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Before you get turned on
by the front of a meter, make sure there’s
something behind it.

- -
15555

Fluke meters are designed for professionals who value function over frills.

There’s nothing superficial about the Fluke family of versatile digital multimeters. Pick one up and you feel

that it's a substantial tool. Designed to fit the application and the way you work. With features like our pat-

ented Touch Hold® function that freezes a reading on the display, and intelligently updates with each new

reading. Automatically. Without requiring a third hand to push a button. Fluke meters attain stable, accurate
readings in half the time of most imitations, making you more productive on the job.

Other meters are merely "designed to meet” certain guidelines; Fluke

T‘ designs and builds a full line of meters that actually achieve UL, VDE and TUV

{ q i safety certification, Fluke’s guarantee goes beyond manufacturing defects to

include meter specifications for an entire year, so you can trust the readings.

And Fluke backs you with toll-free customer assistance numbers, and a world-
wide service organization. Discover why more professionals around the world say, “Hand me the Fluke.” See

your local distributor, or call 1-800-87-FLUKE for a catalog and the name of the distributor nearest you.

Serious Tools for Serious Work

1994 Fluke Corporation. P.O. Box 9090, M/S 250E, Everett, WA,

USA 98206-9090. U.S. {206) 356-5400. Canada (905) 890-7600. =
Europe (31 40) 644200, Other Countries (206) 356-5500. F I I I K E
Al rights reserved. Ad No. 00567 ®
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Even then, people asked if we
had the whosy whatsit that connects
to the watchamacallit.

e've been helping people with personal electronics since before there was a personal electronics industry!
Whether you need a tube for your vintage radio, something to clear up your TV reception, advice on
putting together a home theater system, or a place to get your out-of-
warranty electronics repaired, help is as close as your nearby \ ‘ : RadiOShaCkw
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?

CIRCLE 78 ON FREE INFORMATION CARD
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The solderless breadboard is not dead yet, but its
days might be numbered. Today, the preferred
method for proving new circuit design is not to build
it from actual components, but rather to build a vir-

tual circuit in using
circuit-simulation
software. This
month, we look at
eight software
packages that han-
dle both analog
and mixed-mode
(analog and digital)
circuits. All of the
packages are
priced at less than
$300, and many
interface  with
schematic-capture
and printed-circuit
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board design software. Before you buy, check our |

reviews. Then download demo packages so you

can sample them. — TJ Byers
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PATTERN GENERATOR

lll.

This EPROM-based video
pattern generator generates
colorbar and checkerboard
patterns. — Yongping Xia

UHF CoRNER REFLECTOR
ANTENNA

Scanner enthusiasts and radio
amateurs will love this antenna
that provides a gain of 8 to 10
dB. — William Sheets and
Rudolf F. Graf

As a service to readers, ELECTRONICS NOW publishes available plans or information relating to newsworthy products, techniques and scientific and technological
developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, ELECTRONICS NOW disclaims any
responsibility for the safe and proper functioning of reader-built projects based upon or from plans or information published in this magazine.

Since some of the equipment and circuitry in ELECTRONICS NOW may relate to or be covered by U.S. patents, ELECTRONICS NOW disciaims any liability for
the infringement of such patents by the making, using, or selling of any such equipment or circuitry, and suggests that anyone interested in such projects consult a

patent attorney.

ELECTRONICS NOW, (ISSN 1067-9294) July 1996. Published monthly by Gernsback Publications, Inc., 500 Bi-County Bouievard, Farmingdale, NY 11735-3931.
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One-year subscription rate U.S.A. and possessions $19.97, Canada $27.79 (includes G.S.T. Canadian Goods and Services Tax, Registration No. R125166280), all
other countries $28.97. All subscription orders payable in U.S.A. funds only, via international postal money order or check drawn on a U.S.A. bank. Single copies
$3.50. © 1996 by Gern'sback Publications, Inc. All rights reserved. Printed in U.S.A.

POSTMASTER: Please send address changes to ELECTRONICS NOW, Subscription Dept., Box 55115, Boulder. CO 80321-5115.

