LCD
screen. Although this article

references the TekMeter ex-
clusively, it is only one of a grow-
ing number of portable instru-
ments in a competitive market.
Fluke, for example, offers sim-
ilar instruments that also target
industrial technicians and en-
gineers.

Most PLCs in industrial ap-
plications incorporate a variety
of self-test features that verify
correct sensor operation. How-
ever, they are not foolproof.
Many electrical malfunctions
can be solved only by using an
oscilloscope together with your
eyes. Take, for example, this
case history where an optical
sensor was used to count items
passing over a conveyor belt.

Too many counts

Figure 1 is a diagram of the
packaging operation in which
cans were counted as they trav-
elled along a conveyer belt. As
each can passed through the
optical detector, it produced a
pulse that was fed into a PLCs
digital input port. The sensor
output delivered one pulse for
each can that passed by, provid-
ing an accurate cumulative

www americanradiohistorvy com

When industrial
control systems go
wrong, grab a
portable

scope, and

start
troubleshooting!

VAUGHN D. MARTIN

PLC Problems

total of the number of items.

When the new line was set
into operation, it was expected
to process 100 cans per minute,
or 48,000 cans per eight-hour
shift (100 cans per minute
times 60 minutes per hour
times 8 hours per shift =
48,000 cans.) However, at the
end of the shift, the system had
counted 50,000 cans, accord-
ing to the PLC logging function.
Nevertheless, there were exactly
2000, 24-can cases, verifying
the original 48,000-can com-
putation. Obviously, either the
PLC counting program had
been incorrectly programmed
or the sensor input was receiv-
ing pulses for cans that weren't
there.

The first step in troubleshoot-
ing was to check the counting
program by connecting a pulse
generator to the PLC input as in
Fig. 2, and setting it to generate
exactly 10 pulses. An os-
cilloscope was then connected
across the pulse generator to
verify proper operation. It
showed 10 pulses, and the PLC
logging program showed 10
counts. That indicated that the
PLC program was probably not
at fault, and pointed instead to
the sensor or its cabling.
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FIG. 1—TYPICAL OPTICAL SENSOR SET UP TO COUNT items as they travel along a

production line.
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FIG. 2—THIS INSTRUMENT HOOKUP is
used to detect the extra, erroneous
counts.

Examining the evidence

Since more cans were count-
ed than were packed, it seemed
that some stray pulses had
slipped into the optical sensor
cable that fed the PLC input.
Some 2000 stray pulses, to be
exact (50,000 — 48,000). That
number proved to be a clue in
itself because a little deduction
showed that it wasn't a random
number. Divide the number of
expected cans by the excess
pulse error count (48,000 -

OPTOSENSOR

INPUT

101 IN
O 0 0 O o

examine if anything happened
in the process only once each
carton-filling cycle. We noticed
that a small linear motor was
energized after each carton was
filled to push the carton off the
conveyor belt and onto a sealing
roller line. Naturally, our inves-
tigation then turned to this new
suspect.

We reconnected the PLC to the
process line and the optical sen-
sor, and connected our scope’s
channel 1 (CH1) input to the op-
tical sensor output. Then we
connected the scope’s channel 2
(CH2) input to the linear push
motor’s control line (ahead of
the AC relay or triac controller)
as shown in Fig. 3. Then we
started the line and set the
scope’s trigger for the positive
edge on CH2: the resulting

ouTt
COM CH1
IN AC
= CONTROLLER
ML 5

1 Sl | ]
- v i
AC POWER

(o] oooos ID

FIG. 3—TROUBLESHOOTING THE PLC CONTROLLER. Connections between the PLC
and the process are shown. We can also see how the scope was used to monitor the

system.

2000) and the result is 24. That
didn’t seem to mean anything at
first, but it was the exact
number of cans that are in each
carton. So now we decided to

WwWWW americanradiohicetorv com

waveform is shown in Fig. 4.
What we discovered is that a
stray pulse was being inserted
into the optical sensor line each
time the linear push motor was
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Just like these
Fully Trained
Electronics
Professionals

“Thanks to CIE | have tripled my previous
salary, and | am now in a challenging and
rewarding new field where only the sky is
the limit.”

Daniet Wade Reynolds

Industrial Electrician

Ore-Ida Foods

“CIE was recommended to me by my boss.
It was appealing since | could study at my
own pace at home and during business
travel.”

Dan Parks

Marketing Manager/C Product:
Analog Devices, inc.

“I loved the flexibility CIE offered. It was the
only way | could continue both school and
my demanding job.”

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, inc.

“I liked the way the school was set up with
laboratory assignments to enforce
conceptual learning. The thing which
impressed me the most about CIE's
curriculum is the way they show application
for all the theory that is presented.”

Daniel N. Parkman

Missile Electro-Mechanical Technician
U.S. Air Force

“Completing the course gave me the ability
to efficiently troubleshoot modern
microprocessor based audio and video
systems and enjoy a sense of job security.”
Tony Reynoids

Service Manager/Technician

Threshold Audio & Video

Graduate with an Associate
Degree from CIE!

CIE is the best educational
value you can receive if you
want to learn about
electronics, and earn a good
income with that knowledge.
CIE’s reputation as the world
leader in home study
electronics is based solely
on the success of our
graduates. And we've
earned our reputation with
an unconditional commit-
ment to provide our students
with the very best electronics
training.

Just ask any of the
150,000-plus graduates of
the Cleveland Institute of
Electronics who are working
in high-paying positions with
aerospace, computer,
medical, automotive and
communications firms
throughout the world.
They'll tell you success
didn’t come easy...but it
did come...thanks to their
CIE training. And today, a
career in electronics offers
more rewards than ever
before.

CIE’'S COMMITTED TO
BEING THE BEST...IN ONE
AREA...ELECTRONICS.
CIE isn’'t another be-
everything-to-everyone
school. CIE teaches only
one subject and we believe
we're the best at what we
do. Also, CIE is accredited
by the National Home Study
Council. And with more than
1,000 graduates each year,
we're the largest home study
school specializing exctu-
sively in electronics. CIE has
been training career-minded
students for nearly sixty
years and we're the best at
our subject...
ELECTRONICS...

IT'S THE ONLY SUBJECT
WE TEACH!

CIE PROVIDES A
LEARNING METHOD SO
GOOD IT'S PATENTED.
CIE's AUTO-PRO-
GRAMMED® lessons are a
proven learning method for
building valuable electronics

career skills. Each lesson is
designed to take you step-
by-step and principle-by-
principle. And while all of
CIE's lessons are designed
for independent study, CIE’s
instructors are personally
available to assist you with
just a toll free call. The result
is practical training... the kind
of experience you can put to
work in today’s marketplace.

LEARN BY DOING...WITH
STATE-OF-THE-ART
EQUIPMENT AND
TRAINING.

CIE pioneered the
first Electronics
Laboratory

and the first
Microprocessor
Course. Today, no
other home study
school can match CIE’s
state-of-the-art equipment
and training. And all your
laboratory equipment, books
and lessons are included in
your tuition. It's all yours to
use while you study and for
on-the-job after you
graduate.

PERSONALIZED
TRAINING....TO MATCH
YOUR BACKGROUND.
While some of our students
have a working knowledge of
electronics others are just
starting out. That's why CIE
has developed twelve career
courses and an A.A.S.
Degree program to choose
from. So, even if you're not
sure which electronics career
is best for you, CIE can get
you started with core lessons
applicable to all areas in

Send for CIE’s FREE Course Catalog and |

See How We Can Help Your Career Too!
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electronics. And every CIE
Course earns credit towards
the completion of your
Associate in Applied Science
Degree. So you can work
toward your degree in stages
or as fast as you wish. In fact,
CIE is the only school that
actually rewards you for fast
study, which can save you
money. TED

1
+=° Scg,

Y E S ! | want to get started.

Send me my CIE course catalog
including details about the
Associate Degree Program. (For
your convenience, CIE will have a
representative contact you - there
is no obligation.)

Please Print Clearly

Name

Address

City

State ___ Zip Age

Phone No.
Check box for G.I. Bill Benefits.

11 Veteran
AEB6

Active Duty
Cleveland Institute of Electronics, Inc.
1776 East 17th Street
Cleveland, OH 44114

A School of Thousands.
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activated. Not only did the
heightened pulse look different
from the can-count pulses, it
had a different timing delay
than that of the 100 can-per-sec-
ond pulses. But the PLC logged
the pulse just as though there
were a 25th can in each box.

Diagnose the problem
Using the same scope connec-
tions, with the line still run-

T
H

A

LB R )
FIG. 4—WAVEFORMS ON THE SCOPE
SCREEN quickly identified the problem
as an extra spurious pulse.
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FiG. 5—WAVEFORM OF THE COOL-
DOWN thermal output as it appeared on
the scope display.

< CONNECTOR
COMPOSED OF SAME METALS Aé ey
THERMCCOUPLE, FOR MINIMLUM
CONMECTION ERFI.DH

ning, we attempted to eliminate
the extraneous pulse. As we ex-
amined the physical layout of
the plant floor, we found that
the optical sensor cable passed
by and directly over the housing
of the linear motor. Immediately
we suspected that magnetic
coupling between the motor
and the sensor output line lead-
ing to the PLC was causing the
extra pulse. As we watched the
scope display we tried rerouting
the sensor cable. As we did so
we noted that the decaying
pulse on the sensor line disap-
peard, eliminating the problem.
Then we had a fully opera-
tional—and correctly function-
ing—packing line.

Taking the heat off

Another case history where
an oscilloscope saved the day
was in solving a problem in an
annealing furnace. It had been
producing perfect coil springs
for two months, but it suddenly
began producing weak springs
that failed and were being re-
turned by customers as defec-
tive. Quality control verified the
problem, and they agreed: The
springs were weak and lacking
proper tensile strength. We im-

¥ THERMOCOUPLE -

e JUNCTION 2/ ff * JuNcTION © WASHERS .
WIRES PROTECTED® ) § WIRES UNPROTECTED®  COUPLE BUILT INTO WASHER ,
f*?;jms*rEH FIEEF{}NSE* * ) FASTEBT ne%mmv E mwem&m MOUNTING
. 3 A #
i A B e ARG N %3“‘>

FIG. 6—TYPICAL THERMOCOUPLE CONFIGURATIONS that we will encounter in in-

dustrial applications.
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mediately suspected some
change in the cycle of the an-
nealing furnace. We looked back
at the annealing logs for the
past few weeks and found that
the annealing cycle had been
shortened from the original 18
hours to 16 hours. The log re-
vealed that the two-hour change
took place during the night
when no workers were in the
plant, and no one noticed the
change. When the crew arrived
the next morning they incor-
rectly assumed that the coils
had been properly tempered
overnight.

Checking out timers

This time there were two
puzzles to solve. First we had to
find out why the process failed.
Then we had to reset the PLC to
provide the correct timing cycle.
Most of the cycle was controlled
by timers. The only exception
was the cooling phase. in which
the coils remained in the oven
until they cooled to less than
400 degrees Fahrenheit.

Obviously, we checked the
timers first, and found that they
were all operating correctly.
That pointed to a possible cool-
down cycle problem. As we ex-
amined the PLC operating logs
from the past two-week’s cool-
down cycles, we found that cool-
downs were running only about
one to two hours, or two hours
shorter than what would be nor-
mal. Aha! That is where the
problem was hiding!

Since we knew that the cool-
down time was controlled by the
thermocouple reading, we con-
nected a portable scope to the
PLC thermocouple input and
watched as the furnace switch-
ed from its soak to its cool-down
phase.

We connected the scope’s CH1
to the thermocouple output, se-
lected the autorange mode, and
set the sweep to its slowest
speed—1 minute per division on
the TekMeter. This made ten
minutes of cool-down visible at
any time. After about six min-
utes of cool-down we saw the
scope trace in Fig. 5. The spikes
on the line were abnormal, so
we watched closely and noticed
that they occurred about once

Continued on page 73
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Build a
Kelvin-Varley
voltage divider _
to complete
mini—
metrology lab.

THE FIRST TWO PARTS OF THIS SE-
ries showed how to build a
voltage standard and a null de-
tector. This final article shows
how to build a precision voltage
divider to complete the mini
metrology lab. The voltage di-
vider is a key component of the
measurement lab because it al-
lows both larger and smaller
voltages to be compared to the
voltage standard. It can also act
as one side of an ultra-precise
resistance bridge. allowing
many different values of resis-
tance to be compared to a single
known resistance standard.

Of the many types of divider
schemes. the Kelvin-Varley di-
vider (KVD) is one of the most
useful and desirable because it
combines both superb ratio ac-
curacy and high resolution.
Found almost exclusively in cal-
ibration labs, the KVD is used
for the most critical calibrations
and measurements.

Commercial KVDs are often

4 =t o

accurate to 1 part per million
(PPM) or even 0.1 PPM. Unfor-
tunately prices for commercial
units start at about 84000. and
can easily exceed $10.000. The
cost of precision wirewound or
bulk metal-foil resistors, multi-
deck switches. and substantial
hand labor, conspire to keep
commercial KVDs beyond the
reach of experimenters.

So can you build a decent
KVD without breaking the
bank? Absolutely! We'll get into
the details shortly. but here are
a few specifications to whet your
appetite. Our KVD is a full six-
decade device. just like the com-
mercial ones. It will resolve 1
PPM. Though the design goal
was an absolute accuracy of 20
PPM or .002%. the prototype
was twice as good—it was better
than 10 PPM at all settings! The
total cost of the project is under
875, but a well-stocked junk
box can reduce that substan-
tially.

wwWwW americanradiohistorv com

CQNRAD R. HOFFMAN
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How does it work?

The best way to understand
how a Kelvin-Varley divider
works is to look at just one de-
cade, shown in Fig 1. There are
11 resistors in the main divider
string. but two of them are in
parallel with the output divider.
in this case. a potentiometer.
The value of the output divider
is chosen so that the parallel
combination of it and the other
tworesistors is equal to one step
of the main divider. Thus. the
circuit is the equivalent of a
simple ten-resistor divider.

No matter where on the main
divider the output divider is
placed, the circuit that results
is always a ten-resistor divider.
Since the output divider is a po-
tentiometer. any voltage be-
tween the two tap voltages can
be selected.

The simple output divider
(potentiometer) can be replaced
by another decade constructed
in the same manner as the first.
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FIG. 1—A SINGLE KVD DECADE. Note

that the circuit is equivalent to a 10-re-
sistor divider.

The decade must, of course,
have a total resistance equal to
twice the resistor value used to
construct the first decade. Each
additional decade increases the
resolution by a factor of ten. In
theory you can add as many de-
cades as you want, but the di-
vider accuracy is always limited
by the first decade.

The last decade is a simple
ten-resistor divider, since there
is no divider in parallel with any
of its elements. The top position
is the “carry” position, so full
output from the KVD will be
9-9-9-9-9-10. Sometimes, a po-
tentiometer is used for the last
decade, giving continuous reso-
lution over the full range of the
divider.

Figure 2 shows the full KVD
configuration. Trimmer net-
works have been added so that
any decade can be shunted to
the correct total value. That way
you have to be concerned only
with resistor matching, not ex-
act resistor values.

You might notice that the re-

sistor values used in each de-
cade set an absolute minimum
value for the following decade.
The traditional series is 10K,
2K, 400, 80, 16, and 3.2 ohms,
with no shunts. This KVD is de-
signed to use standard value re-
sistors, and to have reasonable

PARTS LIST

All fixed resistors are metal film,
RN55D, 1%, or better. See text
for selection process.

R1-R11—10,000 ohms, selected

R12-R22—2050 ohms, selected

R23-R33—412 ohms, selected

R34-R44—100 ohms

R45-R65—24.9 ohms

R66—806,000 ohms

R67—825,000 ohms

R68—4220 ohms

R69—499 ohms

R70—100 ohm muiltiturn trimmer

R71, R72—50,000 ohm multiturn
trimmer

R73, R74—1000 ohm multiturn
trimmer

Connectors

J1-J6—12 Pin Header, Molex
26-48-1121

P1-P6—3-Position Connector, Mo-
lex 09-50-8031

J7,J8—5-way Binding Posts, Red

J9,J10—5-way Binding Posts,
Black

Miscellaneous

Terminals, Molex 08-52-0072, (Di-
gikey WM2302-ND), case, small
rubber grommets, epoxy, hot glue
or cyanoacrylate, hookup wire, 22
AWG, insulated, multistrand (two
colors required) 9V batteries (3),
resistors for comparison bridge
(2K, 49.9K), trimmer potentiome-
ter for comparison bridge (1K,
multiturn), brass strip (.015" thick,
or similar)

Note: For those needing lower
temperature coefficient and
greater stability, precision bulk
metal foil resistors can be or-
dered in smail quantities from:
Vishay East, #1 Precision
Place, Hagerstown, MD 21742;
(301) 739-8722 or Vishay West,
3431-1Pomona Bivd., Pomona,
CA 91768; (909) 594-6737. High
quality ceramic rotary switch-
es are available for this project
from the author. Please inquire
as to price and availability:
Conrad Hoffman, 4391 County
Road #1, Canandaigua, NY
14424-9611; E-mail 73260.2255
@compuserve.com

value shunts. Thus, the values
are somewhat different. Re-
member, you can only shunt a
decade one way—down!

Design issues

One of the biggest problems
in designing this project was
finding an affordable way to do
the switching. Older KVDs used
unique rotary switches which
had dual multiple leaf wipers
and large brass lugs for con-
tacts. The high contact pres-
sure resulted in very low
resistance. Most modern KVDs
use high quality two deck wafer
switches. Unfortunately, the old
switches are no longer avail-
able, and the modern replace-
ments are quite expensive.
However, the switch design pre-
sented here will fit anyone’s
budget- the “switches” cost just
over a dollar each!

The decade resistors are
mounted on six twelve-pin
headers. Switching is done by
moving a plug up and down the
header. A three-hole plug is
used, with only the end holes
connected to the next decade.
The physical layout very much
resembles the schematic, help-
ing to reinforce the principles of
KVD operation. It is also remi-
niscent of early dividers and
bridges that used brass plugs to
make connections between ad-
jacent resistors.

The other design issue is the
type of resistors to use. Wire-
wound or bulk metal-foil re-
sistors would be ideal, but they
would cost several dollars each,
pushing the cost of the KVD out
of many people’s reach because
of the tolerances and quantities
required.

The best easily obtainable re-
sistor is the 1% metal-film type.
Its temperature coefficient or
tempco is not the best, and its
stability isn’'t well charac-
terized, but those factors can be
worked around. If the resistors
are selected carefully, and they
are put to work over a reason-
able temperature range, they
can provide quite acceptable
performance. However, it is im-
portant to check the ratio ac-
curacy occasionally. Although I
had some doubts about at-

Continued on page 74
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HEATSINKING IS USUALLY OF LITTLE

concern in low-power circuits.

Most of the time you can bolt the
component’s metallic tab to a
scrap of metal, or maybe to the
chassis, without further con-
cern as to how hot it might get.
Low-power applications require
minimal thermal mass—a few
square centimeters of sheet
metal—to transfer the small
amount of heat generated by a
low-power semiconductor to the
air.

Nevertheless, heatsinking is
of crucial concern for power
components in circuits de-
signed to take full advantage of
their capabilities. The power
component and its driving com-
ponents can be destroyed when
heat cannot be drawn away fast
enough.

Two simple formulae will tell
you how hot your semiconduc-
tors will get in operation. Using
them eliminates guesswork and
the accompanying apprehen-
sion about guessing wrong and
making a mistake.

Convection

The design objective for cool-
ing semiconductors is to take
advantage of natural convec-
tion, which is the transfer of
heat by a circulating gas or
fluid, in this instance, by am-
bient air at room temperature.
The amount of heat that can be
transferred by convection is
proportional to the surface area
of metal exposed, the velocity of
the air passing over the surface,
and the temperature difference
between the two. This article is
limited to the discussion of con-
vective heat transfer to vertical
surfaces and natural (as op-
posed to fan-driven) convective
air flow. Nevertheless, even with
this limitation, it covers most
cooling problems posed by the
project designs undertaken by
most experimenters.

The power semiconductor is
considered a resistive element,
as far as the heatsink is con-
cerned. Thus the voltage drop
across the device multiplied by
the current through it (or I?R in
the case of a power MOSFET)

multiplied by the time factor
(percent of time it is conducting
divided by 100), equals the heat
equivalent in watts that the de-
vice generates and that must be
dissipated into the air by the
heatsink. For a simple linear
power-supply semiconductor,
this is a straightforward cal-
culation. For a semiconductor
power switching transistor, the
calculation is more involved.
For an audio amplifier you

might have to estimate dissipa-

tion. In any case, make the cal-
culation of the heat to be
dissipated equal to the heat in
watts as accurate and con-
servative (on the high side) as
you can.

If you have the data sheet for
the semiconductor device you

wwWwW americanradiohistorv com
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From project design to assembly,
two easy equations assure
sure-fire cooling!

will mount on a heatsink, look
up its junction-to-case thermal
impedance, and case-to-sink
thermal impedance. These im-
pedance values are expressed in
degrees C per watt, and mean
that for every watt of heat power
the junction dissipates, it will
be a specific number of degrees
C hotter than the case—the
same applies from the case to
the heatsink. If you intend to
keep the junction at or below
100° C, and the junction-to-case
thermal impedance is 10° C/
watt, then 7.5 watts will raise
the junction temperature to
100° C, even if the case is kept at
a constant 25° C—which might
be possible if it were immersed
in running water.

Typical junction-to-case ther-
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HEATSINKS come in many various sizes and sﬁapes, but the physics of selection is
unigue and covered in text. Compare this heatsink with the one on the first page of this

story.

mal impedances (Z ) are 1° C/W
for an International Rectifier
IRFZ40 MOSFET, and 1.52°C/W
for 2N3055. A typical TO-220
case-to-sink thermal imped-
ance (Zsg) is 1° C/W, and for a
TO-3 case, 0.12° C/W. Estimate
the junction-to-case thermal
impedance for your specific
semiconductor device using
these values for guidance if you
do not have the device's data
sheet.

Design considerations

What is the maximum tem-
perature the semiconductor’s
junction should reach? Many
circuit designers usually peg
the maximum junction temper-
ature at 80° C, because the sem-
iconductor’s characteristics will
be seriously degraded at higher
temperatures, and thermal
runaway is a danger for bipolar
transistors. Do not take the
manufacturer’s data sheet
claims of maximum watt values
and junction temperature se-
riously. These values are valid
only when the device is continu-
ously cooled so that the case is
held to a constant 25° C.

Air cooling
What is the ambient air tem-
perature? Remember, the semi-

conductor device might be
inside an enclosure where other
heat-producing devices are con-
tributing to the temperature of
the ambient air. If you are sure
that normal room air can gain
free access to the device, you
can assume 25° C, but be care-
ful. Recall that the ambient tem-
perature rises in the summer,
and 100° F equals 38° C.

Knowing these facts, you can
determine AT, or the expected
temperature difference between
the as-yet-unknown heatsink
size and the air that will provide
the cooling.

AT = Tyaey — (W, X (Z4c
tZcg)l —Tpa

where Z ;. is the junction-to-
case thermal impedance, Zq is
the case-to-sink thermal imped-
ance, T,, is the ambient air
temperature, Ty, ; is the max-
imum junction temperature,
and W, is the junction wattage.
Example: You want to operate
a 2N3055 transistor as a motor
control, drawing 3 amperes.
You will find that the transistor
drops 1.2 volts at this current
value, and know the maximum
duty cycle will be 50%, or 0.5.
S0,3 X 1.2 X 0.5 = 1.8 watts. If
you decide on a 80° C maximum
junction temperature, and 25°
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C ambient air so that

AT = 80 —[1.8 x (1.52 + +
0.12)] —25

AT = 52°C

The AT computation reveals
that the estimated heatsink
might be 52° C hotter than the
air under these conditions.
How big, then, must this heat-
sink be? The answer is calcu-
lated as follows:

A =W, x 5630 + AT/

where A = area of the heatsink
vertical surface in square cen-
timeters. If you prefer to work
with square inches:

A=W, X 872.6 + AT/

In the case of the 2N3055 tran-
sistor and using the previous
equation for heatsink surface
area in square inches, this is

A = 1.8 X 872.6 + 5254
A = 11.2 square inches

Thus a heatsink of at least 11.2
square inches of vertical surface
area located in free air will do
the required cooling job for the
transistor.

If you intend to use two or
more identical semiconductor
devices on the same heatsink,
and they are drawing similar
currents (e.g. parallel devices),
you can do the calculation as if
it is for a single device if you
calculate the heat power of the
combination, and divide the
thermal impedances by the
number of devices. Dissimilar
semiconductor devices should
be mounted on different heat-
sinks.

Example: Two IRFRZ40
power MOSFETsSs are connected
in parallel in a low-voltage
switching power supply. The

" currents are likely to surge to 40

amperes through both devices,
and their duty cycles might ap-
proach 80%. The on-resistance
of the IRFZ40 (the device is con-
ducting) at 80° C is about 0.036
ohm, so the parallel pair will ex-
hibit a resistance of 0.018 ohm
to the 40 amperes, giving 0.018
X 40 X 0.8 = 23 watts. Assume
a worst case at 38° C as if you
were in an Arizona desert dur-
ing the summer.

Continued on page 48
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HARDWARE HACKER

BY DON LANCASTER

Switching power supplies, the

hot chassis, and more PIG

tricks

WITCHING-MODE POWER SUPPLIES ARE NOW

USED PRETTY NEAR EVERYWHERE, ESPECIALLY

IN PERSONAL COMPUTERS AND PERIPHERALS. INSTEAD OF

DOING A DIRECTLY CONVERTING POWER AT 60 HERTZ,

raw DC is first created.

The DC, in turn, powers a high-
frequency oscillator of some sort.
Isolation, power conversion and
regulation are typically done at a 20
kilohertz or higher frequency.

Switchmode advantages include
high efficiency, light weight, low
heat, small size, tight regulation,
reduced heatsinking, and low costs.
Transformers in particular are
much smaller and lighter then their
counterparts in linear power sup-
plies. So are most filter capacitors.

Even though severe safety haz-
ards and oddball circuits may be
involved, these supplies can end up
fairly easy to understand and ser-
vice.

Let’s take a closer look at some
of the fundamentals.

The hot chassis then and now

Your power utlity provides you
with a 220 volt center-tapped home
service. The center tap is grounded.
Two individual 110 volt arms are
split out to supply various circuits in
your home. Thus, one end of each
110 volt line is “hot” and one is
“grounded”.  Should you get
between hot and ground, you can
receive a fatal shock.

Anything that plugs into the
power line needs some way of deal-

ing with possible shock hazards+—
both to the end user and to anyone
doing service. A power transformer
is one costly yet effective solution.

At one time, low cost AM radios
avoided the use of a transformer by
going to the hot chassis system of
Fig. 1. One side of the AC power
line was physically connected to the
chassis of the radio. Plugs in those
days were not polarized, so you had
a 50-50 chance that the chassis
would be hot. Touch the chassis and
you are toast!

The reasoning was that the brit-
tle plastic case and easily broken
knobs would sort of protect an aver-
age user. Well, so long as no one
put their fingers in the back. And
service techs were supposed to
know better. Besides, none of the
fatalities ever complained.

I am utterly amazed that scads of
people weren’t electrocuted by
these obvious hazards. Service peo-
ple (at least the ones that survived)
quickly learned to respect a hot
chassis.

If you were brave, you touched
the chassis through a neon test
light. If the lamp dimly lit, you then
reversed the plug. If you were
smart, you used an isolation trans-
former instead.

Premium hi-fis and television
sets made use of weighty and expen-

" O
115 vacin 3525 or 35W4
—
—
-
: _ +130 vdc
rf and audio
J_so uF stages

hot chassis — severe shock hazard!

Fig. 1—THE HISTORIC “HOT CHASSIS” PROBLEM. Tube type “AC-DC" am radios
had one side of the ac power line connected directly to their metal chassis.
Depending on how the line cord was plugged in, you had a 50-50 chance of receiv-
ing a bad shock when you touched the chassis.)
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new from

DON LANCASTER

ACTIVE FILTER COOKBOOK

The sixteenth (1) printing ot Don’s bible on analog
op-amp lowpass, bandpass, and highpass active
filters. De-mystified instant designs. $28.50

CMOS AND TTL COOKBOOKS
Millions of copies in print worldwide. THE two
books for digital integrated circuit fundamentals.
About as hands-on as you can get. $24.50 each.

INCREDIBLE SECRET
MONEY MACHINE 1l

Updated 2nd edition of Don's classic on setting
up your own technical or craft venture. $18.50

LANCASTER CLASSICS LIBRARY

Don's best early stuff at a bargain price. Includes
the CMOS Cookbook, The TTL Cookbook, Active
Filter Cookbook, PostScript video, Case Against
Patents, Incredible Secret Money Machine il, and
Hardware Hacker |l reprints. $119.50

LOTS OF OTHER GOODIES

Ask the Guru | or I} or (Il $24.50
Hardware Hacker Il or |l $24.50
Micro Cookbook | . $19.50
PostScript Beginner Stuff $29.50
PostScript Show and Tell $29.50
intro to PostScript Video . $29.50
PostScript Retference {1 $31.50
PostScript Tutorial/Cookbook . .

PostScript by Example

Understandln%PS Programming

PostScript: A Visual Approach

PostScript Program Design . . .

Thinking In PostScript . .

Laserwriter Reference .

Type 1 Font Format

Acrobat Reference

Whole works (all PostScript)

Synergetics Surplus Catalog
Technical insider Secrets.

POSTSCRIPT SECRETS
A Book/Disk combination crammed full of free
fonts, insider resources, utilities, publications,
workarcunds, fontgrabbing, more. For most any
PostScript printer. Mac or PC format. $29.50

BOOK-ON-DEMAND PUB KIT
Ongoing details on Book-on-demand publishing,
a new method of producing books only when and
as ordered. Reprints, sources, samples. $39.50

THE CASE AGAINST PATENTS
For most individuals, patents are virtuatly certain
to result in a net loss of sanity, energy, time, and
money. This reprint set reveals to you tested
and proven real-world alternatives. $28.50

BLATANT OPPORTUNIST |

The reprints from alt Don’s Midnight Engineering
columns. Includes a broad range of real world,
proven coverage on small scale technical startup
ventures. Stuft you can use right now. $24.50

RESOURCE BIN |

A complete collection of all Don’s Nuts & Volts
columns to date, including a new index and his
master names and numbers list. $24.50

FREE SAMPLES
Well, nearly free anyway. Almost. Do join us on
GEnie PSRT to sample all of the Guru’s goodies.
The downloading cost on a typical Guru file is 21
cents. Modem access: {800) 638-8369, then a
JOINGENIE. Use DMD524 for your keycode.

FREE VOICE HELPLINE VISA/MC

SYNERGETICS
Box 809-EN
Thatcher, 67 85552
(520) 428-4073

CIRCLE 205 ON FREE INFORMATION CARD

20 kHz
transformer
+Vv out
- 00—
115 vac in *
+170 vdc I
é -v out
+ +
25 I
system
{ [ ground
switchmode
driver B
“floating” hot side common return l
point "A*

Fig. 2—A TYPICAL SWITCHING POWER SUPPLY. Note that there is an EXTREME
shock hazard to the left of the transformer. Be sure to note that connecting a scope ground
lead to point “A” will instantly blow one or more power diodes! An isolation transformer

MUST get used for ALL service.

sive power transformers. As circuits
went solid state and the total power
needs dropped, at least some of these
went to today’s lower power wall-
mount transformers. The only hazard
here is inside your small throwaway
unit.

But transformers were still needed
if higher powers or lots of different
supply voltages were required. These
remained big and expensive. Until
someone got the brilliant idea to use
high frequency transformers instead
of 60-Hz ones.

All other things being equal, a 20
kHz transformer only needs !/;3;rd the
weight and volume of a 60-Hz one.
Even better yet, you saved two ways
on filter capacitors. First because of
the increase in frequency. And even
more so since you were now dealing
with easily-filtered square waves.

These new high frequency circuits
are known as switching mode power
supplies. As Fig. 2 shows us, the end
user is fully safety isolated and has
nothing to worry about.

Not so the service person.
For there is now a hot side and a
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cold side to any switch mode supply.
There are high to very high voltages
on the hot side. A person servicing
tube radios gets a shock every now and
then as a painful reminder. It was not
nearly as unheard of as in most mod-
ern repairs.

There is an extreme shock danger
on the hot side of any switching mode
power supply!

Moreover, there is usually a diode
bridge on the input. So, the negative
side of the filter capacitor is always
one diode drop removed from the hot
side of the AC power line!

If you connect a scope ground to
the “ground”side (point “A”) of your
filter capacitor, you will immediately
blow out at least one of the diodes in
the bridge regardless ow whether any
fuse is present. The diode will usually
blow first because you just put the full
line voltage directly across it. Also, in
the process, you are likely to vaporize
your scope probe lead, burn yourself,
and receive a severe shock.

So, the old “hot chassis” problem is
now back in spades. And it’s much
worse than before. Because reversing
your line cord (A) is not possible and
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(B) will not work anyway.

Any attempt at servicing any line
operated  switch-mode  supply
+imust+r make use of an isolation
transformer! In addition, you
+imust+r be extremely careful where
you place your scope ground lead!

You should first run through a 110
volt safety isolation transformer. 200
watts is often good enough for most
modern gear. This could optionally be
followed by a Variac.

Variacs are particularly handy to
troubleshoot problems where the fuse
instantly blows. Even without a fuse
blowing, doing your troubleshooting
around 85 volts may reduce the fault
currents. Always place the optional
Variac after the isolation transformer,
never before.

If you can’t afford a Variac, one
ploy the old timers used was to put a
large light bulb or two in series with
their load. Plus a bypass switch.

By one of those utterly astounding
coincidences that seem to infest this
column, I just happen to have a few
isolation transformers and one variac
left from my recent surplus sale.

Servicing switcmode power suppies
Repairing a modern switch mode
power supply can be tricky because
their non-standard circuitry may not
be all that obvious. Second, because of
the really extreme safety and isolation
problems. And third, because every-
thing is connected to everything else
in obscure ways.

Let’s look at a repair example. I'll
show you a little-known sneaky trick
that I personally use. One that might
make things a lot easier for you. But:
Do not even attempt a repair unless you
bave a decent scope, total safety isolation,
and accurate service information on hand!

A full schematic is ideal. At the bare
minimum, you should know the
pinout of all output lines and have
data sheets for all integrated circuits
and powet semiconductors involved.

A Case History

I picked up a Tektronix 2215A
scope at an auction. Plainly marked
“power supply bad”. Sure enough,
there was no trace and not even a
power-on LED. Thankfully, the fuse
was fine and did not blow on power
up. Figure 3 shows a simplified

g

s TS +170vde 20 kHz L
115 vacin transformar
In
£ |4 +2 kv
e !
+100 v
+42 vdc
preregulator

g bias Lo |
g o] + 30w
=¥
=4
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% W__@I’) +86v
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Fig. 3—A PARTIAL SCHEMATIC for the switching supply on a Tektronix 2215A oscillo-
scope. To resolve a power problem, first use an isolation transformer and monitor the cur-
rent waveform at point “B". Then remove the line cord and all grounds. Next, inject a 0.4 volt
peak-to-peak 20 kHz triangle wave at points “C” and “D”. Noting when and how the trian-
gle wave clips can quickly isolate a defective transformer, diode, circuit load, or filter capac-

itor.

schematic of the switch mode power
supply used.

The main linear power transformer
outputs on several windings for all of
the needed scope supply voltages.
That second feedback transformer is a
saturating one that will set the base
drive feedback.

I did have a not-quite-right manual
for the older model 2215. Its append-
ed change information section was
“sort of” like the circuit in use. A look-
and-sniff inspection revealed nothing
obvious in the way of burned trans-
formers or discolored parts. '

The usual 10X resistance check of
the output transistors found that all
junctions were still working+—neither
open nor shorted. A resistance check
on all of the output voltage lines also
showed nothing suspicious.

Later on, hindsight revealed that
Murphy’s Law had indeed struck. In
misreading a key point. Owing to a
missing (but stll marked!) jumper.
One used on the 2215 but not on the

newer 2215A.

I hooked up the required isolation
transformer, followed by a Variac and
ran it up to 85 volts. The preregulator
never got out of its startup mode. It
would try, but it quickly shut down
from excess current.

It would wait a few seconds, and
then try again.

A scope viewing at the common
emitter resistor “B” on the converter
showed current ramping up above the
one amp limit and then shutting off. A
look at points “C” and “D” revealed
that the transistors were not able to
pull their windings down very far at
all. But they did at least seem to try.
And there were some encouraging 20
kHz “fumes” present.

This said that the main transformer
was shorted, excessively loaded, or
improperly driven. And Tektronix’s
factory list replacement transformer
pricing nearly equals the wholesale
value of the entire.scope.

So, here’s the sneaky trick I used to
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isolate the real culprit: Very few inte-
grated circuits or diodes do much of
anything below 0.3 to 0.6 volts. I next
injected an 0.4 volt peak-to-peak tri-
angle wave to points C and D, with
the power cord disconnected and all
grounds removed.

With any 42-volt, one-amp supply,
you’d expect that the 20 kHz no-load
input impedance at this point to be
well above 42 ohms. Instead, it was
way down in the milliohms. Telling us
that the short was real. Gotcha!

But a check on the high voltage
output winding did reveal a smallish
triangle wave. And, on switching to a
square wave, transformer-type droop
and ringing appeared. So there was at
least some hope.

Tektronix does provide some
jumpers to simplify servicing. Cutting
these did not help at all.

But we already knew that from the
previous resistance tests! Duh.

The next logical step would have
been to remove the transformer from
the circuit board and thoroughly test
it. That, however, is a slow and painful
process. So, just for luck, I first ran an
ohmmeter around the diodes. Sure
enough, there was a dead short across
the diodes on the 30 volt supply.

The usual candidate for a shorted
part is the filter capacitor. A shorted
diode in any properly designed and
inherently current limited supply is
extremely unlikely.

But a good diode would never let
this weak test signal even reach the
capacitor! If the capacitor were bad, a
larger input signal (above 0.6 peak
volts) would clip, not reveal a total
short, which was my reason for using a
triangle wave in the first place.

I ignored this obvious fact, and
removed the filter capacitor anyway.
Sure enough, as you might expect it
tested just fine out of the circuit. At
least as a quick and dirty “watch it
kick” ohms test.

Lifting one end of each diode did
in fact reveal one of them to be a dead
short. In my experience, that’s very
rare indeed.

Note that these are higher speed
power diodes that have special short
recovery times. But even direct from
Tektronix, their exact part cost only
fifty-five cents.

POWER SUPPLY RESOURCES

Analog Devices
PO Box 9106
Norwood MA 02062
(617) 329-4700

Coilcraft

1102 Silver Lake Rd
Cary IL 60013
(800) 322-COIL

Electronic Component News
1 Chilton Way

Radnor PA 19089

(215) 964-4345

Electronic Products
645 Stewart Ave
Garden City NY 11530
(516) 227-1300

Ferroxcube

2001 W Blue Heron Blvd
Riviera Beach FL 33404
(407) 881-3200

Galco

26010 Pinehurst Dr
Madison Heights MI 48071
(800) 521-1615

International Rectifier
233 Kansas St

El Segundo CA 90245
(310) 322-3331

Linear Technology
1630 McCarthy Blvd
Milpitas CA 95035
(408) 432-1900

Magnetics Inc
Box 391

Butler PA 16003
(412) 282-8282

Maxim

120 San Gabriel Dr
Sunnyvale CA 94086
(800) 998-8800

Motion Magazine
Box 6430

Orange CA 92613
(714) 974-0200

Motorola

5005 E McDowell Rd
Phoenix AZ 85008
(800) 521-6274

SomeTips

Once again, please remember that
any misplaced scope ground lead can
instantly ruin a line-operated switch
mode supply! Always use an isolation
transformer, and think before you
connect or measure!

Getting information and parts
from ‘Tektronix can sometimes be
tricky. Older parts and manuals are no

National Semiconductor
2900 Semiconductor Rd
Santa Clara CA 95052
(800) 272-9959

PCIM

2472 Eastman Ave #33-34
Ventura CA 93003

(805) 658-0933

Phillips Magnetics
1033 Kings Highway
Saugerties NY 12477
(914) 246-2811

Power Transmission Design
1100 Superior Ave

Cleveland OH 44114

(216) 696-7648

Sensors

174 Concord St
Peterborough NH 03458
(603) 924-9631

SGS

1000 East Bell Road
Phoenix, AZ, 85022
(602) 867-6100

Supertex Inc

1350 Bordeaux Drive
Sunnyvale CA 94089
(408) 744-0100

Surplus Traders
PO Box 276
Alburg VT 05440
(514) 739-9328

Teccor Electronics
1801 Hurd Drive
Irving, TX 75038
(214) 580-1515

Texas Instruments
PO Box 809066
Dallas TX 75380
(800) 336-5236

Toko

1250 Feehanville Drive
Mt Prospect IL 60056
(708) 297-0070

Unitrode

580 Pleasant St
Watertown MA 02172
(617) 926-0404

longer available, and certain key
newer items seem to be outrageously
overpriced.

An outstanding alternate Tektronix
resource is Stan Griffiths and his fine
Oscilloscopes —Restoring a Classic
book. Stan also knows of several low
cost sources for long-gone to modern
Tektronix parts. These private sources
did not wish to be listed in any nation-
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al magazine, but they sometimes can
be made available to you when you
call or write Stan.

I’ve also got a major collection of
genuine Tek manuals available at rea-
sonable prices. Write or call for info.
Or grab the listing off GEnie PSRT as
file SURPCAT1.PDF.

Power supply resources

For this month’ resource sidebar, I
thought we’d review a few places to go
for power supply information.

Your finest supplier is probably
Maxim, who provide lots of applica-
tion notes and free samples. Other
chip sources include National,
Motorola, Analog Devices, Unitrode
Inc, International Rectifier, Texas
Instruments, and Linear Technology.

One useful trade journal is PCIM.
A good power supply web site can be
found at http://motioncontrol.com

A complete review for all power
electronics appears as NUTS546.PDF
in my GEnie PSRT library. I've also
got a large pile of aerospace quality lab
power supplies at very low prices in
our freebie surplus flyer. Printed
copies are available with a phone
request or can be obtained online
interactive as SURPCAT1.PDF.

Another PIC trick

I've been doing a lot more with the
PIC microprocessor, especially for
new magic sinewave development.
Uh, it seems that plain old shift-right
and shift-left commands are missing
from the PIC instruction set. Among
many other uses, these are real handy
for dividing or multiplying by two.

Several helpline callers have also
requested these commands. Fig. 4
shows some easy workarounds. Just
use a rotate right or left through the
carry, and then repair the possible
damage with a second zero-forcing
code byte. Even with two clocks and
two cycles, this patch still blows the
competition away.

Let me know if there’s any other
PIC programming tricks you want to
see. A free Incredible Secret Money
Machine II book will go to a dozen of
the best requests. A magic sinewave
tutorial appears as MAGSINT.PDF
on GEnie PSRT. I'll also be happy to
mail you a free copy on request.

REGISTER SHIFT RIGHT -
This mathod flret clears the carry...

ERIGHT1 BCF B.C
ERF F.1

1 alaar thse carry flag
irotate all bite right

This method repairs possible damage instead. .,

SRIGHTZ RRF F,1
BCF F,7

REGISTER SHIFT LEFT-
This method tirst clears the carry...

SLEFT1 BOF 85,C
RLF F.1

jrotate all bite righe
i force bit 7 to zZsro

i} claar the carzy flag
jrotate all bits laft

This mathod repairs possible demage Instead. .

SLEFT2 RLF F,1
BCF F. 0

OPTHONS—

;rotate all bite left
rforce bit 0 to maro

Use of ALF F.0 or & ARF F,0 puts shifted result into the accumulator instead.

To shift a value already in the accumulator on low end PIC devicas, MOVWF to
temporary reglster storage, then use above methods. Note the accumulator is
giready register mapped on 17CXX PIC chips.

Moter alzo that the camy flag exits in an unknown state,

Fig. ——THE PIC MICROCOMPUTER lacks simple “shift right” and “shift left” instructions.
Here is how to provide them in two or three code bytes.

Cheap low current fuses

As we’ve seen a time or two in the
past, Recharger magazine is the best
source for all laser printer cartridge
reloading info. It appears that some
epsilon minuses at Xerox have recent-
ly been including sequentially blow-
able fuses in their laser printer car-
tridges. Their intent is to make
recharging a tad more challenging.

The fuses are apparently rated at
20 milliamperes and 200 volts. The
host blows the first fuse after a few
hundred copies, the second when it
thinks toner is low, and third when it
decides your toner is out.

Several Recharger authors are now
looking for a low cost source for low-
current fuses. A fast check into any
distributor’s catalog reveals that low-
current fuses are insanely expensive
and ridiculously hard to find.

Well, in nearly all lower current
protection schemes these days, you
substitute a cheap and automatically
resetting posistor instead. Such as
those made by Raychem. A posistor’s
resistance sharply increases with the
heating caused by an increasing load

current. This resistance change will in
turn greatly reduce the available
power delivered to the rest of your cir-
cuit. Reset is automatic, happening
shortly after the overload goes away.
But a posistor clearly will not work
where any fuse is to be intentionally
and permanently blown.

Instead, try using a single strand of
#000 steel wool! These have a near
zero cost and typically will open in the
tens of milliamperes, The strands are
usually solderable if you do not touch
them. And if you use a better grade of
liquid solder flux.

This same trick works just fine in a
student lab to protect milliameters
and microammeters. Hang a pair of
reverse-parallel silicon diodes across
the meter terminals, and put a single
strand of steel wool in series.

New tech lit

From Mitsubishi, a superb ASSP
Availability Guide. Covering all sorts of
interesting chips. Including the
M65830 digital echo, M50194 digital
reverb, 66330 fax codec, the 67405
surround sound processor, and 66512
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HEATSINKING

continued from page 46

AT = 80 —[23 x (0.5 + 0.5)]
—-38
AT = 19°C
The size of the heatsink is then:
A = 23 x 872.6 + 1954
A = 506 square inches

The required 506 square
inches might seem excessive,
but a typical large heatsink that
measures 5 X 4 X 2% inches
which has 250 square inches of
surface area would require an-
other one to adequately dissi-
pate the heat. Of course, those
big heatsinks can be expensive,
and if they cost more than the
device itself, you might want to
redesign the circuit with more
semiconductor devices in paral-
lel. This will lower the resis-
tance and the heat that must be
dissipated.

Experimenter’s notes

Your finger is a rather unrelia-
ble temperature measuring de-
vice. A small thermistor, cali-
brated on the kitchen stove in a
pot of distilled water with a con-
fectioner’s thermometer, is a
much better approach if you
must know how hot things will
be for your project’s semicon-
ductors.

Be sure to coat the contacting
surfaces of the semiconductor

and heatsink with thermally- |

conductive grease before
mounting the device on the
heatsink. Without adequate
heat transfer through the con-
tacting surfaces, the semicon-
ductor will be destroyed re-
gardless of the size of the
heatsink. The thermally-con-
ductive grease might be sup-
plied with the semiconductor or
the mounting hardware kit or it
can be obtained separately.

If you have trouble with the %
exponent of AT equation, find
the logarithm of this number in
a logarithmic table, multiply it
by 1.25, and find the antilog of
the result. If this doesn’t help, a
scientific or engineering cal-
culator can provide the num-
bers. Q

NAMES AND NUMBERS
Comlinear Raychem
4800 Wheaton Drive 300 COnstitution Drive
Fort Collins CO 80525 Menlo Park CA 94025
(970) 226-0500 (800) 227-7040
Stan Griffiths Recharger
18955 SW Blanton 4218 W Charleston Blvd
Aloha OR 97007 Las Vegas NV 89102

(503) 649-0837

ITS World

859 Willamett Street
Eugene OR 97401
(541)343-1200

Eastman Kodak
343 State

Rochester NY 14650
(716) 724-4385

LZR Electronics

8051 Cessna Avenue
Gaithersburg MD 20879
(301) 921-4600

The Mart

899 Presidential Ste 110
Richardson TX 75081
(800) 864-1155

Mitsubishi

1050 E Arques Ave
Sunnyvale CA 94086
(408) 730-5900

Parallax

3805 Atherton Rd #102
Rocklin CA 95765
(916) 624-8333

laser beamn controller.

From Comlinear, a data book on
high performance analog amplifier
chips. From Tessco, a new full line cat-
alog of wireless communications
equipment and supplies.

A very useful IRDA Compatible
Data Transmission Design Guide is now
offered by Temic. Included are the
IRDA infrared commnications specifi-
cations.

Ricoh has application notes and
data sheets available on the new
5A128 low-cost speech-recognition
circuits. A free new Glossary of Image
Sensor Terms tutorial is offered by
Kodak.

There’s a brand new trade journal
on intelligent transportation systems
called, of all things, ITS World. This
one features everything you might ask
about from smart highways to GPS to
CD ROM maps.

The best two telecommunication
shoppers are Telecom Gear and The

(702) 438-5557

Synergetics

Box 809

Thatcher AZ 85552
(520) 428-4073

Tektronix

PO Box 500
Beaverton OR 97077
(800) 835-9433

Telecom Gear

15400 Knoll Trail Ste 500
Dallas TX 75248

(800) 866-3241

Temic

2201 Laurelwood Road
Santa Clara CA 95056
(408) 970-5700

Tessco

34 Loveton Circle
Sparks MD 21152
(800) 472-7373

Vetra Systems
275J Marcus Blvd
Happauge NY 11787
(516) 434-3185

Mart. One source for phone premise
wiring and parts that I've found is
LZR Electronics.

I do get a lot of calls from readers
wanting remote PC keyboards, RS232
adaptors and extenders. Dozens of
products to handle these tasks are
offered by Vetra Systems. A PIC is the
obvious choice to build your own
instead. Start with the Basic Stamp
from Parallax.

A reminder that I've just reprinted
my Active Filter Cookbook for the sev-
enteenth time. Refer to my nearby
Synergetics ad in this issue for full
purchasing details.

I've also acquired quite a unique
collection of classic microprocessor
trainers. Everything from genuine
KIM-1% to gold plated HP 5036A’ to
superb little book-shaped Z80 Micro
Professors. The latter with printers,
no less. They all are both usable and
highly collectible. You can write or
call for bargain pricing. en]
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WHAT'S NEWS
continued from page 4

Source of
high-temperature
superconductivity found?

IBM scientists have found evidence
suggesting that a fundamentally new
type of electron behavior is responsi-
ble for the so-called “high-tempera-
ture” superconductivity first
discovered a decade ago in a certain
class of ceramic materials. The finding
is considered an important step
toward understanding the details of
why superconductivity (the flow of
electricity without energy-robbing
resistance (requires much less cooling
in some materials than in others.

It is hoped that understanding the
mechanism that creates high-temper-
ature superconductivity will eventual-
ly lead to the creation of new materials
with predictable superconducting
properties. The ultimate (though per-
haps impossible (goal, is to find super-
conductors that don’t require any
cooling. Such materials would revolu-
tionize the distribution and use of
electricity by eliminating the substan-
tial heat and energy loss caused by
electrical resistance.

It is believed that all superconduc-
tivity results from the ability of elec-
trons to overcome their mutual
repulsion and pair up in ways that
allow them to pass unimpeded
through the host material. Conven-
tional “low-temperature” supercon-
ductivity is caused by a form of
“s-wave pairing,” in which charge-
induced vibrations in the material
hold the pairs together.

However, not all physicists believe
that s-wave pairing should be the
starting point for explanations of
high-temperature superconductivity.
Some postulate that “d-wave” electron
pairing, in which the electrons’ mag-
netic spins are critical, might be the
basis for the phenomena.

Scientists at IBM’s T.J. Watson
Research Center in Yorktown
Heights, New York, and their collabo-
rators at State University of New York
campuses in Buffalo and Stony Brook

present the most convincing evidence
yet for d-wave electron pairing. While
the IBM research does not pinpoint a
particular mechanism as creating
high-temperature superconductivity,
it does limit the choices significantly.

At the heart of the experiments are
four tiny rings (0.002 inches, about
the diameter of a fine human hair) of a
high-temperature superconducting
material in which the elements thalli-
um and barium are interspersed
between sheets of copper oxide
(TL,BA,CuOq,;, or T12201). The sci-
entists created the rings atop a sub-
strate material made of three wedges,
each with a different crystalline orien-
tation. The rings were placed so that
two of them spanned two crystalline
orientations, one touched noné, and
only one crossed all three crystal
boundaries. Because the atomic spac-
ings of TI2201 are nearly equal to
those of the substrate, the crystalline
orientation of any part of the super-
conducting ring exactly matches that
of the wedge beneath it, and a transi-
tion region was forced above each
wedge boundary.

When a scanning SQUID micro-
scope was passed over the rings and
recorded the observed magnetic fields,
the scientists detected a spontaneous
magnetic field emanating only from
the ring that crossed all three crystal
boundaries. That ring had a total
magnetic field (or flux) exactly half the
fundamental unit that occurs in rings
of conventional superconductors.

The presence of that “half-flux
quantum effect” was a sure indication
of unusual (most likely d-wave (pair-
ing. That is because d-wave supercon-
ductors with the specific crystalline
orientations chosen in the experiment
exhibit a “phase inversion” in the
superconducting current * that runs
around the ring covering three orien-
tation changes. Theory predicts that
to compensate, such a phase inversion
produces an extra current and an asso-
ciated magnetic field equivalent to a
half-flux quantum. The rings with no
change of orientation, or with two
changes, have no such inversion, and
therefore show no spontaneous mag-
netization. Such phase inversions are
now impossible in superconductors
having standard s-wave pairing. [
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VIDEO NEWS

continued from page 6

software to be placed in a special fund
to reimburse copyright owners.
Neither the one-copy nor the royalty
provision is expected to be incorporat-
ed in the DVD legislation. Whether
the slow progress of anti-copy legisla-
tion will hold up the release of movies
on DVD still remains to be seen.

“Living-room"” PC/TV

Gateway 2000, the direct-sale per-
sonal-computer manufacturer, thinks
that it’s ime for the family computer
to come out of the den and into the
living room, swallowing up the family
TV and stereo as it moves. Gateway
has developed the “Destination” sys-
tem to let the entire family gather
around the computer in the living
room for a game of Mortal Kombat, a
CD-ROM visit to a museum, a trip on
the Internet—or, perhaps, just
“Sesame Street” on PBS.

The Destination system has a 31-
inch Mitsubishi data-grade monitor, a
computer with a 120-MHz Pentium
processor, and other goodies including
6xXCD-ROM, a fax modem, and the
works. In addition, it hasa TV card and
circuits to double the apparent resolu-
tion of TV programs by non-interlaced
line interpolation. It can be purchased
with our without its own stereo sound
system, including speakers. Finally, it
features a wireless keyboard, an RF
wireless remote control, and a wireless
“FieldMouse,” along with an on-screen
program-guide grid system. All that for
“under $4000.” In the future, Gateway
plans to integrate the system with a
Digital Satellite System (DSS) receiver
and DVD player.

The use of PCs is “becoming more
and more group-oriented,” according
to Gateway’s research. “We found
that PCs are inherently flawed from a
usability standpoint when more than
one person tries to use it. The screens
are too small, the cables on the inputs
are difficult to pass between users, and
the furniture that generally surrounds
a desk in a den doesn’t lend itself to
hours of comfort while in use. En]
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COMPUTER CONNECTIONS

Backing up is hard to do

S OME COMPANIES ARE TAKING THE WINDOWS 95 PHI-

LOSOPHY TOO FAR. THERE SEEMS TO BE A MOVEMENT

AFOOT TO “DUMB DOWN” THE CAPABILITIES OF SOFT-

WARE PACKAGES SPECIFICALLY BUILT FOR WINDOWS 95,

I’'ve seen several examples of this
recently, but the most troublesome
is a tape backup program I bought
to run another recent purchase, a
SCSI-based Digital Audio Tape
(DAT) unit (model C1533A) made
by HP.

I'm very happy with the hard-
ware. It is unbelievably fast com-
pared with the Colorado QIC-80
system P'd been using for several
years. The HP can store up to 8 GB
of data, has built-in hardware com-
pression, and from the SCSI point of
view, was completely plug and play.

DAT drives are more expensive
than QIC drives, but they’re about
ten times faster, and the media cost
is much lower. For example, in sin-
gle-unit quantities, a name-brand
90-meter DAT tape costs about $10
and stores about 2GB. A name-
brand 120-meter tape costs about
$20 and stores about 8 GB. (The
120M tapes use a higher recording
density, if the DAT drive supports
it.)

By contrast, a 250-MB DC-2120
(QIC) tape costs about $12.
Enough tapes to hold 2 GB cost
nearly $100; 8 GB would cost about
$400. And swapping out all those
tapes would not be fun. In fact, tape
swapping to accomplish a single
backup was what drove me to a

higher performance system in the
first place.

On the other hand, $200 buys
enough DAT tapes to implement a
decent tape-rotation scheme, so
that you can keep off-site archival
copies in case of catastrophe. The
tellers at my local bank all know me
now because they see me so often as
I drop off the latest backup in my
safe-deposit box.