A stamped self-address envelope must accompany all submitted manuscripts and/or artwork or photographs if their return is desired should they be rejected. We
disclaim any responsibility for the loss or damage of manuscripts and/or artwork or photographs while in our possession or otherwise.
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You can take your obsolete,
unused computer printer and give
it new life by turning it into a strip-
chart recorder. — Jack Wright
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You can add some colorful
fashionable neon lights to your car
or truck when you build our power
supply. — Bob lannini
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A REVIEW OF THE LATEST HAPPENINGS IN

NEWS

ELECTRONICS

Reversibile optical
switch

Researchers at the Georgia
Institute of Technology, in a pro-
gram sponsored by the National
Science Foundation, are developing
a light-activated optical switch that
eventually could be the basis for a
new type of rewritable three-
dimensional data storage system. By
using a small number of “trigger
molecules” to induce a phase transi-
tion in liquid crystal materials, the
system would write, read, and erase
information using different forms
of polarized and unpolarized light.

THE PHOTOMICROGRAPH of liqued
crystals suspended in glycerol,
viewed through an optical microscope,
helps provide information about the
properties of the crystals.

This type of optical storage sys-
tem would offer major advantages
over conventional computer floppy
disks, magnetic tape, and compact
discs, which use two-dimensional
media to store data. The optical
switch materials could also be used
in spadal light modulators and in
active coatings for optical fibers.

“The idea is that you would
write to the liquid crystal with cir-
cularly-polarized light, read it with
linearly-polarized light, and erase it
with unpolarized light,” explained

Dr. Gary B. Schuster, professor of
chemistry at Georgia Tech. “You
can read, write, and erase informa-
tion in liquid crystal materials using
this system.”

Schuster and his co-workers use
“chiral” molecules to trigger
changes in the liquid crystal. Chiral
molecules exist in right-handed and
left-handed forms. Each form is
affected differently by circularly-
polarized light, which also exists in
right- and left-handed versions. For
example, when right-handed chiral
molecules are struck by left-handed
light, they may be converted prefer-
entially to left-handed molecules. If
the chiral molecules are dissolved in
a liquid crystal material, that struc-
tural change can be used to prompt
a phase transition in the crystal.

The phase transition changes the
optical properties of the liquid-
crystal material. One way that
change can be detected, or read, is
by passing linearly-polarized light
through the crystals. Because the
linearly-polarized light can be at a
wavelength that does not affect the
chiral molecules, reading the stored
information would not alter it.

Multiple  phase  transition
“switches” could be used together
to store digital information. That
information could later be erased by
shining unpolarized light through
it, reversing the phase changes orig-
inally made by the circularly-polar-
ized light. Because the molecules
would be returned to their original
state, the system would be truly
rewritable.

The Georgia Tech team is devel-
oping trigger molecules made up of
bi-cyclic ketones substituted with a
styrene group. Those materials,
which exhibit the greatest response
to circularly-polarized light, satisfy

most criteria needed for a two-
dimensional switch.

However, the switches must be
converted from two-dimensional
layers to a true three-dimensional
system before they become useful
for  optical data  storage.
“Furthermore, that would be useful
only if you don’t have to write
information a bit at a time, which
means writing it holographically,”
said Dr. Schuster. “If you could
write three-dimensional holograms
optically and read them, you would
really have something worthwhile.”

PHOTOMICROGRAPH OF THE leaf-
shaped structures shows a phase
transition in discotic liquid crystals
doped with chiral triggers as viewed
through cross polarization.

To make a three-dimensional
system, the liquid crystals and their
dissolved trigger molecules would
need to be dispersed in a polymeric
material. Once that was done, it
would be possible to address micro-
droplets of the liquid crystal indi-
vidually or in groups.

Because the system would be
optically based, multiple beams of
light could be used to simultane-
ously write information to the data-
storage media without interference.
That optical advantage would allow
large amounts of information to be
packed into a relatively small space,
opening the door for the creation of
smaller computer systems.
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* DOS version only $299

* 30 day satisfaction guarantee

* user definable “Design Rules”

* imports CircuitMaker PCB netlist
* automatic or manual routing of tracks

* 8 layer, 32” x 32” maximum board size

* automatic or manual component placement
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* 30 day satisfaction guarantee

* professional schematic features
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All trademarks are the property of their owners.
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Small, Low-Cost,
Atomic Clock

A cesium atomic clock now under
development is smaller, consumes less
power, and will cost less than existing
commercial atomic clocks. The clock,
invented at Westinghouse Electric
Corpora-tion’s Science & Technology
Center in Pittsburgh, is intended for
precision timing in certain military and
commercial systems where it is expect-
ed to replace the best crystal oscillators
now available.