In addition, the DAT drive is so
much faster, and the capacity so
much higher, that I can perform

BY JEFF HOLTZMAN

redundant backups and still have
plenty of room for occasional sys-
tem snapshots as the need arises.
The bottom line is that for the first
time in years, I've got a backup sys-
tem that really makes me feel
secure.

HW+, SW-

As much as T like the hardware,
however, the software leaves some-
thing to be desired. Actually, the
drive itself came with no software.
When I managed the network at a
former employer, I used a DOS-
based version of a program called
NovaBack. I never had any trouble
with it, and at about $100, the cost
was right. So I ordered a copy of
NovaBack to accompany the drive.
(The backup program that comes
with Windows 95 supports QIC but

LISTING 1—DAILY.BAT

@echo off

rem backup all local drives, no logging

rem 4dos required

rem Append to tape

rem Modified files only

rem Subdir logging

rem Don’t update archive bit

set xxDate=% dow, %_date
set xxStartTime=%_time

set xxLog=C:\nb95\BACKUP.LOG
set xxTargets=C: D: E: F:

cdd C:\nb95

start /w bkp )%xxLog {VDHY-*SMG1EI=(“HP
[4]")T”%xxDate” }$xxTargets (”EXCLUDES.BUP”)
echo Daily Backup $xxDate: Start=%xxStartTime,
Done=%_Time, Result=%? >>%xxLog

exit

wwWwW americanradiohistorv com



www.americanradiohistory.com

not SCSI tape drives.)

NovaBack came with a diskette and
a little card with four screen shots that
documented portions of the user
interface and provided no useful infor-
mation. My prior experience with
NovaBack led me to believe that there
was a richness not covered by the card,
so I ordered a manual for an addition-
al $20. The order card described the
manual as “the Ultmate Backup &
Restore Operators Manual,” but it
didn’t quite live up to that description.
Rather, it arrived with a more-detailed
explanation of obvious features of the
user interface.

I called the company and a very
grumpy tech-support guy promised to
fax me what I needed. Two days later,
no fax. By now I was starting to get
angry. Called again. Another promise
made, another promise broken. Called
again, finally reached someone who
seemed both pleasant and competent,
and within an hour the fax arrived.

Now there was an example of clear,
expository technical writing! Actually,
it was a warmed-over version of the
“technical” documentation for a ver-

sion of the program that ran on a dif-
ferent platform. Nonetheless, it had
enough detail that T was able to
accomplish my goal.

All T wanted to do was automatical-
ly perform different types of backups
with different sets of parameters
(daily, weekly, monthly, ...). I knew the
DOS version supported an extensive
set of command-line parameters for
specifying what to back up, what to
skip, how to perform logging, and so
on. I assumed that the Windows 95
version would support at least a simi-
lar set of parameters. And 1 didnt
want to use the Windows 95 user
interface to the backup program. The
graphical front-end to NovaBack is
not what I would call a study in usabil-
ity or convenience.

Also, NovaBack comes with a
scheduler, but it’s weak compared to
the one that comes with Microsoft’s
Plus pack for Windows 95, which I
was already using for other purposes.
Configuring an automatic backup
under NovaBack thus entailed modi-
fying parameters in two separate
applications. I wanted a more uniform

approach, one that would allow me to
tweak settings as various needs arose.

I ran a few tests and pretty much
got things working the way 1 wanted
using the Microsoft scheduler and the
0S/2 version of the NovaBack com-
mand-line parameters, with a couple
of exceptions. The backup program is
supposed to return a DOS ERRORLEVEL
code to specify the result of a backup,
but the routine always returns a zero.
And the logging function doesn’t
exactly work as advertised.

4DOS and logging

Part of what I wanted this new
backup system to do was provide a
quick go/no-go indication so that I
could check the status of last night’s
backup each morning on arriving at
the office. To accomplish that, I built a
4DOS batch file. In case you’re not
familiar with 4DOS, it is a COM-
MAND.COM replacement that allows
you to run programs and batch files,
and to perform general system main-
tenance chores.

4DOS has a much richer command
language, both at the command line

NOW Find the Right Part for Your VCR!

with \’//
the

NEW! The Fifth Edition is contained on a
diskette for iIBM PC AT/XT compatibles,
DOS 2.1 or higher. The disk software allows
technicians to search by manutacturer for
model numbers and description of part num-
bers. A parts editing sequence gives an on-
screen view of all substitutes for parts en-
tered. With the diskette, the technician can
update files by adding model and parts

The 119-page Fifth Edition of the VCR
Cross Reference contains both model
and part number cross references. Over
1300 new parts and 360 new models
have been added.

VCR'’s are made in a few factories from
which hundreds of different brand names
and model numbers identify cosmetically-
changed identical and near-identical man-
ufactured units. Interchangeable parts are
very common. An exact replacement part
may be available only a few minutes away
from you even though the original brand-
name supplier is out of stock. Also, you may
be able to cannibalize scrap units at no cost.

ISCET VCR CROSS REFERENCGE

crosses of future models. The Fifth Edition
can be printed on pages completely from
the diskette.

The ISCET VCR Cross Reference, Fifth
Edition, is on 8% x 11-in., pre-punched
pages and seli for $38.00. The 3% inch
diskette sells for $69.95 and you can view
listings from a monitor or printed page.

|
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Only $38.00 for pages
$69.95 diskette

Claggk Inc. B
VCR CROSS REFERENCE OFFER |
P.0. Box 4099

Farmingdale, New York 11735

Name

Business __
Address
City
State

Phone

A

Enciosed $38.00 for the ISCET VCR Cross
Reference, Fifth Edition.

Enclosed $69.95 for the diskette containing
the ISCET VCR Cross Reference, Ver. 6.0.
Please specify:

5% Diskettes (2) 3" Diskette (1)

Include $3.00 for shipping each Cross
Reference {Pages or Diskette)

The total amount of my order is $

Check enclosed—do not send cash.

[ visa [J]MasterCard Exp. Date_ /_ /__
Signature

New York State residents must add
applicable local sales tax to total. CBO3
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RESOURCES

4005

TP Software

PO Box 1470

East Arlingron, MA 02174
(617) 646-3975.

Microsoft Windows 95

Resonrce Kit ($49.95) Micrasgfi Press
Redmond, WA

ISBN: 1-55615-678-2

Windows 93 Secrets

Brian Livingston and Davis Straub
DG Books

Foster City, CA

ISBM: 1-36884-453-0

MNovaBack,

MNovastor Corp,

BO-B West Cochran Street
Simi Valley, CA 93065
(805) 579-6700

and in batch files, than plain old DOS.
4DOS has been around for years; in
all the time I've been using it, I've run
across only one program it was incom-
patible with, and that was a very spe-
cialized industrial-monitoring system.
Versions 5.51 and later of 4DOS sup-
port long file names.

Microsoft’s System Agent (the
scheduler) launches a 4DOS shell at
1:30 am six days a week. The command
line for the 4DOS shell includes a call
to DAILY.BAT, shown in Listing 1.

DAILY uses several neat 4DOS
features to provide my snapshot log.
First it sets up local environment vari-
ables to store copies of the current day
of the week (Mon, Tue, ...), date, time,
log file, and backup targets.

DAILY then uses 4DOS’s CDD
command to change both drive and
directory at once.

It then uses the Start command
(available in both 4DOS and from the
Windows 95 command line) to launch
the backup program with the parame-
ters specified by the environment vari-
ables.

The “/w” following Start means
that the batch file must wait for the
specified program to complete before
going on to the next line. Without the
“/w,” the batch file would start the
backup program and immediately per-
form the next line. In this case the
start and end times are equal.

The next line simply appends a sta-
tus line to the specified log file. The
status line shows the date, start time,

stop time, and the ERRORLEVEL. Right
now the latter is always zero, but
maybe NovaStor will :get its act
together one of these days. I can still
get a good indication of health by
observing start and stop times. Any
large divergence from one day to the
next warrants further investigation.

Last, the Exit command terminates
the 4DOS instance after DAILY com-
pletes.

Dumb and dumber

In sum, I’'m very happy with the
hardware, but less than impressed
with the software. What really con-
cerns me is what appears to be a grow-
ing tendency to provide dumbed-
down versions of software for the
Windows 95 environment. Some ven-
dors appear to be operating under the
assumption that Windows 95 users
have no use for command-line driven
utilities, and so don’t document
advanced features, and perhaps even
disable some capabilities. In the case
discussed here, it’s particularly ironic,
since the graphical user interface pro-
vided to insulate us poor users from
the command line is itself so poor.

Bookshelf

If you do want to dig beneath the
surface of Windows 95, two indis-
pensable resources are Microsoft’s
own Windows 95 Resource Kit, and
Windows 95 Secrets, by Brian
Livingston.

The resource kit contains more
than 1300 pages of information on
Windows 95 setup, customization,
and configuration. If you’re interested
in Windows 95 networking, user and
system configuration, user and system
policies, file sharing, or custom instal-
lations, the Windows Resource Kit is
must-have documentation.

If the Windows Resource Kit is
oriented toward system administra-
tors, Livingston’s 900-page book is
geared toward end users. Fortunately,
the author realizes that few will have
the patience to read every word, so he
thankfully highlights many of the real
nuggets with marginal icons.

Both books come with disks con-
taining various documentation files
and utility programs. The Windows
Resource Kit comes with a hypertext

wwWwW americanradiohistorv com

version of the book, a udlity for
changing screen resolution without
rebooting, sample installation scripts,
a registry backup tool, a command-
line based shortcut maintenance utili-
ty, and more. Secrets comes with a CD
full of shareware programs, of which a
few seemed useful.

E-mail

Concerning Microsoft’s dominance
of desktop computing, Lauren Colby
writes, “I run a law office. Law offices
account for 90% of the market for
word processing software. In a law
office, the secretaries need two things:
SPEED and RELIABILITY. We can’t
possibly use Windows in our office.
Even though we’re running 90 MHz
Pentiums with 16 MB memory,
Windows is just too slow and too
unreliable.”

Owen Rubin and I exchanged some
heated email. Owen upbraided me for
my attitude about Apple: “It is obvious
you have a PC and hate the Mac so
you proclaim the death of something
you do not have. Perhaps you bought
PC before Macs were affordable and
are now stuck? Exactly like the Ford
driver who trashes a BMW driver
really because they don’t own such a
car. It’s called envy, and it is showing
badly.” As I told Owen, I own both
PC’s and Macs. For me it’s not a ques-
tion of religion, but of business, and I
support clients on both platforms. By
the way, Owen and I did end up
friends. I still think Windows 95 is a
better Mac than Mac, and I'm sure he
still thinks the opposite.

Concerning my February column,
Ed Glembotski writes, “Again your
column hit it right on the head. I am
75-year-old has-been, Ham (K6SAR),
and retired electro-mechanical engi-
neer who feels like I am left holding
the bag every once in awhile. I enjoyed
the Commodore 64 trip with a full bag
of programs (including Geos), and
when Jack T. dropped us midstream, I
finally gave away that boat anchor.
The same with the great Atari 1040st.
Now I'm running Windows 95 with a
home-assembled 486DX2-66, with 20
MB of RAM and a 1 GB hard disk. I
do hope to hang in there for a while.”

Let me know what you think:
jkh@acm.org. [En|
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The Four-Year Electronics Degree
Program That Really Hits Home!

We've lowered the cost of
higher education.

It's true! You can earn a four-year
Bachelor of Electronics Engineering
Technology degree today ... and
prepare yourself for a high-paying
electronics career ... without quitting
your job or ever leaving your home.
Because World College, an affiliate of
the Cleveland Institute of Electronics,
offers you the total flexibility of indepen-
dent study programs proven effective for
people like you who truly want to suc-
ceed! World College independent study
lessons help you build valuable skills

Mail/Fax Today
or Call

1-800-696-7532

step-by-step, and expert instructors are
personally available to you with a toll-free
call. What a way to earn an education!

Aworld of opportunity.

Where is your career headed?
With a four-year bachelor's degree
from World College, you call the shots,
choosing from incredible, high-paying
oppertunities in electronics, tele-
cammunications, computer; electrical
power, and many other growing fields.

World College gives you the skills,
the knowledge, the power to take
advantage of your best opportunity in
electronics. And you can do it all at
your own pace!

Without leaving home.

World College continually works
to provide its students with the most
advanced education tools. From the
latest equipment and reference books
to breakthrough computer-simulated
experiments, students are exposed to
the latest technological advancements.

All the equipment, parts, and soft-
ware you need are included-in your
affordable tuition, including more than
300 hands-on lab experiments you
can complete in your home.

Chooseyourown pace.

Earn your bachelor's degree
on your time — and at your pace —
because you pay tuition to World
College only as you complete the
upper-level semesters close to
graduation. The faster you make it
through, the less you pay. So you
have an incentive to make your future
happen quickly — yet the freedom
to choose your own pace!

Send today for your FREE
course catalog — and give yourself that
future you've always wanted —
with an electronics degree education
from World College.

Take charge of your future in electronics.
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Bring The Technology Home With A Bachelor Of Electronics
Engineering Degree. No Hassles. No High Cost!

FourPowerful Reasons
To ConnectWith

World College Today:
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2.
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4.

Earnyour four-year
degree!

Self-paced
training!

Indep;endent study in
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instruction!
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Phone {
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For faster service, call
1-800-696-7532,
or call
1-804-464-4600.

Or fax this coupon to
1-804-464-3687.
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WORLD

COLLEGE

Lake Shores Plaza
5193 Drive, Suite 113
Virginia Beach, VA 23455-2500

e
Affiliated with

Cleveland Institute of Electronics
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FUZZY LOGIC

continued from page 30

fuzzy variable “tall” can be de-
fined for a range of values. Tra-
ditional Boolean variables as-
sume only true or false values,
so a person can be either tall, or
not tall, depending on how you
define what tall is.

In fuzzy logic, the person can
be a “somewhat tall”, or some
percentage of what you define as
tall. This percentage of tall is
often referred to as the fuzzy
membership set. Unlike
Boolean logic, fuzzy logic pro-
vides a way to describe partial
membership. Figure 2 shows
how the degree of membership
in the fuzzy set “tall” might be
defined as a function of height.
A person who is three feet tall
has zero membership in the set.
Conversely, someone who is
seven feet tall has a mem-
bership of one. Well, the dif-
ference between Boolean set
theory comes in when a person
is five feet, three inches—then
they are described as being a
0.25 percent member of the set
tall

Groups of sets are defined in
fuzzy controllers. Usually they
overlap, and are odd in value.
This is because better perfor-
mance can be achieved when
doing so. When grouped to-
gether, these sets form what is

10]
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FIG. 5—INPUT AND OUTPUT MEMBERSHIP SETS for room temperature (a), ther-

mostat state (b), and fan speed (c).

referred to as the total mem-
bership set, or just the mem-
bership set. The controller has
one or more variables which are
applied to the membership set,
and an output is chosen based
on the rules. Fuzzy rules are a

1

FIG. 3—A TYPICAL MEMBERSHIP SET might be represented as shown here.

condio 1 i e 1 coon 2i st 2 .. e sl 1 st

ANTECEDENTS }

FIG. 4—THE ANTECEDENT AND CONSEQUENCE portions of a rule.
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series of “if-then” rules that are
used to produce an output. Fig-
ure 3 shows what a typical
membership set of a fuzzy con-
troller might look like.

As previously mentioned, a
fuzzy variable represents a rela-
tionship to a given set. For in-
stance, a variable “height”
might take on several values re-
lating to the height set. Poten-
tial values are short, medium,
and tall. If-then rules perform
the processing of the variables
and their associated sets. Now
assume that some action is
taken based on the value of the
variable “height.” For example,
consider another variable,
“amount-of-fabric.’" A hypo-
thetical rule might be: If
“height” is tall then "amount of

. fabric™ is large. As you can see,

the new variable “amount of
fabric” has a set of values asso-
ciated with it.

In summary, a rule performs
some action based on the value
of some other variables. The ter-
minology usually used to de-
scribe components of the if-
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FIG. 6—BLOCK DIAGRAM OF ADAPTIVE LOGIC’S NLX220 fuzzy-logic controller.

then statement is antecedent
and consequence. The antece-
dent is the portion of the state-
ment that precedes the “then,”
and the consequence is the
portion that follows. Thus,
“height is tall” is the antecedent
portion of the statement, and
“then amount-of-fabric is large”
is consequence. Figure 4 shows
the antecedent and con-
sequence portions of a typical if-
then statement.

Assume that you want to im-
plement a fuzzy-logic controller
to regulate a room’s tempera-
ture. You would begin by defi-
ning the variables. The ther-
mostat controller has two in-
puts and a single output. The
first input is called ‘room-

temp.” and it represents the
room's temperature. The second
input variable is called “fan-
speed,” and it controls the fan
motor that blows air over the
heating element. There is a sin-
gle output variable for this ex-
ample called “‘thermostat,”
which controls the fan.

Your next step would be to de-
fine the fuzzy values for each of
the input and output variables.
“Room-temp” might have sev-
eral value options, such as cool,
warm, and hot. Fan-speed is ei-
ther slow, medium, or fast. And
finally, “thermostat” is either on
or off. Figure 5 shows the
ranges for the input and output
variables. Once the variables,
and their values are defined,

FIG. 7—THE DEVELOPMENT SYSTEM for the NLX220
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you are ready to describe the
rules that process the input.

As previously mentioned,
rules are a series of “if-then”
statements. It is important to
define enough rules to ade-
quately define the behavior of
the system over its operating re-
gion or control surface. In our
example, our rules may look
something like:
® if room-temp cool and ther-
mostat on, then fan-speed slow
® if room-temp cool and ther
mostat on, then fan-speed me-
dium
® if room-temp warm and ther-
mostat off. then fan-speed slow
® ifroom-temp warm and ther-
mostat on, then _fan-speed me-
dium
® if room-temp hot and ther-
mostat off. then fan-speed slow

By examining the rules, you
can determine exactly how the
system will behave for a par-
ticular input. The specific
ranges of the values are up to
the user to define. Thus, cool
might be defined as a number
between 40 and 75 degrees,
warm between 60 and 95, and
hot between 90 and 110. It is up
to the user to define the range
for the fuzzy set. and make sure
the rules describe all values
within this range.

Based on our model, if the
room temperature is 70 degrees
and the thermostat is on, then
conditions are set for the sec-
ond-to-last rule, and the fan
speed will be set to medium. But
what if conditions are met for
more than one rule? Then all
the rules that have their condi-
tions met are summed together
to produce a weighted average
for the fan-speed output varia-
ble. Remember that on and off
for the variable thermostat con-
sists of a range that is defined,
say between zero and one. The
summation process ensures
that result is in the ball park
that is needed. After the result
is computed, it is then run
through the defuzzifier to pro-
duce a usable output.

Hardware solutions

Hardware and software solu-
tions are available to help de-
velopers quickly create new
products based on fuzzy logic.
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Fuzzy logic controllers can be
implemented with general-pur-
pose microprocessors. This
hardware approach is very pop-
ular among developers because
fuzzy logic is not memory- or
computation- demanding. Typ-
ical code for these controliers re-
quires less than 1,000 bytes of
memory storage. Also for the
majority of applications, an
eight-bit microprocessor can
handle the necessary computa-
tions. The microprocessor ap-
proach is used aftér a model is
verified by software simulation.
The resulting code composing
the fuzzy controller is burned
into read-only memory (ROM).
Microprocessor-based fuzzy-
logic controllers work for a wide
range of systems. However,
there are situations when an-
other hardware solution is re-
quired.

Dedicated fuzzy integrated
circuits are used in situations
where either speed or a large
rule set is required. Fuzzy chips
are 10 to 100 times faster than
general-purpose micro-
processors that run fuzzy-logic
code in software. Several man-
ufacturers make hardware to
handle these demands.

Togai Infralogic, Inc. for ex-
ample, makes a line of dedicated
fuzzy controllers that the com-
pany claims are 10 times faster
than an Intel 486 configured as
a fuzzy controller. Its RISC (re-
duced instruction-set comput-
er) FC110 IC handles up to 800
rules. Similarly, it processes
these rules at a rate in excess of
over 200,000 rules per second.

Siemans dedicated fuzzy con-
troller is the 81C99, which is a
coprocessor that interfaces to
most microprocessors. The
81C99 acts as an accelerator for
a general purpose micro-
processor by off-loading re-
source-intensive calculations of
complex fuzzy-logic systems
from the microprocessor. This
device is also RISC-based. Addi-
tionally, it can support as many
rules as external memory al-
lows, and it can process these
rules at a rate of 7.9 million
rules per second!

Adaptive Logic (formerly
American NeruaLogix, Inc.) also
makes a dedicated fuzzy logic

4 B

controller, the inexpensive,
high-performance NLX220. A
block diagram of the controller
isshown inFig. 6. [t handles up
to four analog inputs and out-
puts. It accomplishes real-time
I/0 through on-chip analog-to
digital (A/D) and digital-to-ana-
log (D/A) converters. Further-
more it supports 111 rules, and
can process them at a speed in
excess of 800,000 rules per sec-
ond. The NLX220 also has soft-
ware development support
through the NeuraLogic Insight
development system (Fig. 7},
which enables users to simulate
and configure the NLX220
quickly to produce products.
Applications for this device in-
clude temperature, motion,
power, and pressure control.

Software-development tools
for fuzzy logic are not essential,
but they are extremely helpful
for two reasons: First, the sim-
ulations offer immediate feed-
back on whether or not the
model is valid. Second, the re-
sulting output can be used to
feed hardware implementation
models.

Several software packages ex-
ist which aid in the develop-
ment of fuzzy systems. These
packages have a wide range of
functionality. All of the pack-
ages allow models to be simu-
lated. Some restrict the number
of inputs and outputs available,
while others provide users with
added functionality such as
graphical user interfaces, plot-
ting ability, and even code gen-
eration for hardware. Some are
packages for development, and
others are for educational pur-
poses. Most of the full-blown de-
velopment tools are available at
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FIG. 8—SATURN'S FUZZY-LOGIC transmission controller is based on the 68HC11

microcontroller.
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prices ranging from several
hundred to several thousands
of dollars. FIDE, Cubicalc, and
TeachFuzz are representative of
packages that are in the high,
medium, and low price range.

FIDE stands for Fuzzy In-
ference Development Environ-
ment. It is a tool developed by
Aptronix, and also sold through
Motorola. It is at the high range
of the price spectrum costing
between $1995 and $3495, de-
pending on the configuration.
FIDE is a graphical develop-
ment tool for Motorola’s micro-
controller line. It features a
graphical input via matrix rule
grid (similar to a spreadsheet).
It simulates fuzzy systems as
well as producing assembly out-
put for the 6805, 6811, 6816,
and 68000 microprocessors. It
also generates C code which al-
lows the implementation of por-
table embedded controllers.

CubicCalc is a development
tool by HyperLogic. This tool is
typical of the medium priced de-
velopment systems. It costs in
the range of $495 to $795, de-
pending on the options. It has a
graphical front-end for simulat-
ing and plotting fuzzy systems.
It also supports tracing for de-
bugging. CubicCalc also pro-
duces C code output like the
high-end solution. Similarly
HyperLogic also produces a low-
end version (8$175) called Cubi-
Quick. It is meant as an educa-
tional tool, and is a limited
version of CubicCalc.

TeachFuzz is an educational
tool for exploring fuzzy-logic
concepts. This product is at the
low-end of the fuzzy logic prod-
uct spectrum. Priced at $24.95,
TeachFuzz is an application
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that allows users to simulate a
two-input, one-output fuzzy
logic controller to teach how a
fuzzy controller is built. This
product runs as a shell, and re-
quires text files as its inputs
and outputs. This product runs
both on the Macintosh and the
PC. This is a good tool for those
interested in experimenting
with fuzzy-logic fundamentals.

Fuzzy-logic design
methodology

Designing a fuzzy-logic con-
troller is a four-step process. It
consists of knowledge extrac-
tion, model construction,
model testing and model tweak-
ing. Moreover, the successful
implementation of a fuzzy con-
troller depends on common
sense and intuition.

Knowledge extraction is the
process of learning how a sys-
tem works or how it should
work. This is usually accom-
plished in one of two ways. The
first is to analyze or observe a
system in operation. And the
second is to interrogate an ex-
pert.

The observation/analyzing
process consists of watching
the system in operation, look-
ing for relationships between
components of the model. For
instance, referring back to the
heating system, notice that a re-
lationship exists between the
setting of the thermostat, the
blower motor, and the room
temperature. System rela-
tionships are isolated, and de-
fined as variables. Thus the re-
lationship between the ther-
mostat, the motor’s speed and
the room temperature is de-
scribed by making each a varia-
ble. Once the variables are de-
fined, the exact nature of their
relationship must be deter-
mined. This is done by looking
for cause and effect rela-
tionships between the varia-
bles. For instance, is the motors
speed affected by the ther-
mostat, or vice versa?

An expert is someone who
knows the system very well. He
might not know the system vari-
ables, or their direct rela-
tionships, but what he does
know is how the system behaves
overall. When dealing with a

system expert, it is up to the
designers to quantify the ex-
pert’s knowledge of variables
and relationships. This process
begins by interviewing the ex-
pert, starting with the general
and moving to the specific. Alog
of questions should be asked.
The goal is to quantify the ex-
pert’s knowledge about the sys-
tem into input and output
variables, and how they relate to
each other. First extract the
variables, and then zero in on
how they relate. This process is
time-consuming, and there is
no cookbook method for gather-
ing this information.

Once the system behavior is
understood, the system mustbe

FUZZY RESOURCES

Adaptive Logic

BOO Charcot Ave., Suite 112

San Jose, CA 85135

Aptronix

2150 North First Street, Suite 300
San Jose, CA 85131

HyperLogic Corp.

1855 East Valley Parkway, Suita 210
Escondida, CA 82027

Siemans

10950 N. Tantau Ave.

Cuperting, CA 95014

Togai infralogic, Inc.
5 Vanderbilt
trvine, CA 52718

documented. The documenta-
tion’s notation can be as formal
as mathematical formulas, or as
informal as English. Since
fuzzy logic is linguistically rich,
it makes sense to use English to
describe a system's behavior.
The input and output variables
are words that accurately de-
scribe the set they represent
such as tall, distance, and tem-
perature. Additionally, succinct
words are used to describe the
multiple values that a variable
has. For instance variable dis-
tance may be close, intermedi-
ate, and far The next step in
documenting is recording its
behavior.

The behavior of the system is
described in a fuzzy-logic con-
trol system in terms of its set of
rules. Rules are a set of “if-then”
statements. A typical rule might
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be:

If temperature is hot and pres-
sure is high, then valve is open.

This example has two antece-
dents and one consequence.
However, a rule’s antecedents
and consequences are not lim-
ited. Any rule may have one or
more antecedents and con-
sequences. Moreover, the be-
havior of a particular system is
made up of a series of rule state-
ments. The number of total
rules is dependent on the com-
plexity of the system. If the sys-
tem is simple, it may be defined
by only a few rules. On the other
hand, if the system is complex,
it may take several hundred
rules to describe.

After the model is docu-
mented it is ready to be built.
Building the model consists of
translating the variables, rules,
and their corresponding sets to
an implementation tool. This
tool can be one of the hardware
or software development tools
previously mentioned.

Assume that the implementa-
tion tool is software. Then the
variables, sets, and rules must
be put into a format that the tool
understands. Input for the tool
occurs through files, or through
a user interface. For instance
the TeachFuzz application gets
its input from files. The files are
made up of definitions of sets,
rules, input/output variables,
and input data. Once the files
are formatted for the tool, the
model is ready for testing
through simulation.

The software tool tests the
model through simulation.
During the test, all types of in-
puts are run through the model
to see if it behaves as expected.
If it does, the model is consid-
ered good, or valid. Otherwise,
the model needs tweaking.

Tweaking consists of iterating
the previous steps until the
model tests out as valid. Invalid
models occur for several rea-
sons. The most common is the
set of rules for the system are
incomplete. Typically, this prob-
lem occurs as a result of insuffi-
cient rules to handle all input
data for a specific region.

The next cause of invalid
models is undefined sets, which
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occurs when a set for an input
or output variable is missing al-
together. Correcting this prob-
lem when the set is completely
missing is straightforward.
This is accomplished by figur-
ing out the domain for a given
variable, formatting it in terms
of the tool notation, and includ-
ing its definition so that the tool
can find it.

The third reason for an inval-
id model is incompletely defined
sets. This is a variation of the
previous problem, except in this
case the set is defined, but it is
not adequately defined for the
region.

Usually this problem occurs
when there are not enough par-
titions of a variable’s set. In the
thermostat model the variable
thermostat is has possible val-
ues of either on or off. What if
the thermostat variable re-
quires more states? Then addi-
tional subsets must be defined
to accommeodate this situation.
For example, extra states like
“nearly on” and “almost off” or
“just turned off” may be added
to fix this problem.

An extra word is in order con-
cerning building the model. Be-
fore going through the effort of
converting the model to the im-
plementation tool’s format,
make sure the model makes
sense. Walk through the model
with test data on paper. Give it
some random values and com-
pute the output. Then check it
to see if it falls within the de-
fined region. For fuzzy logic this
is easy, because of its linguistic
nature.

Applications

Fuzzy-logic applications are
sweeping the globe. Japan pres-
ently is producing more prod-
ucts than all other countries
combined. However, this situa-
tion is changing rapidly as Asia,
Europe, and even the U.S. dis-
cover that fuzzy-logic methods
can reduce the time required to
produce a product.

In Asia, fuzzy logic provides
additional features for appli-
ances while improving efficien-
cy and simplifying the user
interface. Matsushita produces
a washing machine that effec-
tively has 600 settings! The ma-

chine uses sensors as feedback
elements to gauge the washer
system. One set of sensors mea-
sures how well the soap dis-
solves in the water. Another set
of sensors captures the amount
of dirt in the water. A third set of
sensors keeps track of the load
of the washer. Thus if the water
is fairly clean, the fuzzy logic
controller specifies a short wash
cycle. On the other hand, if the
water is dirty a fairly long wash
cycle is set. Similarly, if a few
clothes are in the machine, the
washer uses less water. Con-
versely a full load of clothes
causes the washer to use the
most water. Efficiency is always
maximized.

European countries are also
embracing fuzzy logic control-
lers in their products.
Klockener-Moeller GmbH in
Germany is using fuzzy logic in
its industrial programmable
logic controllers (PLC). One ap-
plication of its fuzzy PLC is wind
power. The PLC controls the
pitch in wind generators. The
fuzzy PLC improves system effi-
ciency under complex control
situations. For example, when a
rotor blade passes the tower, it
crosses the wind shade created
by the tower itself. The wind
shade causes a dip in the energy
output, and the PLC compen-
sates for this dip.

Japan claims that most prod-
ucts it produces are fuzzy-
based. For instance, several
manufacturers make smart vac-
uum cleaners that operate by
detecting differences in floor
conditions, and adjust the
brush height accordingly. Pan-
asonic uses fuzzy logic tech-
nology to produce jitter-free
pictures in its line of video cam-
corders.

Cannon makes use of fuzzy
logic to create an auto-focus fea-
ture for its cameras. One of Ja-
pan’s most impressive achieve-
ments is the fuzzy-logic con-
trolled transit system. All facets
of the journey are controlled via
this system. The ride is so
smooth that many officials
boast that this system provides
a smoother ride and more accu-
rate stops than human oper-
ators could hope to.

In the U.S., fuzzy logic prod-

ucts are beginning to emerge.
Allen-Bradley produces a line of
fuzzy PLCs. Eaton is using the
technology to inspect soda cans
for printing defects. Whirlpool
is making use of fuzzy control-
lers in some of its refrigerator
models.

Cars are a natural application
of fuzzy logic. Saturn is an advo-
cate of fuzzy-logic technology,
using it in anti-lock brake sys-
tems and for transmission con-
trol. (See Fig 8.) For instance,
Saturn’s transmission control-
ler is based on Motorola's
68HC11, and takes up only 500
bytes of code! Saturn’s trans-
mission controller works by
using fuzzy logic to assist in
braking on downhill grades.
The controller accepts informa-
tion about speed, throttle, posi-
tion, brake-application inten-
sity, and the amount of braking
time. With this information, the
controller determines the ap-
propriate gear for downshifting
as a car accelerates downbhill.
The resulting operation is
smooth, and the average driver
never notices the downshifting.
However, as a result of the con-
troller’s action, less braking is
required, resulting in longer
brake life. ~

Fuzzy logic allows you to be-
come a controller designer with-
out the overhead of traditional
techniques. You do not have to
learn calculus to use fuzzy logic.
This results in a faster learning
curve than traditional tech-
niques. It is a natural choice for
designers due to its linguistic
nature, as well as its ability to
speed up the product develop-
ment cycle.

Augmenting the development
cycle decreases the time to mar-
ket for a product. That is, the
time it takes to put a product on
the market is compressed. Fur-
thermore, this compression is
due to several factors. The first
is a shorter learning curve. Sec-
ondly, designs are implemented
quickly using superior tools.
Thirdly, once implemented the
design is quickly verified and
modified if necessary. All of
these factors translate to a
robust technique which is hard
to beat in the controller design
arena. Q
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ATY TRANSMITTER

continued from pagé 32

connected to the collector of Q10
and suppresses harmonic fre-
quencies. The RF output is a
relatively pure signal between
900-940 MHz.

Video and audio modulation
To apply video modulation to
this RF carrier, the supply volt-
age for Q10 is taken from the
emitter of video modulator Q7.
Transistors Q5, @6, and Q7 are
connected as a feedback ampli-
fier with a gain of about 5 to 10.
Video input to the transmitter
is amplified in this circuit and
also inverted in polarity so that
sync and black levels are
positive going. The video signal
at the emitter of Q7 is superim-
posed on the supply voltage to
Q10. In turn, Q10 amplitude
modulates the RF output from
Q4. Potentiometer R14 sets the
carrier level of the RF output for
symmetrical modulation and

potentiometer R18 sets the
modulation level for maximum
without distortion or clipping.
The Mini 900 also provides a
4.5-MHz audio subcarrier. In-
coming audio is fed to gain con-
trol R29. Audio from R29 then
is fed through C27 to the base of
Q8. Audio from Q8 is fed to
varactor diode D2 via C25 and
R24. Diode D2 is part of the fre-
quency- determining network
of 4.5-MHz subcarrier oscillator
Q9. Circuit elements D2, C24,
C21, C22, and L14 make up the
4.5-MHz tuned circuit. Audio
voltage on D2 changes its ca-
pacitance, causing frequency
modulation to occur. Trimmer
capacitor C24 sets the 4.5 MHz
sound subcarrier frequency.
The subcarrier output from
Q9 is fed into the video modu-
lator via C30, where it is mixed
with the video. A jumper in se-
ries with the supply to 6.2-volt
Zener diode D3 and R21 per-
mits disabling @8 and Q9 if no
sound is necessary. An optional
external switch or removed

jumper will power down the
sound circuit for longer battery
life. Diode D3 and C29 supply a
clean, regulated 6.2 volts bias to
@8 and Q9. Resistor R21 and
C28 decouple the sound circuit
from the DC supply. For PAL sys-
tems the number of turns on
L14 is reduced to allow 5.5-MHz
operation.

Diode D1 protects the Mini
900 circuitry against accidental
reverse polarity from the exter-
nal power supply and C39 pro-
vides supply line bypassing.

The DC voltage supply to the
transmitter should be very
clean and stable. Any noise or
ripple in the supply voltage can
modulate the RF carrier and
cause severe distortion in the
received video. Less than 50
millivolts of ripple and noise is
permissible, less being more de-
sirable. Dedicated battery packs
offer the best option for a noise-
free voltage source, otherwise
voltage regulation and addi-
tional filtering should be con-
sidered.
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FIG. 2—SCHEMATIC DIAGRAM for the Mini 900 ATV transmitter. All the parts in the diagram fit on a 2% x 1%-inch two-sided foil
printed circuit board. An understanding of the circuit diagram will enable builders to easily perform alignment and troubleshooting

procedures.
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USE ONLY NON-METALLIC HARDWARE

ONE OF MANY GROUND JUMPERS

FIG. 3—COMPONENT SIDE PARTS PLACEMENT diagram for the Mini 900 ATV transmitter PC board. Solder all component ground
leads to the top and bottom foil surfaces. Use #22 bare and tinned wire to jumper together the ground planes of the top and bottom

foils.

TOP VIEW (component side) of PC board shown same size.

Putting it together

Before beginning con-
struction, familiarize yourself
with the circuit diagram in Fig.
2 and the PC board layout. Refer
to Figs. 3and 4. ’Ibfget an idea of
the compactness of the printed-
circuit board, glance at the
same-size foil diagrams in this
article. Use good lighting.

It is helpful to insert first a few
large parts such as trimmer ca-
pacitors and potentiometers to

serve as landmarks. Constantly
refer to the parts placement di-
agrams in Fig. 3 and 4 to avoid
mistakes. The grounded leads
of all trimmer capacitors and
grounded leads of all resistors
must be soldered on both sides
of PC board because the board
holes are not plated through.
This is essential for good RF
grounding. Except where ac-
cess may be difficult later in
construction, do not solder any
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BOTTOM VIEW (solder side) of PC board shown same size.

connections until as many com-
ponents as possible are inser-
ted. All coils are installed after
the other components are inser-
ted and soldered.

All parts are mounted tight
and close to board—there can
be no exceptions. Zero lead
length is essential in high- fre-
quency RF circuits. Remember
that the Mini 900 operates at
UHF frequencies and lead
lengths are critical—they intro-
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FIG. ——SOLDER SIDE PARTS PLACEMENT diagram for the Mini 900 ATV transmitter
PC board. Surface-mount capacitors are located here. Follow details of cable connec-

tions Hlustrated to avoid problems.

duce unwanted inductance and
stray capacitance.

Install all fixed resistors and
solder in place (see Fig. 3). The
next step is to install and solder
trimmer side terminals to top
side of the PC board. Be careful
not to melt the plastic. Do not
solder the bottom at this time.
Install all ground-plane jumpers
that connect top and bottom
ground planes {See Fig. 3).

Install capacitors with wire
leads. Pre-formed leads should
be straightened with pliers so as
to fit as close to board as possi-
ble. Watch polarity of all elec-
trolytic capacitors so as not to
accidentally reverse polarity. Do
not install surface-mount ca-
pacitors until a later step. In-
stall all transistors, except Q4
and Q10. Check for correct ori-
entation of transistor leads. All
transistors should be 1/8 inch
from surface of board. Solder
the emitter leads of Q2 and Q3
to the top of the PC board where
they pass through the ground
foil.

Install D1, D2 and D3, check-
ing the polarity (marking band)
before and after soldering. Sol-
der the ground lead of D3 to the
top side of the PC board where it
contacts it. Note that Dl
{IN4007) has only one lead in-
serted in board (banded end).
The other end is formed into a
hook and is used as a terminal
for attaching the DC supply
positive lead wire. Diode D2
looks like a transistor with only
two leads. Refer to Fig. 3 before
installing D3.

Using scissors, trim the crys-
tal leads to %s inch and install.
Do not use diagonal cutters as
the mechanical shock produced
during cutting can damage the
crystal. Solder a short wire to
the top of the crystal and run
this lead to ground.

Carefully fabricate all coils
and install them in the PC
board. The winding of the coils
are detailed in a sidebar entitled
“Coil Winding Data.” Be sure
that no turns short together on
L6, L7, L8, L11. The bottom
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turn of L1 connects to the collec-
tor of Q1: L2 bottom turn, to the
junction of C3 and C4: and L3
bottom turn, to the junction of
C3 and C6. Use an 8-32 screw to
hold L1, L2, L3, L4 and L5 dur-
ing installation. After installing
coils, remove screw and insert
tuning slugs fully into coils.
Note that coils L11, L12, L13 are
fabricated on a 6-32 screw while
all others except toroid L.14 use
an 8-32 screw as a winding
form. Use a small drop of para-
ffin wax or candle wax to retain
tuning slugs in coils.

Install C16, C17, C33, C38
(100-pF surface-mount capaci-
tors); C18 (5-pF surface-mount
capacitor}); then C31 and C32
(10-pF surface-mount capaci-

.tors); C34, C35 and C36 (3-pF

surface-mount capacitors) and
C39 on the underside of the PC
board. Refer to Fig. 4 for capaci-
tor location and sidebar entitled
“How to Install Surface-mount
Capacitors” for soldering de-
tails. Caution: Check the polar-
ity on C39 as it is soldered in
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PARTS LIST

All fixed resistors are Ys-watt, 5%,
unless otherwise specified.

R1, R26, R28—33,000 ohms

R2, R19, R24—10,000 ohms

R3, R12, R16—330 ohms

R4, R7, R20—100 ohms

R5, R8—2,200 ohms

R6-10 ohms

R9, R11—33 ohms

R10—220 ohms

R13—3,300 ohms

R14, R18—1,000 ohms potentiome-
ter, thumbwheel type, PC mount
R15—3,300 ohms (see Note 1)
R17—82 ohms

R21—680 ohms

R22—1000 ohms

R23, R27—100,000 ohms
R25—4,700 ohms

R29—100,000 ohms potentiome-
ter, thumbwheel type, PC mount
R30—15 ohms

Capacitors (See Note 3)

C1, C7—56 pF, NPO

C2—39 pF, NPO

C3—2.2 pF, NPO

C4, C11—18 pF, NPO

C5, C28—0.01 wF disk, GMV
C6—33 pF, NPO

C8—470 pF, GMV

C9—3.3 pF, NPO

C12, C13, C14—2-10 pF trimmer
C10, C15-1 pF, NPO

C16, C17, C33, C38—100 pF, sur-
face-mount type

C18—4.7 or 5.0 pF, NPO, surface-
mount (use either value)

C19, C20—1.5-5 pF trimmer
C21—120 pF, NPO or SM
C22—68 pF, NPO

C23—0.0022 uF, 50-volt, Mylar
C24—2-18 pF trimmer

C25, C26, C27— 0.47 or 1.0-uF,
35-volt tantalum electrolytic (use ei-
ther value)

C29—10 pF, 16-volt electrolytic
C30—1pF or2.2 pF, NPO (see Note
2)

C31, C32—10 pF, NPO surface-
mount

C34, C35—3 pF, NPO

C36—30 pF, NPO

C37—6.8 pF, NPO

C39—10 wF, 16-volt, surface-mount
Inductors

See Coil Wind Chart for details of
coil construction.

L1, L2, L3, L4, L5, L14—No. 22
enameled solid-copper wire

L6, L7, L8, L11, L12, L13—No. 22
bare tinned solid-copper wire

place and afterwards: the band-
ed side is positive (+).
Install sound jumper (J) near

5—Ferrite slugs, blue, 8-32
1—Toroid core for L14
Semiconductors

D1—1N4007 rectifier

D2—MV2112 varactor

D3—1N754 Zener diode, 6.2-volts
Q1—2N3563 transistor

Q2, Q3—MPS3866 transistor

Q4, Q10—MRF559 transistor
Q5—2N3904 transistor
Q6-—2N3906 transistor
Q7—MJE180 video amplifier mod-
ulator

Q8—2N3565 transistor
Q9—MPF102 JFET
Miscellaneous
X1—56.890625-MHz crystal
(910.25 MHz). Note: Alternate crys-
tal frequencies are 57.640625 MHz
(922.25 MHz) and 57.703125 MHz
(923.25 MHz).

1—printed-circuit, 2-sided board,
etched and drilled.

1-8-32 screw for coil winding
1-6-32 brass screw for coil winding
and tuning aid

Note 1: R15 resistance range is
2,200 to 4,700 ohms depending on
the video gain desired. Default val-
ue is 3,300 ohms. Estimated video
gain vs. R15 resistance values are:
5x =2,200 ohms, 7x =3,300
ohms, and 10 X = 4,700 ohms.
Note 2: Use either 1 pF or 2.2 pF for
C30. Value selected determines
sound subcarrier level.

Note 3: All capacitors less than 120
pF are NPO types with ceramic
bodies. All capacitors with a spec-
ified working voltage are electrolytic
types. All 0.01 uF and 470 pF ca-
pacitors are GMV ceramic disk

types.

A complete parts kit for the Mini 900
ATV transmitter, consisting of the
PC board and all parts that mount
on it, is available from: North Coun-
try Radio, PO Box 53, Wykagy! Sta-
tion, New Rochelle, NY 10804. Kit is
furnished with crystal for 910.25
MHz as standard, or alternately
922.25 or 923.25 MHz if specified
with order. Kit price: $81.50 plus
$4.50 for postage and handling.
New York residents must add
8.25% sales tax. A catalog packed
with cameras and other amateur TV
kits and electronic projects is avail-
able. Please send SASE (75 cents)
plus $1.00 to cover handling (refun-
dable with order).

D3 (see Fig. 3). Install all ground
jumpers in the holes indicated
in layout. Solder as many com-

ponent leads that pass through
top ground and bottom ground
planes as possible. Disc capaci-
tors may be somewhat difficult,
but solder as many as possible.
This very important step pro-
vides good RF grounding. Be
careful not to melt plastic trim-
mer capacitors and potentiome-
ters.

Now install the MRF559 tran-
sistors, Q4 and Q10 (see Fig. 4).
The long lead of the MRF559 is
the collector. Trim leads to
length and install Q4 and Q10
with thicker side in holes pro-
vided in the PC board. The man-
ufacturer’s logo on the tran-
sistors will be visible from the
bottom of PC board. The plane
of leads should be flush with
bottom of PC board.

Carefully inspect all work
completed thus far. Look for sol-
der bridges, poor or cold solder
Jjoints, missing parts, incorrect
parts placement, etc. You are
ready to electrically check out
the board once the assembly is
satisfactorily done and you
check the accuracy of the place-
ment of each part and solder
joint.

Checkout and tune-up

Do not proceed with this sec-
tion until you have thoroughly
checked out the construction as
described in the last step of the
instructions. You should have
access to the suggested basic
test equipment if you are to ob-
tain optimum performance. It
is futile to try to tune for best
picture. [t is, for example, possi-
ble to get a good picture and
have only ten foot range of
transmission. It is also possible
to inadvertently overload the
video monitor and get a lousy
picture on it from a perfectly op-
erating circuit board, and
spend hours tracing nonexis-
tent problems. Therefore use
our procedure and experiment
later when you are sure every-
thing works properly.

The use of a metal standoff or
other metallic material in the
vicinity of L9 near the corner
mounting hole in the PC board
(See Figs. 3 and 4) can upset the
stripline coupling network L9-
L10. This will affect the setting
of C19 and also may reduce the
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attainable RF power output
from the transmitter. For this
reason, note the following pre-
cautions:

® Only use nylon or other non-
metallic hardware in the corner
hole next to coil L9.

® Keep the PC board at least Y4
inch from metallic or RF lossy
materials.

® Keep any external wiring
away from PC board especially
near L9 and L10.

First verify that the DC volt-
ages are correct and that the
video modulator is working. Set
the power supply to zero volts.
Connect the negative lead of
your power supply to the
ground foil on the board. Next
connect a lead from the positive
terminal of the power supply
through an ammeter (0-500 mA
range) to the power input termi-
nal which is the hooked end of
diode DI. If the power supply
has an ammeter, you can use it
instead of an external ammeter.
Now slowly raise the voltage to
10 volts. If more than about 100
mA is drawn, turn off the power
supply and check your board for
wiring errors, short circuits,
solder bridges, etc. Power up
again and if more than 100 mA
is drawn, check to see if any
part gets hot or smokes. If so,
find the cause and repair as-
sembly errors and/or damaged
parts before proceeding.

Test points

Seven test points are shown
on the schematic diagram in
Fig. 2. These are intended for
tune-up and diagnostic useona
finished, operating transmitter.
Not all of the test points (listed
below) are used in the tuneup
procedure.

Test

Point Location Volts DC

TP1 Collector, @7 +13.2

- Collector, Q1 +12.6

- Collector, @2 +13.2

TP6 Drain, Q9 +6.8

TP7 Collector, @8 +3.5

- Colelctor, @4 >+2.0to
<+11.5*

TP2 Emitter, Q7 >+2.0 to
<+11.5*

*These voltages depend on the setting of R14 and
R18. Verify this before proceeding further.

HOW TO INSTALL
SURFACE-MOUNT CAPACITORS

SOLOER

PC BOARD

L ]
1. Tir areas o0 PO-boasd fod where surlgces-moum
capaciler & (o ba nalales

1
2, Place capachar o0 board

SMALL [ROMN

3. Tack sader ara and of the capachios whie holding it
0 place wilh tvaezars of mni-plers, Soldar quickly 1o
ranuce absorbed beat by SuTAce-moUn cetectar

ik ":Ef LY BEHEEEE
| |

4, Sokler piner sice al eapacitar and then (e 1@coad-
solpared side, Do not owerbesl capaciion Sokder
shoyld be smooth and tully bonded o capacior’s end
siracas.

GOOD JOINT F|'EI\E|Nh BAD JOINT

—T AL
{ ".1L |
MO CONTACT

5. Inspect sokder [oins for goed alegifical carnection.
Fehaal poarty salgarad jonls. Always uss minimam

gz racuired,
S;(LDEH HET
i
SOLDER~ | +
o =—SOLDER
L HERE
BAMDED EMD MAY:
BE BEVELLED

NOTE: Cbsarva that pelarzed suface-mound oapac-
tors are marked i one of ao wiys,

If everything is satisfactory at
10 volts, set the power supply
voltage to 13.2 volts. Connect a
voltmeter negative lead to the
power supply negative terminal
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and check for following voltages
using the positive lead of the
voltmeter:

Set potentiometer R14 so that
voltage at emitter of Q7 (TP1) is
6.0-volt DC. Connect a frequen-
cy counter between TP2 and
ground. You should see a stable
reading between 4 to 5 MHz. Set
C24 for a counter reading of
4.495 to 4.505 MHz. This sets
the sound subcarrier frequency.
If you cannot obtain this fre-
quency, but obtain a stable
reading that is either too low or
too high, remove or add a turn,
respectively, to toroidal coil L14.
You must have a stable reading.
Ignore anything else. Use an os-
cilloscope to verify high-fre-
quency oscillation at the source
terminal of Q9. (For PAL ap-
plications this frequency will be

. 5.5 MHz and not 4.5 MHz.)

If all voltage tests are satisfac-
tory, set potentiometer R18 at
mid-range and set potentiome-
ter R14 for maximum voltage
reading on the emitter of Q7
(TP2). There should be at least
11.0-volts DC at TP2. If neces-
sary, reset R18 so you get the 11
volts or more.

Tuning the RF circuits

RF stages Q2, Q3, and Q4 and
video amplifier Q5 are operated
in class C mode. In the absence
of an input signal, they are “off”
and draw no current. An input
signal causes the stages to turn
on and draw a current that is
somewhat proportional to the
input signal. Therefore, by
monitoring the collector cur-
rent of a stage, the drive signal
supplied to that stage can be
monitored. Test points are used
to monitor stage currents by
reading the DC voltage drop
across resistors in the collector
circuits. Typical collector cur-
rent of stage Q2 is 25-40 mA; Q3
and Q4, 30-60 mA. Transistor
Q5 is tuned for maximum RF
output into a 50-ohm dummy
load.

Connect the negative ( —) lead
of your VOM or DVM TP3 and
the positive (+) lead to test
point TP1. Make sure the supply
voltage is set to 13.2-volts DC.
Set the slug in oscillator coil L1
all the way inside. Now back out
the slug with a plastic align-
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COIL WINDING DATA
FOR THE MIN! 900 TRANSMITTER

LEADTO [ la—TUNING
BOTTOM SLUG
TURN
L1-L5
CoII T_ No. of o( Turns __L SCRAPE

i , 1/8" INSULATION
| L2 L3 5| 3.5 ; 1/4_{— AND TIN
[t ] 25 | 4 \

Wind coils L1-L5 using #22 enameled wire on an 8-32 screw. Form leads as
shown in diagram. Scrape off enamel and tin wire ends as shown. Bottom of
last winding Is mounted 1/8-inch above PC board. Install coils on PC board
using 8-32 screw as holder. Once soldered in place, remove screw and
thread in 8-32 Cambion biue tuning slug.

| Lt2 05
i o m—
o Ll LSS / A

Wind coils L11-L13 using #22 bare, tinned wire on a 6-32 screw. Form leads
as shown in diagrams. Remove screw. Spread turns of L11 svenly to fit on
PC board mounting hoies and solder in ptace. Solder coils L12 And L13 in
ptace carefully observing height dimensions.

L6 L8 CLEARANCE
1/8°
{ Coil No. of Turns 316" 1/4° @
i ~ A
6 | 05 b N=|
| L7 1.5
s | e | = 7 T
Wind coils L6-L8 using #22 bare, tinned wireé on an 8-32 screw. Form leads
as shown in diagrams to aliow 1/8-inch clearance for L7 and 1.8. Remove
screw. Spread turns evenly 1o fit on PC board mounting holes and solder in
place.
L12-H=01"
- T L1 L13-H=02°
Coil No. of Turns H ]
| Lit 25 IN—A1 £ I

1/4°

h

SCRAPE
INSULATION
N AND TIN
{ Coil [ No.otTums ] CLOSE TO
L14 | 13 CoIL

Torodal coil L14 is wound on a 0.375-inch diameter ferrite core. Use fine
sandpaper to remove sharp edges from the toroid-hole ends to avoid scrap-
ing of wire insuiation when winding coil. Use #22 enameled wire (about 10-
inches iong). Pass the wire through the hole 13 times—each pass is a turn.
Space turns evenly on toriodal form. Scrape off enamel and tin wire ends as
shown. Install on PC board tight to surface.

ment tool, while watching the
meter. At some point the voltage
reading on the meter should
sharply jump up to a higher
reading, then tune for a peak
reading. Then back the slug of
L1 out of the coil so the reading
decreases about 5-10%. Next ad-
just the slugs of L2 and L3 for a
maximum reading. Repeat ad-
justments of L2 and L3 until no
further voltage increase is ob-
tained on the meter. Next re-
move the power and set trim-
mer capacitors as follows:

C19 35% mesh
C20 50% mesh

C12 35% mesh
C13 20% mesh
Cl14 20% mesh

See Fig. 3 for locations of the
above trimmer capacitors.

Connect a 50-ohm dummy
load suitable for 900 MHz
across the output of the RF
power amplifier (junction C36
and L13, and foil ground.). Use
50-ohm coaxial cable and make
the connection short. See Fig. 4
for proper cable-connection
method. Connect the cable to
the 50-ohm dummy load using
a suitable connector to match
your load (BNC or N-types, usu-
ally). Use proper adapters as re-
quired. Type RG188 or RG316

www americanradiohistorv com

coaxial cable is preferred. Cable
type RG174 is also satisfactory,
but tends to melt rather easily
when soldered. Some sort of in-
dicator on the load is necessary
to see the RF output, but it does
not need to be calibrated—a rel-
ative reading is satisfactory.

Restore power to the PC
board. Readjust L2 and L3 as
before. Now remove the negative
meter probe from TP3 and con-
nect it to TP5. The meter’s
positive probe is still connected
to TP1 (13.2- volts DC).

Start with a range setting on
the multimeter that will ade-
quately show readings in the 1-
volt DC range. Verify that the
trimmers are preset. Adjust L4,
L5, Cl12, and C13 for maximum
meter reading. Then, readjust
L2 and L3 to further increase
this reading as much as possi-
ble. Repeat this procedure until
no further improvement is
noted. Capacitor C14 is not
touched and is left as preset
during this step. The reading
obtained in this step may be
typically 1 to 1.5 volts.

Repeak L4, L5, C12 and C13.
Continue this process until no
further increase in the meter
reading can be obtained. The
settings for the trimmer capaci-
tors should not be too far from
the original preset positions. If
they are radically different,
check toseeif L4,L5,L6,and L7
are properly wound and that the
correct parts are installed in the
circuit board positions. Coil L4
has only 2.5 turns and may not
securely hold the slug in posi-
tion. Use a small drop of paraffin
wax as a temporary cement to
prevent the coil’s slugs from fall-
ing out or shifting during han-
dling and tune-up.

Adjust C14 for a dip (mini-
mum reading at TP5) from the
reading in the previous step.
This dip in the reading may be
around 30-50%. Do not worry
about the exact amount as long
as a significant dip is obtained.
It should be fairly near the pre-
set mesh, 10 to 30% or there-
abouts. If the dip occurs at over
35% mesh, this indicates some-
thing has been improperly
tuned or there is an error in as-
sembly. Capacitor C14 should
not be meshed more than 35%
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\ - :
\ \_ \ / \ / /
NON-METALLIC C19 Q10 R14 R18 C24 TOROID COIL
HARDWARE LINEARITY VIDEO L14
GOES HERE GAIN

Component side of the PC board shown with all the parts installed and ready for cable
connection to video and audio inputs and antenna. A few of the components are
identified to facilitate compatible recognition with Fig. 3.

AUDIO
SUBCARRIER

AUDIO VIDEO FREQUENCY POWER

FRONT PANEL for the Mini 900 shows the operator's controls. The FREQUENCY
control is a modification that was eliminated in the final prototype.

RF GROUND VIDEO DC AUDIO
OUTPUT INPUT INPUT INPUT

THE REAR PANEL is where all input and output connectors are located. A screw-
terminal grounding post should not be ignored when setting up the transmitter.
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as this indicates incorrect tun-
ing.
Carefully and slowly adjust
C19, while watching the RF out-
put power meter and the power-
supply current. A sharp rise in
power-supply current and an in-
dication on the RF power meter
will be noted at some point
around the preset position of
C19, typically 30 to 40% mesh-
ed. No other setting is accept-
able. The tuning elements are
fixed in the PC board and there-
fore have close tolerances. Next,
adjust C20 for maximum RF
output. Then, go back to L4 and
L5, and readjust them for max-
imum RF output, followed by re-
peaking C12, C13, and C14 to
further improve output. Reduce
the supply voltage to 10-volts
DC and verify there is still RF
power output as seen at the in-
dicator on the dummy load.
About 20% or more of the pre-
vious output should still be ob-
tained. If not, repeat previous
steps starting with L2 until you
achieve this.

You should be able to obtain
RF output below 8.5 volts from
the power supply before the RF
power drops out completely and
the RF power should vary
smoothly with supply voltage,
no sudden jumps or reversals at
higher voltages, if the tune-up
procedure was done correctly.
There is some interaction be-
tween tuning adjustments.
Also, the power-supply voltage
can affect the value of transistor
internal capacitances, resulting
in some slight variation of op-
timum tuning settings over a
voltage range. It is strongly rec-
ommended to perform initial
tune-up at 13.2-volts DC, and
make sure that all is function-
ing properly. If other supply volt-
ages are to be used (9 to 15-volts
DC) you should then re- tune
the Mini 900 at the alternate
supply voltage.

At 15 volts (maximum) power-
supply voltage, the Mini 900 will
have less tolerance to fault con-
ditions such as over-voltage and
high antenna VSWR (greater
than 2:1). Conversely, at 9-volts
DC (minimum) power-supply
voltage, there is no room left to
allow for lowered supply voltage
(weak or exhausted batteries,
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etc.). For this reason, 11 to 14-
volts DC is suggested as an oper-
ating supply voltage.

About 0.5-watts RF output or
more should be obtained with a
13.2-volts DC supply. At 10-volts
DC, typically 0.2 watt; at 15-
volts DC, typically 0.7-watt will
be obtained. This is peak enve-
lope power (PEP) and occurs on
video signal’s sync tips. Average
power varies with video modu-
lation and will be 20 to 60% of
this figure, depending on the
modulating signal. If, after all
tuning adjustments are op-
timized, power output seems a
little low, it is possible that the
inductances of L12 and/or L13
are too high.

Check L12 and L13 by bring-
ing a brass or copper screw near
the coils, first L12 and then L13.
The presence of the brass screw
reduces the coils inductance. If
the power output increases
slightly, reduce the size of the
corresponding inductor until
this test fails to produce an in-
crease. These inductors are
electrically and physically small
and there is a tendency for most
builders to make them too
large. Conversely, if no improve-
ment is detected, leave them
alone, and check C33, C34,
C35, and C36 to see if they are
correctly mounted and are not
cracked or broken. Make sure
that R14 and R18 are set for
maximum voltage (at least 11.5
volts) at TP2.

The final adjustments

The last step is the checkout
of the video modulator. You will
need a suitable receiver or
monitor capable of tuning to
902-928 MHz or to whatever
crystal you have installed. Con-
nect the transmitter to an an-
tenna such that its radiating
element is at least 5 feet from
the PC board and at least 10 feet
from the receiver. No antenna
should be needed on the re-
ceiver. Connect a source of video
(1-volt, peak-to-peak, 75-ohm,
negative sync) to the video input
of the transmitter (across the
junction of R16- R17 and
ground). Connect audio signal
to audio input point (across
R29). A VCR with a tape playing
is an excellent video/audio

R

source.

Set R18 and R29 to mid-range
settings. Apply power to the
Mini 900 and adjust R14 so the
RF power output drops to half
its original level. Turn on the re-
ceiver and activate the VCR or
other source of video and audio.
Watching the picture, adjust
R14 and RI18 for a good stable
picture, without rolling, or
white or black level clipping. Ad-
just R29 for best sound. Set the
receiver’s volume at normal Jevel
during this adjustment. Read-
just R14, R18 and R29 as
needed.

Do not attempt any RF adjust-
ments using the received pic-
ture. If a satisfactory picture
cannot be obtained, make sure
you are not overloading your re-
ceiver with excess RF signal or
that you are not causing the RF
signal to interfere with your
source of video. Some video
equipment may not work prop-
erly in strong RF fields so do not
immediately assume the trans-
mitter is to blame.

The video modulator in the
Mini 900 is DC coupled. A drop
in supply voltage due to battery
depletion may cause sync clip-
ping to occur. If this operating
condition is expected, set the
alignment adjustments at
lowest expected supply voltage.
An increase in supply voltage
usually has no effect in this re-
gard. The circuit design as-
sumes a reasonably constant
supply voltage, —1 to +2 volt
variation at 12 to 14-volt levels.
At 10 volts, no more than 0.75
volt drop would be advisable
without readjustment of R14
and R18.

After alignment procedure is
completed, it is a good idea to
glue the tuning slugs in L1
through L5 in place, and to coat
the toroidal coil L14. Use Duco
cement or any clear lacquer for
this purpose. Avoid pigmented
paints as certain pigments can
introduce losses into the coils.
After the cement dries, a slight
readjustment of the 4.5 MHz
subcarrier frequency (C24)
might be required.

Using the Mini 900

The Mini 900 ATV transmit-
ter can be used in a variety of
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applications for video transmis-
sion and should be suitably
mounted. Current amateur
band plans for 902-928 MHz
suggest the use of two channels
(picture carrier frequencies) for
ATV use at 910.25 and at 922.25
MHz. This is not a legal require-
ment but a recommendation to
follow that avoids possible inter-
ference with other amateur sta-
tions. Check the ARRL repeater
directory or with local amateurs
active in ATV to determine what
picture carrier frequencies to
use.

Also remember to maintain
good RF practice and to shield
all cables (video, audio and DC)
to the board. Shielded audio ca-
ble can be used for short runs
for video and audio, but for the
antenna lead use a short length
of RG188, RG316 or RG174 ca-
ble. These cables are very lossy
so do not be surprised to experi-
ence a 20% power loss in a 2 or
3-foot cable.

Make sure to mount the
transmitter in a shielded en-
closure. If the overall weight is a
consideration, a thin plastic en-
closure wrapped with sheet cop-
per foil might be used. Copper
foil with a thickness of 0.001 or
0.0015-inch is usually available
at hobby and craft stores. Sol-
der all seams in the copper
where possible. Keep the radiat-
ing antenna as far as you can
from other devices that may be
RF sensitive. This can be a chal-
lenge in R/C models. Use the
best antennas possible. The
Mini 900 may be limited to a
low-gain antenna such as a sim-
ple quarter-wave whip. The 900-
MHz receiver might require a
higher gain antenna. Resist the
temptation to use those cute lit-
tle stub and rubber duckies
when significant range is re-
quired. The larger types of an-
tennas perform better, all
things being equal.

The authors used a pair of
corner reflectors for the range
test and obtained a clean pic-
ture at over 5 miles, and a fair
picture 12 miles away at favor-
able locations. Range is more a
function of terrain than any-
thing else. A corner reflector an-

~tenna consists of a half-wave

Continued on page 73
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MODEMS ENABLE COMPUTER
owners to communicate with
other computer owners, and ac-
cess fax machines and network
services all over the world. You
can download more informa-
tion about almost any subject
than is found in your local li-
brary in less time than it takes
to get there! You can send or-
ders for merchandise, requests
for information, or send your
opinion to a radio station right
from your keyboard.

With all this convenience
comes a problem: You can be in-
terrupted during the middle of
all this high-speed, com-
pressed-data, multiple hand-
shake communications by the
simple act of your two-year-old
child picking up a phone in an-
other part of the house and say-
ing "“Hi Granny'' into the
mouthpiece! Even five minutes
lost can be aggravating.

One obvious solution is to
have two phone lines—and the
accompanying two bills from
the phone company. A better so-
lution would be an automatic
way to ensure that the person,
modem, or machine using the
phone line has exclusive use of
the line. Such an arrangement
is possible without the re-
sources of NASA and the nation-
al budget. In fact, the exclusive
use of the phone line can be ar-
ranged at your house or busi-
ness just by adding a single
semiconductor in series with
each phone that might interfere
with modem operation.

Phone basics first

Although the “how" of operat-
ing a phone across the phone
network is so simple as to be
second nature to everyone (re-

JAMES MELTON

A specialized two-lead

semiconductor is a

complete project that

will protect your modem
communications from interruptions.

PHONE-LINE

PRIVAC'

member that two-year-old
child), the behind-the-scenes
operation is more complicated.
Consider the operation of a
phone line that runs from the
telephone company’s CO (cen-
tral office) to your home.

Start with the phone on-hook
(hung-up is the common e€x-
pression) waiting for a call to be
made. When all the phones on
the same line are on hook, the
phone line from the CO is an
open loop. There will be a volt-
age of between 30 and 50 volts
DC standing on the line, and no
current will be flowing.

When a phone goes off-hook.
a switch inside the telephone
connects the phone instrument
to the phone line, and presents
a terminating load of approxi-
mately 600 ohms. This 600-
ohm load causes a DC current to
flow in the loop between your
home and the CO. This DC cur-
rent signals the CO that you
wish to make a call. The amount
of current flowing depends on
the distance the phone is from
the CO, since the current has to
travel many miles through the
phone lines to your house. The
farther away your home is from
the CO, the lower the loop cur-
rent. and consequently, the
lower the voltage seen at your
home telephone. Typically, the
off-hook voltage might vary be-
tween 12 and 18 volts.

Equipment at the CO places
an audio dial tone signal on the
line going to your house to let
you know that connection tothe
CO has been made and you can
now proceed with dialing. The
CO listens for the DTMF (dig-
ital-tone, multiple-frequency)
signals from the phone’s key
pad. and the call is routed at the
CO to a destination. The equip-
ment at the CO then waits for
you to break the connection by
hanging up. which it deter-
mines when the loop current no
longer exists.

For incoming calls, the CO
places an AC ringing voltage
from 90 to 130 volts AC onto the
DC voltage standing on your
open-loop line. A capacitor in
the telephone provides a closed
lcop for the ring signal when the
phone is on hook. The capacitor
passes the AC through to the
ringing circuitry, and your
phone rings. When you pick up
the phone, you complete the DC
loop as mentioned previously,
and the CO knows you have
picked up the phone. The CO
discontinues the ringing sig-
nal, interconnects the ori-
ginator's phone to yours, then
monitors the loop current, wait-
ing for you to hang up.

One-component project
To isolate the modem from the
phones and achieve uninter-

MON S21U0103\T ‘9661 ABIN

[o2]
[Te]


www.americanradiohistory.com

Electronics Now, May 1996

~
o
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FIG. 1—INSTALLATION SCHEMATIC DIAGRAM for installing the HS20 bilateral silicon
trigger switches in your home-phone network. The HS20's can be installed within the
communicating device or inside a RJ-11-type terminal block.

e i £

v .

FIG. 2—INSIDE VIEW of a RJ-11 type terminal with the HS20 bilateral silicon trigger
switch installed. Communications emanating from a phone or modem plugged into
this block will not interfere with other similarly connected devices.

rupted communications re-
quires the installation of HS20
bilateral silicon trigger switches
manufactured by Teccor Elec-
tronics. Normally, the HS20 is
used in commercial light dim-
mers as part of the triggering
circuit for a triac. It prevents
current from flowing until the
voltage has built up to a defi-
nite, repeatable value, then fires

(or begins conducting) at a
point in the AC waveform that
allows for positive triggering of
the triac. However, those perfor-
mance characteristics are ideal
for this application. All you have
to do is install one semiconduc-
tor in each of the phones that
you want to safeguard from
jamming your modem’s com-
munications.
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Basic plus one part

Here is how your home
phones will operate after the in-
stallation of the HS20 bilateral
silicon trigger switches: With
the modem and the phone line
on-hook, 30 to 50-volts DC is
standing on the line, and is
present at the modular plug for
each phone. If your modem goes
off-hook, it closes the loop, and
the HS20 sees the 30 to 50 volts
across it.

Because the HS 20 is man-
ufactured to trigger at 20 volts,
it triggers, and becomes a very
low resistance (about a 2-volt
drop) part of the loop circuit.
Should the other phone(s) in
the circuit now try to access the
line, nothing will happen. The
voltage on the circuit, with the
modem accessing the line, has
dropped to somewhere between
6 and 18 volts. This voltage is
not enough to fire the trigger
switch at the phone’s site, and
the HS20 remains in a high-im-
pedance (resistance) state. You
do not have loop current flowing
in the line to your voice phone,
and you have not interrupted
the modem’s reception or trans-
mission.

The HS20 works equally well
the other way: If you are on the
voice phone first, no other
phone equipped with a trigger
in the loop can interfere. The
other phone will be silent, and
cannot hear your phone con-
versation. Also, you cannot use
your modem.

Installation

You can determine from the
schematic drawing in Fig. 1 that
the HS20 can be placed any-
where in each telephone’s line
SO as to effect only that device.
The RJ-11 block (Fig. 2) is the
best place to install the HS20 in
series with one wire of the inner
pair of the modular jack. Unless
you have more than one phone
line, the inner pair of the modu-
lar cord will always be the pair
from the CO. In some cases. it
might be easier to open the
phoness plastic case and locate
the inner pair of wires, and sol-
der the HS20 into one of the
lines.

[t does not make any dif-
ference which of the two wires of
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the line is used, and you do not
have to stay on the same wire
from one device to the next. The
HS20 is also not polarity sen-
sitive, so either lead of the semi-
conductor can be connected to
either line in the loop. Again,
you need to put one HS20 in the
line for each device you want to
protect including the modem.
Any phone connected to the line
without the HS20 in its line will
be able to butt-in on your con-
versation, or on your data or fax
transfer.

One HS20 bilateral silicon
trigger switch is required for
each phone and modem you in-
tend to protect; the minimum
quantity is two semiconductors
for a home with one modem and
one phone. If you are having
trouble obtaining the HS20 bi-
lateral silicon trigger switches
from electronic parts suppliers,
you can purchase them from
SolarWorks, 2747 Wentworth
Drive, Grand Prairie, TX 75052
for 84 each, plus $0.50 postage
and handling per order. Q
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TROUBLESHOOTING

ATY TRANSMITTER

continued from page 38

continued from page 68

each minute. As we listened to
the machinery and watched the
pulses, we heard a cooling fan
switching just as each new
spike occurred. Then we real-
ized that the problem was the
spike. It was fooling the PLC,
and making it think that the
temperature had dropped below
threshold during one of the
spikes, when the temperature
dropped near 400 degrees.

THE TEKMETER saved the day!

Now it’s so obvious

A visual inspection of the
thermocouple cables revealed
that a portion of its shield had
been worn away because of the
vibration of a nearby cooling
fan. Figure 6 shows some typ-
ical thermocouple hardware for
those who are not already famil-
iar with them. Replacing the ca-
ble got the annealing cycle back
to normal, and the springs were
springy again! We and our por-
table scope found and elimi-
nated a costly factory problem.

The preceding examples illus-
trate just a few of the ways that a
portable scope can be used to
find and cure factory process
problems. In addition to these
simple cases, we can use the
DVM and oscilloscope functions
to find power-quality problems
caused by dirty AC, bad power
factors, and unbalanced phase
power. We can also evaluate
SCR- and triac-based motor
controls for voltage, phase, and
frequency conditions, factors
governing efficiency. Finally, we
can detect and cure sensor sig-
nal degradation with the
simplicity of using a pocket
DMM.

wWwWWwW americanradiohistorv com

dipole mounted near a reflect-
ing surface consisting of two
plane conducting surfaces at an
angle, usually 60 to 90 degrees.
The dipole is parallel to the line
of intersection of these surfaces
and 0.25 to 0.4 wavelengths
away from the intersection. Typ-
ical gain of these antennas is 8
to 12 dB over a dipole.

A fair quality picture with
minor snow requires better
than 20 dB signal-to-noise ratio
of the received signal. A 20 dB
signal- to-noise ratio voice sig-
nal means very comfortable
copy (assuming AM modula-
tion). A fair picture means it has
some snow, certainly useful for
facial identification.

In the author's tests, the Mini
900 was mounted on the back of
a corner reflector with 11-inch
square sides at a 90-degree an-
gle. The antenna was 30 feet
above ground on a hilltop at the
author’s home, 12 air miles east
of Glens Falls, NY. The receiver
setup used a similar but slightly
smaller antenna with a low-
noise downconverter mounted
on the back of the antenna. The
matching downconverter for
the Mini 900 ATV transmitter
project and corner reflector an-
tenna construction will be cov-
ered in future issues.

The downconverter was feed-
ing a 12-volt DC TV receiver, the
receiving setup located on the
front seat of the author’s vehi-
cle. At best sites, the transmit-
ter location was visible with
high-power binoculars, so line-
of-sight conditions were had,
but a good picture was still ob-
tained with some obstructions.
However, in hilly terrain with
heavy foliage, range was as
short as half a mile when hills
blocked the signal. R/C air-
planes typically have line-of-
sight conditions in most cases.
Typical range with 3-inch whip
antennas at the transmitter
and receiver would be about one
mile or so line-of-sight, less for
obstructed paths. Use the best
antennas possible for the situa-
tion you face. Q
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METROLOGY LAB

continued from page 40

tempting this project with com-
monly available resistors, the
results have been excellent.

Selecting resistors

You must select resistors for
the divider out of a batch of
ordinary 1% metal-films de-
vices. Even though 1% is more
than two orders of magnitude
worse than what we need, any
given bag of 200 resistors is al-
most certain to contain at least
one suitable set, and usually
more than one.

The process of selecting elev-
en resistors that are matched to
better than 40 PPM is not diffi-
cult, merely tedious. To make
the job as easy as possible, you

can build a comparison bridge
with “quick insertion” clips,
just like commercial bridges
use.

A simple comparison bridge
circuit is shown in Fig. 3. Build
it on some scrap perforated con-
struction board, and be sure to
use a multi-turn trimmer po-
tentiometer, or the bridge will
be impossible to zero. The re-
sistor clips are made from .015-
inch brass, cut with scissors
and bent with needle nosed
pliers. Drill the brass strips, de-
burr them, then clean them
with steel wool before bending.

Bridge power is supplied from
three 9-volt batteries in series.
The best detector is the null de-
tector described last month.
However a DVM that can resolve
0.1 millivolt is also acceptable.
With a resistor installed on the

+27V DC

FIG. 3—BUILD THIS COMPARISON
BRIDGE to match resistors for the KVD.

clips, you should be able to zero
the bridge by adjusting the
trimmer potentiometer. Note
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FIG. 2—THE COMPLETE KELVIN-VARLEY DIVIDER. The setting shown equals 0.45187.
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that it takes 10—20 seconds to
get a stable reading to the preci-
sion you need.

The first order of business is
to get an idea of the average val-
ue of your resistors, and sort
them into roughly matched
groups. Since all of the resistors
have values within 1%, the
bridge will be nearly balanced at
all times. You will not have to re-
zero it; instead, just read the de-
viation on the null detector (or
DVM). The bridge has a very nar-
row range of adjustment. You
might have to pad one of the
upper legs slightly if it won't
zero.

An excellent way to keep track
of the resistors is to use a piece
of perforated construction
board as a sorting board. Put a
piece of masking tape on the
long edge and label the holes.
Start with zero in the center,
then 10 millivolts per hole, go-
ing outwards from zero each
way. Minus should be on the
left. You will soon see where
most of the resistors fall, and
can re-zero the bridge to put
this value in the center. I find
that a four by six inch board is
enough. If the average value is
near the center, resistors off the
edge are unlikely to match, and
can be put aside.

Measure each resistor, put it
into the appropriate hole in the
sorting board. As you test more
and more resistors, the sorting
board becomes a visual histo-
gram of the resistor values!

With luck, there should be
several columns with high
numbers of resistors. Separate
these columns, combining
them with the columns on ei-
ther side. Measure these re-
sistors again, increasing the
sensitivity of the detector, and
sorting them every 1/2 millivolt.

1.67°

0.2

el

|

nlz?;.ls- T

062"

e
5
q
O

1.

L

-l—g_—....._._

0.50°

b

FIG. 4—BEND A 0.015-inch BRASS
STRIP as show to form a clip for insert-
ing resistors into the comparison
bridge.

From adjacent columns, it
should be possible to find 11 re-
sistors that are all within 1/2
millivolt of each other, and
hopefully, a few spares. No
doubt there will be a few people
who don’t “win” on the first bag
of resistors. If this is your fate,
either order another bag, or live
with a bit lower accuracy.

Once you have resistors for
the first decade selected, re-

TABLE 1—MATCHING REQUIREMENTS

measure them a few times until
you have confidence that all the
parts are within a 1/2 -millivolt
window. Congratulations, the
hardest part is over!

Select the resistor sets for
each subsequent decade in the
same manner. You will have to
change the reference resistor in
the bridge for each value. The
required match for each suc-
ceeding decade becomes less
critical. The last three decades
don’t require matching, but I
like to check them on a DVM
just to be sure they are close.
See Table 1 for values and
matching requirements.

Assembly

The connector headers are ep-
oxied to the top panel of the en-
closure. I used a piece of
phenolic sheet, but a piece of
circuit board material would
work equally as well. ‘Remove
the copper by etching or peeling
it off.

Figure 5, a 1:1 copy of the pan-
el layout, makes a handy drill
template. Just tape a copy of it
in position on the panel, then
use a center punch to mark the
holes. Drill on the punch
marks. Clean everything care-
fully, then epoxy the connector
headers in place. Try to keep the
epoxy off the pins. Small rubber
grommets in the wire exit holes
will protect the wires and give
the unit a more finished ap-
pearance.

Solder the decade resistors to
the underside of each header as
shown in the photo. Since ex-
cessive heat can change the re-
sistor values, be sure to leave
the leads long and heat-sink
each lead while soldering. A pair
of long nose pliers can be used
as a heat sink.

The padding networks are at-

~ KVD Resistor Resistor Bridge Offset |  Padding Network Padded |
Decade Value Match with 27V Applied | {Typical) Value
1 10K +0.0037% £0.25 mV = :
2 2 05KG +0.037& #25mV | 820K (80BK+50K pot) 20K
T 4120 +0.37% £25 mV | 844.6K (825K+50K pot) | 41K
B 10002 1% : 4.68K (4.22K+1K pot) 8240
5 24.90 1% i 1.01K (4990+1K pot) 20002
6 24.90 +1% : 62.250 (100£2 pot) 49.80
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FIG. 5—THE KVD FRONT PANEL makes a handy drilling guide. It is shown full-size

here.

tached across the full decades,
and can be held in place with a
drop of hot glue or epoxy. Each
decade connects to its plugviaa
6” twisted wire pair. Since the
plugs are reversible, use two dif-
ferent colors of wire to avoid
confusion.. The plug for the last
decade uses only one wire, so
you may want to saw off the un-

needed portion. Also, cut off the
unused header pin from the
same decade.

If you build a KVD using rota-
ry switches, you will have to
work out the connections for
the particular switches you use.
Generally, the resistors will be
mounted in series around one
of the decks, and the other deck

www americanradiohistorv com

will be wired in parallel, but off-
set by two positions.

Adjustment

The final step is to adjust the
padding networks. This step
has the potential to be con-
fusing, so study the figures and
instructions carefully. What you
will do is attach clip-leads to
turn each decade into a Wheat-
stone bridge, with the previous
decade included as one of the
bridge’s arms. It is then a simple
matter to adjust the previous
decade and null the bridge.

This technique isolates each
decade, and is the only way to
accurately adjust the KVD. Do
not attempt to adjust the de-
.cades with an ohmmeter, be-
cause it is not accurate enough,
and the multiple current paths
will give incorrect readings.
Note that the voltages used are
common battery voltages, if you
don’t have a suitable power sup-
ply handy.

1. Start with the output decade
{No. 6). Attach power supply, the
null detector, and a shorting
lead to decade No. 5, as shown
in Fig. 6. Because the resis-
tances are low, do not apply
more than 3 volts DC. Adjust
the trimmer network on decade
No. 6 for null.

2. Shut off the power and care-
fully move all of the clip-leads to
the next decade (No. 4). Apply 3
volts DC and adjust the trimmer
network on decade No. 5 for a
null reading.

3. Move to decade No. 3 and ad-
just the trimmer network on de-
cade No. 4, using about 9 volts
DC.

4. Move to decade No. 2 and ad-
just decade No. 3, using about
18 volts DC.

5. Finally, move to decade No. 1
and adjust decade No. 2. Use 27
volts DC and make this adjust-
ment as carefully as possible.
6. Recheck all the decades until
you are confident that they are
stable and correctly adjusted.
7. Finish up by installing the
KVD in its enclosure

Making precision measure-
ments

The simplest application of
the KVD is to measure voltages
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FIG. 6—HOOK UP CLIP LEADS AS SHOWN to adjust the padding networks.

A CLOSE-UP view of the KVD wiring.
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from zero up to the value of your
voltage standard. The setup is
shown in Fig. 7. Adjust the KVD
settings until the null meter
reads zero, then multiply the
KVD reading times the exact
value of the voltage standard.

Warning: Because the divider
connections are exposed, do not
use this divider with high volt-
ages (above 40 volts), as there
would be a risk of shock.

Using the voltage standard
from the first installment of the
series, this setup will easily
check or calibrate the references
used in 14-bit digital systems.

Remember: The KVD is only
accurate if no current is flowing
in the output leg. Thus, it is al-
ways used for null measure-
ments, never as a source of
current. For example, you can-
not accurately measure the out-
put of the KVD with a voltmeter,
because the resistance of the
meter would form a divider with
the KVD, lowering the voltage
slightly.

To measure voltages higher
than the voltage standard, you
can divide them down with the
KVD, then null to the voltage
standard. See Fig. 8.

& _l-é
THE COMPARISON BRIDGE can be built
on perforated construction board.

This method does load the
source. To avoid that, another
stable voltage source can be
used. The source drives the
KVD, and is adjusted to null
with the voltage standard. The
unknown voltage is then mea-
sured as in Fig. 7, but with the
higher temporary standard.

The KVD can also be used as
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10.00000 VDG +
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KELVIN-VARLEY
DIVIDER

FIG. 7—THE SIMPLEST KVD MEASUREMENT SETUP.
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FIG. 8—THE KVD CAN BE USED TO MEASURE VOLTAGES above 10 voits with this

setup.
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FIG. 9—USING THE KVD AS A BRIDGE.
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FIG. 10—THE KVD CAN BE USED AS A VOLTAGE SOURCE with this setup.
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FIG. 11—TYPICAL CALIBRATION SETUP
for the KVD.

one half of a Wheatstone bridge.
If you have one or more precisely
known resistors, you can accu-
rately compare many different
values to them. See Fig. 9.

Finally, the voltage standard
and KVD can make a superb low
current voltage source. The
KVD is accurate only if no cur-
rent is flowing in the output tap.
so it must be buffered. See Fig.
10. This is a particularly useful
arrangement for checking ana-
log-to-digital converters.

We hope you enjoy building
the equipment presented, and
increasing your knowledge of
traditional metrology tech-
niques and making measure-
ments that are accurate! 0
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CABLE TV DESCRAMBLER KITS

Universal-New Product Tri-Mode Descrambler SB-3 Descrambler
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' TCChnO]OglCS Call 513-752-0279 : rO lt
P.O. Box 421, Batavia, OH 45103 Educational Kits for the Serious Hobbyist

Telephone Call Restrictor

Caller 1D f RS-232
Connects between a teiephone

50 MHz Frequency Counter
Connects to telephone wall jack. Disables Reads frequency from 1Hz to 50MHz and

Connects between a TW523 and

an RS-232 serial port. Use your wall jack and an RS-232 serial all phones on the line if attempting to displays it on a 16x1 character LCD
computer to receive and transmit all port. Decodes the caller ID data either: dial a number that has been stored display. Auto-range feature provides
X-10 commands. Create your own sent over the phone line and in memory "Block Mode”® or, dial a number fioating decimal point and automatically
program to control your home sends it to your computer in a that has not been stored in memory *Allow affixes the correct suffix (Hz2, KHz, or MH2) =
automation system, turning on/off pre-formatted ASCIl character Mode*. Use touch-tone phone to enter Microcontroller based, very few additional Iy
any device plugged Into an string. Create your own program telephone numbers into memory, and components. $46.50 <
electrical outlet with responce to to log the name, number, date, choose mode. Program from any phone ey
time/dats, or another X-10 time of all incoming calls. $3450 on the line using your password. $35.00 %
transmisslon. $38.50 >
DTMF Decoder/Logger g
5 i Keep track of all numbers dialed or Q
<} e =
Telephone Scrambler IR Remote Control Receiver o e oo il ioam e po g
Scrambles your voice before Learns and records the data patterns used with a home component line. Connects to your telephone 3.
sending it over the telephone emitted by standard infrared remote stereo system, to filter out the wall jack. Decodes all 16 touch- 9]
line, and descrambles it on the controls used by TVs, VCRs, Stereos, etc. main vocal sound track from tones and displays them on an LCD N
other end. Connects between Lets you control all your electronic pro1ec!s standard stereo recordings (CD, display. Holds the last 240 dlgl(t:s n pd
your telephone and wall jack. No with your TV remote. Seven individual /O tape, record or FM), Iemﬂng the a nonvolitle memory roll %]
modifications are required to pins can be assigned to any button on your background music to sing along through and view all !elephone 3
your telephone. Full duplex remote, and can be configured for either with. Produce your own karaoke numbers dialed, credit card
operation. $43.00 ‘(oggle'or momentary* action. $32.00 tapes. $38.00 numbers entered etc. $54.50
\_ s = 70
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Electronics Now, May 1996
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o

In recent independent tests Cool-Amp
IS proven hetter than electroplating.

(For 50 years we've said Cool-Amp is “equal to” electroplating in performance. It is better)

Cool-Amp Conducto-Lube

.
Elapsed Time
From the report:

“..compare the conducting properties of Cool-Amp silver plat-
ing gompound with factory silver elctro-plated bus and bare cop-
per bus.

“The test results indicated that the contact resistance of the
Caol-Amp plated bus connection was slightly lower than that of
the electro-plated bus connection and much lower than that of the
bare copper bus connection. The final temperature at temperature
equilibrium of the bus connection employing Cool-Amp was slight-
ly lower than that of the electro-plated bus connection and the bare
copper bus connection...”

aaaaaaaa

micro-OHMS

-------

Current in Amperes

From the report:

“..compare the conducting properties of Conducto-Lube Jubricant
with factory lubrication and non-lubricated connections on an air
switch. Identical test setups and procedures were used for each test
so that comparative data could be collected and the relative perfor-
mance of each type of connection could be quantified.

“The test results indicated that the contact resistance of the switch
employing Conducto-Lube was generally lower than that of the facto-
ry lubricated switch and the switch that used no lubricant.”

Cool-Amp

How it works:

« Applies on the job. Application is
simple. Yet Cool-Amp adheres
permanently. As tests show, it is
better than electroplating.

* Minimizes overheating and
power loss by silver plating high

amperage connections.

* Saves time, reduces mainte-

nance. Cool-Amp is 5o simple to I
ly on the job. It assures maxi- i

apply Lo silver plating powder

mum conductivity for copper, nlatas apgroximately

brass, or bronze contacts and pre- 6,000 square Inches.

vents losses due to oxidation.

Conducto-Lube

How it works:
»This is the conductive lubricant;
highly conductive because it con-
tains pure silver.
« Originally developed to lubricate
switches, to the point tension can be
adjusted to factory specs allowing
full rated capacity of the switch to be
S maintained at all times.
bl © Uses have continued to
bl Al  ¢xpland-from Switches and break-
Conducls-Lobe and ers-to any application where a con-
establishing a circait. ductive lubricant is needed.

Phplu Ehm'fls Iﬂw. : *Various tests were performed on both products in the
woltage (115 VAC) continuity 5|mr:‘n, |;:;, faciltties in m;{mi&mg&nmm
r antainer, anuary-March, 1994, Evaluation of plating
Sirpogh centain Conl-Amp was perlored by Suraee Science Laboratores
of Mountain View, Califomia.

COOL-AMP  _GiZnlte

Cool-Amp Gonducto-Lube Company
15834 Upper Boones Ferry Road
Lake Oswego, Oregon 97035

Order factory direct:

503/624-6426, Fax 503/624-6436

CIRCLE 228 ON FREE INFORMATION CARD
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? Tutorial ¥deo rrnunlssnmﬂlnq ......

#}"

. DIAGNOSTIO DIAGNOSII(S

Call about our Tutorial PR (LSS

and TroubleShooting
Series on video cassettes!
A wealth of technical
belp at your fingertips. o B4

» -
‘ ¢C assemalv e conmiguration > g
. SE—

yngerstanding memery

"

L.._l" . lJ 'L

UNIVERSAL DIAGNOSTIC 'SOFTWA

Fully 0/S independent

’
=%
RE

Call for upgrade pricing &

Low-Level Formats IDE Drives!

ZUNIVERSAL
AGNOSTICS
SODIKIT=.

Compatidle with any PC & Operaling System!

Ay 95
Windows =

I

Gall Mow for Information on Special Pricing:

1:600°660:6008
O FaK (B18) 907-0397  w=n £ 3 F] oo

1100 East Broadway, Suite 301, Glendale, California
Phone 818/547-0125 ¢ Fax 818/547-0397

Web Page: http://www.micro2000.com

International Orders please call:

Micro 2000 Australia.............. 61-42-574-144
Micro 2000 UK..........cccunneeeeee. 44-462-483-483
Micre 2000 Amsterdam .......... 31-206-384-433

diagnostic software...

ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy

the expanding need for accurate system diagnosis in the rapidly growing
deskiop computer market. Patterned after super-mini and mainframe diagnos-
tic routines, MICRO-SCOPE runs independently of any standard operating
system, and is therefore at home on any machine in the Intel world. Speed,
ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise
from this system independence. Jerry Pournelle awarded MICRO-SCOPE &
POST-PROBE the User’s Choice Award in the May 1994 issue of Byte Magazine,
saying; “You name it, this tests it. If you maintain PCs you'll love it.”

¢ LOW-LEVEL FORMAT—Performs Low-level format on alt drive types
including IDE drives. This function cannot hurt IDE drives. ¢ TRUE HARD-
WARE DIAGNOSTICS—Accurate testing of CPU, IRQ’s, DMA's, memory, hard
drives, floppy drives, video cards, etc. ® IRQ CHECK—Talks directly to hard-
ware and.shows 1/0 address and IRQ of devices that respond. € O/S INDE-
PENDENT—Does not rely on 0/S for diagnostics. Talks to PC on hardware
level. All tests are full function regardless of 0/S (i.e. Windows, Novell, UNIX,
05/2). ® IRQ DISPLAY—Show bits enabled in IRQ chip for finding cards that
are software driven (Network, Tape Backup, etc.). ¢ MEMORY EXAMINE—
Displays any physical bit of memory under | Meg. Very useful for determining
memory conflicts and available memory space. ¢ AND MUCH MORE...
We don’t have enough space here for everything this software can do!

complete new features list!

Use this Puwer-ﬂ seli-Test card to debug
any “dead” PC that won't boot...

his is the only card that will function in every system on the market. The

documentation is extensive, and not only covers the expected POST
Codes for different BIOS versions, but also includes a detailed reference to the
bus signals monitored by the card.” —Scott Mueller from his globally
recognized book, ‘Upgrading & Repairing PCs, Second Edition’

@ Includes pads for voltmeter to attach for actual voltage testing under load.
@ 4 LEDs monitor +5vdc -5vdc +12vdc -12vdc. ® Monitors Hi & Lo clock and
0SC cycles to distinguish between clock chip or crystal failure. ¢ Monitors /O
Write and 1/O Read to distinguish between write and read errors. ® Accurately
monitors progress of POST for computers without POST codes. ® Reads POST
codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA.
4 Compatible with Micro Channel computers. ¢ Dip switch allows easy selec-
tion of /O ports to read. ® Includes tri-state LOGIC PROBE to determine
actual chip failures. ® Manual includes chip layouts and detailed POST proce-
dures for all major BIOS’s. ® AND MUCH MORE. ..call for more details.

=
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BRIGAR ELECTRONICS

7-9 ALICE ST.

BINGHAMTON, NY 13904

M @tT]
m\ ""”;"”S

$30.00 MIN ORDER
SEND FOR FREE CATALOGUE

PHONE (607) 723-3111
FAX

(607 723-5202

E-MAIL BRIGAR2@aol.com

SERVING: *INDUSTRY *SCHOOLS *HOBBYISTS »EXPERIMENTERS *CONSUMERS
OPEN: MONDAY THRU FRIDAY 7:30 AM TO 4:30 PM, SATURDAY 7:30 AM TO NOON

CREDIT CARD DISCOUNT
$ 0.00 - $99.99 .... NET
$100.00 - 249.99 Less 10%
$250.00 - 499.99 Less 15%
$500.00 - 999.99 Less 20%

Electronics Now, May 1996

(=]
N

Answering Machine Code-a-phone #1750
FEATURES: *One touch play back °Ring
delay(1,2,3,4) *Auto out going message
check ‘Variable out going message *Built
in cassette *No call disconnect*Voice-
activated recording ‘Led message dispiay
*Fast forward,rewind,pause & rr
(Removed from service good cond.)
Original COST $179.00

COMMERCIAL Quality

SALE PRICE $7.95

ULTRASONIC LIGHT SWITCH

Motion Sensing Automatic SWITCH
Replaces existing wall switch - operates
from 120vac power. 750W max. load.
Great form home alarm systems or
controlling lights & small appliances.
Adjustable time & sensitivity, on-off
switch - led trip indicator - Color: White
Size: 5"w x 5"h x 1-3/8"d -

Energy Savings 30 to 60% g

PRICE $12.95 EA. i

5 FOR $60.00

HI VOLUME FAN - 115 VAC
NIDEC-TORIN TA600S
250/.20 AMP 3200 RPM
IMPEDANCE PROTECTED.

50/60 HZ - MODEL # A32060-10
SIZE: 6.25"DIA. X 1 1/2"THICK
BRAND NEW FACTORY
BOXED.

PRICE... $14.95 EA.
5 for $60.00

3M STATIC CONTROL
FLOOR & TABLE MATS
8200 series - 2 ft. X 5 ft mas®
3 LAYER CONSTRUCTION Sujrer=f™
COLOR BROWN

SPECIAL ... $25.00

ROHM # SLR47TVR3F

Repien 1o INROHM
5MM DIFFUSED LED
100 PCS. @ 10¢ EA. T

500 PCS. @ 7¢ EA
1000 PCS.@ 5¢ EA.

STEPPING MOTOR - AIRPAX
100 STEPS/REV.® 3.6 Step angle
*bi polar wound-

bi-directional®2 PH

"Torque 75 oz/in 3

®SIZE: 1.5"SQ X 1 3/8"+
=3.2VDC "6.8AMP $2.25

(Fa]comeuTsn
PRODULTS

POWER PROCULTS DIVISION

# HE381

Power Products

Linear power supply module
Input: 115VAC 50/60 271 ma
OUTPUT: 5VDC 5000 ma
PRICE .. $20.00

CMOS EPROM #NMC27C256Q-200

28 PIN DIP 256K (32 X 8)

SPEED 200 NS

LIST PRICE $5.00
Rabional

BRIGAR z .

PRICE.. $1.75

CURTIS INDUSTRIES #F1200AA20
10 AMP 250VAC - 20AMP 115VAC
50/60HZ-size: 2"'w x 2 %"I x 1 %"h
.250" QUICK Connect terminals D.

Brand new

factory Boxed

BRIGAR SALE

PRICE $3.50

TELEDYNE SOLID STATE RELAY
PART # 615-8500
CONTROL VOLTS: 3-32VDC “pg TELEDYNE
RATED: 10AMP @ 250VAC
50/60HZ -
OPTO ISOLATED - SPST
Connection: screw or
quick Connects
PRICE... 1 -99 PCS. 100 PCS - UP
$ 1095 $ 9.95

MEMOREX AUDIO PATCH CABLE

6 FT. RCA MALE TO RCA MALE
BLACK CABLE MOLDED ENDS.-
MONO CABLE - BLISTER PACKED
FOR DISPLAY. SALE PRICE.. $1.00

R N g

3 COND 14 AWG

®* LENGTH: 4 FEET ®= O.D. .375"
" COLOR: GREY *® TYPE:SJT

® CSA APPROVED

® strip and untinned ends.
Standard 3 prong molded plug.
PRICE $1.25 EA

=

ASTROSYN MINIANGLE Stepper Motor
#23LQ-C202-01H
®144 STEPS ™30 oz in. Hold torque
5Bl POLAR - 2 PHASE
"4 WIRE "1.9 Vdc/PHASE
" 0.75 AMP/PHASE
SWEIGHT 3/4 LB
" SIZE: 1-1/2"H X 2-1/4"DIA
SMounting plate: 2-1/4"sq.
SPECIAL SALE.. $12.95

LOOK FOR US SOON

ON THE WEB AT
http://lwww.binghamton.com/brigar/

CONTROL TRANSFORMER #522013
8 PRIMARY: 120VAC

® Secondary 12V CT. @ 4 AMP
SIZE: 3%"'W X 3§"H X

3%"DEEP

BASE MOUNT

WEIGHT: 7 1/4 LBS

PRICE. $7.95

CIRCLE 336 ON FREE INFORMATION CARD

www americanradiohistorv com

GRAY FLAT RIBBON CABLE
#YP3301 50 COND. 28 AWG (7/36)
010" Thick pvc insul. 300V - 105°c
awm style 2651 mil-c-49055/1-13a
ul approved .050 Cond. Spacing
black potarity stripe. Will terminate to
any standard idc connector -2.5"Wide
Brand New Factory Boxed.

ORIGINAL PRICE $360.00

300 FT. REEL ... $69.00
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TECH-SYSTEMS

1309 Hwy. 71Belmar, NJ 07719

908-280-0007 FAX: 908-280-0111
90 Day Warranty / 10 Day Right of Return

800-435-1516

BUY - SELL - TRADE
VISA & MasterCard Accepted

N.LS.T. Traceable Calibration Available on Most Items

SPECTRUM ANALYZERS

TEK 492/01 /02 Spectrum Analyzer SOKHz to 21GHz
Option 01 Adds Internal Preselection end 02 Adds Digital Storage

$6.995

TEK 492/02 Spectrum Analyzer 50KHz to 21GHz 6,650
Option 21 1BGHz to 40GHz Waveguide Mixer Set 1.775
TEK 496 1kHz - 1800 MHz. Spectrum Anely 4,750.

TEK 7L12 100KHz to 1800MHz Spectrum AnalyZer PIUGN ... eseemenes 1.850
TEK 7L13 1KHz to 1800 MHz Spectrum Analyzer Plug-in 2,495
TEK TRS03 Tracking Generator w/ TM503 Power Supply 1.450
HP 1417/8552B/B8555A 10 MHz to 1BGHz Spectrum A 2.195
HP 1417 Variable Persistence/Storege Display 595
HP 1407 Non-Storage Display 425

HP BS53B 1KHz to 110MHz RF Section 450
HP BE54L 100KHz to 1250MHz RF Section 550
HP BS548 100KHz to 1250MHz RF Section 795
HP 8555A 10MHz to 1BGHz RF Section 995
HP 8556A 20Hz to 300 KHz LF Section 450
HP B5528B IF Section 650
HP BS52A Economy IF Section 295
HP 8443A 0.1 to 110MHz Tracking Generator 550

HP 8444A 0.1 to 1300MHz Tracking Generator 795
HP 8444A/059 0.5 to 1500MHz Tracking Generstor 1350
HP B445B 1.8 to 1BGHz Pressl 650
HP 1827 Mainframe 495
HP 1827/8557A 10KHz to 350MHz Spectrum Analy 1.495

.3.350
.1.250

HP 1827/B5588 100KHz to 1500MHz Spectrum Anslyzer
HP B557A 10KHz to 350MHz Spectrum Analyzer Piug-in .....

HP 85588 100KHz to 1500MHz Spectrum Analyzer Plug-in 2395
HP 8559A 0.01 to 21GHz Spectrum Analyzer Plugin 4450
OSCILLOSCOPES

TEK 465 100MHz Portable Scope $595
TEK 475 200MHz Portable Scope 795
TEK 4BS 300MHz Portable Scope 995
TEK 2485 300MHz Porteble Scope 2595
HP 1741A 100MHz Portable Scope 495
HP 1725A 275Hz Portable Scope 695
HP 54200A S50MHz/200Msa/s Digitizing Scope 2250
HP 542000 50MHz/200Mss/s Digitizing Scope 2650
HP 542010 300MHz/200Msa/s Digitizing Scope 2995
HP 541100 1GHz/40Mss/s Digitizing Scope 5,995
HP 541110 S500MHz2/ 1Gse/ s Digitizing Scope 6.995

TEK 7603 w/ 7A1B {X2) & 7B53A Scope 695
5.985

TEX 7104 w/ 7A29 (X2). 7810 & 7815 Scope
Over 600 TEK 7000, 5000 & TM Series Mainirames and Plug-ins
Cak lor pricing information

WAVE - DISTORTION - MODULATION

HP 331A Distortion Analyzer SHz - 600 kHz.
HP 3324 Distortion Analyzer with AM D
HP 333A Distortion Anatyzer with Auto Nuling & High Pass Filter
HP 3344 Distortion Analyzer with Auto Nulling/High Pass Filter/ AM Detector ..
HP 3581C Selective Level Meter
TEK AAS01 Distortion Analyzer
BODNTON B2A0/01/03/04 Moduistion Meter
Marconi 2305 2.32GHz2 Modulation Meter w/ IEEE

OVER 3000 ITEMS IN STOCK !
Inventory Ghanges Daily!
OVER 500 DC & AC POWER SUPPLIES !
Any Voltage - Any Current ! CALL

CALL FOR FREE 40 PAGE CATALOG

COMPONENT TEST
HP 4342A Q Meter [22KHz to 70MHz)

HP 4342A/001 B Meter [10KHz to 32MHz)

STANDARDS & CALIBRATORS

FLUKE 51008,/03/05 Mukifunction Calibrator $5,750
FLUKE 33308 OC Calibrator 1,985
FLUKE 515A Portable Calibrator AC/DC/RES 1.695
RUKE 3328 OC Calibrator 595
FLUKE 5205A AC Amplifier 2650
FLUKE 5450A Resistance Calibrator 1 OHM to 100 megohms/Bppm ... 1.995

FLUKE 730A DC Trensfer Standard
FLUKE 750A Reference Divider
FLUKE 720A Kelvin Variay Divider
€SI AV722 DC Dwider 1ppm Accuracy
OATRON 4200/30/B0 Autocsl AC Standard
BOONTON 25A Powsr Mater Calibrator
BOONTON 25004 Power Meter Calibrator
HP B477A Power Mster Calibrator
HP 116B83A Range Calibrator
TEK PGS06 Calibretion Generator
TEK TG501 Time Mark Generstor
TEK SGS03 Leveled Sine Wave Generator 250KHz to 250MHz

TEK SG504 Leveled Sine Wave Generator 245MHz to 1050MHz
RFL 829G Mutti-Function Calibrator

FREQUENCY COUNTERS

HP 5314A 100MHz Universat Counter
HP 53158 100MHz Universal Counter
HP 5316A 100MHz Universal Counter
HP 532BA/011/030 512MHz/EEE Universal Counter
HP 532BA/011,/031 1.3GHz/EEE Univarsal Counter
HP 5340A/011 18GHz/ [EEE Microwave Counter
HP 5342A/011 1BGHz/IEEE Microwave Counter
HP 53008/53038 525MHz Counter
HP 5257A Transfer Oscittator for HP 5245 Counters
HP 5255A 3 to 12.4GHz Freg y Corvertor
HP 53594 Time Sy
SYSTRON DONNER 60548 20Hz to 28.5GHz [EEE Microwave Counter
TEK DC5009 Programmable 135MHz Universal Counter

TEK DCS05A 225MHz Universal Counter Plug-n
TEK DCS08 1.3GHz Universal Counter Plug-in

SIGNAL BOURCES

HP B6408/003 512MHz Signa! Generator w/Reverse Power
HP B640B/001/002 1024MHz Signal Generator w/Audio Oscillator
HP B6S6A 100KH2 to 990MHz Synthesized Signal Generator
HP B660C/B6603A/B866328 2600MH:z Synthesized Signal Generator
HP B660A/BBB02A /866328 1300MHz Synthesized Signel Generator ...
HP B620C Swesper Mainframe
HP B6222A 0.01 to 2.4GHz RF Plugin
HP B62228/001 001 to 2.4GHz RF Plugin w/Crystal Markers & 70dB ATTN ....... 1795
HP B6290C 2 to 1B.6GHz RF Plug-in
HP 86260A 12.4 to 18GH:z RF Plugin 995

HP BE97A 26.5 to 40GHz RF Plug-in 1.450
HP 214B Puise Generator 1995
HP BOO5B 20MHz Ousl Pulse Generstor 450
HP 80078 100MHz Pulse Generator 695
HP BO13B S50MHz Oua! Pulse Generator 695
HP 3312A 13MHz Function Generator 895
BOONTON 2000 20GHz Sweep Generator 2450
TEK FG501 2Hz to 2MHz Function Generator 185
TEK FGS02 1KHz to 1 1Mz Function Generator 235
TEK FG503 1 to 3MHz Function Generator 195
TEK PGS01 50MHz Pulse Generator 250
TEK PGS02 250MHz Puise Generator 495
TEK PGS08 SOMHz Pulse Generator 785
APPLED MICROWAVE/EPSCO PGSKB S5kW/ 575 to S25MHz AF Pulser ... 2995
VELONEX 380 5kW High Power Pulser 29985
COBER 605/P27 2kW/ 10Hz to 1MHz High Power Pulser ... .. 1,350

We Buy & Sell Service Manuals
Coax/Waveguide Components

WANTED !

$2.495
1650

BOONTON 5110 LCA Meter 100Hz, 120Hz & 1 KHz Test FreQUeNCY ... s

includes 51101 Test Adapter & 51104 Kelvin Clip Adapter
BOONTON 728D Digital Capacitance Meter 1MHz Test Freq. 2pF to 2000pF ..
TEK 578 Curve Tracer

..... 1450

TEK 577 /02 Curve Tracer

Surplus Electronic Test Equipment
FAX US YOUR LIST

HUNTRON TRACKER 5000 Computer Controlied Tr

SAUNDERS 150C/09 Crystal Test Osciliator Microprocessor Contmllad/ 1EEE/ 1 to 60MHz ..

GENRAD 16830AV Inductance Measuring S

FAX: 908-280-0111

CIRCLE 197 ON FREE INFORMATION CARD
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1 YEAR WARRANTY
15 DAY MONEY BACK GUARANTEE

Unheatable Discount Prices

: T -
PO SRy FREC SQ TEr Four Instruments in One Instrument
e DR MT-100 [1]Function Generator Power Supply
=, & v raEeE e || ! * Sine, Sqmgare, 'g—iangle, Pulse, . ?_—1/2 Digit LCD o 0
4 D adl T = Skewed Sine, Ramp, TTL * Triple output: #1. 0~50V, 0.5A MAX
et < B o é} | Reg. $599. + 0.2 Hz ~ 2MHz #2,15V, 1A #3.5V, 2A
o | iy ST LJ T $41 9.00 @Fggquegcy Counter @Digi;gl MéJDItimeter
IR < on S e IS - = * 8 Digit LE * 3-1/2 Digit L
o o o 0 MRea TSR -y * 1 Hz ~ 100MHz + DCV, ACV, 2, OCA, ACA
—_— — * + (1 Hz + 1 dgt. + Time Base Error) * +(0.5% + 2 dgts)
SWEEP FUNCTION GENERATOR MULTI-METER
FG-140 2MHz Function Generator 2MHz Sweep Function Gen. w/Freq. Counter|  1.0GHz Frequency Counter, High Resolution
Reg. $249. $1 49.00 c02Hz-20MHz | FG-150 FC-200 R ——
7 Decad * 4 Digit LED Displ R
St Re9 $395. $229 00 o0 R, 5399. $219.00 3 0igtLED
["'" i Triangle, Pulse, = ;ﬂ?sr? Igz'a\rTn-r ¥ ey e ¢ Auto & Manual
S Ramp, Skewed T Skewed Sine PP S — - Range
' * & i il Sine LT « Linear/Logarithmic A '“ ¢ 4 Selectable Gate
2 _—_ « VCF, Symmetry = e = N S s Sl T e memmr o [ Times
= = B8 @ ..ubeoc V ASBl bbb | . 18’5&"29& ‘ 29883 0% & & M0 8500 Input
- Land Offset Control Counter —~ Impedance
Oscilloscope Probe Set  HP-9060, 60MHz PS-500 DC Power Supply PS-540 DC Power Supply
Switch Selectable X1/X10  Reg. s29. $17.00 =
- HP-9150, 150MHz | [ | [~ _'i Reg. $249. $1 59.00 Reg. $399. $249.00
= Reg. $49. 0 ey *0-30VDC +0-16VDC
. HP-9250, 250MHz s e| @ .§° 0 0.1~3A ‘ «01~10A
= Reg. $59. - = * Short & Overioad Protection » Short & Overload Protection

Deluxe O'scopes w/Phillips CRT. “BEST BUY!*

0S-3304 Reg. $499. | 08-3304 25MHz, Dual Trace | 0S-3315 Bel MERIT
$349.00 ¢ DC 10 25 MHz. Dual Channel 40MHz, Dual Trace
¢ 6" Rectangular CRT with
Internal Graticule 10x8cm sweep nelaved gmg?ggc
(Phillips P31}
¢ Uncalibration LED. /827‘ $799. $549'OO
¢ High Sensitivity 1 mV/div to
2mV/div X-Y modes, Z Axis Reg. $149.
intensity modulati
o gi]szntir:é 12n léecl.ogz less. $89.00
o Full TV Trigger for TV-V & TV-H
¢ Acceleration Potential 2kV
3 Including
¢ 60MHz (X1.X10} Probe Kit: 2 set:
* Power: 115/230)v A Delure
. DC to 40 MHz DuaI Channel Aaliler

o i ¢ Delayed Sweep
0S-3324, 3 Function o i
[1]e 0s-3304 7 decade
¢ 6" Rectangular CRT with Internal
. EI i et R 2 G Zdio? Graticule 10x8cm (Phillips P31)
+ Triple DC Power Supply ¢ Uncalibration LED.
08-3344 Reg. $899. 38l SVDC, +12 VDG, -12VDC « High Sensitivity 1 mV/div to
$649 00 2mV/div X-Y modes, Z Axis
_ H (intensity modulation)
os 3344’ 9 Flmctlon * Rise time 8.5nS or iess.
(1] +[2] + [3] o0s-3324 o Full TV Trigger for TV-V & TV-H
* Acceleration Potential 12kV
(4]« Frequency Counter + Variable Hold Off
100K¥iz.7\Digit LED Dispiay ¢ 16ns ~ 1.0s Time Base
[5] E%rwzc;i{on GS”oeRi}:" * 60MHz (X1.X10) Probe Kit: 2 sets
I zto 2. z

¢ Power: 115/230V AC

P
o MERLY

Features (DM5050C/DM5100)
¢ Basic DCV Accuracy: + 0.25%

¢ AC/DC Volt & Amp, Ohm

¢ Diode, Continuity Beeper

¢ Alligator Clip Test-Leads

* Lead Holders/Velcro Strap Holster

DMS5050C, DMM + Capacitance
¢ 9 Function / 42 Range
¢ Multimeter

Electronics Now, May 1996

Lee]
H

Dlgltal Engme Analyzer Capacitance Meter |Pen-Type DMM w/lLogic| Multifunction DMM : A";p‘dAg/DC f AmpM —
¢ Extended Capacitance Meter ange]
Reg. $719. $69.00 | Reg. $79. $49.00 | e $70. $59.00 | e $99. $64.00 0.1pF - 20,0004F
1 DM4050 _ Zero Adjust Knob
DM230 CM210 | DM150 «312Digr | * Trig Lamp
e + 3172 Digit + 3172 Digit * Baschoary | DM5100, Wide Range w/Logic
Taco, Dwell ; LS’D SO . 2”3' g'fvﬁ"ay l + Heavy Duty, | ¢ 11 Function / 45 Range
Outy Cycle CAR2R000 O ana 20A AC/DC | e Auto Power Off
* DMM 9 Ranges ¢ DCV, ACV, Res: 20M
DCV. DCA, €2 + 0.5% basic ACA, DCA, 0 A C*“apam‘ci“tance * Data Hold & Peak Hold
+ Temperature Accu. * Logic *Freq.upto | * Freq: Up to 20MHz
0~ 1.999°F . ii?b‘\dlust ) Sﬁfﬁﬂ L 20MHz * Amp: Up to 20A AC/DC
:8‘;%?nuity o TestLeads & « Diode R DR SO l.Jp to 200Ms2
* Holster, Temp. Builtin « Continuity Continuity . CagaCItance: 1p - 200uF
Probe, Clip Leads Socket o Deluxe Holster | ® Loglc‘ TTL, TR hFE

Your Beat Source for

BMCzisezt...