The Westinghouse clock is in a
matchbox-size package containing a
small cell filled with cesium vapor
within a microwave cavity. A diode
laser, which emits in the near infrared
region at about 852 nanometers, raises
the cesium atoms to a higher energy
level. A microwave oscillator creates an

control circuit. The microwave oscilla-
tor, in turn, stabilizes the internal
quartz crystal that provides a stable fre-
quency output of 10 megahertz, to bet-
ter than 0.0001 hertz.

Westinghouse researchers believe
the cesium atomic clock has a place in
systems that can benefit from more
precise and stable timing than offered
from the best crystal oscillators today.
They do not se it crystal oscillators that
are now performing satsfactorily in
computers and communicatons sys-
tems.

For example, the clock could
become an important component in
the aircraft location systems based on
the Global Posidoning System (GPS)
that are being developed. They would
replace other existing position-location
systems. Military applicatons might
include all-weather landing systems for
aircraft and covert identfication friend

— Ei;:: Cesium Cell
Microwave Cavity

Laser . Crystal
Current <— Mlcr?wave Stabilization
Source Oscillator Circuit

Laser Photo Oscillator Stable
Control j«— Detector 3> Control Frequency
Circuit Circuit Output

THE CESIUM ATOMIC CLOCK. The time is kept precisely by the interaction between the
diode laser and the microwave oscillator on the cesium gas.

electromagnetic field within the
microwave cavity that excites the elec-
trons in the cesium vapor.

The magnetic field partially returns
the atoms to their base energy level,
altering the transmission of infrared
energy through the cell but only when
the circuit’s frequency precisely match-
es the resonant frequency of the cesium
atoms. This occurs at about 9.192 giga-
hertz for a cesium atom.

The microwave oscillator is locked
to 9.192 GHz by a feedback signal
from a photodetector and an oscillator

or foe (IFF) systems that would prevent
accidental “friendly fire” on friendly
aircraft, vehicles, ships, and troops.

Each of the 24 GPS satellites now
contains an atomic clock, so it is
believed that replacing the crystal oscil-
lators in some GPS receivers with the
atomic clocks would greatly enhance
their  accuracy. According to
Westinghouse, the clocks would help
to overcome the blocking of satellite
signals due to nearby as well as inter-
ference from other radio frequency
sources.

www americanradiohistorv com

A MATCHBOX-SIZED CESIUM ATOMIC
CLOCK is expected to replace crystal oscil-
lators in systems whose performance will
benefit from more accurate timing.

The final production model of the
clock is expected to be one-tenth the
size and have a weight that is about 1
percent of existing atomic time stan-
dards. Moreover, it is expected to draw
only one-tenth the power — about a
third of a watt. Projected cost will be
about one-tenth that of existing atomic
clocks. The latest prototype has an
accuracy within a millionth of a second
per day., about a thousand times more
accurate than the best crystal oscilla-
tors.

CES/COMDEX
mega-show

In response to the accelerating con-
vergence of computer and consumer-
electronic technologies in the retail
marketplace, the Consumer
Electronics Manufacturers Associa-
tion (CEMA) and SOFTBANK
COMBDEX Inc. have formed a strate-
gic partnership. As part of the new ini-
tiative, COMDEX/Spring ‘97 and the
Spring Consumer Electronics Show
(CES) will run at the same time, from
June 2-5, 1997, in Adanta, Georgia.

The two organizadons also
announced the creation of a new trade
show and conference specifically devel-
oped to address the convergent mar-
ketplace. The as-yet-unnamed venture
will be held alongside the combined
COMDEX/ CES event in Atlanta.

continued on page 10
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Take this GIANT CIRCUIT
LIBRARY FOR ONLY §1422

when you join the
Electronics Engineers' Book Club T
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or at your workbench.