P.O. Box 744, Lake Forest, CA 92630-0744
CIRCLE 297 ON FREE INFORMATION CARD

wwWwW americanradiohistorv com

800-532-3221

(714) 586-2310 Fax (714) 586-3399

Ohm: Up to 2000M¢x

———
VISA-
e
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DELUXE TIMEBASE

Timebase Kit is
perfect for calibrat-

ing instrumenls, Study-
ing various instruments,

viewing waveforms on an oscilloscope, etc. Fea-
tures 5 separate outputs: 1MHz, 100KHz, 10KHz,
1KHz, and 100H2. Uses a precision 1MHz crystal
controtled ascillator and 4 CMOS ICs todivide the
frequencies down 1o the lower frequencies. Very
stable and precise. Operates from a 9V battery (not
included). Size of PC board: 1 5/8" x 3 5/8"
Complete withali parts, PC board and instructions.

00 3

G © 6

Back panel

These were made to restore the VCR features you like to

Skill level 2, use that your cable box takes away. Allows you to record a
selected station tuned in on the cable box while watchinga
[:671 7 $6.95 completely difterent one from your VCR tuner. Also restores

PIP on TV's that have this feature!

SUPER FAX We made a special closeout purchase of these units from
the manufacturer as they will no fonger ofter this item (due
"EYES & BRAINS" 1o the fact that a few cable companies are scrambling the

channels which prevents this device from working in some
areas of the country). Because of this fact some of these may
have been customer returns, however, they are ke newand
come with all accessories, and Instruction manual in an
attractive retail package!

Even if your cable company is scrambling the signal
you'll want to own one of these as they have a very sieek
black (65/8" x5 1/8" x 13/8") metal and plastic case which
can be used in making your own professional looking
projectsand has abuilt-in video amp with variouselectronic
parts. Features apower on/off switch with red LED power on
indicator, two 3' Fto F cables, two 6 RCAto RCA cables,
and an AC adapter.

These are the “eyes and brains” of a fax machine.
Consists of a small lens coupled o a circuit board
containing the popuiar NEC UPD 794D or NEC
7990 charge couple optical scanning IC, resistors,
capacitors, etc. We don't have the specs or sche-
matics but for anyone building, repairing of ex-
perimenting with fax or optical scanning these are
amust Size about 15/8°W x5 12"l x 2 3/4”
thick. Setd as is only because these may have a

PHONE ORDER

IF YOU CAN'T FIND WHAT YOU A
COPY OF OUR LATEST GATALOG. Tl
PRODUCT LINE OF ALMOST 4,00

S (602) 451-7454

E LOOKING FOR, CALL FOR A FREE
IS CATALOG CONTAINS OUR ENTIRE
ITEMS AND IT IS STILL GROWING!

Bring in those hard to receive
FMstations with thisattrac-
tive sleek design amplified ¢
fM antenna. Type FMG00
by Gemini. High quallty, 4
brand new unit in manufac-
turers’ box features gaincon-
trol and AC adaptor with
instructions. Blowout
Price!

G7170 $16.95

High performance audio
power amplifier IC capable €.
of defivering 100 wattsin-
stantaneous peak output
power of 40 watts con-
tinuously inlo an 8Q
speaker 20H2z-20KHz. Specs: signal-

to-nolse ratio - 95db{min), output short to ground
protection, supply voltage min. - 20VDC, max. -
84VDC, thermal protection, spike protection. Great
for stereo power amplifiers {requires 2 units), self-
powered speakers, strround sound amplifiers, etc
TRA11B, 11 pin power package. Prime with specs

Compact high quality headphones fold for storage in-
side a standard size cassefte case. Made by Gemini,
these are not onty comfortable butalso haveanexcellent
response: 20-20,00KHz, 9dB @ 1KHz. Weight of head-
and simple application circuit diagram. phones onty 150z Brand new in retail blister card.

G6943 $4.50 G7018 $3.95

NOTE: All sale pricas advertised are valid only through the month of the cover date.

For Phone Orders Call (602) 451-7454
or Fax Your Orders to (602) 451-9495

——

i

i

ELF)CTR ~— Minimum Order: $10.00 (plus $5.00 Shipping and Handllnn?. We accept MasterCard,
0 ON]C | Visaand personal checks,however,wecannotaccept personat checks on orders outside
\( LDMINE @ the United States. Canadians and orders that need US MAIL send minimum $5.00 S&H.
Minimum Foreign Order Amount: $50.00 (plus shipping and handling). t
"~ ————

ELECTRONIC
COHoINE

PO Box J 5408
Scottsdale, AZ 85261

§ECRET;

Hide this aftractive small

size alarm in briefcases, medicine
chests, drawers, cabinets, etc. and it will silently *stand
guard”. As s00n as someone opens the briefcase drawer,
cabinet, etc. it witl start sounding a toud beeping sound.
Operates on one 9V battery (not included) and uses alight
sensitive IC circuit with built-in arming delay. Thearming
delay allows you 5 seconds to put the unit in a dark place
after you arm it. Then, as soon as light strikes it (from
someone opening the cabinet door etc.) the alarm sounds
until it's once again in the dark. Great for warning you of
Intrusions into areas that children and Intruders should
stay out of. These have a Velcro® peel and stick piece on
the back of each unit, that allows you to securely hoid the
unit to the back of a cabinet Aithough these alarms are
new, they were manufactured several years ago and the
adhesive on the double stick velcro surface has dried out
on the G6948 units which means on those units you'il have
to use glue on the adnesive sides of the velcro if you wish
to mount them (mounting is totally optional). The G6949
do not have this problem. Both types areelectrically perfect
it's only the velcro adhesive problem. Red plastic case is

proximately 3" x 2 172" x 7/8"
%6948 (Bad Adhesive) $2.00

G6949 (Good Adhesive) $2.49

THESE COLORS:
® RED

©® ORANGE

® YELOW

® GREEN

YOU EVEN GET
A RARE

LASER LIKE LEDS
Dne of our brighlest clear case jumbo T1 3/4 |,
red LED produces a brilliant red output. -

G6167 4/$1.00
MISSILE/

ARTILERY
NOSE CONE

damaged part or two. . ) :
Qur Price Only Assortment of alltypes, colors, sizes and shapes ol prime
quality LEDs. This large assortment even contains a ciear
ZOU R $14.951 | iy s
100 WATT AUDIO FOLDING STEREO 66554  $10.00
X?dPuFlER ANTISTATIC MAT
IC LM3875

»,

£ix

Brand new beige colored antistatic mat. Has convenient

We are not sure what these are
from, perhaps a Howitzer shell or
some military missile. What we do know is that they are
brand new, hoHow and made out of what we believe is spun
aluminum that has been polished. They are precision
made and havean inner threaded basewith 4 small gripper
points onthe outside of the nose cone to tighten itonto the
body ofthe missile. The overall sizeof nose cone is about
6 1/4” tall x 31/4" dia.at base. Brand new but may have
some tarnish from being stored (just polish them up).
Great conversation piece .

G7172 $8.00 ea. 4/$30.00

snap attachment on left o right side of mat plus flexible
coiled cord with clip to attach to Jour wrist strap. Great
for use when changing out hard drives, workinq with
computers, static sensttive ICs, etc. You geta 115 x
22" mat with 2 built-in snapsand a snap-on coited cord

with clip.
G717 $8.95

DELUXE SMD LEARN TO
SOLDER KIT

(3 HaAN

p—
-

i
-

CLT L
A great way to gain experience in soldering, identifica-
tion and use of Surface Mount Device (SMD) Technol-

ogy. Includes a practice section and a working LED
Ilashgr.z Uses 9V battery (not included). Size of PC
:2"x3"

C6719 $8.69

-
= o
&3

Qur largest assortment of tiny SMD parts. You'll find
prime LEDs, ceramic capacitors, resistors. transistors,
diodes, fantalum capacitors, inductors, etc. in every
package. Great wad/ to stock up your parts bins at less
than 11/2¢ apart! Over 1,000 piecesina2" x3" Zip ciose
bag! NOTE: Many SMD farrs are so tiny that the manu-
facturer does nof mark them, however, every part in this
assortment is 100% primé and perfect. Do a little detec-
tive work and save over a hundred dollars!

CIRCLE 241 ON FREE INFORMATION CARD
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G7128 $15.00
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LAGUNIK  Kit/ Plans .....

Mystery
Levitating

Device!

4.%5%
Remember War of the wmds’ Objects fioat in air and move to
the touch. Defies gravity, amazing gift, conversation piece, magic
trick or great science project.
ANTIK Easy to Assemble Kit / Plans ... $19.50

D A N GE R
'ﬁﬂ.i' LAEER RAATsn 3
AeCEDEVE CRENH EXPOSURE
1O DFENT 0¥ BCATIER RALATION
<1 CLABS W LASER PRODLCT
Advanced project produces a burst of light energy capable of
burning holes in most materials. Hand-held device uses
rechargeable batteries. 500 joules of flash energy excite either a
neodynium glass, yag or other suitable 3" laser rod. This is a
dangerous CLASS IV project (individual parts/assemblies
available). LAGUN1 Plans . $20.00
Pnce on Ftequest

Extended
Play

Telephone Recording System

READY TO USE! Automatically controls and records on our X-4
extended play recorder, taping both sides of a telephone
conversation. Intended for order entry verification. Check your
local laws as some states may require an alerting beeper.
TAP20X Ready 0 Use SYSIEM.....crwveemeeesersssesrersssse $129.50

i “= Mé

T
Neat little device allows you to make hand and shock balls, shock

/[ 77 Shocker Force Field/ ¢
Vehicle Electrifier

wands and electrify objects, charge capacitors. Great payback

for those wise guys who have wronged you!

SHK1K Easy to Assemble Electronic Kit......c. $29.50

Electric
Charge
Gun

All New
Technology!

Stunsfimmobilizes attackers up 1o 15 feet away! i
«Legal in most state (not in NY, NJ, MA, Wi} * More knock-down
power than most handguns * No permanent injury * 1D coded °
Free 80KV stun gun with every purchase.

ECG1 Data Packet, Creditable toward purcase............ $10.00
ECG10 Charge Gun, Ready to Use, w/Free 80KV Gun $249.50

Homing / Tracking Transmitter

Beeper device, 3 mile range.
HOD1 PIans .....coccee $10.00

///"?‘

HODIK Kit/ Plans ....... $49.50

Listen Through Walls, Floors
Highly sensitive stethoscope mike.
STETH1 Plans....

$8 00 STETHIK Kit/Plans......... $44.50

AMAZIN

Room Monitor/ Controller
All New - The Ultimate In Home/Office Security & Safety!
Simple to use! Call your home or office, push a secret tone

on your telephone keypad to access: * On premises sounds
and voices Ongoing phone conversation w/break-in capability
» Up to 10 external electrical functions, lights, TV, alarms, coffee
pots, heater, etc. CAUTION! Check legality with your state’s
atiorney general's office before use for monitoring of voices.

TELECONTK  Kit, Includes PC OB ccormeomece $14950
TELECONT0 REAdY 10 USE ..o errmrcns $199.50
Visible Beam Laser

Easy to build, RED Beam, visible for miles. Use for Iight*

shows, window bounce holography, cloud illumination and much
more! LASTKM Kit w/imw Laser Tube, Class II. .$69.50
LAS3KM Kit w/2.5mw Laser Tube, Class A .. $99.50

Life is Precious -
PROTECT IT!

Hard hitting, crackling, sizzling :
HIGH VOLTAGE plasmal Stuns and immobiizes most atckers

STUN200  Ready to Use, 200,000V
STUN120  Smaller Unit, 120,000V §
N
T Oz o
|."\| s _:L:__,_;-— \L,_J -.r)\
|- S
NEW High Power ” D '

lon Ray Gun

Projects charged ions that induce shocks in peopte and objects
without any connection! Great science project as well as a hlgh

tech party prank. 10G7  Plans .. ... $15.00
10G7K _ Kit/Plans $99.50
Invisible Pain

Field Generator

Shirt pocket size electronic I! ,)))

device produces time variant

complex shock waves of intense directional acoustic energy,
capable of warding off aggressive animals, elc.

IPG7 Plans ........$8.00 IPG7K Kit/Plans ...$49.50
IPG70 Assembled §7450

1000 Ft++

tato Cannon
NOT A TOY. Uses electronic or piezo
ignition. CAUTION REQUIRED!

POT1  Plans.......

FireBall Gun

(Dangerous Product)............. $10.00
[N *

Shoots flaming ball - two shot capacity i

Great for special effects and remote

fire starting. CAUTION REQUIRED!

FIREBALL Plans (Dangerous Product)....$10.00 @ ‘

52t e

MDept ENS-19, Box 716, Amherst, NH 03031
Phone: 603-673-4730 FAX: 603-672-5406

| oME, VIS, COD, Chacks sccaplad Fluu.ldd&mﬁhlpplng & My

DR

wWwWWwW americanradiohistorv com

Electronic and
Scientific Products

[
y“ _I.J,

vam SH
Joker / jr'

Jammer
Shirt pocket device allows you to totally control and remotely
disrupt TV or radio reception. Great gag to play on family or
friends. Discretion required.

EJKIKM Easy to Assemble Electronic Kit....

ATTENTION: %

High Voltage Fans!
4,000 volts in the paim of your hand! Experiment
with anit-gravity, hovercraft, ion guns, force fields,
plasma guns, shock devices, wireless energy and
electrical pyrotechnics. Input 9-14VDC.
MINIMAX4 Ready t0 US wuuvovro—or e Mo § 19.50

“Laser Bounce” Listener System
NEW - Latest Technotogyt Allows you to hear sounds from a
premises without gaining access. Aim at reom window and listen
1o sounds from within via reflected laser light Not for flegal use.
Requires video tripods.

LWB3K Smw Laser and Receiver Kit......... . $149.50
LWB30 Ready to Use $199.50

* Smw Visible Red Pocket Laser

Utilizes our touch power control!

VRLSKM  Kit / Plans.......cocemserscssmnsecsmn $ 74.50
@ e TR
?j_ﬁ?g %‘(g@ o H

Electronic

ypnotism
Puts subjects under control using highly effective electronic
stimuli. Intended for parties and entertainment but must be used
with caution, Includes valuable text book reference and plans.
EH2 Plans and Text Book.... S ) [ 1.

Automotive

NEONY

Easyto-nstall ~

4Tube Kit I \ \
for Cars, Trucks, Vans!

Available in Pink, Purple, Blue or Green
- please spet,:ity color when ordering.
RG4K (Specify Color) ...........5 123.50 License Frame Kit

Fiash-To-Music Option for above | (Specify Color)
kit FMUL.corccerecnnennc$ 2050 |LICIK ........... S 24.50

§20.50 |LICIK
3 Mi FM Wireless -

Microphone
Subminiature! Crystal clear, ullra sensitive pickup transmits
voices and sounds fo FM radio. Excellent for security, monitoring
of chitdren or invalids, Become the neighborhood disk jockey!
FMV1  Plans.....$7.00  FMVIK Kitand Plans ...... $39.50

Telephone Transmitter - 3 Mi

Automatically transmits both sides of a telephone conversation fo
an FM radio.  Tunable Frequency  Undetectable on Phone *
Easy 1o Build and Use * Up 1o 3 Mile Range * Only transmits

00

during phone use. VWPM7 Plans .........smeseccescmsscssssss $7.
VWPM7K  Kit/Plans . $39.50
g . TR
{ CATALOG | urdar by Mail
With many arby 24 Hour ¢
Fm°'e“i:‘96"§' - Drders-Only Phone
168 Wi rder
| or send $1 P&H Sﬁﬂ-uf I?ns
S s Ee P RS AR 1
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DIGITAL isthe FUTURE

Introducing...
“The New Kid on The Block”

We’ve been hearing a lot lately about /,
the new little dishes. The DISH*" < S
Network System is the latest, and he =

arrived as a shinning star. He is small, NETW ORK®™
attractive and the latest in technology, N

but what really sets him apart 1s the pro-

gramming he delivers to your Television screen.

18” Digital Dish The DISH *" Network is chock full of the most popular program-
ming at prices much lower than the competition. Call us now for
more information. Digital just may be in your future.

The
Dish is Small %-60°
" T:: Beat The Rush Call Now 32:1/3ig§s/0
e 800-500-9264  Simrircdis

is BIG Special Digital Hotline Programming

If you have one of these. . .

“Keep it Running Strong”
With a Discount Buyers Guide

If you are the owner of a C/Ku-band Full View Satellite
System we know you’ll want to keep it up and running
strong. The Skyvision Discount Buyers Guide will give
you advice and products to get job done right.

You Will Find a Wide Selection of:
e Complete Systems

® Advanced Upgrades

® Parts & Accessories

e Tune Up Tools & Advice

e Technical Tips Galore

e Discount SkyPac Programming

o
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For Your Free Issue Call Now ‘
- ompie
800-543-3025 reeel

. o S
Need a repair item Fast?? DiSCOU“‘;’P‘\%g copy 0¥

“We’ll Get It Out Today” Ger your

MON SO1U0II08|3] ‘9661 AN
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DO-IT-YOURSELF AUDIO AMPLIFIER KITS

Mark V Electronics, Inc.
8019 E. Slauson Ave., b
Montebello, CA 90640 QB i s

In business since 1985

LG-1273 3x12x7"
LG-1684 4x16x8"
LG-1924 4x19x11%" 38.25
g LG-1925 5x19x11%" 42.00
LG-1983 2% x19x8"
9 LG-1923 3x19x11%" 36.50
LG-1927 7x19x11%" 50.50
LG- Black anodized rack cabinet

@ *LL-1923B 2%x19x12" 69.50
*LL-1925A 5x19x12" 79.50

*LL- High quality full Aluminum Cabinet
*LL- Front panel .157" & other panels .078"
*LL- Gold plated cap screw for front panel
- Dimensions in inches *.05
- Custom-made for other dimensions

if over 100 pcs for single model !

Mention AD and

1st order] Free Catalog

$ 26.50

32.50 LE-453 4x4%x3"$ 7.50

LE-653 6x4%x3" 9.75
LE-853 8x4%x3" 11.756
LE- Black finished aluminum

panel Tmm thick. &
Camera
Housing

-

35.25

“*LD-1516 3%x13%x4"

* *LD- Sheet Metal 1Tmm

TA-800MK2 AA 120+120W Pre & Main Stereo Amp. (4 Ibs.)

3

. Sensitivity: Phono Input, 3mV into 47K. Line, 0.3V into

"= 47K. Signal to Noise Ratio: 86dB. Power Requirement:
40VDC @ 6A. Suggested Mark V model 001 or 008
transformer. Recommended Metal Cabinet LG-1924.

AF-3 AAA 300W MOSFET High Power Mono Amp.

Kit:$ 67.92
Asmb.$ 86.95

Kit:$ 165.00 Asmb.$ 195.00 M eta| Cabinet LG-1925 for each channel.
TA-388 AM Class A FET Dynamic Buffer Stereo Pre-Amp (1 Ib.)

g O
RETL L
Kit:$64.00 Asmb.$ 80.00

Power Output:120W into 4 ohms RMS. 72W into 8 ohms
RMS. Frequency Response:10-20KHZ. THD: <0.01%.
<« Tone Control:

Bass $12dB, Mid & Treble 18dB.

(7 Ibs.)

Power Output: 300W into 4 ohms RMS. 200W into 8
ohms RMS. Frequency Response: 10HZ-20KHZ. THD:
<0.03%. Signal to noise ratio: 91dB. Input Sensttivity &
Impedance at 1KHZ, 1V 47K Load Impedance 4-16
ohms. Power Requirement: 155 to 165VDC 8A.
Suggested Mark V model 009 Transformer. Capacitor
10,000uf 80-100V model 016 or 019. Recommended

Frequency Response (at rated output): Overall 10HZ-
100KHZ +0.5dB-1dB. THD: Overall <0.007% at or below
rated output level. Channel Separation (at rated output
1KHZ): Overall better than 70dB. Hum & Noise: Overall
better than 90dB. Input Sensttivity (1KHZ for rated
output): 300-600mV. Maximum Output Level: Pre-Amp
output 1.8V (0.1% THD). Power Requirement: 30V X 2
AC 500mA

*LD-1244 2% x10%x4"$55.00 Y S |

29.50

**LD-1565 4x13%x5% " 31.75
*LD- Stainless Steel 0.7mm

Enclosures at Unbeatable prices !

213/888-8988 Fax 213/888-6868

Order 1-800-521-MARK / 1-800-423-FIVE

Kit skill levels are specified as A beginner aa intermediate or

Metal Cabinets with EModular Desktop
Aluminum Front Panel Consoles ’ /
pes! LxWxH =
2

AAA advanced!

Alarm Box with Mejor
LOCk COmpra !

LB-1085 8%x10%x5" $18.75
LB-1395 9%x13%x5" 25.50
LB-1525 12%x15%x5" 35.25
LB-1494 9% x14%x4%" 21.50
LB-1383A 8%x13%x4" 23.25
*No lock & LB- Sheet Metal 0.8mm

Power Transformers
&**Toroidal Transformer

001 28/30Vx2 6A$ 30.00
002 36V x2 3A 25.00
003 40V x2 6A 32.00
".. **008 28/30Vx2 6A 40.00

. 009 48/53Vx2 B8A 66.00
M’ **012 33/40/42Vx2 6A 48.00

TA-28MK2 A Digital Voice Memo

Internal 8-bit AD/DA converter
with alias fiter. Sensttive
electret microphone. Offers
choice of 8 or 16 seconds
rﬁoordingltime by changing
the sampling frequency. Has
Kiﬂs}}’:{gs 9.90 internal 256k memory. Simple
opéeration - LED shows operation mode.
Operates on 5 to 6 volt battery or AC adaptor.

TR-503A Regulated DC Power Supply

! It is short circut proof
;&M and has overload protect-
P 3. - ion. Output voltage is

Kit:$ 18.75 Asmb.§ 27.65 variable over a range of O-
S0V. Current limit trip is adjustable up to max of
3A. Suggested Mark V 002 transformer. (1 Ib.)

SM-302 AA 60+60W Stereo Power Amp
it provides 3 input jack

“ pairs. One pair accept a
high impedance micro-

Kit:$ 75.00 phone. The two remain-
Asme.§ 94.00 ing pairs are for high &
low level input sources. Power Output: 60W
per channel into 4 ohms RMS. 20HZ-20KHZ.
THD:<0.1%. Input Sensitivity: Mic/Guitar

SM-100 AAA 150 MHZ 8 Digit Frequency Counter (2 Ibs.)

(o

Kit:3 73«40 $ 65.00

Asmb’$ 99.00

Frequency Range: 10HZ-1SOMHZ. Gate Time: 0.01s,
0.1s, 1s, 10s. Input Sensitivity: KHZ range 10HZ-10MHZ
20mV(min.). MHZ range 1MHZ-120MHZ 20mV(min.),
120MHZ-1S0MHZ  35mV  (min.), 150MHZ-200MHZ
40mV(typical). Time Base: 10MHZ crystal, +10 ppm.
Input Impedance: 1M ohm. Response Time: 0.2s.
Resolution: 0.1 HZ: 10s gate time, 1HZ: 1s gate time,
10HZ: 0.1s gate time, 100 HZ: 0.01s gate time. Hold the
last input signal. Reset counter to 0. DC 9V power
adapter not included.

10mV,Hi 380mV,Lo 640mV. Ready to plug in
when assembled. (11 ibs.)

School Project Kits Source ....

SM-36 Dynamic Noise Reduction A $ 26.00
TA-006 6W Mini-Amplifier A 9.50
TY-13 20 Color LED Level Meter A 9.90
TA-120 36W Class A Power Amp. AA 32,50
TA-201  Mircophone Mixer Mono Amp. A 20.79
TY-45 20 Bar/Dot Level Display AA  38.25
TY-2 Flourescent Light Driver A 14.75

See our catalog for more kits!

Minimum order $ 20. We accept Visa, MasterCard & Money Orders. Checks allow 2 weeks for clearance. We ship
by UPS ground inside US (min $ 4.00) and ship by US mail outside US. Please call for orders shipping & handling
or fax foreign orders. PO Orders are welcome from schools. We are not responsible for typographical errors.
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For over then ten years, DALBANI CORP. was, and
still the ultimate saving source . DALBANI CORP. is a
national and International distributor of quality electronic
parts and components servicing the wholesale, retail
and manufacturing industry.

Since finding the parts you need should not be a major
task, DALBANI CORP. maintains a huge stock of the
most popular parts that are hard to find. Our service,
low prices and quality reflects our commitments to our
customers.

DALBANI CORP. keeps customers informed of the
latest new items, that gets to our warehouse, thru
publications. The multilingual sales dept. coupled with
the state of the art computerized order processing, en-
able us to offer prompt and efficient service to benefit
the customer.

We, offer many shipping options. Company checks,

COD's, Cash and major credit cards are accepted.
There is a $20.00 minimum order,

We seel onn coatomer meeds

4225 NW 72nd. Miami, Florldra 33166
Telephone (305) 716-1016 or Fax (305) 594- 6588

e i 'ﬂ:ﬁiﬁ 2y CE v
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Soldering
Equiments and Tools

Toll Free 1-800-325-2264
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Electronics Now, May 1996

..................................................................\

608 Gordon Baker Rd. Willowdale, w
Ontario Canada zip: M2H-3B4

TEL: (416) 490-8865 (Wil
72
4 %

r
Suentlflc

T OFFICE:(905) 887-0007 FAX: (905) 887-0006

 SORRY, WE DON'T HAVE A CATALOG YET. CALL OR FAX US FOR SPECIFIC ITEMS. WE'RE ALWAYS GETTING ‘NEW' STUFF!

WALLACE & TIERNAN ARC 116 UHF {SCOTCH-LITE
BCISION PRESSURE R "LECTIVE TAR_ <
$1.00/ft or

$100.060/150f¢ rdit.

S0 00O0O0COESIOIOGOOINOES
NN~

Contains 80 Energizer
""AA" Alkaline cells

0-10 jnehes of WATER (new) $10.00ea

3 uper nice , finest made. $85.00ea AMPLIFIER (NEW) .
\gg(éAXIAL SWITCH HIGH VOLTAGE $75.00 § Mw LASER‘TUBEER
T onnectors (NEW) VACUUM CAPACITORS IN MOUNT  $65.00 _
$24.0 - » $20.00ea GIBSON GIRL emergency
4 lf transmitting set AN/CRT-3
€ ik g COMPLETE UNIT $275.00
100p ' RECTIFIER/RELAY CHATILLON

@ 20kV or 250pf @ SKv

KIT: Motorola rectifier FISH SCALE

MR1265FL300V @700

AMP (new). 11 — = /
MINIATURE DC HOUR $22.00 0-301bs or 0-15kga 24VDC FAN 5"x5"

good
condition, not tesge
with case: $35.00}

METER . $27.50ea
e .

| 4. 4
HEWLETT PACKARD
8640B SIGNAL GENERATOR
Industry Standard sig-gen 500Khz-512Mhz fea-
turesinternal phaselock/synchronizer and digi-
tal freq readout. +19to -145 dBm output.
AM,FM Ext and Pulse modulation.

ROHDE&SCHWARZ
SMDA 41314

Price: $1695.00 OPT 001 add $100.00
OPT 003 add $150.00

‘:\g,f\. B B o
( LECQURLEsr sLLLaRE .
> 3 a4
N e O & O ;;&’
P oy 7 ey -

HEWLETT PACKARD HP3312
SWEEP/FUNCTION GENERATOR
Well designed and easy to use, Lhis function
generalor combines economy and qualily into
one compact unit. Freq range is 0.1 Hz-13MHz,
output into 50 ohms is 10.0VP-P. Sweep-
AM,FM, or tone burst. This unit features-sync.
oul, trig. phase, symmetry, offset and more.

Price: $935.00 ea. Fully checked.

AM/FM SIG GENERATOR
This high performance generator operates from
0.4Mhz-484Mhz. Modes of operation are AM,
FM with 12 standard mod freq's of .3-6KHz.
S/N ratio typ 130 dB at 20 KHz from carrier.
This unit is supplied with the BN413115 Freq-
control unit (phase lock) and VOR/ILS test

generator. Very nice stuff for connoisseurs of

fine German made test equipment.
Price; $995.00

All Prices in U.S. Dollars
Please include telephone/fax
number with mail-in orders.

Orders must be prepaid by
guaranteed instrument.

Manuals available at extra cost
" CIRCLE 229 ON FREE INFORMATION CARD
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_Flight Director Price: $ 195.00

IDEAL AEROSMITH INC.
GYRO SCORSBY TABLE

Model 1411BVS-30 scorsby table with digital
speed and direction control, Features include auto
reverse in the oscillate mode and nice quiet opera-
tion. The flight director (sitting on the table) is
mfg'd by Litton Systems or Astronautics. These
are great for simulators or just foolin' around.
What's so great is that both axis are driven by D.C.
servo motors that allows operation from a com-
puterwith slight modification forfeedback. They're
certainly the neatest precision instrument.
Scorsby Table Price: $1595.00

Mar. 96
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D 7
MICROWAVE FREQUENCY
COUNTER

EIP MODEL 545A
The 545A easily covers 10 Hz- 18GHz frequency
range with -30dbm relative sensitivity and 10
wall (+40dB) input damage protection. In
addition, the 545A also measures RF power to
0.1 dB with an overall acurracy of 0.5dB.The
unit comes with internal ovenized oscillator.
Like-new conditon. Price: $2295.00

MILITARY STANDARD D.C.
GENERATOR

TEKTRONIX 465B

Proof is in the pudding when it comes to this instrument"s track record. There's no doubt, that
popularity speaks many languages when speaking of the "465B" or 465M. This excellent instrument
continues the tradition of the standard 465 oscilloscope by adding useful features such as CH-1,
CH-2 sum or difference, trigger view in any combination, alternate sweep and trace selection
versatility. Many technicians dream of owning a quality 100-MHz oscilloscope, but funding rarely
permits. Fortunately, we were recently able to acquire a limited supply of 465B-s in nearly new
condition. Our LOW PRICES will likely permit "you" to own one of the best scopes anywhere in
the country. If your need is current and action swift you too will be a member of a growing club!!!

SELECTED EXCELLENT COND......$849.00
TEKTRONIX 465-M. 100MHx............5695.00

These instruments are fully checked out. They are supplied with an original front panel cover and
complete service manual. Original TEK Probes are $75.00 each with each purchase.

Superior QUALITY plus rugged design are features
of this deluxe 2 cylinder 4 stroke gasoline generator.
The control panel contains meters for voltage &
current indication, main circuit breaker and voltage
adjustment. Shielded wires and plugs comprise the
RFI suppression ignition system eliminating most
radio noise. These units are "new” in the original
carton complete with operators manual and only
require fuel and oil for operation; output voltage is
10-32v (28v nom) @ 53.3A

"SERIOUS" POWER SUPPLY

adjustable approx.
(1.5Kw) continuous duty load.

Price: $379.00 New in Orig. Carton.
You will be impressed!!!

(LECTORALEXT- s39.00 |

8-DAY AIRCRAFT
CLOCK
1-7/8" dial

ESI MODEL 250 DA
IMPEDANCE BRIDGE
Resistance range- 0.1 milliohms - 1 Imegohms,
capacitance 0.1pf-1100mf, inductance 0.1 pH to
1100 Hy. Dissipation factor (R/X or D) 0.00! to
1000. Internal oscillator | KHz.

TCR 205135

Output voltage is adjustable from 0-20V Witha
current limited maximum output of 135 clean
DC amps. Digital LCD meters present both
voltage and current along with LEDs for CC or
CV operation. These units are currently wired
for 220v operation but can be reconfigured for
110v operation. They're good & heavy butlightly
priced at: $895.00 Good condition.

Great collectors item for the ham Used, flot functionally checked................ $95.00
shack, fifties vintage funct/chkd. Functionally checked............................. $165.00 z
D
((—H P 3551A TRANSMISSION TEST SET .. $ 95000 -CROWN MODEL 7560 LKW PWR AMP. DC - J0KHz . $1,800.00 - EATON NM-17/27A EM! FIELD INT. METER - Slﬁoo.m <
NP 3581A WAVE ANALYZER $1.29500  -DATRON 4000A DC & OHMS CALIBRATOR ........... $4,500.00 - FLUKE 5100A CALIBRATOR .. . $3,800.00 3
-HP 4260A LCR BRIDGE ........ § 38500 -WILD RC-8 AERIAL PHOTOGRAPHY CAMERA ...$ 95000 - KIKISUL POWER SUPPLY 0-110Voutput @ 60ADC .. $2.500.00 ©
-HP 4948A IN-SERVICE TIMS (brand new) $3995.00  -ENI MOD 3101, 250KHz-110Milz @ 50db GAIN ........$ 565.00 - AM2060 AMPLIFIER FOR PRC 25. .$ 175.00 i)
-HP 5006A SIGNATURE ANALYZER ..... $ 450.00  -ENIMOD 406L 150 KHz-250Miiz @ 40db GAIN .........$ 650.00 - BOONTON 82AD AM/FM MOD-ME . $1,275.00 m
HP 5315SAUNIVERSAL COUNTER (i GHiz) $ 67500  -GOULD 220 CHART RECORDER .. .$ 750.00 -BOONTON 102F SIG. GEN. 1040MHz . $1.295.00 @
1P 54111D COLOR DIGITAL STORAGE SCOPE. S0H0. -GOULD RS 34 PROGRAMABLE CHART RECORDER /s - COLLINS 651S-1 RECEIVER ... . $1,250.00 =}
“HP 6472C POWER SUPPLY 0-64V @ 0-150A . | MOD 594 SIG CONDITIONER &DC AMPS (NEW) $6,500.00 - GRT-22 UHF POWER AMPLIFER . .S 200,00 3
-HI' $160A OPT-20 PROG PULSE GEN ...... -111- ENERGY CORP. DISCHARGE CAP. 1JF@ 20KVS$ 300.00 - 11ARRIS RF280 HF/TACTICAL TRANSCEIVER ......... $1.500.00 3,
-HP 8505 NETWORK ANALYZER SYSTEM .. 140)F @ 6KV . . $1,000.00 - R392 RECEIVER .5-30MHz .. .$ 165.00 2
-HP 85588 SPECTRUM ANALYZER .01-1.5GHz -MARCONI 2018 SYNTHESIZED SIGNAL GENERATOR ~T195 100w COMPANION XMTR TO 392
-HP 8559A SPEC-ANALYZER .01-22GHz ....... HOKHiz - 520M 1z $1,750.00 - WAVETEK 3002 RF SIG. GENERATOR .. g
“TEK FG504 FUNCTION GENERATOR (40MHz) .. “ROHDE & SCHWARZ SIG GENERATOR .4-d84MHz.$ 750.00  #esesq s
TEK 1502 TDR w/CHART REC ......... -SCHENCK DYNAMIC BALANCING MACHINE MOD - BAUER 11CFM 3500 PS1 COMPRESSOR SYSTEM
@K 2465 300 Mz OSCILLOSCOPE $2,750.00 CABS70 WITH- BED . SENSORS & MANUAL ........ $4.500.00 - BAUER K14 3500 PSI| COMPRESSOR SYSTEM .......
aar 96 | 91

CIRCLE 229 ON FREE INFORMATION CARD
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Books that work the way you work... SPECIALOFFER

No obligation

JOHN D. LENK

JOHN D. LENK

JOHN

SIMPLIFIED
DESIGN

OF LINEAR
POWER
SUPPLIES

SIMPLIFIED

DESIGN

OF SWITCHING
“ POWER

‘?\?\“{“\\k e

1996, paperback 1996, paperback 1996, paperback  June 1996, paperback
%2905 $26.95 $2995 $26.95 $29:95. $26.95 32905 $26.95

0-7506-9821-7 0-7506-9510-2 0-7506-9820-9 0-7506-9508-0
Butterworth-Heinemann brings you something for everyone from John Lenk’s Simplified Design Series. These books are allinclu-

sive, one-stop guides. Each has step-by-step instructions and diagrams that make it casy-to-use for the student, experimenter, and
professional. All are available in paperback.

ELECTRONICS e smns [VSIDE
TEAMINOLOGY OrCAD

A CORCISE DICTIGNARY

THE ANT AND SCIENCE OF

Analog Circuit Design

TOSHIBA
IMEDIUM PLC

E0 ORGP KA

DAVD L TERRELL ! gl ..

PRESSRESE: = ~

1996, paperback
includes disk

Intarmatlk Rozurch

1995, hardcover

TI05  $44.95
0-7506-9505-6

1996, hardcover 1995, paperback

$39:95 $44.95 $29.95 $26.95
0-7506-9702-4 0-7506-9694-X

1996, paperback
ST205. $10.95

0-7506-9751-2 $39:95. $35.95
0-7506-9700-8

N s 1 D E
PCCard AUbIo SHIA pRRE "

CIRCULITS MANUAL

July 1996, hardcover

FH995  $44.95

B
-

1995, paperback
THRQ5  $42:95

g3
A

WM MARBTON
1996, paperback
F28.95 $25.95

1995, paperback
S¥%95  $42.95

1996, paperback
$3%95 $33.95

Electronics Now, May 1996

w
N

0-7506-9747-4 0-7506-2489-2 0-7506-2565-1 0-7506-2281-4 0-7506-2591-0

Q Please send me the book(s) listed below at 10% off! Phone: 1-800-366-BOOK FAX: 1-800-446-6520
Please add $4.00 for handling for the first item ordered and $1.50 for each additional item ordered to all check and credit card

orders. Billed orders will be charged additional shipping based on weight and destination. All US orders must include your state

sales tax. Prepayment or company purchase order is required for all orders. Canadian customers please pay by credit card or in US

funds and include 7% GST on books and handling. Prices subject to change without notice.

[ ]

Write hook number(s) here

i .

Charge my:  VISA OAMEX O McC Card # EXP Date
Name Signature

Address City/ State/ ZIP

Tel E-mail

Visit us on the Internet @ http://www.bh.com/bh/el Q Send me a FREE catalog (item 642)
Eu TTERWORTH 313 Washington Street, Newton, MA 02158

EINEMANN g outside US and Canada, call 617-928-2500
CIRCLE 215 ON FREE INFORMATION CARD

www americanradiohistorv com
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BLACK FEATHER ELECTRONICS

VIDEO CLARIFIER ULTRA-MINI FM RADIO 3 1/2 DIGIT PANEL M

ELIMINATES
ADVERSE
EFFECTS OF
VIDEO
COPY-
GUARDS!
State-of-the-art CirCuitry restores original (master) quality to
all video tapes. Allows for flawless viewing of all prere-
corded video's whether rented, purchased or produced at
tome (even copy-protected tapes),for your personal home
use. Unique auto Sync Boost feature eliminates horizontal
instability and restores tapes to broadcast quality. Noise
Reduction Circuit filters out the "snow” and other annoying
interference. Compatible with all VCRs and TVs. includes
AC adapter.

CATHVC-1 $59.95 each

STEPPER MOTOR CONTROLLER KIT

This kit allows you to
adjust the speed
and direction of 3
stepper motor. You
can move the motor
in one step incre-
ments of rotate it at
a constant speed
There are a set of
visual indicators that show the sequence of motor. Includes
stepper motor, pc board, parts and instructions

(19Vdc power source not includ ) CAT #5MK-1 $25.00 cach

FM WIRELESS MIKE KIT

POWERFUL
2 stage, wire-
less mike kit
transmits over
Smile (upto 1
Km in the
open) Tunable
to the upper
part of FM broadcast band. Circuit does require
the ability to “Tweak" RF circuits by stretching or compressing

wow!
SOUNDS
GREAT!

Fit an entire
orchestra in
the palm of
your hand
and  stil
have room for the concert tickets with this Mini FM Radio
that has an incredible sound. Features on/off button, seek
button and reset button. Includes battery. If this isn't the
world's smaliest, it's close to it. But the sharp, clear sound
that comes out will make you think you have a jam box
Biack

CAT M1 $19.95 each

LASER POINTER

S5mW LASER POINTER!

Make a point with your (aser pointer
Pointers are the most effective way to
demonstrate your drawings, schematics,
presentation, and charts. Just press and
point! The beam shoots out across the
room and puts 3 red dot on the wall up
to 350 feet away. Operates on 2AAA
batteries (ncluded) wt. 2.30z, wave
length 670nm/SmW output. Measures.
5" diameter x 5.75" L

CAT#P-1 $39.99 each

9V DC FM TRANSMITTER KIT

POWERFUL

Fm  transmitter
Transmits over 100
meters in building
and over 500
meters  outside
using .25 or 5
wavelength of wire.
Transmits to the
upper part of FM oroadcast band (100-108MHz). Circuit

This meter has many G
useful applications c
such as Voltmeter,
Thermometer, Db
Meter, Watt Meter,
Current Meter,
Capacitance Meter,
Lux Meter and LCR
Meter. Features include: 200mV full scale input sensitivity,
single 9VDC operation and decimal point selectable. In addi-
tion, it has 13mm figure height, automatic polarity indication
guaranteed zero reading for 0 voit input and high input
impedance (>IO0M ohms). Specifications: Max input 199.9mv
DC-Max. Display: 1999 counts (3-1/2 digits). Measuring methodt
Dual slope integration A-D converter system, pius many other
features CATHPM-1 $9.95 each

TALKING MEMO RECORDER

TALKING
MEMO
RECORDER /
KEY CHAIN
Records and
plays messages
up to 16 sec-
onds (i.e. park
ng  spaces,
things to do, etc.} 16 seconds is a long time to dictate!
Medsures 3" x 1.95". Battery operated (included)

CAT#TM-T $19.95 each

CAMCORDER VIDEO TAPES

HI-8 120 MINUTE
VIDEOQ CASSETTE
TAPES (used)

They were fecorded on
once and played
only a few times
Made by a major brand
name manufacturer
Professional series metal

NOTE: Cther tapes available

coils. With mike and 9V battery clip. Operates from 6-12V DC
CAT#m-32 $10.958 cach

9.75"% 625" x 5" WT .06

‘ EMERGENCY LIGHT

THE AMAZING EMERGENCY LIGHT!

Never ever needs batteries! This waterproof unit I
powered by pumping the handle-this action
moves a flywheel which activates a dynamo. The
dynamo produces a DC voltage and current that
powers the light. Great for the car, home and boat
Never be without a tight when the power goes out
due to earthquakes, floods or other disasters
Operates when completely submerged in water
The dynamo can be stripped out for experimenta-
tion

CAT #
EL1
$9.95

tach

requires the ability «
17575 % 375" WT 05

TELEPHONE TRANSMITTER KIT

JUST LIFT THE HANDSET!

Phone line powered and activated when handset
is lifted. Uses phone wires for antenna. Transmits
over short distance (100ft) to the lower part of Fm
broadcast band (90-95mHz). Circuit does .|ot

“Tweak™ RF ciscuits. Operates on 9V DC

CAT#M-18 $9.95 each  jewel box

STROBE KIT

This kit atfows you to vary the rate of
strobe flashes 60 to 190 flashes per

linute. Operating voltage is adjustable
depending on how you wire the kit. It
will work on 4.5, 6 and 12 VOC. Includes
¢ board, parts and instructions.

require the
ability tof
“Tweak™ RF
circuits
WT .06

CAT #fm-16
$9.95
each

CIRCLE 280 ON FREE INFORMATION CARD

tapes. Includes plastic

CAT#CCT-1 $3.00 each
10 or more - 2.80 each

FﬁBlack Feather

ATAVAVAVAVAVA
Elecironic Components, Sugplies, Parts & Kits

645 Temple Avenue #7 A Long Beach & CA 90814

Local Phone Number (310) 434-5641
Hours: Moriday — Friday 9 am. 1o 5 p.m. (pa

¢ Time)

Cailfornia residence mus! nclude sales tax by county
7.250r7.50r 7.75 01 8.25 or 8.5

Chack, Money Order, VISAor MasterCard.

Shipplng in USA > $4.00

NO C.0.0.8. - Do not send cash

CATHSIK-1 $7.50 each

www.americanradiohistorv.com

PLEASE NOTE...We Are Not Rssponsible For Printing
Errors. Quantities Are Limited, Pricas Are Subject to
Change Without Notice, Some Pictures May Vary From
the Actuat llem. Store Prices May Vary from Catalog
Prices, Quantity Pricing is Subject to Freight
Consigerations

@1995 Black Feather Elect

0-526-3717
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o9 TIMELINE INC. o0,

Over 9 years and 24,000 customers and still growing

L_ Liga RV e D AT
160 x 128 dot LCD with built-in controller (T6963C)
20 character x 16 line $79.00 or 2 for $149.1m
Mfr.: Toshiba TLX-1013-EO.
Unit is EL back-lit. Dim. 5%s"L x 4%s"H.
The built-in controller allows you to do text and graphics.
240x64 dot LCD with built-in controller. $79.*
Mfr: AND 4021ST-EO. Unit is EL back-lit. or 2 for §149.”

Alphanumeric—parallel interface
40X) s $8.00

16x1 ......... 3 for $25.00
16x1 (ig. char.)....$12.00
16x2 ....$8.00

20X2......ccovennn $12.00
...$25.00
20x4 (lg. char)....$25 00
24x2

5Y power requ:red  Built-in C-MOS LCD dnver & controller * Easy “microprocessor”
interface * 98 ASCII character generator = Certain modules are backlit, call for more info.

Graphlcs and alphanumeric—serial interface

size prce  size Mir. price
640x480 backlit Epson $35.00 480x128 Hitachi $15.00
640x400 backlit) Panasonic $25.00 256x128 Epson $20.00
640x20 Toshiba $15.00 240x128 (backlit) Optrex $20.00
480x1 28 (backlit) ALPS $15.00 160x128 Optrex $15.00

Laser PRODUCTS SR |

o oms ]

Non-Enclosed TTL

Comes with pinout. 12V at 1.4 Amp input * Horizontol frequency 15Khz. « Ability o do 40 and 80 cahumn.

5 inch Amber $35.00
7 inch Amber $39.00
9 inch Amber or Green $29.95

5” COLOR MONITOR $49.%

+ Flot Faceplate * 320 x 200 Dot Resolution ® GGA & Hercules Compatible
* 12 VDC Operation * 15.75 KHz Horiz. Freq. » 60 Hz Vert. Sync. Freq.
* Open Frome Construdtion ® Standord Interface Connedior

* Degaussing Coil inchided * M. Samiron

CHARGE COGPLED DEVICES |

“The Spy MATRIX TYPE_]

In The Sky” $29.°°

Sony CCD Imager - designed for black and white composite
video cameras. Picture elements: 384 (H) x 491 (V)

Chip size 10.7 {H) x 9.3 (V) mm? ¢ Unit cell size 23.0 (H) x 13.4 (V} um?,
Ceramic 24 pin DIP package ® Mfr: Sony, Part# 016AL

2096 element CCD $29.00
1024 element CCD $15.00 | Linear Tvee |
2048 element CCD $15.00 « 1728 element CCD $15.00

HeNe Laser Head (10Mw max. output) TEMOO, 15.5" long MFG: NEC $99.2
Laser Power Supply (for HeNe ube) $89.2

LLASER SCANNER ASSEMBLY $29.%
Assembly intended for a laser printer. Includes laser diode, polygon motor {6 sided) ond misc. opfics and lenses

CILLL SITE TRANSCEIVER $99.00

These were designed for In an AMPS (Advanced Mobile Phone Service} cell site. The

LASER DIODE (5mW) with collimator $20.2

VISIBLE LASER DIODE: 5mw ot 670nm $15.2
index guided. Threshold current 40 ma typical.

20 MHz of the allows it 1o operate on all 666 channels allocated. The transmit
channels are 870.030-889.980 MHz with the receive channels 45 HMz below those frequencles. A digital
synihesizer Is utilized to generate the selected frequency. Each unit contains two independent receivers to
demodulate voice and data with a Receive Signal Strength Indicator {(RSS)) circuit to select the one with the
best signal strength. The transmitter provides a 1.5 watt modulated signal to drive an external power
amplifier. channel selection i is accomplished with a 10 bit binary input via a connector on the back panel.

POLYGON MOTOR UNIT & DRIVER
Ten-sided first surface mirror mounted on an
armature that spins at 125 revolutions per second $ 79 oo
yielding a beam sweep rate of 1250 sweeps per ®
second. The driver for the polygon unit requires
24 volts and plus and minus 12 volts to operate. There is also an f-theta
lens in front of the polygon scanning mechanism with a three inch
diameter. Great for optical experiments, etc. Very high quality units.
(MFR: JAPAN ELECTRONICS )

ﬁmo RIK

Proteon ProNet-4 Model p1347 Token Ring Board $79.%
16 bit « 4 Mbps « IEEE 802.2 and 802.5 compatible * twisted pair
interoperable with IBM Token Ring network

“Pos & Bar Cope

MAGNETIC CARD READER $25.2¢

Includes: ® 20 character dot matrix display with full alpha-numeric capability ® keypanel
with full alpha-numeric entry o sj}orote 7.5 VDC/0.5 Amp power supply ¢ siandard
telephone inferface extension cord  lithium battery. and flat-cone speaker.

HP bar code wand (HBCS 2300)....... e $35.00

[ p POWER SupPpPLYS

73 WATT SWITCHING $15.00 or 2 @ $25.00, (2) 4 pin power connectors attached
°* 115/230 Volt, Dim: 8.5" Lx 4.5" Wx 2" H e * Outpuk: +5V @ 2-9.75
A +12V@0-1.5A -5V@0-04 A, -12V@0-05A
68 WATT SWITCHING $12.00 or 2 for $20.00, 115/230 Voli,
Dim: 5.5” Lx 3.2 W x 1.7" H e Output: 5V @ 4 A, 12V @ 4A

§ ' ~MISCELLANEOUS

ADAPTEC 4070A (RLL) OR 4000A (MFM)
SCSI Controller, your choice $25.00

Other i for op are 26 VDC (unregulated) and an 18.990 MHz reference
frequency for the dlgnal synthesizer. The units contain indep boards for l . exciter,

tunable front end, and interface assembly (whlch inchudes power supplies and voltage- conlrolled oscnllalor)
Service manual, sch and circuit ipl incl

IR viewing to 1000 nm 7 X Lx 2% Wx1%H
$89.00
Great for: entryway security/remote monitoring,
surveillance. NTSC output allows use with all popul.\r vxdcu digitizing boards for Apple
its state-of-the-art CCD technology accurately caf 16 level grayscale images for Quick
portale Miicro Termfimal $99.%
electronic'notebook * Onboard microprocessor, data RAM (32K) and @
& A
pixels.) Dimensions: 6.3" W, 11"L, 2"H. (With LCD up height is 7.1")
controllers. 2 COM ports and 1 parallel port with software setup. Suﬁpons up to B Megs
set lo no lest at boot. Case size is 15.5'W x 16'D x 4°H.
Solid Glass Retro-Reflector
1s lhus self aligning. Made for a military weapons program. Can be used for lascr based ranging

IBM 370 option XT and AT emulation boards $35.00

Encased Black & White Composite CCD Camera with Adapter
Cumes complete with CCD camera, mounting nut on bottom of casing,
12vDC pawer supply. Excellent Jow light capability, standard RCA NTSC video out.
video conferenclng/desktop video conferencmg 2 'or sl 59 nn
This minialure camera is perfect for i lications as well as security and
Macintosh and Microsoft video for Windows. Connects directly to any compusite monitor or
VCR with “video” input. Its razor-sharp wide-angle lens focuses from two inches to infinity and
Time movies and still piciures. Records at 30 frames per second and 260 lines resolution with
excellent low light capability. Uses 12VDC (adapter supplied) and standard RCA cable.
or 2 for $149.2
Flip up LCD display (9-16 VDC) - Can cc icate with any computer having i
RS 232 port + Can communicate with another Microterminal * Use by itself as -
Video RAM (64K) - Complex built in diagnostics and set up capabilities.
Original intention for POS applications. « display size 40x16 (256 x 128
BAREBONES 286-12 COMPUTER $49.00 (2 FOR $79.00)
Slimline desktap case, 100 watt supply, math ca-processor support. On board IDE, & Floppy
using standard 30 PIN SIMMs. Internal room for (1) 3 1/2 inch IDE hard drive and (2} 3
1/2 inch floppies. Four 16 BIT ISA slots, accepts full length AT size cards. Keyboard can be
{Motherboard can be purchased separately: $29.00 or 2 for $49.00)
LA - $29.00
Unit is a trihedral prism with three mutually perpendicular faces. It reflects incoming light rays
precisely back in the direction they came from. regardless of the angle of the comer cube itself. It
measuring), seismology, multipass interferometry, and many other optical experiments.
Diameter: 66.5 mm  Height: (face to point) 40.2 mm  Flatness: 1/8 wave @ 632.8 nm

23605 Telo Ave., Torrance, CA 90505

gocsco

' Order desk only: USA: (800) 872-8878 CA: (800) 223-9977

LA. & Technical Info: (310) 784-5488 Fax: (310) 784-7590
OEM”!NQUHUES WELCOME T

resvockmg fee for returned orders

. s g 2 B )
Mlmmum Order 320 00 Minimuem shipping and handlmg charge 55 00 We accep' cashlers i
checks, MC or VISA. No personal checks or COD's. CA residents add 8.25% sales lox. We are |
not responsible for typographical errors. All merchandise subject to prior sale. Phone orders
welcome. Foreign orders require special handling. Prices subject fo change without notice. 20%
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680MB
TAPE Iy
BACKUP ON

INCLUDES
* Internal Tape 700 Drive
* Complete Documentation
» Cables and Mounting
Hardware
¢ Easy-to-Use DOS &
Windows Software
* Uses QIC-3010
(3M3000XL $34.90)

Teac Tape 700 $1 1 9

MULTI-FUNCTION DIGITAL &

This very easy to use tool is a "must
have" if you need to straighten the
pins on your IC's. Made from anti-
static material, this fool is suitable for
|C'sfrom 8 to 20 pins (narrow side) and
24-48 pins (wide side). A grounding
terminal is aiso built-in to the tool al- PRICE EACH

lowing foreasy groundingwhenusing carno 1 10 100
this tool at a fixed location. IC$-01  $7.18 $6.44 $4.89

PC218902 (AT-BUS) PC232904 (Multi-BUS)

= Board Length: 13-1/8" (333mm)
* Board Width: 4-5/16" (110mm)
* Double Sided. 3-Hole Solder
Pads and Power Buses
= Space Reserved for: Header, 32x2.
0.1" Spacing and Pin Grid Array
Vector Cross Ref. #4617

i B S - | e |

« Board Length: 12" (305mm)

= Board Width: 6-3/4" (171mm)

» Doubile Sided, Pad-Per-Hole
and Power Buses

* Space Reserved for 1 Header,

100x2. 0.1" Spacing

PRICE EACH Vector Cross Ref. #4608
CAT NO 1 5 PRICE EACH
PC218902 $25.66 $2025 | CATNO 1 5
PC232904 $38.40 $29.80

PC218904 (AT-BUS)

PC207905 (STD-BUS)

* Board Length: 13-1/8" (333mm)
« Board width: 4-5/16" (110mm)
« Double Sided, Pad-Per-Hole

ANALOG I/0 MULTI-LAB PACKAGE

The ACL-711Sisalow cost, but
fully intfegrated package
designed for applications of
general lab and industrial

and Power Buses

« Space Reserved for: 1 D-Type
Connector, 25-pin

Vector Cross Ref. #4617-3

*Board Length: 6-1/2" (165mm)

« Board Width: 4-7/16" (113mm)

* Double Sided. 3-hole Solder Pads,
Ground Plane and Power Bus

autormation. It contains:
* 8 Single-Ended A/D Inputs
- Resolution: 12 bits
- Input Range: -5V to +5V
- Trigger Mode:
Software trigger only
* One Analog Output (D/A)
- Resolution: 12 bits
- Output Range:
0to +5V or0to +10V
» 16 Digital Inputs

* 16 Digital Outputs

¢ ACLD-7115Wiring terminal
board (turnished with ACL-711S)

« Utility Software Disk
Driver routines for BASIC
and Quick-BASIC, demo
and example programs

ACL-7118 $1 99

24-BIT COLOR FLATBED SCANNER

* High-Speed 3-PassScanner

* LongLasting Cold Cathode
Technology (10,000HTrs)

* Up to 2400x2400dpi
(300x600hardware)

« Intelligent LCD Panel

* TWAIN Compliant

* Includes: PhotoStacker,

WordLinx OCR & Media-
House Mudtimedia Document

Manager Software

¢ Includes SCS| Interface Card

A6000C

$329

" i Sasiian ASOOOC
T Clrin Fllslloand SCiruiitn

AéADFOpﬂonal 50pg Doc Feeder

$359

TK Optional Transparency Kit

$259

DIGITAL PANEL

METERS

¢ 200mV Full Scale input
Sensitivity

* Single 9Volt DC Operation

* Decimal Point Selectable

s Auto Polarity Indication

* High Input Impedence AS LOW AS $5.25 EACH
(>100M ohm) PRICE EACH
CAT NO DESCRIPTION 1 10 25 100 250
PM-128  3-1/2 Digit LCD Panel Meter $ 990 $ 7.09 $ 640 $ 586 § 525
PM-129  3-1/2 Dight LED Panel Meter  11.49 9.54 8.67 7.95 6.95
Wsze 4-1/2 Digit LCD Panel Meter 19,88 1640 1490 1366 11.93

PRICE EACH
CAT NO ] 5 « SpaceReserved for 1 Header. 34x3.
PC218904 $25.42 $20.06 0.1" Spacing
Vector Cross Ref. #4610
PC218903 (XT-BUS) PRICE EACH
s CAT NO 1 5
PC207905 $13.66 $11.25

PC412902 (VME-BUS)

« Board Length: 13-1/8" (333mm)
* Board width: 4-5/16" (110mm)
* Double Sided. Pad-Per-Hole
and Power Buses
« Space Reserved for 1 D-Type
Connector, 25-Pin
Vector Cross Ref. #4613-3
PRICE EACH
CAT NO 1 5
PC218903 $23.51 $18.63

* Board Length: 6-5/16" (160mm)
+ Board Width: 3-15/16" (100mm)
+ Single Sided. Pad-Per-Hole
and Power Buses
« Space Reserved for 1 D-Type
Connector, 25-Pin
Vector Cross Ref. #4614-3
PRICE EACH
CAT NO
PC412902

1 5
$7.06 $6.00

RECEIVE OUR LATEST -si;-

- OUTPERFORM E

132 PAGE CATALOG!

it's chock full of all types of electronic equip-
ment and supplies. We've gotl.C.'s.capacitors,
resistors, pots, inductors, test equipment,
breadboarding supplies. PC supplies, in-
dustrial computers, data acquisition
products, personal computers and com-
puter parts, plus much, much more. FAX us

our name and address or call 800-811

203, ext. 5 to leave a message on our catalog requesf ||ne

CIRCUIT SPECIALISTS, SINCE 1971
S800-811-5203
602-464-2485

602-464-5824(Fax)

WE ACCEPT:

4
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DIGITAL STORAGE

OSCI

WITH
SPECTRUM
ANALYZER,
DVM, FREQ.