As a member of the
Electronics Engineers'
‘Book CIUb...you'Il enjoy re-
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‘containing exciting offers on the latest
books in the fieid at savings of up to
50% oft the regular publishers' prices.
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nothing and it will be shipped auto-
matically. If you want another book, or
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_cancel your membership at any time.
Publishers’ price shown. ©1996 EEBC

Turn to this comprehensive circuit library for
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diagrams and schematics. In each volume you'll
find more than 700 electronic and integrated
circuits and 100+ circuit categories right at your
fingertips to give you ideas you can use on the job
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4,490 total illustrations
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VIDEODO NEWS

WHATS NEW IN THE FAST-CHANGING VIDEO INDUSTRY

BY DAVID LACHENBRUCH

“TV/PC" standard
sought

Thomson Consumer Electron-
ics, which plans to test a TV set
with major computer features in
100 consumer homes later this year,
has called for talks between TV and
PC manufacturers looking toward
standards on picture tubes, process-
ing power, and other features of
such hybrids. The call met with
mixed response, some competitors
claiming that Thomson was merely
trying to create a market for its
fine-pitch 36-inch picture tubes.
Thomson, however, said that it
hopes the industry will “determine
what the consumers really want and
then position that product accord-
ingly.”

Thomson officials said that the
company’s test of “Genius Theater”
will probably use its new fine-pitch
36-inch tube and include a digital
VCR, a 100-disc DVD-ROM
changer, a 28.8 modem, and a
receiver box that can both handle
Digital Satellite System (DSS) feeds
and provide access to the Internet.
The tests could result in a product
next year selling at about $5000,
according to Thomson.

Other TV manufacturers—
including Mitsubishi and Toshiba—
are also introducing TV sets with
some computer capability. As
reported here, direct-market com-
puter manufacturer Gateway 2000
has started sales of its Destination
system, consisting of a computer
and TV combination with a 31-inch
screen for living room use. Other
computer makers have announced
or are preparing “network comput-
ers”—low-cost systems designed to
access the Internet using the home

TV as a display. And, of course,
video and TV cards are readily
available for installation in PCs.
Whether a “standard” is necessary
or desirable is still a subject of con-
troversy.

HDTV station on the way

Construction of America’s first
high-definition TV station soon
will be under way, with the trans-
mitter and compression encoder
due to be installed before this year
is over and local program produc-
tion equipment in place early next
year. The station will be built in
Washington, D.C., by broadcasters
and equipment makers and will be
used for demonstrations to impor-
tant decision makers, in addition to
serving as a testing ground for
equipment and program produc-
tion. The three-year project is
expected to cost $6,000,000 and will
piggyback on  an  existing
Washington TV station, which has
not yet been selected. It’s expected
to broadcast in HDTV virtually full
time. One Washington station—
PBS affiliate WETA-TV—has
already announced independently
that it plans to broadcast in HDTV,
and it could be a candidate for the
experimental station project.

Meanwhile, the Advanced TV
Test Center in Alexandria, Virginia,
site of the system’s tests, will be
rechristened the Advanced TV
Technology Center to better reflect
its revised purpose—helping broad-
cast and TV-receiver industries
make the transition form analog to
digital television. That also will be
financed by broadcasters and equip-
ment makers and will serve as a test
bed for RF and systems develop-
ment for digital broadcasting. At

our press time, the non-profit cen-
ter was backed by CBS, PBS, and
Pioneer Electronics, with other
sponsors expected to join soon.

DVD timetable snagged

Whether the new DVD system
will be ready in time for its sched-
uled fall debut is still unknown, but
the barriers continue to arise one
after another. Technically, that
introduction date appears to be fea-
sible, but there are still problems in
the path of this high-density optical
system, which is expected to revolu-
tionize video and audio recording as
well as computer storage.