COUNTER,
AND DATA
LOGGER.

LLOSCOPE

0-SCOPE
MODULES
CONVERT PC'S
INTO
MULTIPURPOSE
TEST AND
MEASURING

INSTRUMENTS.

{

ITITT]

- 80 |

FEATURES:

* SMALL & PORTABLE

* USES PRINTER

* USES STD. PROBES

* DC TO 50 KHz

¢ 10v/div. TO 50 mv/div.

* MADE IN U.S.A.

+ SAME DAY SHIPPING

OPTIONS:

+ PROBE SETS
EXTERNAL TRIGGER
DUAL TRACE
X-Y PHASE DISPLAY
EXTENDED BANDWIDTH
EXTENDED INPUT RANGE
BATTERY PACK

PORT

INCLUDES SOFTWARE & INSTRUCTIONS.

ASSEMBLED AND TESTEDe¢ecccccccccccscoce

$169.

ENHANCED SOFTWARE¢¢eceececccccccsccccce $ 20

KIT (WITHOUT CASE)eeee0cce0c0000000000s000

SHIPPING:

$129.
$7.50 (2ND DAY $11.50)

TO ORDER: SEND CREDIT CARDINFO.,M.O., or CHECK, OR

voumarcar. 1-800-980-9806
ALLISON TECHNOLOGY

CORPORATION

8343 CARVEL, HOUSTON, TX. 77036 US.A
PHONE: 1-713-777-0401 FAX: 1-713-777-474¢6

BBS: 1-713-777-4753

TOP=
SECRI

CONSUMERTRONICS
2011 C cent Dr., P.O. Drawer 337
Alamogordo, NM 88310

Voice: (5053439-1 778, 439-8551
AM - TPM MST, Mon - Sat

Fax: (505)434-0234, 434-1778 (or-
ders only; i you gat volce, sniar “#11 any time), 24-hr
* Vistt our popular home page and Iei your

friands: http:// sol iwlzguru/i-tech.html

9
Eé:an_'[utLB_u.ﬁ (relates directly to your
0fGBr of prospeclive order): Tues. & Thurs. only.

10% ?ll on orders $100+. 15% OIf over $200+
Add $5 total SH (US, Canada). Al items In stock.
VISA, MCard OK. No CODs or ‘bill me*s. New Cata-
log (200+ offers) $2 w/ order, $5 wh (check or MO).
N'G'M“E' Since 1971. As seen on CBS °60 Min-
utes,” Forbes, etc. By John Wtitlams - former Lock-
heed Senior Englneer, NMSU CS Professor, DOD
Electronic Weapons Englneer, NIH Health Physiclst.

1 5 MAC litx, PCA886 (or batler), peripherals,
new surplus atectronlc parts, test equipmant - buy, trade.
“ *All software supports all IBM-PC com-

patible x868 systems {8088 - Pentlum
Off-The-Shelt HARDWARE
Van Eck !stems « Data Card ReaderWrlters o

ATM3 « RFEMA WaveRadaritrasonlcARAIghY
Sound DetectorsRecelvers’XmittersJammers/|
Blasters ¢ SecuritySurvelllance ¢ Neurophone/|
RifeHieronymus/Resonant Crystal Radlonics ¢
EM LabWeaponryCountermeasures o Volce
Disguisers ¢ ESS Infinity Devices « Phone Color
Boxes o DTMF Decoders o Lineman's Handsets
o Bug/Tap DetectorBlaster o Bumper Beeper/|
Child Finder « Panlc Button o CarjackKidnap
Foiler « Hidden Presence DeteCtors o Hearing
Assistor o Shriek Module « TENS ¢ Subiiminal
MixevAmp o Vortex Generator o 6th Sense Com-
municator e Noise Cancel. System o Electronic
Dowser e Levitator - more! See New Catalog!

| SPECIAL PROJECTS

We design/bulld/obtaln/repalr/ modity/maln-
/

AUTOMATIC TELLER MACHINES
ATM crimes, abusas, vulaerabllitias and defeats sx-
Enudl 100+ methods detalled. Include: Physical,

9. E, clpher, PIN compromise, card counterfeiting,
magnetlc strips, false front, TEMPEST, Van Eck, tap-
Rlng, spoofing, Inside Job, super-cool, vibration, pulse,

Igh voltage - others. Case historles, faw, countermea-
sures, detallad securlty checklist, Iabeled Internal pho-
tos, figures. ATMs contaln up to $250,000 In cash! Re-
cent $350,000 ATM crime spree stlll unsotved!

CONS, SCAMS & swmm.

Cons & scams and related swindles {leece Americans
of $100+ Bllllon per year! The most comprehenslye
survival manual on cons & scams of all kinds - from
the classic to hi-tech. Datails on 100s and man‘/ vara-
tlons. And countermeasures. Protac) yourssltl $39.
COMPUTER PHREAKING
Describes In detail how computers penstrats each
other, and how VIRUSES, TRO.PAN HORSES, WORMS,
etc are Implemented. Dozens of computer crime and
abuse methods and countermeasures. Includes disk
lilted with hacker text fiies and utilities, and the legend-
ary FLUSHOT + protection system (Ed. Chelca, PC
Mapazline). BBS advlcu.lgassword defeats, glossary -
much morel Manusl + Dlsks® $39.
Beyond VAN ECK PHREAKING
pping on IV and puter video Signals us-
Ing an ordinary TV described In detall. inciudes secu-
rity Industry reports. Range up to t KM, Plans Include
both the Congumertronics and the original Top Sacret
Van Eck designs| $28.

The HACKER FILES
omf:a!on o+ 100s of Ine best anicies wrilten (in
ASCI)) by top hackers &aphreakovs. Covers every ma-
or toplc In hackerdoml 3 HD DIsks* $59.

STOPPING POWER METERS
As reported on CBS “60 Minutes™: How certaln de-
vicas can slow down - 8van noB- watthour meters
- whila loads draw full erl Device simply plugs
Into one outlet and normat loads into other outlets. Also
describes meter creep, overload droop, etc. Plans $29.
t Extemal magnetic ways (applled to

the meter ItseH) to slow down and stop watthour me-
ters while drawling full loads. Plans. $19. KW-HR
2 How watthour meters work, callbration,

error modes (many), ANSI Standards, etc. DomtnﬂL

and Polyphase Maters. Experimental results to stow

and stop meters by others. $19. Any 2, $38. All 3, $59.
UNDER ATTACK!

Eleciromagnetic Interterence and Electronic Waapon
Atiacks cause: Cancer, birth defects, and profound psy-
chologlcal, neurological, car lar and Immune

tain/consult on any device/system/proc

project - electrontc/computer/mechanical/op-
tical (ex: phone/auto/security/radlonic/lab/
energy/HV/EM/RF/tadar/ultrasontc/IR/UV/
commo/consumer) for business/personat/In-
vention needs. Describe & include $30 pre-en-
gineering fee (no obllgation). Time & cost estl-
mates 7-10 days. Confidentlality guaranteed.

gacyie Hi-
Tech Survival Database for you. Virtually ev-
ery major Hil-Tech Survival toplc covered In

depth, Some private flles. See
-
See our Catalog for our Infamous celiphone

modification gulde ($69) - detalled, compre-
henslive, covers all makes - 10 times more
info than competitor's "gulde”). (Do Spaclal
Profects above to get up-to-date hardwaresoftware).
mﬁﬂ As 2 speclal FREE servics 1o our C&CP
cuslomers, we wlll periorm one ﬂﬁs $earch of oyr massive
cetiphone database H requested withln 30 days of your pur-
chase of C&CP. Data now on cellphonas Is so great, we can it
in C&CP only that in greatest demand. Search results nol guar-
anteed. Request by mali fdon'l fax); include a #10 SASE.

| VOICE MAIL HACKING

How Voice Mall 86x (VMB) systems are used ang the
specliic waiys th? are hacked. Includes ASPEN, MES -
SAGE CENTER, BIX, GENESIS, EZ, SYONEY, PHONE
MAIL, AUDtX, CINDY, CENTAGRAM, SPERRY LIRK,
RSVP, etc. Absolutely rer;ulrod for all users, sysops
and security personneil $29.

PBX HACKING

1,000s of PBXs are hacked to the tune of $ BillionsArl
While *VOICE MAIL HACKING® detalls how VMSs are
hacked tor "phun" and profit - including VMS methods
for hacking PBXs themselves - “PBX HACKING" ad-
dresses ALL Issues relating to PBX hacking, including

CanJour or agency alford
2 $90,000 phone fraud loss (the average loss due to
hacked PBXs)7 As described in Forbas Magazlne. $29
|| PHREAKING CALLER 1D & ANI
Detalls on how they work and dozens of effective ways
of defeating Caller 1D, AN, 69, *57, and Call Block-
Ing and “67. Also describes Caller |0, Drange, 8elge,
Cheess and CF Boxas, ESS, §S57, E-011, varlous
CLASS services, CNA_'NON PUB DA, CAMA, DA,
800-ECR, Diverters, Extenders, Centrex - more. $29.

Beond PHONE COLOR BOXES
Dozens phone color boxes described - many clrcults.
Plus Call Forwarding, Conferencin ,thl History,
Glossary, Divertars, Extanders, Loops, REMDBS,
lirld;;lngI Heads & Cans, Optocom, 3rd Party and
many other non-box methods - more. $39.

I HACKING ANSWERING MACHINES
How answerlng machines are hacked to listen to - even
erase - messages, and to convert them into minl-VMBs.
And countermeasures - protect yoursel{ from snoops,
slalkers, burglars and prankstersl $29.
CREDIT CARD SCAMS
Cardholders, merchants, banks sufler $ Bllllons in
losses annually because of credit card fraud. De-

system disorders| Destructive Io people, animals, plants,

equipment! Includes ACTUAI

&we tavestigated)| Includes how to verlfy and pinpoint
Mi and electronic atlack sources, and effective counter-

measures. $29. : Tutorlal

and plans for powerful ELECTROMAGNETIC WEAPONS

and LA8 DEVICES, Optimum circutts, Ireqs, wavelorms,

duty cycles, Intensities. Thorough. $29. Both $49.
RADIONICS MANUAL |

Exciting rical, efectronic, therapeu-
tlc, dlagnostic & preventive devices (mostly experimen-
lzl}i History, descriptions, plans (dozens), avaitabllitles
of Radlonics Davices lrom early to modem. While drugs
cost $100s, electricity costs penniest $29. HEA
}qu;rul Plans for 3 maLor elecironlc therapsulic
evices of types approved by FDA. $19. Both $33.
HIGH VOLTAGE DEVICES
HV devices plans: Siun Gun, Taser, Prod, Cane, Blas-
ter, Flasher, Zappar, AudioRFAadar Jammer, Fance
Charger, Plasma & Van de Grasff Gens., Jacob's
Ledder, Gllvr Counter, Ozone Gen., Fish Stunnar,
Plant Stim., Kirllan, more! All plans for only $29.
STEALTH TECHNOLOGY
Pollce radar is fascinatingf It also has eror rates of 10-
20%] Every known error mode - stealth method and
materlal used to minlmiza radar reflections - tactic and
strategy to flght unjust radar tickets (that cost you
$100s [n Insurance and risk cancellallonf - methods 0
detect and jam signals - fully described! $29.

SECRET & SURVIVAL RADIO
Uptimum survival ana securdy radlo equipment, meth-
ods, freq allocations and voicetata scramblingncod-
Ing. Includes smalt recelversAransmitters, telemetry,
antenna opfimizations, remote monllorlng and control,

security, survelllance, and ultrasonic, fiber-optic and

Infrared commo. 70+ clrcult plans, tables. $29.

By an ORDER of the MAGNITUDE
e most comprehansive, hard- mns. B ach sur-
LX

vival book ever writtenl Toples Inclu ectronics,

puters, energy, 3 revenge
alarms, etc to survive toJay‘s dangerous world. We all
face Increasingly financlally and physlcally brutal
times! Fleld-expedient use of technology In varlous
theeat and confllct environments and scenarlos. $49.

| ROCKET:S RED GLARE
How to seslgn and build solid-propeliant amateur and
survival rockets. Emphasls on i
installation of prope!fants. motors, lgnhters, etc. includes
list of commonly avallable materials, and the design of
launch pads and test beds and thelr electronics. $29.
s How firecrackers (M-80s, blockbust-
ers, cherry bom sf, smail rockets, voicanos, fountains,
sparkiers and salety fuses are made and colored.
Simple, cheap, common Ingredients. $9. Both $36.

How to get an AOL Web Pag®
Web pages are poweriul lorums for preseniing views
and oMers, exchanging data, organizing around common
interests, hyperiinking to other shtes, etc - YOUR world-
wide magazinel Avaliable Info on how to create and up-
load web pages to AOL Is often erroneous, misieading
and Incompiete. Step-by-step detalls on how to create
and upioad . And how more than one

scribes every known means of credit card fraud and
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* 1 ™ H ™
B SP'CE \V} 2.0 B I-OG'C Vv 3 o for windows™ and macintosh
$199

» Simulations: Transient, DC, AC, Noise, »
Distortion, & More

* Build your own symbols & parts

* Full SPICE 3f5 implementation

) s 00 * Hundreds of devices

e 1111111/ ae— P * Device & Model Property Editing

" | — 1 * Flexible Visualization of Results:
== N customized graphs and tables

; * Version 2.0 for Windows

* Version 1.1 for Mac & Power Mac

Why Design Circuits the Hard Way? $199

B? Spice and B? Locic are the most powerful and affordable integrated analog and digital  ® EDIF File Format Output
» Enhanced PLD Simulation Capture

e Subcircuit Probing
» Over 100 components available

@ file Lgit 0n,

SAPHE

circuit design, simulation, and analysis packages available. B Srice and B?LoGic neatly
ntegrate the schematic editor, simulator, and graphics post processor. They are fully inte-
grated and interactive and are extremely easy to use for Windows™, Macintosh™,

and Power Mac™. Both B? Spice and B? Logic are currently in use at over 100 major ELecTRONIC DESGIN $299
universities and many leading Fortune 500 companies such as The University of Michigan, PACKAGE

Stanford, AT&T, General Electric, and Hewlett Packard, to mention a few! ¢ Includes B? Spice & B? Locic
Phone 313. 332. 0487 ¢ Demo Disks Available
Beige Bag Software Fax 313. 332. 0392 e University & Student Prices Available
1756 Plymouth Road « Suite 370  E-Mail info@beigebag.com ¢ Site Licenses Available
Ann Arbor » Michigan * 48105 Url http://www.beigebag.com * Dealer Inquiries Welcome
CIRCLE 335 ON FREE INFORMATION CARD _

h A A 646 44000404040 4406
WE SELL RED,BLUE-GREEN & IR —
~ - Learn MICROCONTROLLERS

NS ERS

EMBEDDED SYSTEMS and
PROGRAMMING with_

HUNDREDS OF UNITS TO CHOOSE FROM! H‘?ES",'O"W,QES -10 s:"* K o,

P R I C E S AS LOW AS 4 0 0 0 | learning system, a complete '* BN
5 H embedded control system. .0‘,* SN
. Extensive manuals guide you ﬁ?f&,t.?& :
#* Experiments We also carry through your 8051 development project. b e Ve 0
#* Laser nghT Shows Assembly, BASIC, and C programmable. "&.ﬁ
* Cutl & Bumni books Ond p'OnS All hardware details, complete schematics.
& ing . urr)lng Learn to program the LCD, keypad, digital and
# Communications ObOUT LASERS. analog 1/Os . The entire board is software reconfigurable

for your applications. Everything you need, nothing extra required.

CA LL ;0 R FR E E CA TA Lo G ! 80C32 Computer/Microcontroller board with:
].EI_ (909) 278—0563 * 32K Byte ROM , 32K Byte RAM * 2 by 16 Liquid Crystal
Display * 4 by 5 Keypad * Two serial ports * § interrupt
FAX (909) 278 4887 sources * 3 timers « A/D , D/A, PWM and digital I/O * Built in
= Logic Probe * Power supply (can also be battery operated) +

2

| Extended Intel BASIC and AES Monitor in ROM ¢ RS-232 e

cable to connect to PC for programming * 8051/52 DOS Cross o

Assembler * Program disks with well documented examples ¢ 8

User’s Manual, Language Manual, and Text (over 400 pages). o

= o

Q

l/\%455—10 $28(5; Complete Free Info Pack, M/C Visa S

: , oney Back Guarantee 714 - 550-8094 =.

1269 W. Pomona, Corona, California 91720 e Fax 714-5509941 | @

See our catalog on the internet. m _ g

: CALL 1 - 800 - 730-3232 z
HTTP://WWW.PWEB.COM/MWK/MAIN.HTM -

P
EMA'L. Ml(ENNY] QSQ@AOL.COM 970 W. 17th St., Santa Ana, California, 92706 USA 97
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8085 MICROPROCESSOR

TRAINING & CONTROL
SYSTEM

Are you interested in Single Board Computers and Microprocessor-based
control systems? if the answer is yes and you want to know more about these
fascinating subjects the PRIMER Trainer is the place to start. The PRIMER
teaches more and is easier to use than other comparably priced trainers, Enter
a program into RAM, run it, and then bum it into EPROM with the optional
EPROM Programmer. The over 100 page Self Instruction manual takes you
from binary number systems to processing interrupts. At the end of
the manual are working examples of using a
photocell, a temperature
sensor, making a waveform
generator, a programmable
timer with alarm, writing to
LCDs, scanning keypads,
and controlling the speed of
a motor. The PRIMER comes
with everything you need fo
start programming in machine
language. Continue on to progra?‘n in Assembler, Forth or BASIC with optional
upgrade and software. Upgrade includes: RS232 serial port, a serial cable, 32K
of battery backed RAM and Assembler/Terminal software. Picture shown with
upgrade option {$49.95) and optional heavy-duty keypad ($29.95) installed.
THE PRIMER IS ONLY $119.95 IN KIT FORM. THE PRIMER ASSEMBLED &

TESTED IS $169.95. RECEIVE ONE FREE POWER SUPPLY WHEN YOU
{ MENTION THIS AD. PLEASE ADD $5.00 FOR SHIPPING WITHIN THE U.S.

1985-1995 -n ‘ -
70 | =il AI.-. inc.
ANNI‘\//I;IR:SARY 618-529-4525 Fax 457-0110 BBS 529-5708

P.0. BOX 2042, CARBONDALE, IL 62902

NEW LOW COST
COMPACT LASER

650 nm laser pointer

e S TIMES BRIGHTER

actual size

only 2.3” Length

Solid aircraft aluminum housing
3-4mW output

Includes 3 silver oxide watch batteries
Battery life 2-3 hours

Warranty 1 year

PRICE: $59.00

This laser blazes like a torch.
TO ORDER CALL

1 (800) 996-6873

HI-Q PRODUCTS, INC. @I

506 N. Garfield Ave., Suite 200, Alhambra, CA 91801
TEL: (818) 308-4400 FAX: (818) 308-4406

Say you saw it in ELECTRONICS NOW

What’s the easiest way to get Radio Active?

TRIDENT| Beancat
R2

TH 3
EEL N

%
:

'
I

Dial 1 800 445 7717

Trident Spectrum Analyzer
1-1300MHz in two bands with a Span that's variable
from 500 MHz to 10 MHz. 80db on Screen Range,
marker generator, 200K/10K selectable bandwidth, -
117dBm Sensitivity, outputs to any x/y o'scope.
$699.00

These are a few of our products and price values. For more information dial toll
free or use our BBS, or get instant specs & info. from our fax back service.

Toll Free, 24 Hours! For orders or for
tech support, dial our 800 number. For
Fax Facts Instant catalog sheet ser-

== & Fax/Modem,317-579-2045. Mastercard, Visa,

Checks, Approved P.O.'s & COD {add $5.50) & AMEX,
Discover. Prices, specs and availability subject to

vice, dial 317 849 8683. Computer BBS (_ZBMMUNICATIONS change. Ground shipping and handling charge $6.95

10707 E. 106th St. Fishers, IN 46038
CIRCLE 212 ON FREE INFORMATION CARD
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PALMSCOPE™ 320

ALL IN ONE DSO+DMM+LOGIC+COUNTER

Palmscope-320 fea-
tures a 20Mhz DSO, 7
digit frequency counter,
multimeter and logic
scope. It can be operated
with built-in battery for
3-4 hours typically. Built
in RS-232 port and print-
er port extend your appli-
cation. Optional soft-
ware package is avail-
able.

PalmScope 320
81695

DSO -« Dual channel digital storage oscilloscope (20 MS/sec) * Sensitivity range: 5mV / DIV - 20V / DIV
* Sweep time: 50ns/ DVI - 20s / DIV.

DMM  * Auto-range digital multimeter (4000 counts) « True RMS ¢ DCV. ACV, DCA, ACA. Ohm Diode & continuity measurements
LOGIC * Logic Scope (8 channels, 50ns sample clock) * Selectable level: TTL/CMOS * Timing/State observation of logic signals

COUNTER -7 digit frequency counter (1 Hz to 20 MHz) * Selectable trigger level and FREQ/PER mode * Basic Accuracy +10ppM

General: : Display * Diperatipg Termperice: J'I'C':c- A

s il Channel THgital Smmpes Rl o R W TR LM ':'F:':_‘.“H"E EAUABERG: M‘*ﬂ:e .uq:; H
rcitloscope (OMERY » Dot Pitch: 03007 G 30 mvim :"“r;‘*"-'”-":"“P“"““"’- ST TN

« Ao Range Digital Mofimerer » Hagkight LER WEmWRRE L

43 40 it 000 cinn : » Data Ot (RS-2326) . 'I]rr.cnt.lcl:l Il..:“- xHlE 2T S282 pun

* Frequency Counter {7 digits, 20 MHa) « Frint Out. Portable Centronix and Fpson Printer :;'j'ﬂh’b *-':”‘I'_! g e

+ [-ngic Scope (K channsls: 50ns sample clack) w DE fack for AL Adapter ingat "u;:f"'wm;-'l:f"gc ‘:;; :|.|:|:1 a‘i':JI:L,-il:t'l-:l I S

«LOW BATT Inthcator e Gl S0 :

Introducing the Model #EDM-89S s e
5000 Count AUTO Range Digital Multimeter

Twelve Good Reasons To Buy The EDM-89S:

* 3-3/4 Digit, 5000 Count Digital Readout S0 Segment Analog Bargraph

¢ Auto/Manual, Dynamic Recording

* 0.1% DCV Accuracy, 20 kHz ACV Bandwidth, True-RMS AC Coupled

* 9999 Counts, 10 MHz Frequency Counter, Turbo Speed, and 50mF
Capacitance Measurement

* dBm with Selectable Reference Impedance

Dual Tone/Dual Display Logic Detection

Relative Mode or Deviation Measurements

Input Warning, Audible and Visible

* @ OFF Auto Power Off, Sleep Mode

Overload Protection T

Audible Continuity/Diode Test MODEL #EDM-895
Rugged Fire Retardant Case, Multipurpose Holster §170 m] .
" A

PRINT;

88931 Brookville Road * Silver Springrm;r;g;c'-f"-EDQ 10 * BO0O-638-2020 * Fax 800-545-0058

CIRCLE 264 ON FREE INFORMATION CARD
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EPROM+

PROGRAMMING SYSTEM
USES PARALLEL PORT

EPROMS (24,28, 32 & 40* PN PLUS 27CXXX)
1702, 2708,16,32,32A,64,64A,128,128A,256,512 SUPPORTS OVER
513,011,010,101,301,1000,1001,1024,210,020 600 CHIPS

2000,2001,220,240,2048,4001,4002,040,080,800 1

2516,32,64,68764, TMS2716

FLASH EPROMS
28F256, 512, 010, 020 PLUS 29CXXX, 29FXXX

EEPROMS & NVRAMS (PLUS CXXX)
2804,16,16A,17, 2864, 64A, 65, 28256, 28C010
X2210,X2212,D81220,1225,1230

SERIAL EEPROMS~ (8 PIN PLUS CXX)
401,02,04,08,16,32,65,2444,59C11,8572,82,92
9306 46,56,66,16811,911,80011A, ER1400/38657

BIPOLAR PROMS* (16 THROUGH 24 PIN)
748XXX AND B2SXXX FAMILY

MICROCONTROLLERS* (UV,EE AND FLASH)
8741,42,48,49,8751,87C51, 8752 C52 B7CSXXX
B7CT5X,89C51,52,68705,68HC105,68HCT11E9
PIC1 6C5X,PIC1 6C6X,PIC 1 6C7X,PIC1 6C8X

*ADAPTER REQUIRED - ASSEMBLED ADAPTERS AVAILABLE / DETAILED DIAGRAMS INCLUDED

*SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD & SAVE,
CHECKSUM, PLUS A FULL SCREEN BUFFER EDITOR WITH 20 COMMANDS
*READS INTEL HEX , MOTOROLA S-RECORD AND BINARY FILES

*FAST! - MANY DEVICES PROGRAM IN UNDER 10 SECONDS

*RUGGED (9"X 6"X 3"), PORTABLE ENCLOSURE WITH CARRY HANDLE
DESIGNED FOR BENCH AND FIELD SERVICE.

ACCESSORY CONNECTOR FOR FUTURE EXPANSION

*LED INDICATORS SHOW POWER, PROGRAMMING & SYSTEM STATUS
*MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE - 1 YR WARRANTY
*SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK, CABLE

PRINTED MANUAL AND SOFTWARE

ANDROMEDA RESEARCH
= &

P.O. BOX 222
MILFORD, OHIO 45150

(513) 831-9708
FAX (513) 831-7562

ADD $5.00 SHIPPING - $5.00 C.0.D. J

DATA ACQUISITION

and Control Hardware for PC’s

ANA100 Analog l/O ........... $99 DIG100 Digital /O ............ $ 39
. 8 Channel 8-Bit " * 8255 PPI
* 0 to 5 Volt Input *240r487TTLIO
* 14 TTL VO lines Lines option
* Analog Output * Selectable Base
* 400KHz Sampling Address
ANA150 Analog/Counter... $ 89

DIG200 Counter /O ......... $79

* 3 16-Bit Counters

* 8 TTL Input lines

® 8 TTL Output lines

* Selectable Clock
Frequency input

* 8 Channel 8-Bit

0 to 5 Voit input
* 3 16-Bit Counters
* 400KHz Sampling

........... $79 ANA201 Analog ............... $ 129
* 8 Channel 12-Bit
*x1, x5, x10, x50
Programmable
Channel gain
* 100KHz/300KHz
Sampling rate

* 1 Channel 12-Bit
0 to § Voit input
optional bi-polar
* 100KHz / 300KHz
Sampling rate
* 24 TTL VO lines

Engineering Software - Pc/mspos -

Easy-PC Professional XM - Integrated Electronics
CAE System, C Sch tic Capture,
Slmulatlon and PCB Deslgn in one package.... $ 349

More Hardware and
Software items
Ask for our current catalog

PC-SCOPE - Digital Storage Oscilloscope, 1, 2, 4, or
8 Channel Capture and Display of Data. Works with
ANA100, ANA150, and ANA201 Boards............ $39

We accept
MasterCard/Visa Orders

BSOFT Software, Inc.

PHONE 614-491-0832 * FAX 614-497-9971
444 COLTON ROAD * COLUMBUS, OHIO * 43207

LIMITED
FIRST
TIME

OFFER!!

-

KIT # PROGRAMS THE FOLLOWING PHONES

MOTOROLA ONLY w/elite & 951C !!!
Above PLUS NEC P100-200-300-400-600-700

All of above PLUS SONY

Electronics Now, May 1996

All of above PLUS GE (old & new mode)
All of above PLUS AUDIOVOX (does new 800!)
All of above PLUS MITSUBISHI/DiamondTel

All kits are sold for EDUCATIONAL PURPOSES ONLY!

All Kits come
COMPLETE with
cables... SIMPLE

detailed assembly

PRICE

$1995
$2195

$2395 instructions....
plus EASY to
$2595 understand
$2795 ingtructions on
$2995 how to operate.

100 CALL US TODAY AT 770.973.8474 or e-mail ctg@mindspring.com

CIRCLE 319 ON FREE INFORMATION CARD
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QUALITY X
PARTS or E.MAIL For A
FAST Free 6
SHI:PING CATA,i : age
N oo
DISCOUNT i LY TR
PRICING 19 $2.00 postage
PHOTOVOLTAIC o RECHARGEABLE BATTERY “HI-8” VIDEO
DETECTOR 12 VOLTS 9 A/H CASSETTE (USED)
i .
Miniature silicon solar cell converts light Rechargeable lead acid SONY Hi-8 &,— £
impulses directly into electrical charges. Unlike | battery. Prepped for use Top quality, metal particle ey« &
a conventional photo diode or transistor, it in a product which has- 120 minute video cas- I (@‘ ! i
generates its own power and does not n't yet come to market. settes. Used for a short g‘\\‘_ \
require any external bias. Generates 0.4 vdc | They are 5.9"x 2.55"x time, then bulk-erased. =
in moderate light. Silicon cell is mounted on 4.42" high and have a Each cassette has its own 00
a 0.31" x 0.23" x 0.07" thick plastic carrier | strip of foam padding plastic storage box. $ “each
and has pc leads on 0.2" centers. stuck to one side. They have Satisfaction Guaranteed. G AT # VCU-8

Large quantity available.

CAT # PVD-2
75¢ [10 for $6.50 + 100 for $50.00]

Great Price!
800 MA UNIVERSAL
WALL ADAPTOR

Multi-voltage power source elimi-
nates the use of batteries in

many electronic products. This
handy device has 6 volt-
age settings between 3
and 12 Vdc. Universal &
power plugs fit aimost
every product. Polarity
switch. UL and CSA listed.

CAT # MOA-800

“CLAM SHELL”
CELLULAR CONTROL
HEAD MOUNTING KIT

standard 1/4" quick-connect/ solder
terminals. Weight: 8 Ibs. CAT # GC-129

[ 10 for $28.00 + 100 for $250.00

$28%),  Frwwm)

PHOTO RESISTOR

each
7 RELAYS, 4 VOLTAGE

REGULATORS
(and lots of other good stuff)

This pc board |
was a telephone =g
line-sharing
switch. A great
source of cheap
parts. On it [
you will find
3 LM317T volt- e
age regulators, Ln
1 LM340T-5 reguiator with heatsink, 2 crystals,
seven relays, a power transformer, a 600 ohm
coupling transformer and at least 50 other
parts. The voltage regulators alone are worth
$ 5.00. Check it out! $ 50

CAT # EX-1218 “each

The “Clam Shell’ kit is
designed for mounting a
cellular phone control
head in a vehicle. It will
work well for mounting
many kinds of communica-
tions or audio equipment in cars or elsewhere.
Made of heavy-gauge steel, featuring a full 180
degree tilt, a pre-drilled top plate with threaded
holes that fit a majority of celiular control

heads, it includes complete
22

mounting hardware.
each

CAT # CMT-2

ORDER TOLL FREE

MAIL ORDERS TO:

ALL ELECTRONICS CORP.

P.O. BOX 567
VAN NUYS, CA 91408-0567

SUB-MINIATURE
SNAP ACTION SWITCH

CHERRY DG1C-BJO7 S.PD.T. e

Body size: 0.51" long X 0.255" high b 5
X 0.255" wide. Lever with ridged end
simulates roller action. Rated 3 i

amps @ 125 vac, 2 amps @ 30 Vdc.
PC pins on 0.2" centers.
S CAT# SMS-133

Large quantity available.
100 for $45.00

2 for $1 00 1000 for $350.00

1-800-826-

FAX (818) 781-2653 « INFO (818) 904-0524
http://www.allcorp.com/
E-MAIL allcorp@allcorp.com

NO MINIMUM ORDER * Al Orders Can Be Charged to Visa, Mastercard, American Express or Discover + Checks and Money Orders Accepted by Mail « Orders
Delivered in the State of California must include California State Sales Tax » NO C.0.D * Shipping and Handling $5.00 for the 48 Continental United States - ALL
OTHERS including Alaska, Hawaii, PR. and Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change without notice.

Silonex # NSL 4582

Cadmium Sulfide photoconductive cell.

22 ohms in bright light. 2 meg ohms dark.
Plastic encapsulated.

0.29” x 0.26” x 0.07". CAT # 75¢ |
1.5" long wire leads. PRE-12

[ 10 fc. $6.00 + 100 for $50.00 |

RANGE 20 METERS (65.6 FEET)
INDOOR/OUTDOOR

PHOTOELECTRIC SWITCH

SICK Optex # WS/WE260-M230
Invisible infrared beam and
switch is useful for a variety

of security, safety and <
sensing applications
such as perimeter
alarms, electric Qate or
garage door controls or
conveyor line sensing.
Modulated beam covers a
20 meter distance even with poor visibility. |P-66
enclosure rating makes it dust proof and splash
resistant, suitable for most outdoor conditions.
Light/dark switching selector. Sensitivity adjustment
control. LED power and sense indicators. Two
position cable entry gland (90 deg. apart) accepts
1/2" threaded conduit and a variety of wire sizes.
Glass fiber-reinforced plastic housings are 3.05" x
25" x 1". Supply voltage: 22-240 Vac. Solid State
Output: 0.5 amp (must have load to operate).
Includes mounting brackets and hardware.

UL and CSA listed. OO
CAT # PES-4 $4 e

5432

| VISA

| 0\;(.0\"“ !

| MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. |

CIRCLE 214 ON FREE INFORMATION CARD
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102

EARN
MORE
MONEY?

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Earn up to
518 $60 an hour
and more! §

z E_ °l — X
/ ’ §>‘S Learn at home in spare time.
e e No previous experience needed!

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the *“FCC Commercial Radio-
telephone License.” This valuablelicenseis
your professional “ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don’t need a college degree to qualify,
but you do need an FCC License.

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS—You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

Or, Call 1-800-932-4268 Ext. 210

Bl i Sy e
]

commanbd PRODUCTIONS

I FCC LICENSE TRAINING, Dept. 210

I pPO. Box 2824, San Francisco, CA 94126

: Please rush FREE details immediately!

I NAME ol u n el
I ADDRESS _ _ = =
lL CITY _ STATE zIP

iT VIEWERS

SMALL
PASSIVE
NIGHT
VIEWER
KIT
Supplied
with new and
completely ‘ -
assembled USSR made scope. The
EHT power supply is supplied in kit
form. Will work in extremely low light
levels! Best value small night vision
scope available: $220

Tube only from the above and EHT
supply kit: $90

FIBER OPTIC TUBES Used 1st gen.
25 or 40mm (input/output window
dia). With a suitable 'fast’ lens give a
good image in half moon light. Can
be IR assisted to see in total
darkness. Each tube is supptied with
an 9V - EHT power supply kit:

25mm tube $90, 40mm tube $120
We also have blemished versions of
these tubes (not in central viewing
area). Satisfaction guaranteed! Both
sizes (please specify) & EHT kit $35
INTENSIFIED NIGHT VIEWER
KIT See in the dark! Make
your own night scope with

HIGH POWER IR LEDs 880nm 12%
30mW @ 100maA 10 for $6
INFRARED FILTER Very high quality
IR filter and plastic lens cover. Fits
over most torches incl MAGLITEs, for
a good source of IR. Use with
passive and active viewers. $11

CCD CAMERA-VCR
SECURITY SYSTEM

Ready made PIR detector module
and learning IR remote control
combination sets any IR remote
controlled VCR to RECQRD activity
within a 6m range and 1802 view.
Starts recording at first movement
and stops a few minutes after the
last movement. Just like commercial
systems costing $1000's!! No
connection needed to your VCR. PIR
detector, control kit, IR learning
remote control and instructions $70

TINY PCB CCD CAMERA Mono, with
auto iris lens, 0.1 lux, IR responsive,
can be used in total darkness. 1.8 x
3.75 x 1 inch, weight 1.4 oz. Can be
connected to video-in of a standard
monitor or VCR. $99

Email and the WWW

See and download our latest catalog

good vision In substarlight EIeReTIaNT1] (dRNOIV-TECI0TON () -0 301 (o] (=1

illumination! We supply a
3-stage fiber
coupled image

tube and an EHT power
supply kit, lens and eyepiece.
25mm $270, 40mm $360

IR TUBE AND SUPPLY A tube and
supply combination that can be
used as the basis of making a
very sensitive IR responsive
viewer. Typical sensitivity 0.01
tux. Tube and supply kit $80

GEIGER COUNTER

Ready made Geiger counter detects
dangerous Beta and Gamma rays.
Plug-in probe, can be extended with
cable, computer interface (serial),
visual and audible indication of
detected particles. $52

KITS and BITS

2-CHANNEL UHF REMOTE CONTROL
KIT 1 Tx and 1 Rx $31, extra Tx: $12
4-CHANNEL UHF REMOTE CONTROL
KIT Two Tx andone Rx: $68

LASER BEAM COMMUNICATOR KIT:
Tx, Rx, plus IR laser: $39

PLASMA BALL KIT: PCB and
components, needs a light bulb: $18
SLAVE FLASH TRIGGER: Triggers a
second flash unit by picking up light
from camera mounted flash: $5.50
SOUND TRIGGERED FLASH: Triggers
flash from sound picked up by a
microphone, adjustable: $10

PC DRIVEN ELECTROCARDIOGRAM:
Silk screened/solder masked PCB
only and 3.5" disk with instructions.
Uses common components: $8

http://www.hk.super.net/~diykit
ekl cmail orders: oatley@world.net
LSS (From Feb 96: oatley@ozemail.com.au)

LOW COST IR ILLUMINATOR KIT
Use with CCD camera. Has 42
880nm/30mW LEDs. Variable power
output, 10-15V DC operation. $30

HELIUM-NEON 633nm red laser
tubes from new and near new
equipment. Output power in the
range of 2.5 to 7.5mw. Includes our
12V Universal Laser power supply.
Warning: High volitage at dangerous
energy levell 2.5-4mW tube & supply
$50 4-7.5mW tube & supply S80

VISIBLE LASER

eting
DIODE KIT 5mw iQ}
660nm visible o
laser diode and 4

collimating lens, housing and driver
kit. Easy to build, very small $30

VEHICLE COMPUTER

Bicycle-vehicle computer, can be
used on any size wheel
Speedometer, average & maximum
speed, tripmeter, odometer, auto trip
timer, clock, pick-up sensor/magnet
and mounts supplied. $25

TINY FM TRANSMITTER

Tiny ready-made self-contained FM
transmitter in a small black metal
case. Powered by single 1.5V sllver
oxide LR44/G13 battery with inbuilt
mic. Tuning range 88-108MHz,
battery life 60 hours, weight 15g,
Dimensions: 1.3" x 0.9 x 0.4". $27

OATLEY ELECTRONICS (AUSTRALIA)

Phone 011 61 2 579 4985
Phone orders Sunday to Thursday
East Coast from 7pm to 2am West Coast 4pm to 11pm

Fax 011 61 2 570 7910
Mastercard, Visacard, American Express cards with phone,
fax and email orders
P&P for most orders by Federal Express $15 - $25
Al prices are In US dollars

www americanradiohistorv com
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Electronic CAD for Windows

Professional Windows tools at an affordable price
with powerful features to make designing faster.
WinBoard PCB layout delivers sophisticated
interactive routing for complex designs, plus it
has the tools needed for high-speed circuits,
analog, RF and SMT designs.

WinDraft® Schematics

& 32 bit Windows application with multiple
document interface and floating toolbar.

4 Supports hierarchical designs and
electrical rules checking.

@ Over 11,000 unique library parts and Prices start at only ... $250
symbol editor inctuded.

Information is available on the Ivex World
Wide Web. An evaluation copy with a

WinBoard " PCB layout complete 80 page Getting Started Guide is
€ Supports 16 layers, multiple copper only $20.
S World Wide Web: http://www.ivex.com
Complete through hole and SMD library. Tel: (503) 531-3555
. g Fax: (503) 629-4907
CAM Support includes BOM, in-circuit . '
test, NC Drill, Gerber, Pick & Place, DRC.  BBS: (503) 645-0576

CIRCLE 318 ON FREE INFORMATION CARD

led o J " 0 o - & © J W

RELAYS «'LIGHTS * MOTORS

TEMPERATURE + PRESSURE « LIGHT LEVELS - HUMIDITY

SWITCH POSITIONS * THERMOSTATS » LIQUID LEVELS

MOBERSH ' DIGITAL VOICE RECORDERS

* Record up to 218 seconds
= 1 to 8 messages

* High quality speech 12 bit
* Switch-closure actuation
MODEL 100 * Sample rates up to 20Khz
* On-board backup

¢ Direct speaker output

¢ Wide operating range

* Small size 2.6" X 2.6"

* Made in U.S.A. anth © KO
MODEL Audiod"218 -
Call or write for more information g
OEM price and delivery available 3
Custom designs and enclosures 8
Single unit price $149.00 plus s+h m
Quantity pricing as low as $99.00 | 8
NEED A CUSTOM PCE? TRY US. S
&
: &
402 Riley Road, New Windsor, NY 12553 2
(914) 564-5347
Specifications and price subject to change. 103

CIRCLE 225 ON FREE INFORMATION CARD
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RF POWER

TRANSISTORS AND TUBES DIRECT FREQUENCY READOUT
In depth stocking of popular and scpc AUDIO RECEIVER
hard-to-find Electronics Parts. FULL COMMERCIAL FEATURES
Transistors
2SC1969 >
2SC2290.+ 25C2879
25C2312 T
2S8C2879
MRF454 « MRF455 UNIVERSAL SCPC-200 AUDIO RECEIVER
Tubes SERVICES ON SCPC RADIO
6KD6 * 6LF6

All Sports e News Networks e AP - UPI e Radio Nets e Talk Shows e Hometown
Sports e Music - Classical, Jazz, Rock  Major Radio Stations e Financial News
* Over 430 Channels and Growing.

6LQ6 - M2057
8950 - 6146B

811A - 572B FEATURES OF THE SCPC-200

Easy Direct Frequency and Transponder Tuning - 50 TO 90 MHz (LCD)

3-500Z - 3-500ZG
* 50 Channel Memory Bank e C and Ku Band Agile - 950 - 1450 MHz e Automatic
Order Serl FREE Copy of our new Catak)g LNB Drift Compensation (ADC) » Automatic Companding e Digital Frequency

by writing or calling us now. Lock-On (DFL) e High Quality Audio » Commercial Digital Synthesizer e Full LCD
Tel: (619) 744-0700 - Fax: (619) 744-1943 Display e Built in U.S.A. by the Leading SCPC Receiver Manufacturer
INTRODUCTORY PRICE $399 plus S & H - CALL: 1-614-866-4605

p A i—— i
ELECTRONICS, INC.
n F n nTs UNIVERSA Communications Specialists

435 SOUTH PACIFIC STREET 4555 GROVES RD., SUITE 12, COLUMBUS, OH 43232
SAN MARCOS, CA 92069 (614) 866-4605 FAX (614) 8B66-1201

440"

Device Programmers

48 PIN UM ERORIEUTETVIN - Fosy to use software,
2IF PC parallel printer port S help, ful
sceen editor

« Fast Programming
(EMP-20)
27C010A, 23 seconds
28020, 34 seconds
270040, 95 seconds

* Made in USA

1 Year Warranty

* Technical Support by phone

* 30 day Money Back Guarantee

* FREE software upgrades available via BBS

* Demo SW via BBS (EM20DEMO.EXE) (PB10DEMO.EXE)

* E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 27C400 & 27C800,

* Flash 28F256-28F020, (29€256-29C010 (EMP-20 only))

* Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87051, 87C51FX, 87C751,752

912 y 5% x {1 (3" [ 220l » GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 (EMP-20 only)

et}

e
y soeias
= I
-~ 4

. E“l‘-\v‘\g‘:n .

FOR MORE INFORMATION CALL
4630 Beloit Drive, Suite 20 NEEDHAM’S ELECTRONICS, INC. (916) 924-8037

Sacramento, CA 95838 - BBS 916-924-8094
(Monday-Friday, 8 am-5 pm PST) C.0.D. E FAX 916-924-8065

CIRCLE 257 ON FREE INFORMATION CARD
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Parts
Xpress

position.
2-1/4". Net weight: 3 Ibs.

#EN-365-305 ............

GoldStar Oscilloscopes

GoldStar

PP
P————)

Part # GoldStar # Description Price
EN-394-116 089100P 100MHz $899.95
EN-394-115 ‘0S9060D 60MHz 699.95
EN-394-110 0S9040D 40MHz 599.95
EN-394-105 089020G 20MHz w/generator 449.95
EN-394-100 0S9020A 20MHz 349.95

Weller WLC100 Soldering Station

The Weller WLC100 solder
station is adjustable from 5 to
40 watts. tncludes 40 watt
pencil iron. UL approved. Net
weight: 1-3/4 Ibs. One year
manutacturer warranty.

Weller

#EN-372-120...

-$39%

II!!IIIAJO:ATOHE:.W:

CAIG DeoxIT Deoxidizer

DeoxIT is a fast-acting
deoxidizing solution
that cleans,
lubricates, and
improves
conductivity on all
metal connectors
and contacts. Seals
and protects all
electrical connections. Re-
duces intermittent failures, arcing,
wear, and abrasion. Temperature
range: -34 degrees C to 200
degrees C. Use as a general
treatment for connectors, contacts,
and other metal surfaces.

o

Price Price Price
Part ¥ CAIG #/Description Solution  {1-11) (12-23) (24-UP)
EN-341-200 DeoxIT D5, 5 oz. Spray 5% $7.95 $7.15 $6.45
EN-341-202 DeoxIT Mini Spray, 15 g. 5% 4.95 4.50 3.95
EN-341-205 DeoxIT D100, 2 oz. Spray 100% 10.95 9.85 8.85
EN-341-210 DeoxIT Pen Applicator 100% 9.95 8.95 8.05
EN-341-215 DeoxIT Vial w/brush, 7.4 ml.  100% 6.95 6.25 5.65
EN-341-220 DeoxIT Precision Dispenser  100% 1495 13.45 12.10

B & W CCD Board Cameras

T

Ultra, miniature, high
performance 1/3" CCD
single board cameras
feature a built-in 3.6mm
wide angle lens and 400
lines o' resoiution.
Requires a 12 VDC power
supply (our #120-1100).

Din';en:;ions: 1-1/2" W x
1-3/4* Hx 1" D. A g . ;
r WD \ #EN-335-530
“ese #EN-335-525
#EN-335-525 (Standard Iens) ........ N e PR $149%_, .
H#EN-335-530 (Pin N0I€ [6NS) +.vsvrsesseesresessessrssosaararesseseesaces $169%_,
H#EN-120-1100 (12VDC power SUPPIY) vesseeersererssnnnrsssanerssanesrssnans $715EACH

301 Standard PanaVise

Designed for the professional and 1
hobbyist, the mode! 301 turns, tilts e
and rotates to achieve the desired \
Durable nylon jaws open

Headband Magnifier

Features double lens for
choice of 2.2x or 3.3x
magnification and Velcro
type headband. Net
weight: 1/2 b,

.................. HEN-360-672 ....ooovvrrrnrrncnnreenns S19%_
150 MHz Oscilloscope Probe Kit =i

Deluxe probe kit features a modular design

for longer life, switchable 10:1 probe with b
150 MHz bandwidth, 2.8 ns rise time, and ———.
adjustable capacitance from 10-35 pF. 60"
in length. Kit includes 6" detachable
ground lead, sprung hook, trimming tool, 2
channel identifier clips, and replacement
tip. Includes plastic case.

#EN-390-100 ....cocreerveenneiveneneenses FSVERVSPRVOPOITIN. .4 * ko

- g

EACH

Sure Shot 18" Dish for DSS?

Built heavier and stronger than OEM mod-
els, able to withstand 120 MPH wind
gusts! “Pertect Curve” manufacturing
process aliows for maximum signal
reflectivity. Ideal for replacement of
damaged OEM dishes or for additional
viewing locations. Sure Shot comes
complete with mounting hardware and
instructions. Limited lifetime warranty.
LNBF not included. Net weight: 13 Ibs.

#EN-210-405 ........... $49%, .,

Hot Shot 18"
Dish for DSS?®

The Hot Shot teatures the same guality
construction as the Sure Shot, but also contains a
safe low voltage, heating element that automatically
eliminates ice, snow, and moisture from the dish surface.
Hot Shot comes complete with mounting hardware, heater

power supply and instructions. Note: 2 conductor, 18 gauge heater wire not
included. Limited lifetime warranty. LNBF not included. Net weight: 27 Ibs.

H#EN-210-400 .......oovevrnrrnnes e B e e renees $139%,, .,
Grundig LNBFs

Made in England quality! Designed to work in extreme real world conditions.
Features “true circular polarization”. For use with the Sure Shot and Hot Shot
dishes or as a replacement for lightning damaged RCA DSS LNBFs. Available
in single or dual teed. 18 month warranty. Net weight: 1 b.

HEN-210-420 (Singl6 166d) +urevureeusersseesseceresserecens e $79%_ ..
HEN-210-425 (Dual 6ed) .....cvevererererereseesnsessesssseennnes $99%

Phone FM Transmitter

Kit Kit

Easy to bulld and tune in the upper part
of the FM band. Reaches over 1/2 mile
(dependin? on conditions). Uses RF
translistor for its final stage. Requires a
9V battery {not included). High quality
PCB and components. Circuit
schematic provided.

#EN-320-066 ............ $10%,,.,

This small circuit, when connected to a
phone line, transmits both sides of a
telephone conversation into the FM
radio band in the 90-95MHz area. The
phone line itself is used as an antenna.
Includes all components and

instructions.
$995
: EACH

FREE CATALOG «-

CALL TOLL FREE i 2

N 8u5-353-G53 1

1-800-338-0531

340 E. First St., Dayton, OH 45402-1257 ¢ Phone: 513-222-0173 # Fax: 513-222.4644

#30 day money back guarantee ¢$20.00 minimum order #We accept Mastercard,
Visa, Discover, and company C.0.D. orders 24 hour shipping #Shipping charge
= UPS chart rate + $1.90 ($5.00 minimum charge) #Hours 8:00 am - 8:00 pm ET,
Monday - Friday ®9:00 am - 5:00 pm Saturday. Mail order customers, please call
for shipping estimate on orders exceeding 5 Ibs. #Foreign destination customers
please send $5.00 U.S. funds for catalog. ®Quantity pricing avallable.

CIRCLE 262 ON FREE INFORMATION CARD
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Tel: (954) 974-6864
Fax: (954) 974-6818

Popular 1.C.s
LM324 ... 45¢

LM330 ...
& LM358 ...
NESSS ...

Trahslstors

Popular CMOS
CD4001B....
CD4011B ...

YT CDA013B...

DEAL M3....$5.00
[Oy 7805 7812
.‘/ 7905 7912

12 pcs total

{3pcs of each)

More Transistors
MPSAQS.... 15¢
MPSA13__. 15¢
MPSA27.... 15¢
MPSA42....
MPSAS6. ..
MPSA92....

2N5401 ..
MPSH10 .

Q 2N3055

TIP125

Semiconductors
74LS174 ...
7405244 ...
7405245 ..
74LS374 .
LM386N .
MC1488 ...
MC1489 ... 4

V. Regulators
7

O¢
50¢
50¢
50¢
50¢
50¢
S0¢
50¢
50¢
50¢
40¢
40¢

CRYSTALS

—»

3.5795MHz

4.0000MHz ...
11.000MHz .
11.0592MHz ...

. 95¢
-95¢
.85¢

Smm (T1 3/,)
Diffused LEDs

Deal L3: 30 pcs total,

3mm (T1)
Diff. LEDs

Yellow.. 12¢
Deal L6: 30 pcs total

Computer Stuff

6ft printer cable ........ $4
6ft VGA extension.... $4
3-b serial mouse

101 key keyboard .. $19
1.44Mb 3.5" drive ... $20

DIODES

1ND14. s 30|
1N4148 S
1N4001 ... 1A/50V ... 3¢
1N4004 . 1A/400V ... 4¢
1N4007 .. 1A/kV

Gateway Products Corp.

RADIAL LYTICS

1uF/50V ...
2.2uF/50V...

O Deal A2 40 pos total,

Power Dilodes
;ﬁp

1N5401 ..3A/100V ... 8¢
1N5404 .3A/400V ... 98¢
1N5408 ...3A/1kV... 10¢
... BAJ100V. . 24¢
BAMKV...32¢

1N4728A... 3.3V ...
1N4733A 5.1V .

B 1N4730A 9.1V .

1N4T742A 12V

Spcs of eachl....$3400

10uF725V
22uF/25V ...
33uF/25V......
ATUFI5V..... T¢
100uF/25V .... 8¢
220uF/25V ... 9¢
330uF/25V .. 14¢
470uFf25V.. 17¢
Deal A7: 40 pcs total,
Spes of each). $4 00

1A SCHOTTKY
=

1NS817 .. 1A20V . 20¢
1NS818...1A/30V .. 23¢
1NS819...1A/40V .. 24¢

3A SCHOTTKY
="

1N5820...3A/20V .. 32¢
+.3AJ30V .. 36¢
.3AJ40V .. 40¢

Ceramlc Disc
(All caps rated 50V)

S eceeeees

Ceramlc Disc
(All caps rated 50V)

270pF ...........
330pF ...
470pF .
.001uF .
O1uF .
022uF ...
.047uF ...
AuF
Deal R7: 40 pcs total,
(Spcs of each)... 5750

fMono Caps...8¢ea
= K]

O1uF/S0V  .047uF/S0V
022uF/S50V  1uF/S0V

Tantalum Caps

2.2uF/35V...22¢
10uF/35V ... 50¢

Deal T6: 15 pcs total,

Please mail orders to:
P. O. Box: 93-6397
Margate, FL. 33093

oggle Switches

Miniature size
1/4" Panel hole

1k, 4 7k, All 1/4W 5%.

each: 10K, 47K,
470K, 1M. All 1/4W 5%

400V BRIDGES
Sy Caa
4Amp

1Amp ﬁ
1.5Amp

DFO4M ......DIP ... 40¢

SOLDER ROLL
SN63/37
.031° dia
1 Lb Roll

Electronics Now, May 1996

-
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oo 83 Ol Sves of esch). §3.50 $7.80

$10.00 minimum order. We accept VISA, MC, MO, Check, No-CODs. Please add $5.00 for shipping & handling (foreign addresses: $8.50).
Fiorida addresses add 6% sales tax. Hours: Mon-Fri: 9AM to 5PM, Sat: 9AM to 12PM (EST). Al new premium parts. Send for free Catalog.

(10pcs of ea)).....$2.50 (10pcs of ea)....$2.500 1Gb hard drive ... $230

CIRCLE 220 ON FREE INFORMATION CARD

Video Camera Blowout Sale!

When a major
multimedia com-
pany closed a
division, they sur-
plused a limited
quantity of quality
COLOR CCD
video cameras.
These cameras
were part of a high
end video conter-

* encing system.
Manufactured by a division ot Panasonic, these units are
designed to sit on top of a computer monitor and can be used
tor video conferencing. security. ATV. or multimedia purposes.

330 line COLOR CCD imager

NOW
YOU CAN “SEE”
INVISIBLE FIELDS

AND AVOID THEM

Most homes and offices

have hot spots with strong

artificial electro-magnetic

tields, where chronic

exposure may cause

mental or physical problems. Even the EPA names these
fields as suspected carcinogens. You can reduce your
risk by avoiding these high-field areas.

The TriField™ meter detects far more of these fields than any other
electromagnetic pollution meter. It's the only one that independently

-

2 . | . Ca[[ reads AC electrric fields, AC magnetic fields, andradio/microwaves. ltalso
* 3 lux sensitivity for low light applications reads field strengths in all directions simultaneously. Every other meter
@ Standard 1V p-p NTSC output Today’ that sells for under $500 reads only magnetic and only in one direction —
«  Built-in microphone with preamp L they can entirely miss a magnetic field uniess pointed correctly and are
) ) O Limited blind to radio/microwaves and electric fields, both of which cause biological
« Standard RCA video and audio jacks flect

® includes 12v wall mount transformer Ouantity’ e
L ‘ The TriField™ meter reads all three types of fields numerically and with
*  Auoiris with sensitivity adjust a SAFE/BORDERLINE/HIGH SCALE, weighted proportional to effecton
* Smm tixed focus lens from 107 to infinity the body. Thresholds are based on epidemiological and laboratory
« 57 long x 37 wide x 3" high- 7.50z. studies. (While- no absolute hazard thresholds have been established,

reduction of relative exposure is prudent.)

The TriField™ meter comes ready-to-use with battery, instructions, and
one-year limited warranty. The cost is $144.50 postpaid.

This OEM paid over $400.00 each. Your price is only $179.00
plus $5.00 shipping/handling (continental US only).
Sycard Technology MasterCard and Visa accepted
t 180-F Miraloma Way CA orders add Sales Tax
Sunnyvale, CA 94086 Sorry. No CODs

(408) 749-0130 or (408) 749-1323 Fax

Alphalab, Inc. / 1280 South Third West / Salt Lake City, UT 84101-3049
For literature and information, call (503) 543-6545

wWwWwW americanradiohistorv com
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You can simply plug the new TiePieSCOPE - HS508 into the parallel
port of your portable or desktop PC. With the advanced software,
you can use this two channel, 8 bits, 50 MHz measuring instrument
as a fast digital storage oscilloscope, including a lot more features
than a single oscilloscope! Moreover, the TiePieSCOPE - H5508 con-

. tains a multiple display voltmeter (up to 5 MHz true RMS), a spec-

trum analyzer with an harmonic distortion meter and a transient
recorder for recording a variety of signals.

- A . ” 2

The TiePieSCOPE - HS508 is supplied complete with user manual, &

i 4 software, and two probes. >

p 3
§Ta Call now for a free demo diskette ard our catalog!! L
= Toll-free: 1-800-626-6929 g

3

=

> . w

8393 Capwell Drive, Oakland, Callfornla us 9462| 2I 13

fOr Us &1054 Tel.: 510 568-4028 - Fax: 510 568-1397 BBS Tel.: 510 568-6533 i

Internet Address: http:/www.crl/~conway/
CIRCLE 310 ON FREE INFORMATION CARD
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ALFA ELECTRONICS

DMM 89 $179.00
Most Advanced DMM

All Purpose & Communication
-80.7 to 81.4 dBm with 4Q -1200Q
| 20 reference impedances

| True RMS

A 2

HIGH QUALITY TEST EQUIPMENT

BLEST PRICE

| Min/Max/Ave/DH/Relative/Zoom

Frequency counter: 0.01Hz-10MHz
Capacitance: 1pF-50,000pF
Measure AC volt to 20kHz

5000 counts, 0.1% accuracy
Auto/manual range, fast bar graph

Auto power off

Input warning

Splash proof

Volt, amp, ohm, logic, diode, continuity
Ruggerdized case

Rubber holster included

=), LCR Meter 131D

$229.95

Most Advanced LCR
Dual display:L/Q or C/D
Inductance: 0.1pH-1000H
Capacltance:0.1pF-10,000uF
Impedance: 1mQ-10MQ

0.7% basic accuracy
Auto/manual range
Dissipation factor & Q factor
Serial & paratlel mode
Relative mode for comparison
and to remove parasitics
Statistics, tolerance,

Best for design, incoming
testing & production

SMD and chip component

Inductance: 0.1uH-200H
Capacitance: 0.1pF-20,000uF
Resistance: 1mQ-20MQ

1% basic accuracy

Dissipation factor indicates leakage
in capacitor and Q factor in inductor
Zero adjustment to reduce parasitics
Best for high frequency RF

SMD and chip component test probe
$25.00

LIMITED QUANTITY SPECIAL
DIGITAL LCR 680 $74.95
0.1pF, 1uH, 10mQ resolution

DMM 2360 DMM 20 Fluke Muttimeter
Fluke 12 $84.95
i et e (o S080
Capaci : 1pF- 8
$109.95 Frequency 11z 20Mz |Fluke 731l $67.50
DMM+LCR Meter . ,“{g'k':;" . °"'"éu11':g:- Fldke 7511  $129
2 Transistor HFE Holster C-70$16
Inductance: 1uH-40H e | 77 5
Capacitance: 1pF-40pF ? gongr;‘wm.,auty % Fluke I $15
Frequency: 1Hz - 4MHz R:a erzizadacxase Fluke 7911 $175
Temperature: -40.302 °F Rusber holote, $5.00 | Fluke 201t $175
TTL Logic Test 20MHz o —|Fluke76  $175
Diode, Continuity Full line of DMMs, Fluke 87 $287
Volt, Amp, Ohm economy, compact, Fluke 867 $1199
3999 count display ruggerd[zed, solar cell,
Peak Hold automotive, heavy Fluke 97
Auto power off gtl;f)’n.slr'\rgl’l:t;l% o5 Scope Meter$1785
Ruggerdized case. ’ Fluke 105
Tempore s hlted Scope Meler§2709
LCR Meter 814 Frequency Counter
$189.95 FC-1200 $129.95
Best Resolution LCR Diepiay gt Lob o

Period: 0.1us-0.1s
Records hraxIMinIAverage
Data hold, relative mode
Telescoping antenna $8.00
Deluxe case $5.00
'so Available: ]
AC/DC clamp meter,Light meter,
Thermometer, BH ‘meter, High
igital cafiper

voltage probe,
Anemometer, Electronic scale,
Force gauge,Tachometer
Stroboscope, Humidity & EMF
adapter, Sound level meter,
Frequency counter, SWR/field
strength/power meter, Dip meter

test probe $25.00

CTERMER
0y « &

' 20 MHz Oscilloscope with Delay
Sweep PS-205 $429.95
Dual Trace, Component test, 8" CRT, X-Y Operation, TV

Sync, Z-Modulation, CH2 Qutput, Graticule lllum, 2 probes
each has x1,x10 switch. Best price with delay sweep.

PS-200 20 MHz DUAL TRACE $339.95

‘| e) 4- t) % ® 7 PS400 40 MHz DUAL TRACE $494.95
b ( PS-405 40 MHz DELAY SWEEP $569.95

I PS-605 60 MHz DELAY SWEEP $769.95
r mﬁ o+ Ny PS-1000 100 MHz DUAL TRACE $999.95

Scope Probe: 60MHz x1, x10 $15, 100MHz x1, x10 $22
250MHz x1, x10 $28, 250MHz x100 $3¢9

Digital Storage Scope
DS-303 30MHz, 20M Sample/sec $849.96

DS-303P with RS-232 interface $1,049.96
Switchable between digital and analog modes
2 K word per channel storage

8 bit vertical resolution (25 Lerel/div)
Expanded Timeb 10ms/div - 0.5 s/div

Refresh, Roll, Save ali , Save CH2, Pre-Trig

e e emm——=_DC Power Supply e
e = |1 o Ol .
| L~ i@} A output : ;
(B ool o WD N D g

DC Power Supply Triple Output

PS-8202 $499.95
Two 0-30 VDC , 0-3A outputs

One fixed 5VDC, 3A output

Capable of independent or tracking operation

0.02% + 3mV load reguiation heEe R - > Constant voltage and constant current mode

7 1 mVims noise and ripple Four digital meters for voit and current display
Short circuit and overload protected > ~ 4 Excedent reguiation and low rippie

1 PS-8200 with digital voltmeter $179.00 v 4 & E Short circuit and overload protected

4 Also available: 30V/SA, 60V/3A, 60V/SA b Also available: 30V/5A triple $549.95

16V/0A. 30VH0A

Dual tracking 30V/3A. 30V/SA, 60V/3A. 60V/SA

RF Output 100mVrms to 35 MHz
Internal 1kHz, External SO0Hz-20kHz
AM modulation

Synchronization: +3% of oscillation
frequency per Vims
Output distortion:

RF SIGNAL AUDIO GENERATOR FUNCTION GENERATOR
GENERATOR AG-2601A $124.95 EZGH-ZZJ SSA , $169.95
5 SG-4160B $124.95 10Hz - 1MHz In S ranges 8 * Z \n /. ranges
@ oocrmmusnmanns OO S She st asle o snd ame
ranges 1% distortion, DC offset + 10V

VCF: 0-10V control frequency to 1000:1

FUNCTION GEN/COUNTER

" | ———— - = . 0.05% S00Hz - 50kHz
B: =% @ 1 o Audio output 1 kHz, 1 Vims 05% 50Hz - 500kHz FG-2102AD $229.95
Output impedance: 600 ohm Generates signal same as FG-2100A
LosRanaT P Frequency counter 4 digits

FREQUENCY

RF SIGNAL
GEN./COUNTER
SG4162 AD $229.95

Generates RF signal same as
S$G-4160B

6 digit frequency counter 1Hz - 150
MHz for internal and external
source Sensitivity <50mV

AUDIO
GEN./COUNTER
AG-2603AD $229.95

Generates audio signal same as
AG-2801A

8 digit frequency counter 1Hz-
150MHz for intemal and external
sources Sensitivity <S0mV

Feature TTL and CMOS output

SWEEP FUNCTION

GEN./COUNTER  $329.95
0.5Hz to 5 MHz in 7 ranges

Sweep: Linear 10:1/Log 10:1 20ms to 2s
AM Modulation

Gated Burst, Voitage Control Generator
Generator Control Voitage & 8 digit counter
1H2-10MHz for internal & external sources

(800) 526-2532/(609) 520-2002 15 pav MONEY BACK GUARANTEE. 1 YEAR WARRANTY

Electronics Now, May 1996

ALFA ELECTRONICS

FAX:(609) 520-2007 CALL OR WRITE FOR FREE CATALOG AND BEST OFFER.

Visa, Master Card, American Express, COD, Purchase Order Welcome
CIRCLE 213 ON FREE INFORMATION CARD

741 Alexander Rd., Princeton, NJ 08540
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iNnstek’

100 MHz Cursor Readout Scope

4 ch, 8 traces 0S-6101

* 4 independent channels, 8 traces

* Time /Voltage cursor measurement
* ALT triggering function for 4 ch.

* Sweeps to 2ns/div, Delayed Sweep
*TV Sg'nc., Ch. 1 output, Z-axis input
* 2 probes(x1, x10)

100 MHz Scope, 4ch. 8 traces
Best value all purpose scope
0S-6100B

* 4 channels, 8 traces .
* High sensxlnl;lsty S00uVv/div
* Sweeps to 2ns/div, Delayed sweep
* 20 kV accelerating voltage
*TV samc,, Z-axis input
A and B gate output
* Best price 100 z scope
* 2 probes(x], x10)

$1,499.95

$1,329.95

50 MHz Triggering Oscillosco;)e
$699.95

08-653
I

* Dual Channel * ALT Tnggenng
* Hold Off Function * High sensitivity 1 mV/div
* Delayed Swech * Tnigger level lock function
* Built-in Delay Line  * Z-axis input, CH| output
* TV Sync [©7) probes&l, x10)
20 MHz Oscilloscope
0S-622B $344.95
& kil
i N 'Y
i — P z 20
s NS

U

* Dual trace, X-Y. operation

* TV Sync., Z-axis input,CH 1 output
* High sensitivity | mV/div

> Tnggﬁr level lock

* 2 probes (x1, x10)

08-623B - 20 MHz w/Delayed Sweep..................
08-935 - 5 MHz One channel.. .

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

DC Linear Power Supplies
Single Output

* Constant voltage and constant current mode

* Voltage regulation <0.01%

* Current regulation <0.2%

* Low npple and noise . .

* Overload and reverse polanty protection

* Features 2 analog or 1 digital meter(PS senes)
2 analog or 2 digital meters(PR series)

PS-1830  :(0-18V, 0-3A). . $209.95
PS-1830D : Digital Displa b
PS-1850 :g)— 8V, 0-5A i
PS-1850D : lgtal Display.. .$244.95
PS-3030 - (0-30V, 03IA) o $224.95
PS-3030D : Digital dnsgla 254.95
PS.6010 - (0-60V, 01 A} ]
PR-1810H : (0-18V, 0-10A).

PR-3060 :(0-30V, 0-6A)... :
PR-6030 :(0-60V,0-3A)....... .. $314.95
PR-6030D : Digjtal Display..... $399.95

Triple Output DC Power Supplies

o o

S

= --'(“ 5 E :
~.-.U.\ ‘_gﬂﬁ

* Two variable 0-30VDC, 0-3A outputs

* One fixed SVDC, 3A output

* Auto tracking .

* Auto senal and parallel operation

* Constant voltage and constant current mode
* Continuous/dynamic load can be selected

* Features 4 analog or 2 digital displays

PC-3030 - (0-30V, 03AX2)...... ... .. $49995
PC-3030D : Digital display. ...8549.95
Programmable DC Power Supplies

i

SRS

G oy g \ >
R o R

K. &

* High stability , low drift, 4 digit displa

* Frontrear output-sense switch selectable

* Auto step running w/timer settings

* 100 point programmability (PPS series)

* 50 pont programmability (PPT senes .

* Auto senal and parallel operation (PPT series

* Auto tracking (PPT series), IEEE-488.2 and SCPI
compatible command set (optional)

PPS l§6OG' -18V, 0-6A

PPS-3635G:
PPS-6020G: (0-60V., 0

FAX:(609) 520-2007
Visa. Master Card. American Express. COD, Purchase Order Welcome
CIRCLE 213 ON FREE INFORMATION CARD

www.americanradiohistorv.com

Test & Measuring Instruments isoswzcerr.ssuies

Digital Display Function Generator
FG-8016G $239.95

* Frequency Range: 0.02Hz to 2MHz

* Three Instruments in one: Function generator, Pulse
enerator & Frequency counter

* Sine, Triangle, Square, TTL Pulse and CMOS output

: ]Bum-in 6 digit counter with INT/EXT function

:1 tuning range
* Variable DC oii":egt control
FG-8015 Function Generator

* 0.02Hz-2MHz (No Counter)...... .$189.95
FC-8131 Intelligent Counter 1.3GHz .. .$469.95
FC-8270 Intelligent Counter 2.7GHz.. .$629.95
UC-2010G Universal Counter...... .. .$294.95

Digital Multimeter & C Meter
DM-8034(3": digits) $179.95

* 8 Function, AC/DC voltage, AC/DC current, resistance
: Built-in C mcltg)o d\x/oge;.d t?t) ‘:nd audible continuity check

vo
OB ey =
DM-8040 (3% Digits, True RMS)
* Measures ACV to 50 kHz.
DM.-8055 (5% Digits)
* 0.006% basic accuracy
* 11V, Im02, 1nA resolution
* dBm measurement .
* Auto range, relative mode, Max/Min

DM-8055G(5% Digits, GPIB)..
Model DM-392

....$339.95
$649.95

.$889.95

Fivrrm wesare v Iy
W | (3% digits) $109.95
i -
| FESp * Auto/Manual W38 rangs)
— e ' * 42 Segment analog bar graph
3 s 5 - * Data Hold/Min-Max memory
4 ‘»3'4"\‘,-_ /Relative mode
i - * Auto power off’

* Overload protection

* Audible continuity check
/diode test

* Capacitance: |1pF-40uF

* Frequency: 0.1Hz-1MHz

* 20 Amp range

* Double high energy fused
(1A, 20A)

* 0.3% DCV accuracy

DM-351 : 3% Digits w/Continuity, Auto Off.. ....... $54.95
DM-352 : 3% Digits, Cap. Freq. . 20 Amp.......$79.95
DM-353 : 3% Digits, Cap. Freq. Temp. hFE..... ..$84.95
DM-391 : 3% Digits, Auto, Cap. Freq. Min/Max ... $99.95
DM-392 : 3% Dagits, Hold, Min/Max 20Amp......$109.95
DM-393 : 3% Digits, Peak, Logic, hFE, Freq........$119.95

(800) 526-2532/(609) 520-2002 150ay MONEY BACK GUARANTEE. 2 YEAR WARRANTY

CALL OR WRITE FOR FREE CATALOG AND QUANTITY DISCOUNT.

MON S21U0L3|T ‘9661 ABWy
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Construction Tools for Audio & More!

Audio Transformers 0 ?gsﬂ’wrgsg‘raoxis Mini Proj Boxes
s B B S g v 7| A % CORSTRUCTION 4 ject
75775 1507800 L1 w18 .10 M WS 37 P Octet MODEL WxDxHin. A* B* OPT
% e K e 28| e MPB 2 05 2.35 1.35
ﬁ % D Mi48 i (| B——_ —C— - Xxex ¥ . =
1 = 30 NONI i‘u'r} 32 [ 1 T MPB-2 1x4x .55 2.65 1.90
/ o — - MPB-3
& BUILD THAT et T A TR AR Mt
AUDIO PROJECT |2 i § : ¢ w7 | T MPB5 15x4x15 265 2.95 245
1507600 1501600 O o -30dB  C M4 7850 R R 2. .
WITH SESCOM |5/ o ¢ I A MPB-6 15x6x15 3.10 3.80 3.30
AUDIO SIPS 1R /w0 O 2 RE Do | AR SET S MPB-7 15x2x3 2.35 2.65 2.05
0780 800 5 NE L M7 T cion MPB-8 15xdx 5 325 3.30
Hassfel !leeSéPclrculls have |10/ o0 9, ol s 4 @ 558 MPB-9 15x6x3 4.5 4.65 4.55
9pins on 0.1" centers. | |10/ 600 L0 1 90 mods F Mkst A , MPB-10 15x2x5 2.60 3.60 3.30
Approc LIWXTOHROED |G fe LB T X D@ T WA | i Bol\)l(el‘%3 %ﬁgLfgrsggES MPB12 T5y6xs 440 520 525
= IERE 2 I A i Jas o - MPB-12 15x6x5 440 520 625
50/800 600 0 4 s B 74 - 5 3 2 .29
Audio SIPs BES 18 1 b 2 O MPB-132x2x2 230 270 1.90
DESCRIPTION MOOEL A+ B ] [mm e 1o olm N -me e e Large Project Boxes MPB-142x4x2 2.75 325 3.00
DUAL GENPURPOSE GANAWPS  SIP-1 20.00 2050 | [sbit s  Mi 1 -0 NONE L Wil zido| A«To@ BaieClw ODEWAD Y. A=l | ee-1S 12 6 Ri2Ma55HSHSIMt 5
DUAL ELECTRONIC MIC INPUT AMPS SIP-2 2500 25.50 | [1/%0 % M B 3 o o xxRtin. MPB-16 2 x 8 x .85 7.60 525
DUAL ELECTRONC URE INPUT AWPS__ SIP-3 25,00 25.50 | |1/e0 " o 8 F__u-i08 4 LPB-1 d4x6x2 1050 1250 | |MPB-17 3x2x3 255 3.05 2.45
'DUAL ELECTRONC LINE OUTPUT AMPS_ SIP-4 25,00 25,50 | |ioram sx W 8 0@ _C Mo res -: - :x;sx ;-gg .gg MPB-18 3x 4 x .00 3.65 4.15
LINE AMP WITH BUFFER STAGE_ SIP-5__21.00 21.50 | |13/%% LR R T ad LPB- x95x - . MPB-19 3x6x3 435 505 580
AL SUMMING AMP 6 X . TR T w1 LPB4 6x8x2 1375 1625 MPB-20 3 x 480 565 7.50
BEALHEAOPHONE A;PS —=— 153% /%0 15 Ve om s ma ek LPB5 7x7x2 1150 13.95 | |MPBaT 4x6x 4.57’0 30 445
ALC - LINE LEVEL 50| (i o I i a3 LPB-6 7x9x2 13.75 1625 |MPB-22 4x10x3 565 6.10 10.55
DUALVCA_ 60| |soimo isk LD 1 o4 S0d8 F ka5 5430 LPB-7 7xifx2 1550 18.50 MPB-23 4x12x3  5.90 6.50 12.55
FOUR COMMON BUFFER AMPS _SIP-1 50 | |t 1s WD 1 s d9® O e e LPB-8 7x13x2 17.75 21.00 | |MPB24 4x14x3 _ 6.30 7.00 14.50
OUALELECTRONICSWITCH __ SIP-11_21.00 2150 | (0% 1% _u 3w G e LPB-s 7x15x2 2525 30.00 | |‘o AWNCHANDMCROEXTAUSON
VIOEO 0 - 3 OUTPUTS _SIP-12_35.00 3550 | [im/em 1 U 20 08 R MTT 48 LPB-10 10x17x2 30.75 36.50 )
DUCKER_ SIP-13_20.00 20.50 | [g 2351t i R LPB-11 13x17x2 36.50 43.25 /gé;gm:ésxls%%ssmwm&mwwsu
ELECTRONIC MIC-LINE PAD SIP-14 2200 2250 | {so0 800 R — : o $ 118217 LPB-12 4x6x3 1225 14.50
TSR 7 15K 15x/ 60K 1 S M
oo e e osd | [BREELS |k a2 ¢ e n: PB1t rsses o2 12T0 | WRITE OR FAX FOR CATALOGS
AUDIO OSC/METERDRIVER __ SIP-17 22,00 22,60 | [M/sctxulo | - Pt 5o P 4 8i0has }g?g ;ggg
15k 15k L 1 3 1 7., - X X & 2 4
z; T T wa i LPB16 7x15x3 2550 3025 | CONSTRUCTOR'S HARDWARE,
MIC PRE-AMP / 4 WATT AMP S Vi R R 5 Wh me LPB-17 8x12x3 2500 29.60 AUDIO SIPs &
DC/OC CONVERTER 1w e U 1 10 I 3 AUDIO TRANSFORMERS
SRR 2orel 2 5k U & 8 | Ms4 3725 LPB- d d
DUAL GAIN AMPS - SINGLE SUPPLY _SIP-21_20.00 & i L1 «4 -60d8 LL ;E _;-:,zg, PB- 1‘,(12!,(3 g; gg gf; gg
DUAL SUMMING AMPS - SINGLE SUPPLY_SIP-2220.00 i) D, 1 18 408 O W48 _8e0 . LPB- i i
LWTER - FASTATTACK /SO FEEASE_ SIP-23 2000 20. Lsu_ !;Q‘Y‘U’L_WEM? -“;E @ ?o.m—w Tea.rs A.«vﬂffh"&ﬁ.w e -20 10x14x3 30.00 35.50 Fax Orders
DUAL UNITY GAIN BUFFERS _SIP-24_20.00 20.50 —== LPB-21 10x17x3 31.50 87.50 Tollikres
AC POWER SUPPLY +18V OUT __SIP-PS 30.00 31.00 . g LPB-22 12x17x3 3575 4225} U.S.& Canada (Mexico dial 85 first)
AC 10218 VOLT REGULATOR CROUT _ SIP-18v_20.00 20.50 | W€ also stock over 75 small parts for audio construction! |LPB-23 14x17x3 44.00 52.00 800-551-2749
Cormsenin s e ecen | SESCOM has it all; with just one call! |t snmser 2|  Avstalla 1800-12-8491
N
® SESCOM,INC. ORDER TODAY ORDERS (800) 634-3457 m FAX (800) 551-2749
[(T3| " 2100 WaRD DRIVE -:.%Luiﬁ'%ii,{'éf'a”ﬁ&.“égﬁ-‘é’g'Eé?’gé’ Fomb HOURS OFFICE (702) 565-3400 W FAX (702) 565-4828
| HENDERSON., NV = Monday thru Friday TECH LINE (702) 565-3993 M-Th 8 am to 4 pm (PST)
Ll ' 0 M\N\MU VISA ’% Carsal 8 am ‘til 4 pm (PST) SESCOM, INC. is not responsible tor inadvertent typographical errors.
$30.0 RDER - o Prices and specifications are subject to change without notice.
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$ OEM (1K) PRICE
86 SBC 583
-5 SER (8250 USART)

-3PAR (32 BITS MAX)
-32K RAM, EXP 64M
-STANDARD PCBUS
-LCD, KBDPORT
-BATT. BACK RTC
-1RQO-15 (8259 X2)

- 8237 DMA 8253 TMR
-BUILT-IN LED DISP.
-UP TO 8 MEG ROM
-CMOS NVRAM

USE TURBO C,
BASIC, MASM
RUNS DOS AND
WINDOWS
EVAL KIT $295

ARC SALES LTD.

262 OLD NEW BRUNSWICK RD.
PISCATAWAY, NJ 08854

We offer an extensive inventory of
PREOWNED $ 9 5 i

PRICE
ELECTRONIC TEST EQUIPMENT UNIVERSAL

e LIQUIDATION PRICES .I:Qsoeﬁgﬂuns’lER

-CMOS, EE, FLASH, NVRAM
- EASIER TO USE THAN MOST

e TESTED AND GUARANTEED RO GONT ahpTeasTY
| -PLCC, MINI-DIP ADAPTERS
e FAXORCALL FORLIST

- SUPER FAST ALGORITHMS

OTHER PRODUCTS:
8088 SINGLE BOARD COMPUTER ....... OEM $27...*95

FAX 908 -981 1244 PC FLASH/ROM DISKS (128K-16M)................ 21....75

—==2 16 BIT 16 CHAN ADC-DAC CARD .. 55...195

PH 908 981 9600 - - 800 220 0044 WATCHDOG (REBOOTS PC ON HANGUP)... 27 ... 95
EXT 154 OR 120 “EVAL KITS INCLUDE MANUAL  [ea] p1i/S BOX 850

VISA/MC/AMEX | SURLIMITED warRANTY (=] MERRIMACK, NH

| HRs:MON-FRIToAM-sPm EsT (S (508) 792 9507

www americanradiohistorv com
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Quality Reconditioned

Test Equipment

Hewlett-Packard 3325A

Synthesizer/ Function Generator, 1 p'z to 21 MHz,
wideband sweeper, programmable, 11 digit resolution.

$2000.00

Hewlett-Packard 35868

Selective Level Meter
Makes carrier measurements to 32.5 MHz, voice
channel measurements from 50 Hz to 100 kHz, can
use the 33368 Level Generator as an aufomatic
tracking generator. Opt 004. Like new condition.

$850.00

Hewlett-Packard 33368

Synthesizer/ Level Generator
Frequency coverage is from 10 Hz to 21 MHz, making
the 33368 useful for telephone circuit loop testing on
most FDM systems. Includes opt 005. Like new.

$850.00
Hewlett-Packard 334A

Distortion Analyzer, 5 Hz to 600 kHz range, measures
total harmonic distortion down to 0.1 % full-scale.
Residual noise below 25 pV. Voltage measurement
over arange 300 pV to 300 V rms full scale.

$369.00
Hewlett-Packard 3456A

Digital Voltmeter, 6.5 digit system, measures dc, true
RMS ac voltage and resistance. Five full scale dc
ranges from 0.1 V to 1000£2 to 1 GS2 resistance in 8

ranges.
$800.00
Hewlett-Packard 5334A

Universal Counter, 200 Mhz, built in automatic rise
lime, duty cycle, puise width, slew rate and phase
measurements. Automatic triggering.

$1650.00
Hewlett-Packard 8901A

AM and FM to 1% accuracy, measures RF frequency
and power,completely automatic, options available.

$5500.00
Hewlett-Packard 8903A

Audio Analyzer, measures distortion, SINAD, signal-
noise, frequency (20'Hz to 150 kHz), ac and dc level,
options available.

$2750.00

14455 NORTH 79TH STREET, UNIT #C * SCOTTSDALE, ARIZONA 85260

(602) 483-6202 * Fax (602) 483-6403

Modulation Analyzer, 150 kHz to 1300 MHz, measures 3

Please call for our Free 1995 Catalog

Tektronix 475A DM44

Oscilloscope
250 MHz bw, dual channel, 5 mV/ div sensitivity,
1nS/ div sweep rate. With differential-ime/ DMM
option. Includes 2 probes.

$975.00

Tektronix 465 Oscilloscope
100 MHz bw, dual trace, 5 mV/div sensitivity, 5 ns/ div
sweep rate, 8 x 10 cm CRT, includes 2 probes.

$590.00

Tektronix 485 Oscilloscope

350 MHz bw, dual trace, 5 mV/ div sensilivity, 1 ns/
div sweep rate, 3.0 div/ ns writing speed, selgctable
input impedance.

$1000.00
Hewlett-Packard 8012B

Pulse Generator, 50 MHz, variable transition times
down to 5 ns, + 10V amplitude; selectable source
impedance, ideal for testing TTL.

$675.00

Tektronix 454 Oscilloscope
DC to 150 MHz, 5 mV/ div sensitivity, dual trace, .05
ps to 5s/ div timebase plus sweep delay circuit.

Special $450.00

Tektronix 492 Spectrum

Analyzer
50 kHz to 21 GHz, 80 dB dynamic range, amplitude
comparison in 0.25 dB steps. Options 01, 02.

$7500.00

Tektronix 492 Opt 01, 02, 03
$8250.00

Wanted Test Equipment
call or fax us your list!

CIRCLE 235 ON FREE INFORMATION CARD

WwWwWWwW.americanradiohistorv.com

Fluke 8600
Digital Multimeter, 4.5 digit led, .02% accuracy, 5
functions.

$159.00

Fluke 1900A

Multifunction Counter, 5 Hz to 80 MHz, provides
frequency, period, period averaging and totalize
measurements, 6 digit display, 1 MHz low-pass filter.

$189.00 Special
Fluke 720

Kelvin-Varley Voltage Divider, 0.1 ppm resolution, 0.1
ppm of input absolute linearity.

$2050.00
Fluke 5200A

Programmable ac calibrator, outputs from 100 pV
rms to 120 V rms at 50 mA. Frequency range 10 Hz
to 1 MHz, amplitude range is 1 mV to 1000 V.

$2350.00
Fluke 5215A

Power Amplifier, output voltages to 1100 Vrms, max
output of 200 W, frequency from 10 Hz to 100 kHz.

$2350.00

Hewlett-Packard 86568

Synthesized Signal Generator, 100 kHz to 990 MHz,
10 Hz resolution, +1.0 dB absolute level accuracy,
150 ms frequency switching speed, HP-iB.

$5000.00

Hewlett-Packard 8568A

Spectrum Analyzer, 100 Hz to 1.5 GHz, 10 Hz reso-
lution, frace markers w/ amplitude/frequency readout.

$13900.00

Hewilett-Packard 85698

10 MHz to 22 GHz, input preselection,1.7 to 22 GHz,
resolution 100 Hz to 3 MHz.

$9200.00

AREBEREEERN.
AuPu NN
V!

SALES COMPANY
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VOICE CHAN

GERS!

ELECTRONIC KITS AND MORE!

@ Powerful 2 stage audio ampiifier.

&

@ Tunes 88-108 MHz.
@ Up to 1 mile range.
@ Requires 9V battery. (Not indl.)

@ Sensitive, picks up sounds at
the ievel of a whisper.

| SUPER-MINIATURE FM TRANSMITTER

Super smail FM transmitter. Use with any FM broad-
cast receiver. Easy to assemble, all_chip (SMT) parts
are pre-assembied to the dircuit board.

$44.95

SR T —

@ Dial your phone from any-
where and listen to the
sounds inside your home.

# Two digit Touch Tone code
for secure operation.

TELEPHONE SNOOP

The latest in home or office security. Call home from any-
where, enter a two digit security code, and hear the sounds
in your home . Automatically tums on without ringing the
phone, venfies code, then activates for one and a half minutes.

XPS-CASE KIT $13.95
XPS1000 C KIT $55.95

© Digital voice changing: male to
female, female to male, adult
to child, child to adult.

® Anonymity on any call.

@ Button for normal operation.

@ 16 feveis of voice masking.
VOICE CHANGING TELEPHONE
STOP THOSE ANNOYING TELEPHONE CALLS!
Sound older and tougher when you want to. Not a
kit. Fuily assembled. Single phone operati

@ Sensitive audio amplifier, picks up
sounds at the levef of a whisper.
@ Tunes 88-108 MHz.
@ Up to 1/2 mile range. ﬁ.

@ Miniature photo battery mounts
right on clrcuit board. (Induded)

MICRO-MINIATURE FM TRANSMITTER

Including the battery, this is the Worlds smallest FM

fransmitter. Use with any FM broadcast receiver. Easy

10 assembie, uses pre-assembled circuit board.
XWB1000 E-Z KIT

® Transmits a continuous beeping tone.
® Adjustable from 88 to 108 MHz.
® Up o 1 mile range. Y
A ) 3
1

® Works with any FM
broadcast receiver.

TRACKING TRANSMITTER
Only 0.7 by 2.4 inches. the XTR100 operates at voltages of 3
to 18 Volts and is ideal for use in locating lost model rockets,
bicycles. automobiles, games of hide and seek, and contests.
XTR100 C Kit ..

@ Digital voice changing: male to
female, temale to male,
adult to child, child to aduit. 4

@ Use with any modular phone.

@ 16 levels of voice masking.

@ Connects between handset and phone.

VOICE CHANGING ACCESSORY
STOP THOSE ANNOYING TELEPHONE CALLS!
Sound older and tougher when you want to. Not a kit.
Fully bied. Use with single or multi-line phones.

TRANSITION 2000

TRANSITION 2001 ...

WE ACCEPT VISA, MC, MO, COD
SHIPPING & HANDLING EXTRA

S =

BUY WITH CONFIDENCE FROM XANDI

¢ 30-DAY REFUND POLICY
* TECH SUPPORT NUMBER (602-894-0992)

@ Up to 1/2 mile range.
@ Miniature photo battery mounts
right on drcuit board.
@ Transmits at 143 MHz.

#
® Amazing audio sensitivity, picks up
sounds at the level of a whisper.

CRYSTAL CONTROLLED FM TRANSMITTER

including the battery, this is the Worids smaliest crystal con-
trolled FM transmitter. Transmits to any scanner type re-
ceiver. Easy to assemble, uses pre-assembled circuit board.

XTL1000 E-ZKIT ... .. $69.95

®Covers 10 2,000 MHz.
®Compact hand heid unit.

®Uses sensitive microwave
transistor amplifier.

@®includes miniature loud speakev
for audio indication of detected signals.

SUPER SENSITIVE BUG DETECTOR
When the XBD200 intercepts a signal in the 1 to 2,000
MHz range, it emits a growl that increases to a high
pitched squeal as the signal strength increases.

XBD200 C Kit ......
® Uninterrupted coverage of
800 to 950 MHz. e

@ Works with any scanner that s
can receive 400 to 550 MHz. a-

800-950 MHz SCANNER CONVERTER KIT|

If your scanner can receive 400-550 MHz, just add
the XLC900 for uninterrupted 800-950 MHz cov-
erage. It converts all 800-950 MHz signals down to
400-550 MHz so your scanner can receive them!
Add our custom case kit for that "Professional” look.

XLC-CASE KIT $13.95
XLC300 C KIT

@ Smaliest Phone transmitter anywhere!
nes 88-108 MHz. o
Up to 1/4 mile range.
@ Attach to phone line N
anywhere in house. &%
@®No batterie requnred =
powered by phone line.

SUPER-MINIATURE PHONE TRANSMITTER
Worlds smallest FM phone transmitter. Use with any
FM broadcast receiver. Easy to assemble, all chip com-
ponents are pre-assembied to the circuit board.

§

® Use with any FM broadcast receiver.
entire house!

@ Up to 1 mile range. | 'ja: ﬁ
audio amplifier. e

MINIATURE FM TRANSMITTER

capable of picking up sounds at the level of a whisper

and transmitting them to any FM broadcast receiver.

® Transmit high quality stereo to
any FM stereo receiver.
quick and easy tuning.

® (deal for use with

FM STEREO

Transmit full-bodied Hi Fi stereo to any FM sterec re-

Includes an output booster stage for greater range.
XFS-CASE KIT 13.95

@ Hear every sound in an

®Powerful 2 stage

The XFM10Q has a super sensitive microphone and Is
XFM100 C Kit

@ Built-in output tevel monitor for _
personal CO player.

ceiver. Separate left and right inputs and gain controls.
XFS108 C KIT

F e RN S T el T - R TI BY: (o [o I i [Ty & 11 Bl SEND MAIL XANDI ELECTRONICS
[TV AN TR P N AT 2 3l ORDERS TO: BOX 25647
ASK FOR FREE CATAG OF OUR PRODUCTS TEMPELAZ 85285.5642

S ' Serving the public since 1981
ld FEIECTIRONICS., INC.
1270 E Broadway Rd. # 113, Tempe AZ 85282

Electronics Now. May 1996
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~GIANT ..

of Computer Viruses

Enter the secret world of computer
viruses with this incredible book!
Find out how viruses work, while
learning coding secrets that make
your computer software capable
of amazing feats. Explore the PC
as well as Windows and 0S/2
internals. Learn how to get a super
user account on a UNIX system with

THE

GIANT

8L Adt\ 300)(
comwma ‘mmsws

ESN RECC DECODER kit

An affordable alternative. Decodes
audio level signal, must be used in
conjuction with a scanner. Call or
fax for specifications.

e $445

883 a virus. Get the inside scoop on the incredible KOH virus
%g: - a beneficial virus that will keep your data encrypted for

you. More than just a dry textbook, this book is an
excellent tutorial in assembler that will hold your
interest with a fascinating subject! It includes full source
and explanations of 37 different viruses and four different
anti-virus programs!

TEST MODE Software

Works with a wide variety of
phones. Repairs phones, activates
> certain features, etc.
N\ ......Call 672 page Book $39.95
Program Disk $15.00
Shipping $3
Call (800)719-4957 now!
to order (Visa/MC/COD) or call or write for free catalog!
American Eagle Publications, Inc.
P. O Box 1507
Show Low, AZ 85901

»

Cellular Masters, Corp.
805-652-0654

567 W. Channel Islands Blvd. #188, Port Hueneme, CA 93041

CIRCLE 317 ON FREE INFORMATION CARD
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PROFESSIONAL DESOLDERING with the

L.ane Norman - Normans Electronics Inc.
Atanta GA  404-451-5057

Harold
Smedberg -

Smedberg

Electronics -

Custer MI

‘The SC7000
A cost effective solution to B has reduced
desoldenng equipment at less than half the ?:‘é damage to
price of most equipmient. It’s performance is boards by
ASTOUNDIN%. 210%. It has

S0

Mike Murphy - Service Center -Van Nuys CA 818-785-7805 decreased my
The single best investment of repair equipment we’ve made. 1t desolderin;
outperforms all other desoldering tools we’ve used. Easier to use time by 50%.
and least expensive. The best priced

_— tool on the market.

Tom Mullett - JC Penny TD&S -
Wausatose W1 414-259-2486

The SC7000 is a very easy to use, self-
contained desoldering too{ We had a 70%
increase in production after the purehase of
the SC7000. 1 highly recommend it.

Paul Reindorf CET - ¢ TV &Comm. -
Santa Fe NM 5054718930

This tool has ﬂ?‘id for itself over & over again.
[ don’t know how we ever did without it

Randy Whitehead - Service West - Salt
LakeCity UT  801-2624069

My techs thought it would be a waste. 1
bought one aniyway atter a demo. My
techs then fought over it. Now we have
three. It is the Best desoldering tool we
have ever used.

Timothy Kraft - Monikraf, Inc. -

Cherry Hill NJ  609-751-3252

We replaced all our existing desoldering
stations with the SC7000. Our techinicians
are very pleased with the improved
performance, portability, and reliability
over our previous higher priced equipment.

Mike Metsikas - RGB Services - Philadelphia PA

1 may not need this tool for every job, but when I do, | swear
by it. Its perfect for field service because of it’s size. An
incredible tool, | wouldn’t do another house call without it.

Bill Warren CET/CSM - Warrens Audio & Video - Knoxville TN
We have been extremely satistied with the ¢ ualur and
e

Bob Monroe - MA.R.C. Electronics - Virginia Beach VA 804-468-3932
Best investment we’ve made. Saves time, especially with multi-
sided PCB’s. Extremely pleascd with warranty. Failed within 6
months and replaced by DEN-ON overnight.

Dick Manning - Dicks Electronics - Hartland W1 414-367-8339
The ease & speed of component removal greatly increases productive time. The
SMD kit makes SMD removal a breeze, even for inexperienced Techs.

Dave Hayes - E-H Engineering Ltd - Lincoln NE 4024666720
Has been a durable & reliable desoldering unit. Our use has been both
lab & field application over the last 2 yrs. with positive results.

Bob Sorrels CET/CSM Polytronics Microcomputer - Shreveport LA
We’ve used our SC7000 almost every day for about three years with
virtually no problems. Just clean it before you turn it off for the day.

George Hefner - Hefner Electronics - Coleridge NE  402-283-4333

BeinF a one-men service center, | hesitated to spend the money on a
desoldering tool , however all that changed when | nearly ruined a $400
computer logic board. 1 use the SC7000 daily. It has cut my desoldering
time by 50 to 75%.

Steven Gray - Electronic Wizards - Wichita KS 316-686-8324
By far the bést desoldering tool we’ve ever used. Much more suction than other
similar types we’ve tried. “No trouble with postage stamp IC’s or anything else.

Dennis McMannis - Thorn Services International - Mabelton GA
The SC7000 has decreased mr use of wick by 75% and at $25 aroll, it pays for
itself within months. My total bench time is reduced by approx. 20%.

Don Cressin - Certified Electronics Serv ice - Eflicott City MD 301-461-8008
We have obtained excellent results with the SC7000 including repairing
high density U/V tuners. It is one of the best purchases we have made.

Doug Pettit - LuRa”\; Electronics - LuRay VA 703-743-5400
We found that the SC7000 not only saves money vs. wick, but saves valuable time in

troubleshooting, It allows you to be more accurate in removing SMD’s. durability of the DEN-ON SC7000 as well as with after the sale support.
Paul Horvat - Service Excellence Inc. - Bergenfield NJ  201-387-7776 David Dumber - Video Tech Center, Inc. - Belair MD  410-893-8448 ,
It has made a almost impossible job (desoldering a 64 pin CPU) a piece of | [ The compact design of the SC7000 boast optimum efficiency. | wouldnt
cake. Glad I found you. trade it’s performance for any system at even twice the price.

Keith Sahs - J & M Electronics - Omaha NE 402-291-7100 [t’s a must
tool for my bench. | can desolder multiple pin IC’s quickly and clean. It

will even take up large solder amounts on tuner and case grounds.

= Ray Wurmnest - Ray’s Electronics, Inc. - Bloomington IL
The SC7000 saves time when changing out parts in the home or in the
Service Center — Worth every penny we spent.

¢  Totally Seif Contained diaphragm vacuum pump and AC motor for
high vacuum suction or reversible hot air blow for SMD removal.

®  100Wat Ceramic heater with zero-crossover switching heater control
circuit which prevents spikes and leakage currents.

¢  Unique patented long lasting filter cartridge design. Solder builds up cuu ow for SPECIAL PRICING
on easily cleaned baffle, while air flows around the outside of battle.
¢ Totally ESD Safe. The housing contains carbon and the tip is at to readers of ELECTRONICS NOW

ground potential for complete ESD Protection.

¢ Maximum vacuum of 600mmHg is attained in 0.2 seconds. W VISA I-'FT_{‘% g
¢ Temperature adjustable from 300°C - 450°C or 572°F - 842°F m —— —

Visa - M/C - Discover - American Express - Terms to Qualifying Companys
30 Day Money Back Total Satisfaction Guarantee - One Year Parts and Labor Warranty

HOWARD Toll Free U.S. and Canada International

6222 N. ou\ZirZ%/TvSEi:ti:[,;%%lgz% NC 1-800-394-1984 or Fax gig ;:::igg:
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\w” N JU B L L
e TEST EQUIPMENT SA
I SATISFACTION n —_— § - — k - = g§ N SURRLUS
. #1 PRIORITY A
T N TEK 465.....100 M2 CHL SCOPE....... 475 WAVETEK SPG2000.PULSE GENERATOR .. $1995,, EQUPHENT
r (INCLUDES 2 CHANNELS) 7
: HP 1650B... 80 CH. LOGIC ANALYZER.....$3495 VALHALLA 2500.CURRENT CALIBRATOR. $595 '
(W/ BRAND NEW CRT)
DATA 1O 1020L.GANG PROGRAMMER ..$950 TAS 112. PHONE NETWORK SIMULATOR... $3495
HP 1980B....... DIGITIZING OSCOPE........$1095 7 KEYTEK M801-5....SURGE NETWORK P/L... $3495
753 (W/ 4 CH. & DIGITAL STORAGE)
ENI325LA...... POWER AMPLIFEER.......$1195 NEW TEKTRONIX SCOPES W/ 3 YEAR
MFG. WARRANTY !!
§ FLUKE 6039A...FREQ. SYNTHESIZER......$895 TEK TDS 340.....100 MHz 500MS/s SCOPE
i W/DRT & FFT......c..ococc $2495
FLUKE 343A.......DC CALIBRATOR.........$950 TEK TDS 360......200 MHz 1 GS/s SCOPE
; W/ DRT, FFT & DISK DRIVE........$3495
i GUILDLINE 9577..... 7.5 DIGIT DMM........$995 TEK TDS 380......400 MHz 2 GS/s SCOPE .
; W/DRT, FFT & DISK DRIVE.......$4595 4%
HP 16515A....1 GHz TIMING MODULE.....$1495 TEK TDS 640A....500 MHz 2 GS/S SCOPE
W/ DRT & 4 CHANNELS............ $9425
ASK ABOUT OUR NEW
P.O. BOX 986 PHONE (800) 684-4651 TEKTRONIX & FLUKE
LONDONDERRY, NH 03053 FAX  (603) 425-2945 PRODUCTS

CABLE TV Universal Descrambler
[m— NEW PRODUCT

MODEL 5000 Fully Assembled $199.95

Our fully assembled product is tested and Guaranteed
to work on your system. We will also include an AC
adaptor and complete hookup instructions. This unique
product will be available for a limited time only!

Model 4000 Kit $79.95

The 4000 KIT comes with electronic
components and Cad designed PC
board. We provide schematic, parts
list, wiring diagram, tutorial guide,
and FREE in-house support.
Model 4000A Enc. Pack $44.95
The 4000A Enclosure Pack provides
the hobbyist, a custom enclosure, AC
adaptor and finish accessories to
give your Kit the professional look.

4000 And 5000 Features

* The latest in Video Amplification Technology.

* New clocking circuits to stabilize color and
picture performance.

* The most advanced picture locking circuitry.

The Halcyon Group
1-800-664-6999

* Inverted Video Option is available.

| Connects easily to your VCR.
* NO converter box is necessary.

Anyone implying theft of cable service will be denied assistance.

CALL O FORINSTANT SPECS501 8398293 W FAXBACK SERVICE

www americanradiohistorv com
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New and Pre-Owned
Test Equipment

Substantial SAVINGS on New & Pre-Owned B+K Precision, Fluke,
Hewlett-Packard, Goldstar, Leader, Tektronix, and more ...

@ G O l d sta r Pre-Owned Oscilloscope Specials

* . Tektronix 465 100 MHz $589.00
New Oscilloscope Specials Tektronix 465B 100 MHz ~ $689.00

Tektronix 475 200 MHz $749.00

Tektronix 475A 250 MHz $849.00

« Professionally Refurbished

« Calibrated to Original Specifications

« Dual Channel, Calibrated Delayed Sweep
+ 90 Day Warranty

FREE SHIPPING!

ON ALL GOLDSTAR EQUIPMENT
ANYWHERE IN THE U S.

Excluding AK & HI

rModel 0s-9100r —$999.00
Full 100 MHz Bandwidth!  qupER SALE!

¢ Dual-Channel, High Sensitivity LOWEST P R'CES EVER! h
¢ TV Synchronization Trigger .
* Calibrated Delayed Sweep New Fluke Multimeters

e Includes Two Probes, 2 Year Warrant,
y The Industry Standard in Multimeters:

Professional Quality Digital Storage Oscilloscopes Model 75 Series I ..$128.00  Model 83 ...$232.00
Model 77 Series 11 ...$153.00 Model 85 ...$265.00

at Affordable Prices! Model 79 Series 11 .$172.00  Model 87 ..$285.00
Bandwidth I 20 MHz 40 MHz 60 MHz
" Model | 0S-3020 | 053040 | 0S-3060
D R - _— __ _ I ey T ity
SALE Price |  $1,199.00 |  $1,599.00 $1,899.00 \II A~ B PRETISION
E— \ MAXTEC INTERMATIONAL CORS.
e Transmit and Receive Data with Standard RS-232C Interface
« Includes FREE Comprehensive Communication Software Power Supplies
« Waveform Save, Calculation, and Print Model 1680 Fixed 13.8V. 6A $50.00
¢ Dual Channel. Delayed Sweep, TV Synchronization Trigger Model 1682 Fixed 13.8V, 15/5; .......................... $99’00
T o mervernt Aamiog s Digel o Model 1740 0-40V, 6A Dual LED Meters ............. $499.00
B e Re il MR G Model 1760 Tri-Output (2)0-30V, 2A (1)4-5.6V, 5A . $649.00
* Includes Two Probes, 2 Year Warranty Counters, Generators, Video Test, & More....
20 MHz Sweep/Function Generator Model 1856A 2.4 GHz Mglti-Function Counter .......... $499.00
Model 1823 175 MHz Universal Counter .................. $399.00
Model 040 $499.00 “‘w\ Model 1806 100 MHz Multi-Function Counter .......... $249.00
¢ 0.2 Hz to 20 MHz, S digit LED Display ) = Model 1211D Color TV Pattern Generator .................. $235.00
g g,M &S FM ‘"}lfr,"ﬂ' ;" 'il‘r‘{'““' Mod'gatmn Model 1249A NTSC Generator w/RGB ...........cco........ $569.00
: B:l:s,t 8::::;io;'ang gl CLp Lo Model 4017 10 MHz Sweep/Function Generator ........ $369.00f =
Model 1653 Isolated AC 1-150V, 2A Supply .............. $319.00 “:
[{s]
” L] 1] L] . lo
Full line of Oscilloscopes, RF, Video & Audio Test Equipment, e
. . &
Power Supplies, Meters, Probes and Accessories. /‘/FO,TRON'C g
¢ pRIES; etes J CORPORATION 3
_ P.O. BOX 708 &
©2]k=x(00D) TOLL FREE 1-800-99-METER  meiivikonss 2
Availability of Equipment Subject to Prior Sale - En - (617) 665-1400 z
Prices Subject to Change Without Notice 1 8 OO 9 96 3 8 37 FAX (617) 665-0780
CIRCLE 219'ON FREE INFORMATION CARD 115

www americanradiohistorvy com


www.americanradiohistory.com

Complete On Site
Electrical Engineering Lab

&

* PRODUCT ENGINEERING ¢ REVERSE ENGINEERING
| * FIRMWARE DEVELOPMENT ® RF Circurr DESIGN & MANUFACTURING |
® MICRO CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT
( From Auto-Routing to CNC Routing to Electronic Assemblies. . .
Capital Electronics is Your Best Route For Printed Circuit Boards.
DESIGN/LAYOUT PRINTED CIiRCUIT BOARDS ASSEMBLY SERVICES
e CAD LAYOUT SERVICES * SINGLE & DOUBLE SIDED e FAST TURN BOARD STUFFING
¢ COMPATIBLE WITH ALMOST e MuLTI-LAYER & FLEXIBLE PCB’s * WIRE HARNESSES
ALL CAD SYSTEMS ¢ FroM QUICK TURN PROTOYPES e WAVE SOLDERING
¢ FROM SCHEMATICS OR TO SCHEDULED PRODUCTION RUNS ¢ ACQUISITION OF PARTS
SampLE PCB’s e FINE LINES, SMT ¢ FINAL TESTING
¢ PHOTOPLOTTING SERVICES ¢ ELECTRICAL TESTING ° TURNKEY‘SERVICES
e 28,800 BAUDE MODEM ¢ PRECIOUS METAL PLATING ¢ CusTOM ENCLOSURES
For Quick & Competitive Pricing or More Information, e T
Internet Access:
Please Call Us Today! For A d Info Resp
852 Foster Avenue * Bensenville, IL 60106 INFO@capital-elec.com
‘ 708) 350-9510 E-Mail: Quote@capital-elec.com
Fax (708) 350-9760 » Modem (708) 350-9761 Web Access: http://www.capital-elec.com

CIRCLE 332 ON FREE INFORMATION CARD

<+ ATTENTION CABLE VIEWERS

CABLE VIEWERS . .get back to your BASIC Cable Needs
Call 800-577-8775

For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT
** PRICE

< EFFICIENT SALES AND SERVICE

<* WE SPECIALIZE IN 5, 10 LOT PRICING

* ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS)
< ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

e T e e i L L
ELECTRICAL HOURS: Monday-Saturday 9-5 C.S.T.

SUPPLY &
WAREHOUSING
CORPORATION P.O. Box 8180 s Bartlett, iL 60103 8 800-577-8775

it is not the intent of B.E.S.\W. 1o defraud any pay television Operator an we will Not assist any company or individual 10 doring the same
‘Reter to sates personnel for specifications.

Electronics Now, May 1996

—
—
[+2]
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[SEC  Sun Eyuipment CorporationZODESTR Lt Elrnics Cor. s

One Year Warranty. 15 Day Money Back Guarantee. OEM welcome.
3121-A Glen Royal Rd., Raleig

h, NC 27612 School purchase order accepted. Bids accepted. VISA, DISCOVER
Test Equipment for Cost-Minded People

SALES REP/DISTRIBUTORS/OEM WANTED. MASTER, & AMER.

DC POWER SUPPLY RF SIGNAL GENERATOR GRID DIP METER = iy
PS-30) $159.00 e SG-4160B $124.95 DM-4061 $89.95 1.5-250MHz, b
- MSSSSSSC S 0-30VDC, 0-3A; 0.02%+2mV line 100K Hz-150MHz up to 450MHz on 6 bands:6 plug-in coils. i (RN /
e ——reirrann. I* regulation; 0.02%+3mV load 3rd harmonics, 6 ranges, AM modu- 2 transistor, and | dicde. et
f—‘" A) | regulation. |mVnmns noise & ripple, & lation. RF Outpur. 100mVrms to 3- Modulation: = 2KHz Sinewave. Crystal Oscillator: 1-15MHz
=% . Short circuit/overload protection, i l | SMHz. Modulation: Int. IKHz AM, Wave absortion meter. Using 9VDCpower supply.
e s o B constant current/voltage(CC/CV) § »odn 77U 7 &0 Ext. S0Hz-20KHz AM
I D g PS-303D $314.95 dual output, tracking * "7 Audio Output: |KHz, 1Vrms, AUTO DISTORTION METER
. PS-305 $219.95, 0-30VDC, 0- SA. SG-4162AD $229.95, with Freq. Counter |Hz-150MHz, o digits, PM-3104A $799.95 b

PS-3051) $399.95, dual, tracking. e for internal & external signals. Specification see SG- 41608 above, MEASUREMENT:

8110 $289.950-60VDC, 0-3A. - Fg i s & AUDIO GENERATOR Range: 0.01%-30%,

81125399.950-60VDC, 0-54. W) &I wm3 wm 0.1/0.3/1/3/10/30% full scale.

8108(8109) $549.95(5699.95) % i 86 . o w3 T mEESr— AG-2601A $124.95 Freq.: 400Hz£10%,
0-60VDC., 0-3A(5A), d e &1 10Hz-1MHz, 5 ranges; 1000Hz+ 10%(HPF). A v s
e dent tralkmzz l:i‘, e r PAC et | ! Output Level: sinewave 0-8Vrms,  Input: 3mV-100V, WS
8102(8103) $399.95(5489.95) dual 0-30VDC/0-3AG5A), % §| square 10Vp-p. ratio measuring 204B. ¢
fixed SVDC/3A. indepedent tracking operation, constant voltage 5 Output Impedence: 600 Ohm. Auto. Switching Ranges: Fundamental Freq. = (fo)x10%.
and current. Slave/Master. Serial/Paraliel com\e}:non B v 5, o1 Distortion: <0.05% 500Hz-50KHz, Fund. Rejection: >-80dB at (fo)£5%; >-70dB at (fo):tIO'/o
PS-1610S(8107) $289.00(8399.95) 0-16VDC(0-30VDL), 0-10A. ek Hz 300K 2 Harmonic Accuracy. £0.5dB. 18fo)-20kHz
PS.2243(2245) $139.00(5159.00) 0-12/0-24VDIC 3ASA). AG-2603AD $229.95, with Freq, Counter 1Hz-150Mi{z, 6 digits, DM- 3204 $1,599.00 dual channels.
B200(8201) $179.95(5239.95) 0.30VLIC(digrtal meter), 0- for internal & external signals. Specification see AG-2601 A above FREOU ENCY COUNTER
3A(SA). 8210(8211) $199.95(8259.95) two digital meters FUNCTION GENERATOR FC-5250C $119.95
8202(8203) $499.95(5549.95) 3 outputs. digital display. R  FG-2100A $169.95 - Freq Range: 10Hz-220MHz.
dual 0-30VDC/0-3A(5A). a fixed SVDC/3A. indepedent tracking i O02Hz2MHzinranges; Sine, _ (HF)10Hz-20MHz.
voltage and current. —. W Square, Tnangle. Pulse & Ramp . i i (VHF)10MHz-200MHz
AM/FM SWEEMAR SCOPE .ﬁ e Output: SmVp-p-20Vp-p. 1% MIELLIS B O GueTime 0] & lsec
e} 0

.‘3@‘& distortion. Max. Input: 10Vp-p.
VCF: 0-10V control freq. to 1000: 1. Inpus Sensitivity: 35mV 10H2-200M Hz. Display: 7- -digit LEDs

F(;-IIOZAD $229.95 generates signals same as F(i-2100; 4-digit Input Imped.: (HIY) IMOhm, (VHF ) 500hm.