Some progress has been made on
one of the stickiest problems—the
issue of protecting copyrights in the
video version. Movie companies
generally have been reluctant to
commit to recording their recent
films on the new medium because
its digital nature makes it possible
to bootleg almost perfect copies.
The movie industry, represented by
the Motion Picture Association of
America (MPAA), and the EIAs
Consumer Electronics Manufactur-
ers Association (CEMA) have
agreed on an anti-copy system and
hope to propose it to Congress for
legislation. However, computer
manufacturers were barely consult-
ed—or even informed of the
progress of the talks. In some cases
their interests are completely differ-
ent from those of the film compa-
nies—copying is desired, or even
required, for computer programs.

At press time, this dispute was
nowhere near a resolution,
although talks with the computer
industry have started. And even if
there is an agreement, there is no
assurance that Congress will pass
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the bill requiring anti-copy protection
during this Presidential election year.
Even if it is passed, another question is
whether it will be passed in time for
manufacturers to modify the specifica-
tions for the products and still get
them on the market this year. And it’s
not known whether movie companies
will release their product on DVD if
there is no law by the planned intro-
duction time.

In addition, the movie companies
are demanding a “regional coding”
system for DVDs to make up for the
fact that any DVD can be played on
any DVD player, regardless of the
television system in use in the country
where it’s played. As we’ve reported

before, the movie makers want an
encoding system to make it impossible
for a viewer in England, for example,
to play an American movie before it’s
introduced in British theaters or while
it’s still on its first run. The most
recent proposals envision encoding
for five different regions worldwide.
While this apparently is no great tech-
nical problem, it could mean another
time-consuming change in the specifi-
cations.

MPEG-1 push for PCS

Even though DVD promises to
produce better video pictures—on
PCs as well as TV sets—four major

companies have launched a joint effort
to support the use of MPEG-1-based
Video CD in personal computers. The
companies are JVC, Matsushita
(Panasonic), Philips (Magnavox), and
Sony. They are urging computer pro-
gram developers to incorporate
“White Book” video in their pro-
grams, arguing that the population of
MPEG-compatible computers already
exceeds 5,000,000 in the United States
and will pass 10,000,000 by the end of
this year. The companies argue that
whatever the shortcomings of MPEG-
1, the White Book specifications are
the first step toward MPEG-2, which
will be available later via the DVD-
ROM. [En |

WHAT’S NEWS

continued from page 6

“As the crossover between the con-
sumer electronics and computer indus-
tries has increasingly grown, so has the
industry’s need for one consolidated
Spring event which will serve both
industries,” said CEMA president Gary
Shapiro.

Jason Chudnofsky, president and
CEO of SOFTBANK COMDEX,
added, “By bringing together the
power of COMDEX and CES, we will
better service a global industry whose
needs have become more diverse
because of emerging technologies and
merging channels of distribution.
Clearly, by joining these two events,
and creating this new show, we present
the ideal venue by which to market and
address the requirements of the con-
sumer electronics, computer, and com-
munications industries, collectively.”

CES and COMDEX each will con-
tinue to market and sell their respective
events, while the new trade show and
conference will be marketed and sold
jointly by both organizations.
Operational aspects for all three events
will be handled by SOFTBANK
COMDEX.

Each of the three trade shows repre-
sented in this “mega-event” will main-
tain its individual focus while
enhancing the others and providing
exhibitors and attendees with new busi-
ness opportunities. Attendees to any
one of the trade shows will gain the full

benefit of the combines events at no
additional cost.

DD copyright
legislation Sought

Representatives of the consumer-
electronics and motion-picture indus-
tries have agreed to seek legislatdon
concerning digital video recorders that
would protect both intellectual proper-
ty and consumers rights. The Motion
Picture Association of America
(MPAA) and the Consumer Electronics
Manufacturers Associa-tion (CEMA)
plan to submit to Congress a recom-
mendation that will allow the market-
ing of digital video recorders that
provide VCR-like features—such as
the ability to time-shift TV programs
for later viewing—while giving copy-
right proprietors additional control
over some types of recording in the age
of “pristine” digital copies.

The recommendation would assure
consumers’ unimpeded ability to make
home video recordings of anything
shown over broadcast or basic cable
television, and allow consumers to
make at least one copy of subscription
or other “pay-cable” programming.
Digital copies of that copy, however,
may be prevented. And copyright hold-
ers would be allowed to prohibit con-
sumers from  copying  from
pay-per-view, video-on-demand pro-
gramming and from pre-recorded
media. Those provisions would apply
only to digital recording devices and
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recordings made from digital sources
with conventional analog VCRs. No
royalties on recorders or blank media
would be called for.

The recommendation also includes
technical standards that assure compli-
ance with the system. Manufact-urers
of recording and other devices involved
in the transmission and playback of
video programming would be required
to comply with those standards.
Finally, the recommendation includes a
proposal of updating the system to take
advantage of new technology.

Semiconductor Orders
Exceed Shipments

The Semiconductor Industry
Association (SIA) San Jose, Calif.,
reported a book-to-bill ratio of 1.18 in
October, up from September’s 1.15 but
below July’s record of 1.23. The book-
to-bill ratio compares orders with ship-
ments and is a bellwether of industry
health. A number of more than one
indicates positive growth, and a ratio of
1.18 indicates that for every $100 of
devices shipped $118 of devices were
ordered.

SIA also forecast that the North
American market would grow 40.2%
to $47.1 billion by the end of 1995.
One reason for the gain, according to
SIA, is continued strength in personal
computer sales, but data communica-
tions, telecommunications, consumer
electronics, and automotive are also

doing very well. [eN]
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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.

A Godderivsa
Braachanrd
Projecls - s

BP113—30 Soider-
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.

‘9'-;'-}::__4

-
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1 BP177—Introduc-
tion to Computer Com-
munications...$5.95.
Details on types of
modems and their suit-
ability for specific appli-
cation, plus details of
connecting various com-
puters to modems, and

modems to the tele-
phone system.

[J BP350—Electronic
Board Games...$6.00.
Twenty novel electronic
board games that you

can build from the plans
in this book. Some games
are motor racing, search-
ing for buried treasure or
for gold in Fort Knox, —
there is something for you

to build and enjoy!

[_| BP61—Beginners Guide to Digital
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
bi-stables are thoroughly covered.

BP285—A Beginners Guide to

ABeginnersGuideto|
Modern Electronic
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
time for repairs and projects.

[J 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-
cians 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.

| PCP119—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.

[J BP44—IC 555 Pro-
jects...$5.95. Every so
often a device appears
that is so usetful that one
wonders how life went
on before without it. The
555 timer integrated-cir-
cuit chip is one such de-
vice. Included are basic
and general circuits used
by most hobbyists.

[J 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.

] BP301—Antennas for VHF and
UHF...$6.00. From instalting 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
installation. 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.

Loudspeakers
tor
Musiciang

[] 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, for 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.

] 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 deait with
in detail.

[JBP254—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 tor the
first time 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.

&1 FETd i e
o] T W

(] 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.

e [J #228—Essentlal
i e 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.

Get with the next step to proficient troubleshooting.

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

[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 Equivaients Guide...$7.50
The ultimate guide to replacing foreign and domestic transistors.

["] BP108—International Diode Equivaients Guide...$5.95
Rectifiers, Zeners, LEDs, OCls, diacs, triacs...all hobby types.

] BP140—Digital Equivalents 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 _
Address _
City

PE6

SHIPPING CHARGES IN
USA AND CANADA

$0.01 to0 $5.00
$5.01t0 $10.00...
$10.01t020.00 ...
$20.01 to 30.00
$30.01 to 40.00
$40.01 t0 50.00 ...

8

SORRY No orders accepted
outside of USA & Canada

...52.00
...53.00
..$4.00

5.00

.$6.00
.$7.00

$50.01 and above.......$8.50

Total price of merchandise

Shipping {see chart)
Subtotat
Sales Tax {(NYS only)

Total Enclosed

Number of books ordered (]

AP ANAN

All payments must be in U.S. funds!
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READERS QUESTIONS, EDITORS ANSWERS

Negative resistance

When working with parallel cir-

cuits, 1 was taught that the total
resistance is always less than the small-
est of the resistances in parallel.
However, I recently van across a refer-
ence that said this is not true if one of
the resistances Is negative in an active
circurt. What is meant by this?—K. S.,
Brooklyn, NY

As you surmise, there is no such

thing as a negative resistor—that
is, there is no component which,
without an external power source,
will “help electrons along” and
undo the effect of a positive resis-
tance. Even a battery doesn’t have

FIG. 1—NEON LAMP HAS NEGATIVE
DYNAMIC RESISTANCE—the voltage
across it falls while conduction is
increasing. As a result, it flashes on and
off.

negative resistance in this sense,
because it produces a constant volt-
age rather than a voltage propor-
tional to current.