SM-6225B/C §1999.95
Freq Range: (AM)490KHz, (FM)
10-11.4MHz; Acuracy.  0.1%

= § . counter display. TTL & CMOS outputs, 30ppm £1 count accuracy FC-5260A $146.00 N
plt-plat MSSKiz, £5KHZ, 2o 50008'6159.00 0 51iz-500KHz, Sine. Square, Triangle.  10Hz-600MHz. 7-cigit LEDs. il
z, (FM)10.7MHz, £7.5KHZ " 2 3
£150KHz. (FG)210) $329.95, Digital sweep gencrator, O.SHZ-SM}:lz n7 FC-5270 §149‘95 . T
- — X ranges. Operating Mode: sweep. AM, gated burst, VCG. 10Hz-1.2GHz. R-digit LED)s. =
STEREO SCOPE 05-75058 $369.00 trigger, 0-10MHZ. e Counter. Int. 0.5Hz-SMHz: Ext. SHZ- 10MHz FC-56008 $321.00 s
ALIGMENT SCOPE 05-7001A $369.00 0-200kHz  FM STEREO MODULATOR 10Hz-000MFHz. 10-digit LEDs. -
(FC)S700 $329.95 10tz ~ 1.3GGHz 10-dignt LEDs
AM/FM STD SIGNAL GEN. AG-2011A $549.00 ?
SG-4110A $1799.00 RF SECTION: > ; SIGNAL TRACER/INJECTOR
i Freq: 100KHz-110MHz Carrier: 98MHz £2MHz. . N—— | SE-6100 $134.95
Display: 6-digit LED s - B -, | 'i Outpus: 10mV. ImV & 0.1mV 8 .. TRACER: Gam Max_ 60dB
Accuracy. e v Qa ! COMPOSITE SIGNALS: ; e Attenuation: 0/20/40/60dB
< +(5x10-ES %1 count) - - Ptiot: 19KHz £2Hz, 0.8Vrms “_. N Inpus Imped.: 100KOhm
Resol! :100Hz (100-34.99MHz), |KHz (35MHz-110MHz). INT. MODULATION: 400K i1z, Output Imped.. 6000hm;
Output. -19dBu, -99dBu, 1dB steps. Impadence. 50Q VSWR 1.2, 1KHz £1%, 1Vnms, distortion < .5%;L-R Seperation; >50dB. Speaker: 8 Olim.
C B P N. EXT.MODULATION: Freq. S0Hz-15KHz ] INJECTOR: Freq.. 1KHz
‘(‘P(;-IJ“A $159.95 L-R Seperation: »45dB 100Hz-3KHz, »35dH 50Hz- I 5KHz.. Squarewavc;, Outpnif Level: Continuously variable 0 - 4.5Vp-p.
VHF NTSC; AC MILLIVOLT METER AUTO. CAPACITANCE METER
Freq.: 45.75,175.25, 18725 MHz, "™ F— : MV-3100A $159.95 wide band CM3300A $139.00 10 ranges, 99.9pF ~ 99.9mF, fully automatic.
RF Output: 10mV %, . T« SHz~1MHz; 3 scales, mV. dB &dBin. Resolution: 0.1pF lowest, e
Impedence: 75 O, g::"."! L B Q""""""& . 300kV~100V in 12 ranges, 104V 0.1% full scale. ]
Video Output: BNC, 1¥p-p oo § /\ resolution, -70-40dH in 12 ranges, ~ Accuracy -
P 0dB=1Vms.0dBm=0.755V). £3%  0.5% of full scales1digit to 99.94F,
SWR/RF POW METER , !ﬁi accuracy: Input inpedence 10MQ: 1% of full scalex 1digit to 99 9uF. » E -
310 589.95 .—. S al Noisc<2%. MV-3201B $309.95 dual Display: 3 digit LED.

Freq Range: 1 R-150MHz. = h Unit ingicator: pF, nF, .F, mF. Ovenange indicator.
RF Power. 0-4W/20W/200W channels, simultaneous measurement.. Un p 8

SWR Measure.: 1.0 - oo, AW min. OSCILLOSCOPE 0s.73058 5249.00 b-7mHz. WOW-FLUTTER METER

I Accurcy: 5%-10%; SO-239 plugs. i Vertical: 10mV/Div, Horizontal: WF-3103A $699.95
Insertion Loss: O.3dB. » 3 250mV/Div, 10Hz~100KHz in 4 Freq. Range: 3KH2£10%

» . ranges; 3" CRT:lntemal and JIS/CCIR; 3.15KHz+10% DIN.
- & Extemal Sync.. Input: IMQ/35pF D T

Input/Output Imp. S0Q.

320 §89.95, 130-520MHz. KN
330$119.95, 18-520MHz &

Range: 0.03/.1/.3/3% full scale.

1-800-870-1955/(919)870-1955 24-hr Fax:(919)870-5720 |

] @  DS-7010A $369.00 DC~10MHz i Accuracy. £5%.
SWR-3P $26.95 1.7-150MHz: 5" CRT, 10mV/Cm~10V/Cm, IMQ. — WF-3105A §799.95, digital.
RF Power: 0.5-10W, 0.5W-100W 1« 08-622B $344.95 20MHz/dual trace ~’ i ’:f; Function: LIN'WOW/Flutter/WTD.
SWR-2P $22.95, 1.7-30Miiz, RF Power: 0.5-10W 05683 $699.95 SOMHZ. dual, delay sweep, ALT trigger, TV syn jaeemeiin} ] Freq Cnir. 10Hz-9.99MHz.
mW RF Power Meter 340 $219.00, 1 8-500MHz. 20mW ~ 2W. 0S8-6100B §1329.98 100MHz. 4ch. & traces, delay sweep.best buy Indtcatton: CCIR/DIN/AIS.

EDS-8802 $109.00 Dynamic scanning contrls] . . Ui 7 .
EDS-8803 $159.00 A/D, thermial sensor cntrls| FREE AC/DC adapter with FC-5250C,

EDS 8804 §89.00 A/1) and D/A converters. FC-5260/5270, CPG-1366A, or SE-6100A

8805 $239.00 Servo and stepper motors.| Eew. panal 173 i e 5
EDS 8306 5159.00 Hasic 1O experiments. urchase befare 1/31/96. limited quantity.

EDS-8807N-16 $619.00 16 Dot matrix LEDs.
EDS-8807N-8 $419.00 8 Dot matrix LEDs.

MICROPROCESSOR/CONTROLLER TRAINING

Now, you can learn and apply Computer control on your PC with our low-cost
trainers and lead yourself fo the advanced 80386, 80486, etc.. Learn ASSEMBLY, C,
and BASIC languages programming and debugging, and Microprocessor based system
hardware design and troubleshooting. Experiment guide and example programs are
inciuded in each trainer. Our trainers are widely adopted by technical colleges.

8088 Trainer $699.00 BGC-BORE, teach yourself 80RR asseimbly | EDS.8808 3269.00 Upto-couple conrols.  MW_RF Power Meter 34 5219.00

Features; As guage codng. bler. di ! SU\Elc step Bnd mult- EDS-8809-1 $589.00 stepper motor control ., {1 8-500MHz. RF power. 20mW/200mW/2W; Imp.: 50Q;
breakpoint program debugger display and rewrite registers, download/upload prograins : digital clock. sp- |Accuracy’ £10% full scale; N-type connector.SWR <1.15
from/to external systems, 1/0 drivers, 56-key large size keyboard, LCD display. RS-232, & 5 caker cntrl.dot .

UART, printer interface, two expansion slots, +5V, 212V switching power supply. 20 VO i@ 4 matnx LED. ComDUter Monlt('r TCStcr MT801

controls available, e g. servo and stepping motor, dot matrix display. D/A, A/D, sensors. ‘!“ watrix keyboard {$175:00 Test MDA, CGA, EGA. VGA, SVGA, B514A

EDS-8811 5289.00 E(E)PROM programmer. Bum your own EPROM in just a nusute. Lt sign lights. elec- [morutors: Video Pattems: color bars. cross hatch, dots,
GC-8052 $979.00 leam yourself Intel R051/8052 Embedded Mierocontroller controls. tric piano, stop |color raster and windows: Two video connectors: digtal

U-DBGR $1599.00 Debugger/In-circuit Emulator for Microp and progr 1 MA m B watchoetc. 24 [TTL 9-D & analog 15-HD; Power: 120VAC

8051/52 In-Circuit Emulator, APEX-IE bly | Ly 1g and debugguig. experimenits, IM1810 $149: Same as MT801. except Power. 9VDC.

CIC-100 $549.00 1/0 control applications, learn Assembly ( and BASI(‘ progr ing included I |

languages. 800-pin solderless breadboard for circuit design and test, 1/0 drivers for contro- E[)s.gg 1 1. I)RAM $589.00 Disk drive entrot.

lling relay. step motor, LED, speaker. sensor. ..ctc.. Appli control modul lable.  EDS-8811-SRAM §$589.00 Disk dnve cntrol.
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CALL TOLL FREE WRITE FOR A
(800) 292-7711 C&S SALES FREE 60 PAGE
Se Habla Espanol EXCELLENCE IN SERVICE CATALOG!
M-6000 TK-3000

Features: $89 95
e Computer Interface and L

Software with RS-232 Output
* Frequency to 4MHz

. * SR-2 - Deluxe Soldering | .
* Capacitance to 40nF « SH-1 -szl‘:;:n; lron Standt J
* Large 3 3/4 LCD gisplay Sh2 LongNesePiers g
. Temperature to 1999°F  ST-30 - Deluxe Wire Stripper

y F
: * SE-1 - Solder Ease Ki ) ~
* TTL logic - . ND-;-aopg?;‘Ju:T)oriv:r Set ; s .f
* Data/Peak hold ot | :Is8-Freeonsorowores /i [

* Audible contiuity % SIo. SenflDries i Rhiles

¢ Auto power off + SP-2 - Solder Pump A professional technician service tool kit in a

o . « ST-20 - Safety Goggles metal reinforced tool case with heavy-duty

‘ U!’\It indicator $ 95 gj '»;°|°;°'$°;°W Driver  handle and locks. A removable pallet han-

* Diode Test R AT, dies most of the tools listed with more room
for tools and parts in the lower half.

Tools Included: - !

2MHz Function Generator MX-9300 Four Functions in One Model XP-581

* Sine, Square, Triangle, Pulse and * One instrument with four test and measuring systems: S q
Model 4010 Ramp output 1.3GHz Frequency Counter « 2MHz Sweap Function Generator 4 Fully REQ!’IatEd DC Power Supplies in One Unit
* Variable duty cycle 51 9 95 [ Digitat Multimeter « Digital Triple Power Supply 4 DC voltages: 3fixed - +5V @ 3R, +12V @ 1A, -12V @ 1A

5- (0-30V @ 3A, 15V @ 1A, 5V @ 24) 1 Variabie - 2.5 - 20V @ 2A

Digital Multimeter § Digital Multimeter =3 Fluke Multimeters

- - ' i 80 Seri
Mo B | Modelwioo  BRS [A wy AT

$ e B Model 73||,.. ; Model 85 . . .
1 69 < 95 i1 § Model 751 | f Model 87 . . . $289
= - MOgeg ;g” 4.95
. | odel
18 Functions including freq to . == B&K Prec's'on Multlmeters
S E tigg;tl;r:‘r\ed:i;asnt;ea:g 11 functions including freq to 20MHz, e Tl Model 391 ... 3149 Model 388A .
Hold/min /max /avg., TTL logic. | CaP 10 20uF. Meets UL-1244 safety BEFSTEY Model 390 . .. $139 Model 2707 . $79
- i " M specs. Model 389...$109 Model 2860A ..$85

Kit Corner XK-550 Digital / Analog Trainer

Elenco’s advanced designed Digital / Analog Trainer is specially
over 100 kits available designed for school projects. It is built on a single PC board for maxi-
mum reliability. It includes 5 built-in power supplies, a function gener- §
PT-223K Nl e . ator with continuously sine, triangular and square wave forms.
i $45.9 =2 1560 tie point breadboard area.

Rhonelkit Fiber Optics Technology XK-650
with whtitraining:oonrse Assembled and Tested

train- ’

i Model FO-30K $ 95
::?urseA $49. % 1 69-
XK-550K - Kit

Model AM/FM-108K M-1005K
Translstor Radlo Kit Compact

Multimeter
Kit

-
6 Functions #® | Tools and meter

& Transistor : shown optional
Test

WE WILL NOT BE UNDERSOLD C&S SALES, INC. 15 DAY MONEY BACK
=)

GUARANTEE
UPS SHIPPING: 48 STATES 5% 150 W. CARPENTER AVENUE

OTHERS CALL (83 min. /515 max) WHEELING, IL 60090 ol TR et et
IL RES. 8% TAX FAX: (847) 520-9904 (847).541-0710
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FREE PROBES
WITH ALL
SCOPES

Japan Quality
But not Japan Prices!

Hitachi
Laptop Color
Digital Scopes

150MHz 60MS/s VC-5460 $3695
50MHz 30MS/s VC-5430 $2695
20MHz 15MS/s VC-5410 $1795

100MHz

VC-6145 - Storage

4 Channel 100MS/s . . $4795
VC-6155 - Storage 100MS/s $3995
VC-8545 - Storage 40MS/s $2995
B V-1585 - 4 Channel .. . ..

M V-1565 w/ Cursors . .. ...

50/60MHz

VC-6525 - Storage 20MS/s $2795
VC-8524 - Storage 20MS/s $2295
V-685 - 60MHz w/ Cursors $1549
V-555 - w/ Cursors . . . ...

V-509 - Battery Operated . $1795

20MHz

VC-5025A - 20MS/s

DSOwW/DMM . ......

VC-5025 - 20MS/s

DSOW/DMM .. .......

VC-8523 - Storage 20MS/s $1995
2252 v owlni s bbim s ees o b $449

V-209 - Battery Operated . $1425

| 20MHz Analog
2120 - $389.95

2125 - $539.95

Delayed Sweep

OSCILLOSCOPES WRITE FOR A

: : FREE 60 PAGE
Lowest Prices of the Year! CATALOG!

Quality Scopes b Elence

.. = &_l_ll_tlr_nufmum,_w

60MHz 40MHz 25/30MHz
Ds-603 *1350 s-1335 *569 Ds-303 1095

» Analog / Digital Storage « Analog with Delayed Sweep * Analog / Digital Storage

» 20MS/s Sampling Rate S-1340 489 S-1330 $439
$-1365 $795 * Analog » 25MHz Analog
« Analog w/ Cursors * Delayed Sweep

s-1360 ‘759 R — s-1325 °*335
E Analog with Delayed Sweep ¢ 25MHz Analog

A

il ANALOG

l Model Sensitivity No. of Sweep Rats Delayed Video Component Beam
(max) Channeis Max ns/dlv Sweop Sync Tester Find

$-1385 60 1mV/div 2 10ns/div Yes (1] Yes Yes

$-1360 1mV/div 10ns/div Yes Yes Yes Yes

1mV/div 10ns/div Yes Yes Yes Yes

1mV/div 10ns/div No Yes No No

1mV/div 10ns/div Yos Yes Yes Yes

1mV/div 10ns/div No Yes No No

DIGITAL STORAGE

Mode! Bandwlidth Analog No. of Sampling Memory Intérnall Pretrigger Output
L] Sen (max) Channels Rate Channel Backed Up %

DS-303 1mV/div 2 20MS/S Yos 0, 25,50,75 RS232

DS-603 1mv/div 2 20MS/S Yos 0,25,50,75 RS232

Model 1541C 80MHz with
Cursors readouts $1225

40MHz andDualTime Base f§ D ~ =~~~

$695 Model 2260 | D °2 g:gg:

Dual Trace $1225 | BN o, @ $1795

Model 2160 Model 2190A || IS 97A. .. .. $2945
OMHz Dual Trace |} 100MHz 3 Channel | BECEEREEN - - -

$949 $1379 |EEE .o

Dual Time Base * Delayed Sweep J§ Dual Time Base * Delayed Sweep

GUARANTEE

WE WILL NOT BE UNDERSOLD C&S SALES, INC. q; 15 DAY MONEY BACK
S| ru

UPS SHIPPING: 48 STATES 5%

OTHERS CALL ($5 min. / $15 max.) WHEELING, {L. 60090

IL RES. 8% TAX

150 W. CARPENTER AVENUE LL FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

FAX: (847) 541-9904 (847) 541-0710
CIRCLE 218 ON FREE INFORMATION CARD
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UsE ELECTRONICS NOW CLASSIFIEDS
READ BY ELECTRONIC BUYERS AND SELLERS AND TRADERS

INSTRUCTIONS FOR PLACING YOUR AD!

HOW TO WRITE YOUR AD

‘TYPE or PRINT your classified ad copy CLEARLY (not in all
capitals) using the form below. If you wish to place more than one
ad, use a separate sheet for each additional one (a photo copy of
this form will work as well). Place a category number in the space
at the top of the order form (special categories are available). If
you do not specify a category, we will place your ad under miscel-
laneous or whatever section we deem most appropriate.

We cannot bill for classified ads. PAYMENT IN FULL MUST
ACCOMPANY YOUR ORDER. We do permit repeat ads or
multiple ads in the same issue, but in all cases, full payment must
accompany your order.

WHAT WE DO

The first word and company name of each ad are set in bold caps
at no extra charge. No special positioning, centering, dots, extra
space, etc. can be accommodated.

RATES

Our classified ad rate is $2.50 per word. Minimum charge is
$37.50 per ad per insertion (15 words). Any words that you want
set in bold are each .40 extra. Indicate bold words by underlining.
Words normally written in all caps and accepted abbreviations are
not charged anything additional. State abbreviations must be post
office 2-letter abbreviations. A phone number is one word.

If you use a Box number you must include your permanent
address and phone number for our files. ADS SUBMITTED
WITHOUT THIS INFORMATION WILL NOT BE
ACCEPTED.

For firms or individuals offering Commercial products or Ser-
vices. Minimum 15 Words. 5% discount for same ad in 6 issues
within one year; 10% discount for same ad in 12 issues.Boldface
(not available as all caps), add .40 per word additional. Entire ad
in boldface, add 20%. Tint screen behind entire ad, add 25%.
Tint screen plus all boldface ad, add 45%. Expanded type ad,
add $4.00 per word.

General Information: A copy of your ad must be in our hands by
the 13th of the fourth month preceding the date of issue ( i.e. Sept
issue copy must be received by May 13th). When normal closing
date falls on Saturday, Sunday or Holiday, issue closes on preced-
ing work day. Send for the classificd brochure.

DEADLINES

Ads not received by our closing date will run in the next issue. For
example, ads received by November 13 will appear in the March
issue that is on sale January 17. ELECTRONICS NOW is pub-
lished monthly. No cancellations permitted after the closing date.
No copy changes can be made after we have typeset your ad. NO
REFUNDS, advertising credit only. No phone orders.

CONTENT
All classified advertising in ELECTRONICS NOW is limited to electronics items only. All ads are subject to the
publishers’ approval. WE RESERVE THE RIGHT TO REJECT OR EDIT ALL ADS.

AD RATES: $2 50 per word. Minimum $37.50

Send you ad payments to:
ELECTRONICS NOW 500 Bi-County Blvd, Farmingdale, NY

100 — Antique Electronics
130 -- Audio-Video Lasers
160 -- Business Opportunities
190 - Cable TV

210 -~ CB-Scanners

240 - Components

270 -- Computer Equipment Wanted
300 -- Computer Hardware

330 -- Computer Software

360 -- Education

390 -- FAN

420 -- Ham Gear For Sale

CLASSIFIED AD COPY ORDER FORM

Special Category $30.00 Additional =1

Place this ad in Category #

11735-3931

450 -- Ham Gear Wanted

480 -- Miscellaneous Electronics For Sale
510 -- Miscellaneous Electronics Wanted
540 -- Music & Accessories

570 -- Plans-Kits-Schematics

600 -- Publications

630 -- Repairs-Services
660 -- Satellite Equipment,
690 -- Security

710 — Telephone

720 -- Test Equipment
730 -- Wanted

T -853730 7 -33730 T -83750 3 -%3730 0-87230  30-37300 T 87730  IT-3B000
T -%3750 6 -33730 T 8350 § 5730 T7-%8230  33-88500  T3-38030 3630000
T -53750  T0-53730 1183730 17-33730 I7-%9230  IB-305.00  39-%9730 — F0-%10000
13-83730  13-33730 581730 1633000 Towl words $2.50 per word = §
T7-34230  T8-84500 ~ T0-54730  T0-3300 Bold Face $0.40 per word = §
T-83230 7 85500 o530 1335000 Special Heading $3000 = 5
B-56230 636300 T -35730  TWST000 Other = 8
Total classified ad payment $ enclosed TOTAL COST OF AD §
[ 1Check [ ] Mastercard [ ] Visa Cred# ___ Expiration Date __ __/_ __
Signature, —
Name Phone
Address City State Zip _

www americanradiohistorvy com
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There’s No Easier Way to

TROUBLESHOOT AND REPAIR
Your Electronics!

It's easy, fast and rewarding to do it yourself with the Electronics Repair Manual!

W&VGIB\\
Hi-Fi Stereo~._
Amplfiers:
Turmtables:.
Spealers..
shortwave
Radlios:..
Cameorders-..
Tape Decks.._
CDPlayers-.._
Walknians:.
AM & FM
Receivers
PC Systems-._
Automobile

Amms\ Mr./Mrs. Ms. &
: - =<
y Company ©

S

= Address s

Keep Your Skills Up-to-Date! ' m
. . . City State Zip o

The Electronics Repair Manual will be a valuable reference for years 3
to come. Supplements, each containing 140 pages, add new repair ot ol b Lo e Skt ety
projects, valuable insights into new technologies, diagnostic and repair | @ sass. ey naybecastes st any e 2
techniques, and more schematic diagrams into your manual. Just $35 | MaLTO: WEKA Publishing, inc. 32334 2

each plus shipping and handling. Supplements are sent 4-5 times a
year and are fully guaranteed. Return any supplements you don't want
within 30-days and owe nothing. Cancel anytime.

i glectronics Repalr

* 900-PAGE,
MODULAR FORMAT
MANUAL

® TROUBLE ANALYSIS
FLOWCHARTS

¢ SCHEMATIC DIAGRAMS

* HANDS-ON, DETAILED,
TROUBLESHOOTING
INSTRUCTIONS

* “4ow TO" PRIMER
FOR TEST EQUIPMENT
SUCH AS
OSCILLOSCOPES,
FREQUENCY
COUNTERS, AND
VIDEQ ANALYZERS

¢ SAFETY PRECAUTION
CHECKLISTS

* COMPREHENSIVE
REPLACEMENT PARTS
LISTS

* PREVENTIVE
MAINTENANCE
TECHNIQUES

e

Mg Manual

i tions
. cific Repailf Instruc
o spe . Schemaltic Dlagram:
e Component Manufacturer Indice!

Equipment
Test Eq gmaimenance

. Electro .
. Tools an >
. Troubleshooung an

¢ DIRECTORY CF
MANUFACTURERS

v Free Trial Order Form

Yes, Please rush me my copy of Electronics Repair Manual for
only $59.95 (| may take $10 off the price when [ enclose my check
or credit card authorization with my order within the next 30 days.
Plus, | gat free shipping and handling!} | understand that if | am not
satisfied | may retum the book within 30 days for a full 100% refund of
the purchase price.

1 My payment of $59.95 is enclosed ($49.95 when ordering with-
in tre next 30 days.)

e 2
Qusa O @ U Check enclosed.

(] Optional express delivery (available in U.S. only). Enclose an addi-
tional $10.00 and we'll guarantee delivery within 5 business days from
receipt of your order (prepaid orders only).

0000 0000 0000 00X

Credit card 0.

[/ — ;

Expiration Ciale. \/ Daytime. phone no.
Signaturz —

(O Bill me Iater for $59.95 plus $6.50 shipping and handling, subject to
credit approval. Signature and phone number required to process your
order. P.O. Box addresses must be prepaid.

1077 Bridgeport Avenue, Shelton, Connecticut 06484
1-800-222-WEKA  FAX: 1-203-944-3663 P8

CIRCLE 211 ON FREE INFORMATION CARD
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‘Many of our kits are available completely built

FM STEREO
TRANSMITTER

Own your own FM radio
station. Any slereo sig-
nal you plug into the FMST-100 will be transmitted
to any FM radio tuneable from 76 to 108MHz FM.
Transmit a wireless link through an auditorium,
from your car to your camper, listen to your CD's
while mowing the lawn, Play music on one channel
sing on the other. Clarity is excellent, aprox. 40dB
stereo separation. Length of antenna determines
the distance of transmission. Complete with stereo
input level controls & crystal for stereo separation.
9v battery operation. SIZE: 1.5"x2.5"x 3"

FMST-100 Cabinet $8.95  Kkir $29.95

PHONE

TRANSMITTER
Small but mighty,it fits

FM MICROPHONE

4 Smail but mighty this little jewel
4 will out perform most units
many times its price. It really
§ stomps out a signal. The WM-2 kit
is a buffered wireless mike that
operates from 80MHz to 120MHz
FM, the frequency of any broadcast FM radio. Includes a mini-
electret mike. 610 12v DC. SIZE:1.25"'x 1*

WM-2 KIT $14.95

MICRO-MINIATURE
PHONE TRANSMITTER
We haven't seen a smaller phone
transmitter than the MMPT2 kit.
Powered by the phone, it requires no
battery. Transmits both sides of a
phone conversation to an FM radio up
to a 1/4 mile away.Tunable from 88 to 108MHz FM. Attach it
v to one phone or add it to the line to pick up all incoming calls.
anywhere. Phone line The MMPT2 is undetectable it property installed. Unit has sur-

powered, never needs ME R I face mounted parts, you install the leaded parts. Size .45 'x 6°

b%ﬂerie's- Trsnsmils both | With it’s new and improved design it will | pmmpT2 T $29.95
sides of a phone conver- v

sation loud and clear, wireless, to any FM not only test Your radar detector...BUT it S
radio at great distances. Variable tunes from tuned to the amateur radio band .

70MHz to 130MHz FM. You can also use it as ; . .
Tl P * While your out on American highways personally test
a speaker phone. SIZE:1.25" x .6".
yours and your fellow travelers radar detectors.

TEL-B1  suwtsmes KITS$1295 | o o rppERI”is 8 10.450 GHz to 10.550 Transmitter

MICRO-MINIATURE
WIRELESS MIKE
So small you could hide this one on some
real bugs! It's the smallest we've ever
seen. With it's super sensltive mike it
transmits a whisper or a room of conver-
sation to an FM radio, tunable from 88 to

&4 SUPER SNOOPER $ 95 108MHz FM. With a proper antenna it

BIG EAR $ 95 transmits about 1/2 mite. The kit is made with surface mounted

Li h h I KIT 39 BUILT parts, we have already mounted these parts. You install the
isten through walls, leaded parts. Power requirement 6 to 12v DC. Size .35' 9"

hear c%nversatizgg = MMWM5 T $34.95
ACIDES e ICoTRE This Manual contains schematics,
a parabolic reflector .

parts lists & P.C. board layouts for

and hear blocks away. ; .
The BIG EAR can be hidden about any- many of the Rainbow Kits. Use your
own parts to construct our Kits.

where. Makes an ultra sensitive intercom.

R

STROBE LIGHT
Do you need an attention getter,
warning light,or flashing light for
model airplanes? Then this kit is for

Can be used as a 1.5W AMP. We supply you. Use it as an emergency light for

a mini-electret mike in the kit. Power . KIT BOOK $1495 your auto, radio tower, even use it on

requirement 6 to12v DC. SIZE:1.75"x 1* $9.95 with the purchase your bicycle. Has a variable fiash rate.
of any Kit. Power requirement 6 or 12v DC . Size 3.5'x1.9"

AA-1 BUILT 520.95 KIT $10.95 ST-1 kit $11.95

—_— : . On and TV NOTCH FITER Siﬂ;ztznﬁfwamedw

[di1aied | DI FOR CHANNELS channels or interference
Okay. Caller ID's tell you what num- 2thru 22 fiaNEraiiph SN

ber is calling you. But what about the videowith a beep beep
calis madegfr{)m your phone? Now, ONLY beep. Works on cable
S return from work or vacation and channels 2 thru 22) ony.
know the answer. The new NOTE: All TV Fiiter Kits are sold for educational
4 DTMF Recorder electronically logs purposes only. You must obtain permission from
and saves every number diated. This your local cable company before using these filters on
is the same high-tech magic used by > your cable system.
detectives and government spies. ol
Now yours. Does your wife or hus- OF-222 K $1 4'95
band make expensive long -distance

1215349262389
670 1815432

o
S

,&,

calls and then deny it? Does your Please add sufficient postage First Ib $5.00 Canada $7.00
son or daughter call that low-lite you Additional LB. Add $1.00 US FUNDS ONLY
forbade them to talk t0? Now know. We will accept telephone orders for Visa or Mastercard

* Decodes digits 0 thru 9, #, *, A, B, C, on a 2 line 16 character LCD display.

* Clicks into your phone or extension in seconds, with no special wiring or hassles, or

jack it to the incoming service panel in your garage. MasterCard To o rde r Ca "
* Records all numbers dialed, including local numbers that don’t appear on your bill.
* Records credit card numbers entered through your phone key-pad. 31 7'291 '7262

* Records Voice mailbox, answering machines, and modem access numbers.

» Records Celluiar or repeater phone numbers heard over your phone. Even hook to a scanner, ¥
and learn scores of emergency phone numbers. Also decodes tones stored on a tape recorder. e le crno " I c n n I N Bo w Zz
Never before has such sophisticated gear been available to the public. And not at this price.
Power requirement 9v DC.SIZE: 35" x 4" x 1" BLACK ANODIZED ALUMINUM CABINET | 6227 Coffman Rd. * Indianapolis, IN 46268

DIS-1 KIT *119°  BuILT *159°% FAX 317-291-7269 o
CIRCLE 242 ON FREE INFORMATION CARD
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2-3 mW Helium-Neon Laser
Includes 115VAC power supply manufactured
by Laser Drive. These are pulls from equipment.
Six month warranty. FREE "101 Uses for a He-
Ne Laser." pamphlet. Cat. #: HE2

$69.00 each!

New Brighter Laser Pointer

You will be amazed at the difference in the
brightness of this laser pointer compared to any
of the common laser pointers on the market. The
lower wavelength (650nm) of this pointer makes
it appear 3 times as bright as standard 670nm
laser pointers. Features: SmW laser, velvet
"snappy" case, and batteries. One year warranty.
Cat. #: LP50 $65.00

Midwest Laser Products
P.O. Box 2187 Bridgeview, IL 60455

Phone: (708) 460-9595 FAX: (708) 430-9280
lease include $7 S&H within US. IL res. add 7.75% sales tax. 30 day satisfaction guarantee.

FREE CATALOG

Call, write, or poll fax.

alalaYalaTalalalalalalalalalalalalalala

»

Largest Selection of HOME AUTOMATION
products in the World!

Browse us on the WEB!

http://www.techmall.com/smart home

Rl

=" Systems, Inc.

control products. Computer control of your home, security =
systems, surveillance cameras, infra red audio/video control, BRERS

HVAC, pet care automation, wiring supplies, and much more! |~ o ——
Home Automarion Systems, INc.
151 Kalmus Drive, Ste L4, Costa Mesa, CA 92626
Questions 714-708-0610 FAX 714-708-0614

unique products!

CABLE TV

ALL NAME BRANDS
DESCRAMBLERS. CONVERTERS

COMBOS. CALL NOW
WE'LL BEAT THE COMPETITION

UNIVERSAL SALES 800-647-2371

copy today

Debco Electronics
4025 Edwards Rd.
Cincinnati, OH 45209

I's part catalog, part magazine and part data book with kits, parts,

°
plans, articles, and application notes. . 1
Call for your Fﬂ/@\ |

800423 -4499

it....... FAST!

with ProtoQuick 3051 ot 78
2z | |
rl

I-!| - Asembied
T | MSDOS cross dssemble chued
T ProtoQuick 28 snd 8051

- $99. 00 =

- Compwie sngie boans computers
+ Up 10 12K EPROM ang 85 RAM

12 59 1. plated (hrugh proto area
- R5232 € sorai port w/ DB25 conn

310 Garfield St Suite 4 New Low Price!
PO Box 2748 $
' Electronics €ugene, Cregon 97402 59 00

The TDD-8X features 2a pug
large 8digit LED display and

decodes all 16 DTMF digits. i
The 104 character memory is HE
viewed, without loss of data, by . S¥%%=

LA

scrolling either left or right —
Although a computer is not required, the serial ASCII Output
allows automatic logging of decoded number groups. ToneLog™,
our lBM/Compauble logging software is included. Available
accessories include a Plastic Mounting Kit (815), Audio/
Computer Cables ($20) and a 12VDC AC Power Adapter ($10).
Visa, MasterCard, American Express, Discover and Government Purchase

| Orders accepted. Minimum Governinent Purchase Order: $99. COD $5,

(Cash or Money Order only); S/H: $6 USA: $10 Canada; $15 Foreign
Info: (541) 6872118 Orders: (800) 338-9058 Fax: (541) 687-2492
Or contact motron.info @ emerald.com for a catalog via the Internet

Flun prottype appscatons of erperimental hardwars  [ERISHS
from the senal port - WITHOUT PROGRAMMING!

Satellite TV 'BIBLE"

4th 'DIGITAL edition [

INSTALLATION
AND TROUBLESHOOTING
The aclaimed ‘bible" of satellite TV
— ALL theTECHNICAL DETAILS -

MANUAL
. O eration, installation & troubleshooting
of analog and digital satellite systems

* The transition from analog to digitat TVRO

o Somion

1-800-483-2423 ‘d4pages
TO ORDER $3 P $4 g

or for a FREE booke/softwsre/video CATALOG

B ublications
1905 Marlgosa Boutder, Colorado 80302, U

Telephone: 303-449-45 FAX. 303-939-8720

Radiotelephone - Radiotelegraph
Commercial

F c License

Why Take Chances?

Discover how easy it is to pass the exams.
Study with the most current materials available. Our |
| Homestudy Guides, Audio, Video or PC "Q&A™ disks
make it so fast, easy and inexpensive. No college or
| experience needed. The new commercial FCC exams |
have been revised, covering updated Aviation, Marine,
Radar, Microwave, New Rules & Regs, Digital |
| Circuitry & more.We feature the Popular "Complete
Electronic Career Guide". 1000's of satisfied customers
| Guarantee to pass or money back. Newest Q&A pools. |

| Send for FREE DETAILS or call I
1-800-800-7588

r

WPT Pubhcatlons §
| 4701 N.E. 47th St. LY
I Vancouver, WA 98661 1 8
I Name g
I Address Iz
I . -
IClty St. Zip | 2

1-800-800-7588
. T BEE
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FACTCARDS

7, e
A - 1
7w\ B
’ a¥r,
. @

r,/ ’! w.,i
. ¥ & ]r‘l

$-u
/

B ALL YOU NEED to know about
electronics from transistor packaging
to substitution and replacement
guides. FACTCARDS numbers 34
through 66 are now available. These
beautifully-printed cards measure a
full three-by-five inches and are
printed in two colors. They cover a
wide range of subjects from Triac cir-
cuit/replacement guides to flip-flops,
Schmitt triggers, Thyristor circuits,
Opto-Isolator/Coupler seiection and
replacement. All are clearly explained
with typical circuit applications.

W WANT TO EXPAND your knowl-
edge of electronics? Do it the easy way

Please send

by studying the Electronics Fact
Cards. Do you travei to and from your
job each day? Drop a handful of cards
in your pocket before you leave, and
the bus becomes a schoolroom! At
home, you can build some of the proj-
ects and not only have fun building and
using them, but learn how they work at
the same time.

B YOU'LL BE AMAZED both at how
rapidly you learn with these cards, and
how easy it is to understand. These
new cards are available right now.
Don't miss out. Send your check or
money order today.

FACTCARI)S—Facts at your fingertips for
Experimenters and Project Builders!

Please send one copy of FACTCARDS at $3.50. Shipping $1.00 (U.S. and Canada only).

— copies of FACTCARDS. Total cost is sum of copy price and First Class

postage and handling cost multiplied by number of card sets ordered.
New York residents add sales tax to total cost of each order.

Allow 6-8 weeks for the material to arrive.

Detach and mail today:

Jampacked with

(ﬁame)

information at your
fingertips

(Street Address)

CLAGGK Inc.
P.O. Box 4099
Farmingdale, NY 11735

All Payment must be in U.S.

(City)

|
|
|
|
|
|
|
|
| Please print
I
I
|
|
|
|
|
i

(State)

(Zip) Funds! BS168

[RLHanrds

for

Layout- Autorouting- Schematic

O Supports all Video Modes including Super VGA

O Copper Flooding for Building Ground Areas

O Gerber and Excellon Output

O Create Negative & Positive Printouts

O Autoroute Single & Double Sided Boards

O Mirror Image Output for Laser & DeskJet tm

0 NEW DOS Pricing (Ask for New Price List)
0 AutoCADu - DXF output

PCB Artwork

Made Easy!
PRINTED CIRCUIT DESIGN SOFTWARE

Low Cost CAD Software
for the IBM PC and Compatibles

Now In Windows95

e Design &
Simulation

PCRB inap
Layout

* Easy to use schematic entry program (SuperCAD) for circuit diagrams, only
$149. Includes netlisting, bill of materials, extensive parts libraries.

* Powerful, event-driven digital simulator (SuperSIM) allows you to check logic
circuitry quickly before actually wiring it up. Works directly within the
SuperCAD editor from a pulldown menu and displays results in “logic

O Parts Library-Silk Layer-Includes Al Quput Drivers
O Great for All Circuit Design Projects!

PCBoards Layout only €EED

Windows  Layout starts at €}ELs

Call or Write for Full Product Line, Prices & Demo Packages

PCBoards
2110 14th Ave. South
Birmingham, AL 35205

(800)473-7227
Fax (205)933-2954
Phone (205)933-1122

analyzer” display window. Starting at $149 this is the lowest cost simulator on
the market. Library parts include TTL, and CMOS devices.

* Analog simulator {SuperSPICE) for $149. Allows AC, DC and transient circuit
analysis. Includes models of transistors, discretes, and op amps.

» Circuit board artwork editor and autorouter programs (SuperPCB), starting at
$149. Produce high quality artwork directly on dot matrix or faser printers. You
can do boards up to 16 layers including surface mount. Includes Gerber and
Excelion file output. Autorouter accepts netlists and placement data directly
from the SuperCAD schematic editor.

* Low cost combination packages with schematics and PCB design: 2-layer for
$399, 16-layer for $649.

Write or call for free demo disks: .\
MENTAL AUTOMATION, e
5415 - 136th Place S.E.
Bellevue, WA 98006
(206) 641-2141
BBS (206) 641-2846

\
E«r%\\:
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~ VIDEO CAMERA TRIPOD

SOLIOEX VT-84HQ TRIPOD designed for video or photo cameras. 3-

section metal legs with center brace have quick-release tabs. Extends
from 24" to 58" height. Has tilt-head with swivel plus bubble level and
“quick-release” platform for easy camera mount-dismount. 5 lbs sh.

INEW . i massevsmmes bt s s s & 5ot $29.95
LOG-PERIODIC ARRAY
DORNE & MARGOLIN ARRAY for 30-76 MHz with 3:1 _—
VSWR; rated 65 watts CW. 50 ohm input; BNC ~S——m ™ 7
connections. Mountsto 2.5 dia pipe. P/o AS-2236/ S —
GRC. Packed size: 10'x42°x10"; unfolds to 10 foot "" o
square. 20 Ibs sh.
#DM-199-38-7634, NEW ...........ooooovoivriiioooecisooei e $59.50

Rembrandt Model 5000, omni-directional 8-element an-
: i1 tenna is electronically rotated with remote control unit.

20'L elements; 47" dia assembled. Fits 1.25™-dia mast.
Includes 50 ft. 4-cond wire & controf; 7 Ibs. sh.
NEW, et n- - - 254 et e p Pt == - $25.00

TA-1 TELEPHONE requires 2-conductor wire connected to another TA-

1 for vaice commnications without batteries. Paim-operated generator

"buzz’ signals other phone; with plastic case. Useful where radio

communications is not practical. 8.5x3.5x3.5, 4 Ibs.

USED-CHECKED ..o $35.00 each; 2 for $60.00

TA-312 FIELD PHONE, requires two D-batteries (not sound-powered),

replaces old EE-8 phones. With canvas case; 12x7x4, 12 Ibs. sh.

USED-CHECKED ................ $65.00

6B4GA TRIODE, Sylvania; GA-glass + cathode version of old 6B4G. Does not test like

6B4G in tube checker but performance comparable in most circuits . .. $17.50
2A3 Penta-USA (but looks Chinese-made) ... - $14.00
2K25 Raytheon blue .......... $40.00 38P1 CRT ..... $15 00, 2/$25.00
4CX300A/8167 Eimac . 4D32 Raylhenn ......... $35.00
SR4WGB Cetron ... 1625NU ... = $4.50
5691 Richardson ....... STSTGE .o $3.50
5998AGE ..., 6146W GE $19.95 ea; 1ll/$175

6922 Phillips-ECG, industrial GDJ8 ........... $3. 00 EaA 10/$24.00; 1l]ll/$185 00

Prices F.0.B. Lima, 0.« VISA, MASTERCARD, DISCOVER
Allow for Shipping ¢ Write for latest Catalog
Address Dept. ES » Phone 419/227-6573 » Fax 419/227-1313

FAIR RADIO SALES
1016 E. EUREKA * Box 1105  LIMA, OHIO * 45802

* INTEGRATED CIRCUITS
* MEMORY

NEW OR USED
EW OR USED

CIRCUIT BOARDS

DIODES

» TRANSISTORS
* LED'S

-

Tel 310-494-4851 Fax 310-494-4913
1891 Obispo Ave Signal Hill, CA 90804

EPROMS

The Greatest Thing Since Sliced Bread

Our free Consumer Information Catalog lists more than 200 free
and low-cost government booklets that are helpful and practical.
To get your free copy, send your name and address to

Consumer Information Center
Department GT
Pueblo, Colorado 81009

Precious Life

Not too many years ago, this
nurse was a patient at St. Jude
Children’s Research Hospital. She
fought a tough battle with child-
hood cancer. And won.

Until every child can be saved,
our scientists and doctors must
continue their research.

To find out how you can help,
call 1-800-877-5833.

"= @ ST.JUDE CHILDREN’S

« RESEARCH HOSPITAL
! .. Danny Thomas, Founder

FRATE WHY YOU
NEED A YEARLY
MAMMOGRAM,
ESPECIALLY AS FREE

YOU GET OLDER.
MAMMOGRAMS HoME AuTOMATION CATALOG!

GAN DETECT
LUMPS TOO
SMALL FOR

YOU TO FEEL
AND EARLY

DETECTION
MAY SAVE

YOUR LIFE
SOCALL

1800
ACS
2340

Home Controls' color catalog features truly
affordable X-10 powerline controls, IR products,
CCD cameras, wireless home control devices
security products, drapery controls, audio systers,
and everything you can imagine for the remote
and automated control of your home!

Call Toll Free

1-800-CONTROL

Contact us by E-Mail: homectrloelectriciti.com

AL DETECTON b TE Y P o Lowest Prices Guaranteed * Same Day Shipping * Supenior Techmical Support
T b Ho Mrumem Order * Fabulous Freebies - Great Selegion!

www.americanradiohistorv.com
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Miniature Transmitters and Receivers

Small, Attractive, High End Quality, 2 Channel 318 MHz Transmitter
59,049 Settable Codes, 120°-300° Range, 1-1/4” x 2” x 9/16”, Assembled

<

Qty 1 5 10
RF300T 150’ Range Transmitter 24.95 19.95 15.95
RF300XT 300’ Range Transmitter 29.95 24.95 19.95

Small, High End Quality, 2 Channel Receiver for the RF300 Transmitters
1-1/4” x 3-3/4” x 9/16” PCB w/ .1” spaced pads for standard connectors
Input: 8-24 vde Output: Gated CMOS Momentary and Latching Lines

Electronics Now, May 1996

—
N
(=]

RF60

Qty

RF300R  Receiver, Fully Assembled
RF300RK Receiver, Complete Parts Kit
RF300PA Pre—Amplifier. Doubles Range

Small, Economical, Single Channel Transmitter and Receiver Set
Set Code, 60’ Range, 1-7/8°x2-3/8"x7/16 (T), 2”’x2-3/4"’x9/16” (R)
Receiver Input: 5 vdc Output: Gated TTL Momentary Line

Qty

Transmitter and Receiver Set

24.95
19.95
14.95

24.95
Add $ 4 shipping for first item + $ 1 for each additional item. Ca. residents add 8.25% tax

5 10
20.95 16.95
15.95 12.95
11.95 9.95

S 10
19.95 14.95

Visa, Mastercard, Money Orders Personal Checks and Cash C.0.D.s

Visitect Inc. P.O. Box 14156 Fremont, CA. 94539 (510) 651-1425 Fax (510) 651-8454

A Week While You Learn High
Paying VCR Repair.
Earn While You Learn . . .

Secrets Revealed . . .

Train at Home
If you are able to
work with small
handtools and pos-
Sess average me-
. chanical ability, you
could earn top dol-
. lar part time or full
time. Ourlearn by doing method teaches you how
to work on VCR’s without boring unnecessary
electronic basics.
For Free Information Package Send Coupon to:
Foley-Belsaw Institute, 6301 Equitable Road,
Kansas City, MO 64120

Chock VR Grsomsacomn

| H‘I’ h’z"”_’" [CJVCR Repair, Dept. 62496
& CZIII:,;II [J Computer Repair, Dept. 64393
Fiold (I TV/Satelite Dish, Dept. 31268

[ Computer Programming, Dept. 35216

I [J Computer Specialist, Dept. 38068
| § msnw [ Networking Specialist, Dept. 39055

| Name
I Address

ICIty—_

State Zip _I

CIRCLE 331 ON FREE INFORMATION CARD

I
I
I
I
I Since 1926 [ Etectrician, Dept 95075 | ‘
I
I
I

If you are not getting
this catalog you are
missing out on some
of the best deals in
electronics today! We have thousands of
items ranging from unique, hard-to-find
parts to standard production components.
Call, write, or fax today to start your free
subscription to the most unique catalog in
the industry, filled with super values on
surplus electronic and hobbyist type
items. If you have a friend who would
like to receive our catalog, send us their
name and address and we will gladly
forward them a complementary 100 page
catalog.

Why pay more? Call today.

340 East First Street Fax Order Line

Dayton, Ohlo 45402 1-800-344-6324

Order Toll-Free

1-800-344-4465

CIRCLE 251 ON FREE INFORMATION CARD

www americanradiohistorv com

BEST DEALER PRICING!

CABLE
DIRECT

CONVERTERS FILTERS

ESCRAMBLE

IMPROVE YOUR IMAGE WITH
VIDEO STABILIZERS

e

1 i At T
TEEEEEN

g OAY
3; REE

FAL FREE Cable TV Catalog.

= SO =0 [l

Now you can tune-in your tavorite
cable TV programming and
SAVE $100°S - EVEN $1000°S
on premium CABLE TV EQUIPMENT.

MODERNI
ELECTRONICS

1-800-906-6664

2125 S. 156TH CIRCLE « OMAHA, NE 68130
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MICROCONTROLLER
1- carp TRAINER

PARTS KIT INCLUDING:
« Programmed Motorola 68705P3 (only 1 IC required)

« Display 1X 16 Alphanumenc LCD

* Keypad 5X 4

* 4 MHZ clock oscillator, reset switch. R, C
MANUALS - experiments & programming - 200+ pgs

$89 plus shipping and handling

J(,\\ - ; S
square|q
Hours 7AM - 4PM Pacific M -F

ELECTRONICS
. W,

SURVEILLANCE

FM TRANSMITTERS MINI (KITS)

+ 3-vOLT FM XMTR, up to 300 ft. indoors, 1500 ft. outdoors
+ PHONE XMTR, range to 500 t, uses phone-line power

1 Sound-Activated XMTR, range to 500 ft

+ 2-STAGE XMTR, 9-Volt, very powerful

All above require simple soldering at 2to 4 places.
$29.95** ea.
TELE FM WIRELESS MONITORING SYSTEM.
(Kit) $99.00*
TELE CALL FORWARDER. Transfers incoming
calls $99.00*

CALLER ID. Registers incoming number.
$99.00"

TEL REGISTER WITH PRINTER. Records dialed
number, duration, and prints record. $139.00*
12-HOUR LONG-PLAY RECORDER. Modified
Panasonic. Records 6 hrs. on each side of 120
tape (supplied). Compatible with VOX and Tel
Rec Adapter. $119.00*

VOX VOICE-ACTIVATED SWITCH. Makes re-
corder self-activating with voices or other
sounds. $28.50**

TELE RECORDING ADAPTER. Records
incoming and outgoing calls. $28.50**
TELEPHONE SCRAMBLERS. Over 4,000
separate codes. $199.00*

VOICE CHANGER. Changes man's voice to
lady’s and vice versa. $49.00*

For Shipping & Handling add *$5.00 and **$2.00 per item
Colo. residents add sales tax. Mail Order, VISA, M/C, COD's
o.k. Inquire for dealer prices. Free catalog

MUCH, MUCH MORE — OUR 25TH YEAR!
TOLL FREE 1-800-926-2488

A.M.C. SALES, INC.
193 Vaquero Dr., Boulder, CO 80303
Tel: (303) 499-5405, Fax: (303) 494-4924

Mon.-Fri. 8 a.m.-5 p.m. Min. Time

CIRCLE 231 ON FREE INFORMATION CARD

CABLE TV

DESCRAMBLERS

We ﬂ-m« A Full Line Of Premium Convert-
ers And Descramblers Compatible With:

- Scientific Atlanta™

Systems
-Jerrold™ Systems
- Tocom™ Systems
- Zenith™ Systems

- Pioneer™ Systems

SATISFACTION GUARANTEED
OR YOUR MONEY BACK!
BEST PRICES FREE CATALOG

Preraiim sarvice cabie tos ready when Jou calll
ALLSTAR ELECTRONICS

800-782-7214

HOURS: 96 M-F 10-3 Sat EST

v Academic-Level Books

oer " o0y pp0 a0t
CIRCLE 232 ON FREE INFORMATION CARD
®
Robot Kits /el Tt
< v/ Action Packed

VISA. MC, COD CA residents add CA sales tax
Just Add Wire And «SVDC To Get Started
Support (707) 279-8881
FAX (707) 279-8883
EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with
step-by-step, well-illustrated directions for assembly, experiments and testing. Each Robot Kit applies

different electronic & robotic principles. Learn how Robots work and have fun at the same time!

606A  "Scrambler” All Terrain
Robot This 6-legged Robot walks over
rough terrain. Uses high-tech infrared
beam to sense and avoid avoid objects in
its path. 32 page Book. $37.95

602A 'Blinky" Pathfinder Robot
Follows path made with a marker pen or
tape. Red/green LEDs react to steering
changes, adding fun and interest. 28 page
Book. Infrared emitter/detectors. $36.95

603A "Copycat” Programmable
Robot Program direction, light and
sound using detachable keypad (included)
or optional PC. Learn digital logic basics.
44 page Book. $57.35

601A "Scooter” Sound Controll-
ed Robot Backs up, changes direction,
goes forward when it hears loud noise or
hits an object. Florescent red. 24 page
Book. Fast-paced excitement!  $18.95

DEPENDABLE PRODUCTS Since 1963, Graymark’s ONLY business has been producing educational electronic
kits. We do one thing and we do it right. That’s why Graymark has the largest selection of electronic kits. And,
our "It works or we fix it" policy guarantees success for YOU!

ORDER TODAY! Phone: VISA/MasterCard
Mail: Check/Money Order, VISA/MasterCard 40 PAGE CATALOG
Add: $4.00 Shipping

Graymark

P.O. Box 2015, Tustin, CA 92681

CIRCLE 221 ON FREE INFORMATION CARD

www americanradiohistorv com

CALL FOR FREE

800-854-7393

MON $0IL0I109|3 ‘966 L AB
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Electronics Now, May 1996
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l I CProgrammer

Development Tools

JM-PICE $245
® Programmer for PIC 16C5X, 16C6X,
16C7X, 16C84, and 17C4X in DIP

packages.

® Assembler and Simulator.

¢ Emulates program memory, registers,
and 1/O for the PIC 16C5X.

® [nstruction-level emulation for the
PIC 16C71 and 16C84.

® Programmer only $755, Complete
package $245. 15 day money-back
guarantee.

¢ Adapters for emulating 16C6X and

16C7X will be available soon.

80C552

Development System

¢ 8051 core processor with 8 channel
10-bit A/D and PWM.

¢ 24 more I/O and RS-232 port.

¢ 32K ROM and 64K RAM.

¢ 5130 cach SBC. High performance
development system includes
assembler, disassembler, real-time
execution and debugging, monitor
program, and examples ($70 more).

e 80C31 Development System is also
available.

ROMY-16

EPROM EMULATOR

Emulates ROM or RAM in 8- and 16-bit
systems. $195 (2716-27256) or $245
(2716-27010). Window/menu driven

interface. 15 day moncy-back guarantee.
Optional assembler, disassembler, and
ROM debugger $100 each CPU.

68HC117

Development System
Eight channel 8-bit A/D converter.
32K ROM and 32K RAM.
$120 each SBC. 40x2 LCD $20.
Add $70 for the real-time integrated
development system.

® Microprocessor Simulator/Debugger

and Custom design are availuable.

J&M Microtek, Inc.

83 Seaman Road, W Orange, NJ 07052
Tel: (201)325-1892 Fax.(201)736-4567

Pocket Cube™
Wireless cable box tester
for authorized technicians.

Surface Mount Technology.
Works on J****** models
D*5,D*Vv5,D0*7,D*V7,D*BB,
C*T,W'R.

Only $59.°°
(plus $8 S&H)

30 Day Warranty
Pocket Cube with filter $69.95+S&H

Quantity discounts available.
Dealers Welcome.

NEW!
Pocket Cube Plus™
For testing of raw boxes.
CALL !

Test chips available for J****** and
SA8600.

Order Toll Free
1-800-417-6689

Mon-Fri. 9AM-5PM EST
If busy please keep trying.
VISA, MC, MO or CASHIERS CHECK
IEC, P O Box 52347, Knoxville, TN 37950-2347
Pocket Cube is a test generator ONLY.
Do not use these devices without authorization
from your local cable company and local officials
No TN sales

The Pocket Programmer

i

Only $129.95
":i‘y‘«, ‘9“‘ A ‘

T %
L i .,vl

-

U

INTROWICS,
wesmewis. o {NC,

YO PRINTER PORT

THE POCKET PROGRAMMER

The portable programmer that uses
the printer port of your PC instead
of a internal card. Easy to use
software that programs Eprom,
EEprom, Fiash & Dallas Ram.
27(C) / 28{(C) / 28F / 29F / 29C &
25XX series from 16K to 8
Megabit with a 32 pin socket.
Adapters available for Pic, PLCC,
5-Gang, 874X, 875X MCU'’s, 40-
Pin X 16 & Serial Eprom’s, and
Eprom Emulator to 32K X 8.

Same Name, Address & Phone #
for 13 Years... Isn’t it Amazing ?

Intronics, Inc.

Box 13723/ 612 Newton St.
Edwardsville, KS 66113 Add $4.75 COD
Tel. (913) 422-2094 Add $4.00 Shipping

Fax (913) 441-1623 Visa | Master Charge

wwWwW americanradiohistorv com

VUK U = o S

B&K 20MHz Dual Probe
Trace Oscilloscope il
* 1 mVidlv sensitivity
* AUTO/NORM
triggered sweep
operation

* AC, TVH, TWV and
line coupling

« Calibrated 19
step time base
with x-10 magnifier

model #2120 2 Year Warranty ...... ..385.00

model #2125 widelayed sweep ... ..529.95
model #2190A 100MHz 3 ¢h ... 1339.95

N pe! 40 Paae atalog

Pinhole

Camera

* Requires 1/16" opening
size

e 1-1/2"x 1-1/2"x 7/8"

* Power 7.5-12VDC n

* 8 lux

* 3.8mm.lens included

« 380 lines resolution |

12V DC Power Supply 9.95

modei #CVC50PH

20 MHz Oscilloscope

Dual Trace w/ Component Checker

S E g

#P3502C Dual Trace.......
#P2510 100 MHz 3 Ch. 8 Trace ..........1195.00

Cutting Edge The mode! 506 meter has a
RS-232C serial interface. Measured values are
transmitted 1o the computer via an interface
cable and supplied software WINDOWS and
MS-DOS.

DCV 1000V ACV 1000V AC/DC Current 20A
Res. 40 meg ( freq. 10MHz

REG.-+8995
= model #506....169.95

Metal Detector Wand
by Garrett

Elenco Digital
Capacitance
Meter

« 1 UF to 20,000 UF
¢ Banana jack and special
insertion Jack included

model #CM-1555
49.95

Call For

FREE

Catalog & Technical

Assistance
Add $8.95
| =—=——= Shipping/MHandling
ALL PHASE Vlsa/nr‘/‘lélsD)‘;‘s?:g\;r;;Amex

MAIL ORDERSTO: |
VIDEQ-SECURITY INC. 70 CAIN DR.
WHOLESALE VIDEO WAREHOUSE BREN_TWOOD‘ D7 W
L] ® L L]
«10]0 4 0 0

A B-4 494
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EXERCISE.

Is your Cable Company
Alienating You?

Say NO to unearthly
rental fees!

Owning your cable
equipment saves you
the high cost of
monthly equipment
rental charges, and
gives you control of
your TV.

T — We have the Best in
CONVERTERS and DESCRAMBLERS!

Everquest ® Panasonic ¢ Jerrold ¢ Zenith ¢ Pioneer
Scientific Atlanta ®* Oak ¢ Eagle * Hamlin ® Tocom

1 800 624-1 150
T NP

Member of

National Consumer
Cable Association

P.O. Box 241296 ¢ Omaha, NE 68124

® JERROLD, STARCOM, PANASONIC ZENITH, PIONEER OAK, SCIENTIFIC ATLANTA EAGLE HAMLIN and TOCOM are all registered trademarks. AH

references to the abo is for ?oses We In no way Implying that any of lh
p odncl l Ihl adv lrll ama nt are origina al e equipment. M.D. Ele (ro I I n owny a"lll te d wllh the above mentioned companies
COrpol

CIRCLE 304 ON FREE INFORMATION CARD

e P
s e — _——’\\_

g

) gellular Extensions

from

| "THE CELLULAR EXPERTS" |

=

y o Moftorola 3 Watt Bag from $225.
Nec P120 120z. Portable $299.

Motorola PT 550 1002. "Flip® Phone $399.

Others available, buy new from us, or send us your phone,

Get a second or third phone with no additional monthly charges!
Motorola, NEC, Panasonic, Audiovox and many others!

Fax Back Hotline, For 24hr. info. call from your FAX (714) 581-7460 or call

(C800)>X457-4556

Nationwide paging available. C.G.C. Dealer inquires welcome.

www americanradiohistorv com
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APPLICATION READY!

BASIC PROGRAMMABLE CONTROLLER |

PLCL I AL cvaevieaByiasast
puveNnvITIVENY

« Yl

FEATURES: complete real world inferface ® plug on 1/0 connectors » 10 |
power relay outputs @ 16 isolated inputs ® 3 LED outputs ® 8 ch 10 bit
A/D @ 2 ch 8 bit D/A » BOC552 miicro ® 14.7 Mhz dock speed » 32 K
battery SRAM © 32 K ROM  RIC o 12 expansion bus ® RS232/485
seriol port # full two-way X10 ¢ ication with eptional I
e single 12 Vdc operation  complete line of 1/0 expansion boords

APPLICATIONS: Industriol control ® HVAC systems ® home oulomation

X10 controller  security  doto logging ® remote controf & monitoring |

SYLVA Control Systems « s o oy suns ke
519 Richard Street, Thunder Bay, Ontario, Canodo P7A 1R2
#h. 807-683-6795 fox 807-683-6485 o5 807-767-0587
WEB PAGE: http://www.sylvacontrol baynet.net
Email: sylva@mail baynel.net

NEW IZE428

BRITISH

AWARD

+ MGA, CGA, EGA
& VGA compatible.

* Design large multi layer
boards.

* One level pull down
menu and quick keys
for fast layout.
g 10
* Dot matrix, laser, platter, u#)MATION
Gerber & N.C. drill output. /sy
7840 ANGEL RIDGE ROAD
ATHENS, OHIO 45701
(614) 592-1810
Visa & MasterCard Accepted

Piintcd Circuits
in Minutes Direct
from LaserPrint!

1. LaserPrint*
2. Press On**
3. Peel OFff
4. €tch

81/2"x1"

* Or Photocopy
**Use standard I
household iron ¥

or P-n-P Press.

Copper Clad Board
20 Shts $30/ 40 Shts $50/ 100 Shts $100
Visa/MC/P0/Ck/MO $4 S&H
Techniks Inc.
P.O. Box 463
Ringoes NJ 08551
ph. 908.788.8249 fax 908.788.8837
http:\chelsea.ios.com\~techniks
Retail Dealer Inquires Invited

New ELECTRONIC GUN!

Add FIREPOWER to
almost anything!

web:http:/fiwwv hoopsware .com
email:sales@hoopsware.com

Amazing new Electronic Gun has qn;y.ons moving part -
the projectilel Imagine the possibilities!li This simple,
siIenF and Inexpensive project uses parts mostly available
from Radio Shack and can be built in as little as 30 min-
utes. The same pnnciples can be used to build a sllent
weapon with devastating torce! You must be over 18 Zears
of age to order. Complete é)lans only $15.00 ($20.00
Canda and Mexico). Order #GGUN.

> 0

VISA/MC ORDERS (702) 3228875

or send check or M.O. to: HoopsWare
P.0. Box 3079, Dept. EN
Sparks, NV 88432-3079

“NOW BUYING”
$$ BEST PRICES $$
AVAILABLE

PIONEER™
5135 THRU 6300

IENTIFIC
ATLANTA™
8536 THRU 8600

ZENITH" JERROLD"™
1086 THRU 1612 DPV7

a DPBB7
TOCOM DPV70
' 5503A

DPBB70

VIP THRU 5507 CFT

Midwest’s Largest Brokers
(We buy quantities of one to one thousand units)

NATIONAL CABLE BROKERS
(219) 935-4128

16 Bit Control

Powerful,
Easy to use,
Tons of Memory,
/O & features:

34 digital /Os (7 IRQ)
+ LCD/Keypad port
+8ch10b fast A/D

16.8MHz 68HC16
RS-232 & RS-485
RT clock option

Affordable “C” compiler/ brary

Multi-tasking kernel
Up to 256K ea. SRAM, FLASH memory

INTEC INOVENTURES INC.

Ph: (604) 721-5150 FAX: 721-4191

[INTERFAGE T0 YOUR PG KEYBOARD INPUT |
CAB LE CONVERTERS/DESCRAMBLERS purKE-'ISKeyboan:’En(od;r(konver;s = |
input from switches and keypads 'adid.
* % % % SUPER BUYS % * % % inko PC compatible keyboard siynals. '
| » Use with ar without your own PC's keyboard
*Scans 9 x 9 matrix or 18 individual inputs
v + Looks like a.szbo.d to yow Computer
* FULLY REFURBISHED UNITS % T al et T
2 TOCOM™ & JERROLD™ & SCIENTIFIC ATLANTA™ % ZENITH"% PIONEER™ [znaié'fv'&lfs"v'io"(m%m
2 “WE SERVICE MOST PRIVATELY OWNED CABLE CONVERTERS” ; T )
e
S Prone (219) 935-4128 &%
: b BUGGED??
z SORRY,NO INDIANA SALES N e I
AVESI PING is unbelieva widespre ectronic
NATIONAL CABLE BROKERS B o LT S
= sure you're safe? CATALOG tells you fast! Includes
£ 1801 W. JEFFERSON ST., PLYMOUTH, IN 46563 E’::n.v".‘:."s“:w";.'.fl‘::?.J.:?":‘,‘&.?n‘:,‘f°.”f::."::,.3°i:'.",‘::zn‘g"
3 OUR POLICY: All products carry a two year warranty. Warranty covers parts and labor and return shipping. o T Y roM ol So 250 b huifpac tma
it WARNING: Theft of cable services is a crime. National Cable will not knowingly defraud any pay TV
operator and we will not assist any individual or company in doing the same.
130
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Quality Microwave TV Systems
WIRELESS CABLE - ITFS - MMDS
ATV - INTERNATIONAL - S-BAND
Ampluflers » Antennas * Books * Components
Filters » Systems ¢ Video Products

* RF Frequency 1990 - 2700 MHz

*» Cable Ready - VHF - UHF Outputs

e SASE For "FREE" Catalog or Send $1

PHILLIPS-TECH ELECTRONICS
PO Box 8533 » Scottsdale, AZ 85252

g;g;LENGIEsgd%YS;EM ORDER LINE 800-880-MMDS
Complete Gria s265 CATALOG/INFO  602-947-7700
Five Year Warranty FAX LINE 602-947-7799

FREE SHIPPING Visa ¢ M/C « Amx ¢ Disc « COD's « Qty Pricing

CIRCLE 325 ON FREE INFORMATION CARD
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Finally, a low cost way of getting into the monitor repair business. With the Checker 12 you
can test and repair computer monitors with speed and accuracy. The “Checker 127 is an
easy to operate. hand held , battery, or AC operated computer color monitor pattern
generator. With its support of CGA(15.75khz),EGA(22khz).MACII(35khz), and VGA
modes 1,2.3 (31.5khz), 800X600(35khz), 1024X768 interlaced.(35khz), 1024X768 non-
interlaced, & 1024X768N1 with sync on Green (48khz), you can easily checkout a
monitor in all of its' modes. With its single mode switch, you know exactly what type of
monitor vou are testing, You don’t have to be a monitor expert to use the Checker 12. Its’
front panel color pictures, show just what you should be seeing on the monitor under test.
You can quickly tell if the monitor is a VGA, SVGA. or a SVGA/NI. No more guessing,
The “*Checker 12" provides various test pattems for VGA monitors. X-hatch, for size and
linearity and convergence set-up. White screen, for purity and CRT bum evaluation. Color
bars and 8 step gray scale for color tracking and balance. There is also a single color mode
that allows for single color channel operation. There is no easier way to test and evaluate
monitors than with the Checker 12.

Price: $295.00 + $5.00 S&H.
Includes battery, AC adapter, Mac adapter and 120 day warranty

We also have the Checker V1, a six port stand-alone VGA (640x480) test pattem generator,
NO computer required. Just $249.95.
e  Ciu ==
Computer & Monitor Maintenance
6649 Peachtree Ind., Blvd., Suite N-1 » Norcross GA 30092
1-800-166-4411, 770-662-5633 (Voice), 770-840-8814 (Fax)
We're on the WEBB at httI) fwww, comﬁutermomtor .COM
CIRCLE 217 ON FREE INFORMATION CARD
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Threehbing
« Mesdems

Joshua Bagby,
of Penthouse fame!
The reviews tell it all:
this is the #1 book on
cyber-intimacy! 290
pages, November 1995,
$17.95 NEW!

ULTIMATE

Scanner
Bill Cheek's 3rd book
on scanner mods is just
terrific! Enter the 21st
century with the mad
modmaster. 242 pages,
highly illustrated, large
format, 1995, $29.95

EMERGENCY RADIO!
Scanning the news

as it happens
by Norm Schrein, "Mr.
Scanner," President of
the Bearcat Radio Club
214 pages, $14.95

TravelScan
Good Frequencies
Across America
Henry Eisenson (FINALLY!)
150 pages, 1/96, $9.95

NEW (1/96)
Great reviews!

1Smart Casino Gambling
Ofaf Vancura, PhD

364 pages, $24.95

Cheating at Blackjack;

SQUARED
Dustin D. Marks

208 pages, $24.95
L )
S/ $4 1st book, then $2 ea.
CA add tax.

v our WWwite!

Faxorders: (619) 2810547

Toll free orders: 8005466707
www.electriciti.com/~ipgbooks
e-mail: ipgbooks @indexbooks.com

INDEX Publishing Group, Inc
3368 Governor Dr., Suite 273S
SanDiego, CA 9212
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Your source for:

Miniature Robot Kits ,
Robot Books SR

7.95

Robot Electronic Kifs

Muscle Wires®
Robot Videos

ook, 256 pages w/PCisk, & more!

Controfling the World
With Your PC #3-165 $35.00

Visit our electronic store €
on the World Wide Web: «

www.robofstore.com

or email us to receive our email catalog. A4,

Mondo-tronics Inc
524 Sen Anselmo Ave. #107-103
San Anselmo, CA 94960
&y emoil: info@mondo.com

+ SURVEILLANCE

The Latest High Tech
Professional Electronic Devices
Our latest catalog offers a HUGE selection

of surveillance, privacy devices including:
hidden video equipment, electronic kits,
telephone recording systems, touch tone
decoders, scanners, telephone tap
detectors, bug detectors, voice disguisers,
telephone scramblers,locksmithing tools,
and more. Catalog $5.00.
SDY OUTLETY
P.O. Box 337, Buffalo, NY 14226

(716) 691-3476/(716) 695-8660

Communications

lmmm% Systems
‘ Laboratories

1-800-5629-9483

Hobbyists- Embedded Control Systems for home
Autornation. MMC8-10 Cross Point 8x8 Video/Stereo-
Audio electronic patch panel $695.00. TL-100 Color
Organ Kit $195.00. T-10 DTMF Gen/Detector $225.00.
Cable TV- Use our product line to automate your
operations on a modest Budget. VC8-26 Commercial
Inserter/billing iogger- $1585.00. VC8-78 Channel
IControlier-4VCRs, 2 Laser Discs,2 external sources,

| T'wo independent outputs $2895.00. MMCS-11 Wide-
band Video/Stereo Audio 8x8 CrossPoint Switch,
Cornputer Controlable $895.00.

[Call Toli Free for Info/Catalog or to Order. MasterCard|
VISA. Fax 1-808-625-7035. 1yt wamanty on all products.

Restores Horizontal and Vertical
Sync Lines from Distorted
Analogue Video Formats

For Free Information Package on Campleted Units and Pricing

e e Call Toll Free
1-800-236-5778

R.C. Distributing * PO Box 552 * South Bend. IN 46624

CRYSTAL CONTROLLED

SURVEILLANC

VHF & UH PROFESSIONAL ENCASED PARTIALLY
ASSEMBLED TRANSMITTER KITS
Countersurveillance. Also Tunable 70 to 305 MHz Kits. We
| Design & Manufacture Our Equipment. Custom Design.
FOR CATALOG SEND $2.00 TO:

SHEFFIELD ELECTRONICS CO., P.O. Box 377940-C
Chicago. IL 60637-7940, Tel. (312) 324-2196

BUY BONDS

New Surveillance Devices !
Smoke Alam Ultra miniature video cameras hidden in smoke

and Tabie Clock  alarm or alam clock - your choice. Wide fleid of view
Video S and super .1 ki low light sensitvity! Undetectabie!

idec Camert
5C-600 TC-70  High quality B/W with 420 ines of
-« resolon for uftra sharp mages.
Direct output of
video and audio. $219.95¢
Best price on survelllance cameras anywhere!

Telophone Transmitter Kit hidden in duai modular adaptor
Transmits both sides of conversation to any FM radio up to 1/4
mile."SnapKit* technology. Uses phone line for and
amenrrll Goes completely unnoticed.  MA-100 § 25.95 =

. High qualtty cassette deck plugs 43 I”

& directly into telephone Jack! Records up to
S . 7 12 hours of conversations on a single cassette.)
THR-1 N A 77" Recording starts and stops automatically when

12 Hour phone is used! s a/MC (214)255-7490
{,'e';gf:.”,'$99.95 Free shipping! Check/Maney orders also acoepted!
Seymor-Radix inc. Box 166055-N Irving,TX 75016

Now you can visit us on the intemet at  http: /Awww.why.net/home/sr/

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome
Call VISION TIME PRODUCTS

1-800-310-1153 M-F 8a-8p
NO TENN SALES

SHOPPER

Cable TV
Descramblers

Converters * Filters * Accessories

30 day Free Tnal - NO RISKI Free
Unbeatable wholesale prices! Catal og

Affordable extended wamanty
1 Year Warranty on alf products -
CJa[)///w raA/e ,’ro/é.uiona[!./

Credit Cards Welcome!

1-800-379-3976

_ Prices starting
e as low as S99/

. 9 .

/) BB

e i oo Bt

i

MOD-MCT
Advantech LabTool 48

1295. ADVANTECH LABTOOL48

669, EETOOLS ALLMAX PLUS Needham
596. ADVANTECH PC-UPROG P
569. MOD-MCT-EMUPA

429. XELTEX SUPERPROI e i
329. XELTEK SUPERPROIIR EETools
424, NEEDHAMS EMP-20 —

189. XELTEK ROM MASTER Il
149. XELTEK ROM MASTER |

135. EETOOLS ROM MAX | Needham
189. EETOOLS ROM MAX 4 W "

419. EETOOLS PROMAX s
49.  SUNSHINE 1 GANG -

125. SUNSHINE 8 GANG Xeltek

General Device Instruments
Sales 408-241-7376
Fax 241-6375 BBS 983-1234

PBASIC*

Compiler

Put BASIC Stamp | programs
directly into your PIC -
no BASIC Stamp necessary!
Creates editable assembler source and
hex files for use with any PIC programmer.
Introductory price $9995
* Pocket PIC Programmers from $34.95

* PICProto prototyping boards $9.95-$19.95
“BASIC Stamp and PBASIC are trademarks of Parallax, inc.

micro Engineering Labs

Smart
Battery e
Charger |B-
JUN 87 QST

BY WARREN DION N1BBH

FOR GEL-CELLS or LEAD ACID BATTERIES.
Features: Precision temperature tracking voltage
reference & three mode charging sequence.
Standard kit is for 12V @ 1/2 or 1 Amp, user
selectable. Can be connected to the battery
indefinately, will not overcharge. Weighs 2 pounds
and measures 4"W x 5% "D x 2% "H. Finished
enclosure included in kit.

CompleteKitOnly ........ .. .. $59.95
Assembled & Tested ........ .. $79.95

CA Residents add 7.75% sales tax. S&H: $5.00
{insured). Foreign orders add 20%. For more info
or price list; send legal size SASE (52¢) to:

@B  AA Engineering

2521 W. La Palma #K - Anaheim, CA 92801
(714) 952-2114 . FAX: (714) 952-3280

Box 7532 Colorado Springs CO 80933 @
(719) 5205323 FAX 520-1867 [
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EZ-EP DEVICE PROGRAMMER - §169.95

Adapters Available

EP-51 (8751,C51) $39.95 SHOW TINIE CABLE

Fast - Programs 27C010 in 23 seconds.

E Z" EP Portable - Connects to PC Parallel Port. | gP-11(68HC11 E/A) $59.95
EP-PIC (16C5x,61,62%.71,84) $49.95 Your Cable Connection To The Stars!
ML ELECTRONICS ! Versatile - Programs 2716-080 plus EE | EP-PIC64 (16C62,8364,65,73,74) 83995
ST AT and Fiash (28F.29C) to 32 pin,| EP PEEL (CT 22v10, 20610, 18ve) 550 5
-SEE (93x.24x.85x 34
| Inexpensive - Best for less than $200 Ez-lg t;g:g :g Tsr; EPROMSs) :g.gg Order your FREE
{® Correct implementation of manutacturer 'Eﬁ;:oé:é(éggooz 5(;575:})7) Sg:gg Catalog tOday!
algorithms for fast, reliable programming.| gp z a7ss) $39.95 1-800-643-4258
® Easy to use menu based software has r.!é..;’ pucpgg%((%?éq%})sz 718y :g—gg
5 . . Y - x,01,62x, o g
binary editor, rgad, verify, copy, etc. | EP-PLEC (PLCC EPROMS) $49.95
Free updates via bbs or web page. EP-SOIC (SOIC EPROMS) $49.95
® Full over current detection on all device EPLCC (LCC ERROMS] $49:95
power supplies protects against bad M‘? L Electronics
| chips and reverse insertion. 3;32/:3:-‘;’"';9 *4;:::78‘;’;92‘::};‘: 90054
® Broad support for additional devices £ (18 ’ ‘Soif,)m
3 wcla, d-g! g8/
using adapters. A orders ada 8 25% sales tax. Ground 35308y - §7:

shipping
2 Day $10; Ovarmight $17; COO $4.78

ACTUAL. SIZE B&W CCD BOARD CAMERA

3.6mm Adjustable manual focus or 5.5mm pin hole lens
LATEST SONY HYPERHAD IMAGE SENSOR

PIN HOLE LENS ONLY NEEDS 1/16" HOLE TO SEE THROUGH

RESOLUTION: MORE THAN 380 LINES

MIN. ILLUMINATION: 0.4 LUX 15" sQ.

SENSETIVE TO IR LIGHT HIDE THIS

S/N RATIO: BETTER THAN 50DB (AGC OFF)

POWER: 0 - 13 VDC LESS THAN 150 MA  CAMERA IN
WILL RUN ON 9 VOLT BATTERY PICTURES

BUILT-IN ELECTRONIC AUTO IRIS  SMOKE DETECTORS

SHUTTER SPEED : 1/60 - 1/50,000 SEC  THERMOSTATS

VIDEO OUTPUT: 75 OHM, 2/1 INTERLACE LAMPS

1.0 VOLT P/P COMPOSITE CLOCKS 5 )
CONNECTS TO ANY MONITOR OR VCR Show Time Cable
RADIOS Plug in power supply $ 6.95 643 N 98th St STE 260
BC ELECTRONICS QTY  36mm  PINHOLE
1508 LEXINGTON = BEDFORD, TEXAS 76022 i 1-3 $115.00 $130.00 COD » MasterCard » Visa
PHONE (817) 267-7792 FAX (817) 283-7797 49 $110.00 $125.00 Amex ® Discover

STARGATE S5T

Converters & Descramblers
All Makes & Models

Quantity Discounts

30-day Money Back Guarantee
Best Warranties

M ootion Control System

Includes Stepper Controller Card, 12VCT Transformer, (2) 4 Phase Stepper Motors,
Easy 1o use LB.M Software! Connects to any L.B.M. Compatible LPT Port (1,2,3)....

S.

ACD works with copywritten secured devices only when the copyright holder is the customer.

ACD also works with secured devices that have not been copywritten.

Call TODAY for a price quote!

LR
(703) 764-5361

2
&
2
g
O
3
g
$

resources for populating your circuit board:

* Easy Instaliation 15 minutes or Less!

* No Tools Required!

* Design Robots, Plotters, Laser Systems!

* Drives (2), 4 Phase Stepping Motors!

* Bi-Directional 8 Bit Read and Write Port!

* Board Addressable, 16 Possible Choices!

* Fits in Standard 19" inch Card Rack!

* With Additional Cards Control 32 Motors on 1 LPT Printer Port!

* Features Include: Variable Speed, Step, Range, Direction, and OnNOff Control!
* Free QBasic & Gwhbasic Source Code $ 59.95 value! *

n @

Q ] »

o ? ke,

0 ) @ =

Had g8 5ite t

oy, Os 8 2

o —— 2 o 3
Nothing more to Buyl = o
=

(U3, Us, R3, Rs, P3, P5), 80993, and 68HC705C8.

Test all functions and write code to perform the same task.
Extract out the exact same code for Motorola 68705 series
ACD also works with intel, AMD, and other microcontrollers not listed.
Call about our secure Integrated circuit readers!

(703) 764-5361
please leave a message

Advanced C

Send Check or M.O. to:

CYBERMATION o Tyl

"Intelligent Controllers” Tel (714) 879-2000
Visa\Master Charge Accepted

LY 5765-F Burke Centre Parkway, Suite 317, Burke, Virginia 22015

Extract out the exact same fuse map, depending on the manufacturer and type.
ACD can also provide additional

L F

MO SOIU0I09IT ‘9661 ABN

Extract out the exact same code for PIC, 16C54, 16C55, 16C56, 16C57, and 16C84.
Disclaimer:

Design/Aiayout schematics, and generate printed circuit board gerber files for projects.

1943 Sunny Crest Dr., Suite 288,
Fullerton, CA 92635 * Add $12.00 S&H; CA residents please add sales sax *

A
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CLASSIFIED

CABLE TV

ATTN, cable box owners. Order your ID signal
and bullet stopper before it's too late. Send $23.00
to R.;!. ENTERPRISE, Box 3532, Easton, PA
18043.

SECRET Cable Descramblers Build your own
descrambler lor Less than 512.00 in soven easy
steps| Radio Shack paris list and Free descram-
bling methods that cost pothing ko iny incheded.
Send $10 00 10; INFORMATION Fi RY, PO
Box 669, Seabwook, TX 77588 For VISAME,
CODS, (714 922-3512 Anylime!

DESCRAMBLE Cable with simple circuit added
to Radio Shack RF modulator and using VCR as
tuner. Instructions $10.00. TELECOM, Box 832
ES. Brusly, LA 70719.

CABLE Descrambling New secret manual. Build
your own descramblers for cable and subscription
TV. Instructions. schematics for SSAVI, Gated
Sync, Sinewave., (HBO. Cinemax. Showtime,
UHF. Adult) $12.95, $2 postage.

gAB2LETRONICS, Box 30502R, Bethesda. MD
0824.

CABLE TV Equipment & Accessories Whole-
salers welcome! 30 daxdmon uarantee!
Free catalog! PERFORMANCE ELECTRONICS
INC., 1 (800) 815-1512.

CABLE descrambler! Build with 7 Radio Shack
parts costing $12. Instructions. $8. FA.S.T., Box
369-E5. Pt. Salerno, FL 34992-0369.

ZENITH test chips — activates full test mode.
$24.95. Technica! support with order. SUN-
COAST MARKETING, 1 (800) 850-6566.

CABLE filter, build your own- glans. parts. PC
board, case. $11.00. VIDEO MEDIA, Box
97-0408, Coconut Creek, FL 33097. 1 (954)
752-9202.

CABLE TV notch filters. Tunable from 50 to 300
Mhz (channels 0 thru 36). Eight different models
available so specify frequency or channel number
when ordering. $30.00 each. Large quantity dis-
counts. Call 1 (800) 433-6319 to receive our bro-
chure or place an order. STAR CIRCUITS, PO Box
94917, Las Vegas, NV 89193.

SATELLITE EQUIPMENT

FREE catalog — Lowest prices worldwide. SKY-

VISION, 1012 Frontier, Fergus Falls, MN 56537. 1

g300) 334-6455. See full page ad The Shopper
ection.

VIDEOCYPHER |l descrambling manual. Sche-
matics. video and audio. Explains DES, EPROM.
CloneMaster, Pay-per-view (HBO. Cinemax,
Showtime. Adult. etc.) $16.95, $2.00 postage.
Schematics for Videocypher Il Plus. $20.00.
Schematics for Videocypher |l 032, $15.00. Soft-
ware to copg and alter EPROM codes, $25.00.
VCII Plus EPROM, binary and source code,
$30.00. CABLETRONICS, Box 30502R. Beth-
esda. MD 20824.

CABLE TV Test Chips for Jerrold, Tocom, Pi-
oneer, Scientific Atlanta, etc...Quick installation!
New Multi-Mode modules available. Prices from
$5.00 each. 1 (800) 786-9025.

CABLE-safe. Guarantee cable privacy. The one-
way valive for your cable TV signal. Cable signals
come in, but they don't go out! $29.95 - $3.00
S&H. VISA MC AMEX. ELECTROMAN, Box
24474, New Orleans, LA 70184. (504) 482-3017.

“DESCRAMBLER Schematics Revealed" A
powerful guide to descrambling schemes. $10.00.
VISA MC AMEX ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482-3017.

REVOLUTIONARY New Technology. Does ail
cable boxes. For free catalog call MEGA 1 (800)
676-6342.

UNIVERSAL Descrambler. Unscramble signals
using your VCR as the tuner. Works with virtually
any system. this is the only one you need. Declare
cable box independence! Fully assembled.
$129.95 + $5.00 S&H. VISA MC AMEX. ELEC-
TROMAN, box 24474, New Orleans. LA 70184.
(504) 482-3017.

“BULLET Buster™. Protect your cable box
against the infamous cable “bullet”. The "Bullet”
Buster acts as an electronic sheild. Installs in-tine
in seconds. Don't wait until its too late! $19.95 -
$3.00 S&H. VISA MC AMEX. ELECTROMAN,
Box 24474. New Orlegans. LA 70184. (504)
482-3017.

DSS card fix only $249.00. Works with all makes
and models. Turns on all channels including PPV.
Send $249.00 to REQUEST, 5201 Kingston Pike.
Suite 6-106, Knoxville. TN 37919. Limited quan-
tities available.

EDUCATION & INSTRUCTION

ELECTRONIC engineering. 8 volumes com-
plete. $109.95. No prior knowledge required. Free
brochure. BANNER TECHNICAL BOOKS, 1203
Grant Avenue, Rockford, IL 61103.

LEARN VCR repair. Great profits. Home study.
P.C.D.l., Atlanta. GA. Free literature. 1 (800)
362-707C Dept. VRF342.

LEARN PC repair-troubleshooting, servicing.
Home study. Free literature. P.C.D.l., Atlanta, GA.
1(800) 362-7070. Dept. JUF342.

BECOME a professional locksmith. Home study.
Free career literature. P.C.D.l., Atlanta, GA. 1
(800) 362-7070. Dept. LKF342.

ESP, Bioelectricity, microwave hearing, com-
rehensive booklist... $1.00; $2.00 foreign. RE-
EARCH ASSOCIATES, PO Box 3583, Boynton

Beach. FL 33424-3583.

LEARN PC assembly language. Disk $5.00.
Book $18.00. ZIPFAST, Box 12238, Lexington, KY
40581-2238.

CABLE Unscrambled. Everything you want to
know about cable, but are afraid to ask. $10.00.
VISA MC AMEX. ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482-3017.

TOP Secret! Never released before. Cable com-
panies, cellular phone conipanies, want to get you
now! Learn how they do that! Protect yourself.
Piracy, the laws. Better safe than sorry. $53.95.
RANDALL, Box 2168 R, Van Nuys, CA 91404.

CABLE Descrambler! Anyone can build in seven
steps with Radio Shack parts. Plans $5.00. 1,
(800) 818-9103.

TEST aids. Jerrold, Pioneer & S.A. quick boards
$15.00. S.A. micros $20.00. E2 clearertest aid
(6300-6750) $15.00. Zenith & Tocom $12.00. Ex-
ternal activators Jerrold $85.00, PIO & S.A.
$110.00. Filters $20.00. Audio boards $20.00.
Remotes $10.00. Security bits $10.00. (718)
241-2560. BAM-1PM EST. No N.Y. sales!

HUBBLE Telescope Photographs (GIFS)- Entire
public Hubble Series available. SPACEPICS, PO
Box 75711. Oklahoma City, OK 73147.

COMPUTER SOFTWARE

HUBBLE Telescope photographs (GIFS)- Gal-
axies in the Young Universe Series, $9.99 +
$2.00 shipping. Entire public Hubble Series avail-
able. SPACEPICS, PO Box 75711, Oklahoma
City. OK 73147.

WANTED

INVENTIONS, ideas, new products! Presentation
to industry/exhibition at national innovation ex-
position. Patent services. 1 (800) 288-IDEA.

wwWwW americanradiohistorv com

MISCELLANEOUS
ELECTRONICS FOR SALE

TUBES: “oldest", "latest". Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood
Ave., EN 46324, Hammond, IN 46324.

FIBER-Optic Projects — Swing into the new
technology by assembling tried and true projects
recently published. "Practical Fiber-Optic Proj-
ects” - BP374 is only $9.95. (price includes ship-
ping) ELECTRONIC TECHNOLOGY TODAY
INC., PO Box 240, Massapequa Park, NY
11762-0240.

GREEN Thumb Alert— Electronics enters the
Garden! New exciting book points out how gar-
deners can build simple gadgets to pomote
sucess where the elements work against you.
Some of the projects are: over/under temperature
monitoring, dusk/dawn switching, automatic plant
watering, warming cables, etc. "Electronic Proj-
ects for the Garden” only $9.95 (price includes
shigping) ELECTRONIC TECHNOLOGY TODAY
INC., PO Box 240 Massapequa Park, NY
11762-0240.

CB Radio modifications! Frequencies, 10M,
sliders. FM. amplifiers, books, kits, repairs, high-
performance accessories. The best since 1976!
Catalog $3.00. CBCI, Box 31500EN, Phoenix, AZ
85046.

CBers Order new CB Trick Il CB book. Shows CB
tune ups, amplifiers, and expert CB info! Send
$19.95 to MEDICINE MAN CB, PO Box 37, Clar-
ksville, AR 72830.

BUILD Electronic surveillance devices! Secrets
revealed! Download Phone Bug Plan from BBS!
Free information! TECHNOTES, Box 388-EN.
Tehachapi, CA 93581-0388. BBS/Fax (805)
823-1549.

RESISTORS 20 for $1.00. LEDs 4 for $1.00. Cata-
log $1.00. ZIPFAST, Box 12238, Lexington, KY
40581-2238.

STEPPER Drives. Original cost $600.00 now
$29.95. New inbox. TRC IND., Nevada, MO. (417)
667-4477.

POOR reception on your A.M. radio? Our Signal
Booster will help. Guaranteed! Send $2.00 for
details (refundable with order). FALA ELEC-
TRONICS, PO Box 1376, Dept. 4, Milwaukee, W!
53201.

SEAGATE. 540 MB SCSI hard drive. Model #
ST5660N with built in remote start sensor.
$200.00. Chicago, IL (312) 585-3726. Ask for
John.

BUSINESS OPPORTUNITIES

EASY work! Excellent pay! Assemble products
athome. Call toll free 1 (800) 467-5566 Ext. 5192.

FREE Invention Package: DAVISON & ASSO-
CIATES offers customized development, patent-
Ing. and licensing of new products and ideas.
Proven results: 1 ?800) 677-6382.

MAKE $75,000.00 to $250,000.00 yearly repair-
ing all kinds of IBM monitors. Successful home
based business, anywhere. Telephone required.
Details: USA $3.00 cash (no checks). Deal-
erships: Canada-aH foreign countries: $85.00 for
application brochure, RANDALL DISPLAY, Box
2168 R, Van Nuys, CA 91404.

Plant Trees for America_

To receive 10 free Colorado blue spruces,
send a $10 membership contribution to:

The National -
J Arbor Day Foundation
100 Arbor Avenue, Nebraska City, NE 68410

;
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SECURITY

SURVEILLANCE Privacy security protection.
Catalog $5.00. SPY EMPORIUM, 6065 Hillcroft,
Suite 413, Houston, TX 77081. (713) 774-1000.

PERSONAL protection products, investigator
kits, telephone security, debugging equipment,
listening devices, covert cameras, manufactured
in Canada. Catalog $5.00. PERSONAL PRO-
TECTION PLUS, 237 Dagenais Bout. E., Vimont,
PQ H7M 5V9, Canada.

TEST EQUIPMENT

TEST Equipment pre-owned now at affordable
prices. Signal generators from $50.00, os-
cilloscopes from $50.00. Other equipment includ-
ing manuals available. Send $2.00 US for catalog.
Refunded on first order. J.B. Electronics, 3446
Dempster, Skokie, IL 60076. (847) 982-1973.

TECHNICIANS: Electronic component tester for
use with oscilloscope. Satisfaction guaranteed.
$29.95plus S&H. Info.: ELECTROHM, 529 Brent-
wood, Lawrence, KS 66049.

QUALITY used test equipment for sale. Call, fax
or write for list. RIDGE EQUIPMENT, PO Box 84,
Mt. Airy, MD 21771. (301) 831-7671.

PLANS-KITS-SCHEMATICS

CRYSTAL set Handbook — Visit antiquity by
building the radios your grandfather built. Assem-
ble a “Quaker Qats’ rig, wind coils that work and
make it look like the 1920s! Only $10.95 plus
$4.00 for shipping and handiing. CLAGGK INC.,
PO Box 4099, Farmingdale, NY 11735. US funds
only! USA and Canada — no foreign orders.

ALL-in-one catalog. AM/FM/ham/spy, transmit-
ters, amplifiers, receivers. Voice scramblers/dis-
guisers, audio, TV, Tesla coils, plans, “secret”
books, kits, imports, exports and more. Start your
own licensed or unlicensed radio station, 60 full
pages for $1.00. PAN-COM INTERNATIONAL,
PO Box 130-FQ5 Paradise, CA 95967.

UNIVERSAL remote control systems infrared,
RF, miniature transmitters, receivers. Items for
novice, technician or educator. Combine your
home and vehicle control. Automate anythin%
FREE catalog. INVENTIVE SOLUTIONS, P
Box 8, Stratford, NY 13470.

FASCINATING electronic devices! Tazer! Dazer!
Super Spy Microphone! Vocal truth detector! Uni-
versal IC tester! Radar and laser jammers! Sur-
veillance! Countermeasures! Ultrasonic! Tesla!
High voltage! More! Plans and kits catalog $2.00.
QUANTU% RESEARCH, 17919-77th Avenue,
Edmonton, Alberta, TST 251,

FREE Catalog. 100 Leading-Edge kits. K1, PIC.
Full instructions, source code. 1 (800) 875-3214.
SCIENCE FIRST, 95 Botsford Place, Buffalo, NY
14216.

CABLE TV TURN-ON CHIPS

SUPER Cable TV “Test Chips”. Provides full
service activation. Excellent; Instructions & il-
lustrations. Jerrold Starcom: DP(V)5..DP(V)7.
DPBB7..CFT-2000 Series. Pioneer: BA-5000
thru BA-6700 Scientific Atianta: 8500 thru 8600.
Tocom: 5503-VIP..5507. Zenith: ST-1000 thru
ST-5000. Call Now!! MASTER COMPONENTS.
1(800) 233-0570.

There’s a life
to be saved right now.

Please give blood.

Call 1-800 GIVE LIFE

+

American Red Cross.

Ad

ouncil

##*CABLE T.V.***
DESCRAMBLERS

Lowest prices, guaranteed!

CFS Electronics
(formerly C & C Electronics)
(800) 995-1749
VISA, MC, AMEX, C.O.D.

Cable T3 Test
Orders Only A l d s Information

1-800-615-9221 407-998-7883

Test Chips that fully activate Jerrold, Tocom, Zenith,
SA, Pioneer and more. Quick-Board installation!
Prices from 35 10 $49.95 ea. MC SPECIALTIES

| Year Warranty!

No FL Sales. Noi for ise in cable co. owned equipt. For tesi or repair only.

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome

Cail VISION TIME PRODUCTS
1-800-310-1153 M-F 8a-8p

NO TENN SALES

Trees Make a World of Difference”

ind out how trees can make a world of difference

for you, and your neighborhood. For your free

brochure write: Trees For America, The National

Arbor Day Foundation, Nebraska City, NE 68410.
The National

J Arbor Day Foundation

Model 1010 Synthesized
Sweep/Function Generator $395

@ DC 1o 12 MHz (opt. 2) - .005 Hz min. step

0 AM and FM modulation using internal
synthesized modulation source

B Lot or linear freguency sweeping with
calibrated markers

L CW Pulges from 25 ns to 100 sec. User can

specify indep P q

] Sine or square Burst mode (i to 65535
pulses per burst) - Internal synthesized

burst rate generator

(] Trigngle & Sawtooth CW or triggered

B Optiony available: +2 ppm accuracy,
RS-232 interface with Windows/DOS
software, Labview VI coming soon,
OEM boards available

B Applications: Hobbyist, Technician,
Engineer, Education, Circuit design lab,
Electronics or Biomedical research

PWi/MobileFax
2533 North Carson St. Suite 1956
Carson City, NV 89706

(800) 910-4099 rax (80s) 379-9447

Lol
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SHAPE-MEMORY
LINEAR ACTUATOR

This one inch-pound actuator is made of
brass and plastic, and incorporates a he-
lical spring made of the nickel-titanium al-
loy called Tinel®. This metal enables the
actuator to perform a unique set of elec-
tromechanical functions. The device pro-
vides linear actuation in minimal space,
without gears or converters, with nominal
one-pound force continuously throughout
its stroke. Applications include robotics,
doors, valves, toys, shutters, security de-
vices, manipulators and many others. The
unit may be operated by temperature or
electricity. Spec sheets included.
Nominal Specificatons: Operating
voltage: 1V, 5A. Electrical resistance: 0.2
Ohms. Pullin cycle: 2 sec. Relax cycle: 8
sec. De-energized length: 100mm. Ener-
gized length: 75mm. Diameter: 9mm.
Stroke: 20mm. Self-activating tempera-

ture: 165°F.
95T001 $7.95 each

Send $2.00 for our Latest Catalog!
$4.00 Foreign. Refundable on First Order.

ALLTRONICS

2300-D Zanker Road * San Jose, CA 95131
Voice (408) 943-9773 - Fax (408) 943-9776
world Wide Web: http://www.alitronics.com
On-Line Ordering: (408) 943-0622
14400-N-8-1-24 Hrs.

030596

Robot Explorer Newsletter

Nano-ants, flying robots, Martian explorers.
Explore an entire universe of exciting robots.
8 information-packed issues for only $14.95.
Call now! MasterCard/Visa Accepted.

1-(800) GO-ROBOT or 1-(800)467-6268

ARTHER 999

fier that connects 1o mono or

919 grOADCAST
(X X ) B

The model 1525 is a 75-110MHz RF amplif
stereo FM transmitters and produces a powerful 15-20 watt signal which
could broadcast up to 5 miles or more! Requires 75-250 mW drive.
Step by step plans complete with part source $' PLUS $2 S&H
Infarmation and antenna designs . . . ONLY NO C.0.D.5

i Progressive Concepts =t
o ()

(9 BQX.586 STREAMWOOD, IL 60107
{708)736-9822 FAX: (708)736-0353

MON SOIU0IY03YT ‘9661 ABN

¥y

-
w
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ADVERTISING INDEX

Electronics Now does not assume any responsibility for errors that may appear in the

index below.

Free Information Number Page
— A&A Engineering .. ... .. ... 132
212 Ace Communications .. ... .. .. 98
- Active Micro ... ... .. .. 125
—_ Advance Circuit Design .. .. .. 133
213 Alfa Electronics . . . . .. .. ... 108
214 All Electronics . . .. .. .. .. ... 101
- All Phase Video Security . . . .. 128
— Allen Engineering . . . .. .. v 25197
_ Allison Technology ... .. ... ..96
— Allstar Electronics. . .. ... ... 127
- Alltronics .. ... .. .. .. op =318
— AlphaLab. ... . .. e e m106
231 AMCSales. . ... ... ... .. ... 127
317 American Eagle Publications. . 112
- Andromeda . .. ... .. ... .. 100
— ARC Sales . ..... ... .. ... .. 110
334 Basic Electrical Supply. .. .. .. 116
—_ Baylin Publications . .. ... .. .. 123
— BC Electronics. . ... ... .. o133
335 BeigeBag . ... ... ... ... .. .. 97
297 Bel-Merit .. ... ... ... ... .. 84
-— Black Feather. ... ... ... . .. 93
336 Brigar Electronics . . .. ...... .. 82
-— Bsoft Software, Inc. . ... ... 100
215 Butterworth Heinemann. . . . .. 102
218 C&S Sales . ... .. e T 118
— Capital Electronics . . . . . Sl 1116
— Cellular Masters . ........... 112
- CGE SR s e L. 129
216 Circuit Specialists . . ... ... .. 95
— Cleveland Inst. of Electronics .. 37
— Command Productions. . .. ... 102
217 Computer Monitor Maint.. . .. 131
226 Consumertronics. .. ... .. .. .96
310 Conway Enginering Inc.. . . . . 107
58 Cook’s Institute . .. ... ... ... .. 13
228 Cool Amp Conducto Lube . . . .. 80
319 (C1 T ) o L N LT Y oy = = 100
—_ Cybermation . ... .. ... ... ... 133
— D.A.T.A. Business Publishing . . 13
234 DalhDan e e 6 1wt 5re 5o S2 b - 89
235 Danbar ... .. ... Sy 111
241 Electronic Goldmine. .. . . .. .. 85
— Electronic Rainbow . . . . . 122
- Electronics Tech Today . . ... .CV3
- EmacInc... ... ....... ... ... 98
— FairRadio ........... .. ... 125
121 Fluke Corporation. .. ... .. .. Cv2
331 Foley-Belsaw Co. .. .. .. .. i 126
219 Fotronic ........ = o S
220 Gateway Products . .. ... ... 106
— General Device Instruments . . 132
— Get-Tech... .. .... .. .. .. ... 103
122 Global Speciaities . . . . .. U o 221
— Grantham College. . . .. .. 35t L0
221 Graymark International . . . .. . 127
- H-Q Products. . . . .. Bt S3CX - 98
- Halcyon Group . ... ... ... . 114
— Hameps - o0 % e LU0 L S hE L 27
— Home Automation. .. ... . .. .. 123
_ Home Controls . ........... 125
222 Howard Electronics. .. .. ... .. 113

Free Information Number Page
— TECE- 0 ... 128
— Index Publishing Group . . . . .. 131
— Information Unlimited .. .. .. 86
126 Interactive Image Tech. . .. ... .15
— Intronics, Inc. ... .... ... w128
130 Island Logix .. ... ... ... . .. .24
318 IVEX Design International . .. 103
— J&M Microtek, Inc. .. ... .. 128
- LearnInc. ... ... .. D
— N R e ot ® el e s 133
304 M.D. ELectronics (Everquest). |29
— M&G Electronics .. ... ... ... 79
223 Mark V Electronics. ... ... .. .. 88
—_ Merrimack Valley . . ... .. .. 110
251 Mendelson Electronics Surplus 126
o Mental Automation. . . .. 124
224 Micro2000.. ... ... .. ... .. 81
230 Micro Code Eng.... .. ... .. .Cv4
—_ Micro Engineering Labs. . . . .. 132
— Midwest Laser Products. . . . .. 123
—_ Modern Electronics. . . . ... ... 126
— Mondo-tronics Inc. . .. .. ... . 132
— Motron Electronics . . . ... ... 123
— MWK Industries .. ... .. . .. 97
— National Cable Brokers . .. . .. 130
257 Needham Electronics .. ... .. 104
— NRISchools. .. ... ... .. .. .. 71
— Oatley Electronics . . ... .. .. .. 102
262 Parts Express Inc.. .. .. $ 540105
— PCBoards ........... .. ... 124
325 Phillips Tech Electronics . . . .. 131
228 Prairie Digital .. .. .. .. . 103
264 Print (Pace) ... ... .. .. .. ..99
129 Protekss o . fiuaa'd s . " )k
— PWI/Mobile Fax ... ... ... . 135
78 Radio Shack. .. ... .. . .. .. . .. 1
— RC Distributing Co. . . ... .. . 132
— RFParts....... ... .. .. . .. 104
269 SescomInc. ... .. .. .. ... ... 110
—_ Show-Time . .. ... .. .. .. .. . 133
270 SkyvisionInc. ... ... .. .. .. 87
232 Square I Electronics . . ... .. .. 127
227 Sun Equipment . ... . . . 117
— Sycard Technology .. ... . .. .. 106
— Tab Books ......... S U 16
197 Tech Systems .. ... .. ... . .. 83
92 Tektronix, Inc.. . ..... .. .. )
—_ Tektronix, Inc.. . ... ... .. .. 11
— Test Equipment Sales . ... ... . 114
275 Timeline . ... ... ... . .. . .. 94
229 Toronto Surplus & Scientific . . . 90
-- U.S. Cyberlab ... ... . . . .. 114
_ Universal Electronics, Inc.. . . . 104
321 Visitect Inc. . .. .. ... . ... . . .. 126
— Visual Communications . . .. . .. 23
98 Wavetek Corp. .. ....... ... .. 20
— Weeder Technologies. . . . . L)
211 Weka Publishing . .. ... ... .. 121
— World College .. ..... .. .. .. 55
— WPT Publications . ..., . ... 123
281 Xandi Electronics .. ... ... 112
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Farmingdale, NY 11735-3931
1-(516) 293-3000

Fax 1-(516) 293-3115

Larry Steckler
publisher (ext. 201)
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advertising director (ext. 206)
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EAST/SOUTHEAST
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Eastern Advertising
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Fax 1-702-259-7043
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Electronics Paperback Books

How to Use
Op Amps

BP88—How to Use
OpAmps...$5.95. A de-
signer’s guide that cov-
ers operational ampli-
fiers. Serving as both a
source book of circuits
and a reference book for
design calculations. The
text is non-mathematical
and easy to understand
by most readers.

BP113—30 Solder-
less Breadboard Pro-
jects-Book 2...$5.95.
Companion to BP107
Presented in exactly the
same style using “Ver-
obloc” breadboards. All
the breadboard projects
in this book are based
on CMOS logic integrat-
ed circuits.

30 Solderiess
Breadboard
Projech e

[ — 1]
L
28

BP177—introduc-
tion to Computer Com-
munications...$5.95.
Details on types of
modems and their suit-
ability for specific appl-
cation, plus details of
connecting various com-
puters to modems. and
modems to the tele-
phone system.

e BP350—Electronic

Electronic Board Games...$6.00.

Board Games Twenty novel electronic
board games that you

w_ | canbuild from the plans

ZE 2 | inthis book. Some games

are motor racing. search-
ing for buried treasure or
for gotd in Fort Knox, —
there 1s something for you

o

to build and enjoy!

) BP61—Beginners Guide to Digital | [

BP285—A Beginners Guide to

Techniques...$5.00. Covers the basics
of digital techniques—decimal, binary,
octal and hexadecimal numbering sys-
tems are covered plus insights on
weighted and non-weighted binary-
coded-decimal codes and alphanumeric
codes. The basic building blocks of cir-
cuit logic. the common AND. OR, NAND.
NOR and EXCLUSIVE-OR gates and

ABeginnareGuideto
| “Modarn Etectronic
Components

Modern Electronics Components...
$6.50. It is easy for newcomers to elec-
tronics to become confused. There are a
great many different types of compo-
nents available often with numerous
variations of each type. This book pre-
sents the reader with a vast amount of
invaluable parts information to enable
the right component to be selected every

bi-stables are thoroughty covered.

time for repairs and projects.

PCP103—Practical MIDI Hand-
book...$9.95. The Musical Instrument
Digital Interface (MIDI) is surrounded by
a great deal of misunderstanding. This
book is aimed at musicians and techni-
clans who want to explore the vast ca-
pabilities of MIDI. It covers MIDI-based
equipment you can use: keyboards,
drum machines. sequencers. effects
units, mixers. drum pads guitars. There's
also a section on computer music.

PCP118—Electron-
ic Music and MIDI Pro-
jects...$14.95. Save
cash by building the
MIDI gadgets you need.
Want a MIDI Thru box.
program change pedal.
Metronome, analog echo
unit? Over 16 practical
and very useful music
and MIDI projects.

[ '] BP121—How to De-
sign and Make Your
Own PCBs...$5.75. Sim-
ple methods for copying
printed-circuit board de-
signs from magazines
and books on to copper.
Covers all aspects of
simple PCB construction
as comprehensively as
possible.

BP44—I|C 555 Pro-
jects...$5.95. Every so
often a device appears
that is so useful that one
wonders how life went
on before without it. The
555 timer integrated-cir-
cuit chip 1s one such de-
vice. Included are basic
and general circuits used
by most hobbyists.

WAt Fan) e BE

PCP109—Everyday
Electronics Data Book
... $10.00. An invaluable
source of electronics in-
formation—the text con-
tains sections that deal
with the underlying the-
ory of electronic circuits
and a wide range of
practical electronic uses
for everyone.

DATA:
BOOK

[ BP301—Antennas for VHF and
UHF...$6.00. From instaling a TV or FM
antenna to setting up a multi-antenna
array for shortwave listening or amateur
radio, this book explains the basics of
VHF and UHF antenna operation and
instailation. The text describes in easy-
to-understand terms the essential infor-
mation about how antennas work, the
advantages of different antenna types.
and how to get the best performance.

Louds’poakon

Musiclans.

&

BP297—Loudspeakers for Musi-
cians...$6.25. Contains all the informa-
tion that a working musician needs to
know about loudspeakers: the ditferent
types, how they work. the most suitable
for different instruments, tor cabaret
work. and for vocals. It gives tips on con-
structing cabinets, wiring up. available
fittings. finishing and how to connect
multi-speaker arrays, etc. Includes ten
enclosure designs with plans.

7] PCP110—Electronic Power Supply
Handbook...$10.95. All types of power
supplies used for electronics purposes
are covered in detail. starting with cells
and batteries and extending by way of
rectified supplies and linear stabilizers to
modern switch-mode systems, IC switch-
mode regulators, DC-converters and in-
verters. The devices. their operating prin-
ciples and typical circuits. are dealt with
in detail.

BP254—From
Atoms to Amperes...
$6.50. Explains in crys-
tal-clear terms the fun-
damentals behind the
whole of electricity and
electronics. Really helps
you to understand the
basis of the complex
subject perhaps for the
first ime ever.

[] PCP101—Practical
Digital Electronics
Handbook...$9.95. An
introduction to digital cir-
cuits. logic gates. bi-sta-
bles, timers. micro-
processors. memory
and I/O devices. A spe-
cial feature of the book
is the section on digital
test gear projects.

Aq Intreduction 1o the
Feroragei Wave

5~
2N

|
! : \Qy\, T‘

|

1

4

BP315—introduc-
tion to the Electro-
magnetic Wave...$5.95.
A fundamental and
easy-to-understand ap-
proach to a complicated
theory topic. The begin-
ner requires no more
than elementary mathe-
matics and basic knowl-
edge of electronics.

#228—Essential
Theory for the Hobby-
ist...$5.25. Supplies to
the hobbyist background
knowledge tailored to the
specific requirements of
the hobbyist. Relevant
material is presented it
in a readable manner
with minimum mathe-
matics.

TEST EQUIPMENT SPECIALS

] BP239—Getting the Most from Your Multimeter...$5.95

Covers analog and digital gear, component and gear testing.

] BP267—How to Use Oscilloscopes & Other Testing Equipment...$6.95
Get with the next step to proficient troubleshooting.

[J PCP111—Electronic Test Equipment Handbook...$13.95
The all-purpose, all-pro handbook that covers basics to in-circuit testing.

SUBSTITUTION GUIDES FOR HOBBYISTS

| BP85—International Transistor Equivalents Guide...$7.50
The ultimate guide to replacing foreign and domestic transistors.

| BP108—International Diode Equivalents Guide...$5.95
Rectifiers, Zeners, LEDs, OCls, diacs, triacs...all hobby types.

[J BP140—Digital Equivaients and Pin Connectors...$12.50
A master reference for builders who design projects.

ELECTRONIC TECHNOLOGY TODAY INC.
P.0. BOX 240, Massapequa, NY 11762-0240

Name

USA AND CANADA
$0.011085.00....
$5.0110$10.00 ..

Address
City_

$10.011020.00..
$20.01t0 30.00...
$30.01t0 40.00..

Zip $40.01105000......

PE6

$50.01 and above .....

SHIPPING CHARGES IN

SORRY No orders accepted

outside of USA & Canada

Total price of merchandise ..
Shipping (see chart) ...

Subtotal ... .
Sales Tax (NYS anly).

Total Enclosed ...

Number of books ordered [

2 PO PPN

All payments must be in U.S. funds!
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CircuitMaker

The Virtual Electronics Lab-

where you can launch today’s electronics project
into tomorrow and beyond...

LI CircuitMaker 3.5
Options  View L1 L2

C \CM35\F{OCKET CIR* 1[][]%{1]

Count down

Highlight iz | to launch
Information v+

74LS1E8
CEP PE|

74L574
1

74LS85
A3 IA<B
TA=B|
IA>B
0

—— e —————————————

¢ 2525 milslL: Top Layer

: : Ne

™ ® '
TraxMaker p/\/ew CircuitMaker” g5 Windo,,
« DOS version only $299 Odyey o still only $299 Ve /3.7y
* 30 day satisfaction guarantee * PCB netlist export S'Ons

* user definable “Design Rules” * includes 1500+ devices

* imports CircuitMaker PCB netlist * SPICE netlist import/export

e automatic or manual routing of tracks * 30 day satisfaction guarantee

* 8 layer, 32” x 32” maximum board size » professional schematic features

* automatic or manual component placement « digital, analog and mixed-mode simulation

Call now to order your complete circuit design systernr
or request additional information:

[P
_57 MicroCode 8 O O 1 9 2 2 FREE ON-LINE DEM(
=’Engineering - I - I Z I AOL: file search, CircuitMaker
573 W. 1830 N. Suite 4 CompuServe; GO MICROCODE

Orem, UT 84057 USA e | I Internet; http://www.microcode.ct
Pi}l:%n)((? ggg:; %%g:gg;g VISA ',:a_ é All trademarks are the property of their owr

CIRCLE 128 ON FREE INFORMATION CARD
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