Negative resistance in electronic
theory refers to either of two
things. First, some components
have a negative dynamic resistance.
That is, under some conditions, the
component suddenly  “breaks
down” and begins to conduct heav-
ily, so that the voltage across it can
decrease while the conduction is

increasing—the opposite of what
happens in a resistor. Another way
of looking at negative dynamic
resistance is to say that the compo-
nent’s (real, positive) resistance sud-
denly drops when a particular volt-
age is reached. The familiar neon
lamp oscillator (Fig. 1) is an exam-
ple.

Second, some op-amp circuits
are set up so that the current in a
pardcular place is the exact opposite
of what it would have been if a sim-
ple resistor or capacitor had been
there. Circuits of this type are
called negative-impedance convert-
ers (NICs). They are useful because
they make capacitors act like induc-
tors, eliminating the need for coils
in filter circuits.

—_ —/K
AV‘V"
o ~
:: K
FIG. 2—NEGATIVE IMPEDANCE

CONVERTER (NIC) behaves like a neg-
ative resistor. Apply a voltage, and it
sends a current back into the voltage
source.

Figure 2 shows how to make a
—1000-ohm NIC. It’s essentially a
voltage-controlled current source.
Recall that a resistor is a voltage-
dependent current consumer; this
circuit does the opposite. If you
connect a battery to its input, the
battery will get charged, with exact-
ly the current that the battery

would have delivered if you had
connected it to a 1000-ohm resistor.

If you put a 1000-ohm resistor in
parallel with a —-1000-ohm NIC,
you'll get what looks like an infinite
resistance. No matter what voltage
you apply (within limits), the NIC
will match it, and all the current
flowing in the resistor will come
from the NIC, not from the exter-
nally applied voltage.

Remote Sensing of
Driveway Gates

n[ bave a 200-foor driveway with
electric gates at the end of it. I can-
not see the gates from the house and
cannot tell if they are open or closed.
My thought is to install a magnetic
reed switch on one gate and a magnet
on the other, but I need a circuit that
uses low power and will light a bulb
that will not ger hot if the gates are left
open several hours. The wiring is
already installed from the gates ro the
house. For a power source, I would like
to use a door bell transformer (24 volts
AC) that is wsed for my gate
doorbell/intercom. Could you come up
with a circuit for me?—G. Holst, Los
Gatos, CA

Figure 3 shows the circuit that

you need. Light emitting diodes
(LEDs) run cool and last practically
forever. With an AC power source,
you'll need two LEDs wired back-
to-back as shown in the diagram;
each LED protects the other one
from reverse voltage. You can use
red, vellow, green, or blue LEDs;
you can even get a bi-color LED
(red and green) mounted together
in the same lump of plastic, and
when they’re both lit, the combina-
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fig.— 3 LEDS INDICATE POSITION of
read switch. use 2 leds for ac.

tion looks yellow. The 1000-ohm, 1-
watt resistor limits the current
through the LEDs; it will run moder-
ately warm.

Where to Take
Audio Qutput

u P thinking of increasing the power
output of my integrated amplifier by
adding a separate power amplifier
However, my integrated amplifier does
not have preamp-output terntinals. Can I
comnect the power amp to the integrated
amplifier’s beadphone jack? — E. A. C.,
Calgary, Alberta.

Yes. The signal at a headphone out-

put is equivalent to line-level (i.e.,
about 1 volt peak to peak); the main
difference is that headphone outputs
can drive heavier loads than ordinary
line-level outputs.

However, any noise or distortion
originating in the final stages of the
integrated amplifier will be present in
the headphone signal. An amplifier
with pre-out terminals would let you
bypass the final stages and get some-
what higher quality. The difference
may or may not be significant depend-
ing on whether your main need is for
higher fidelity or just more sound (to
fill a large room or overcome back-
ground noise).

AM recei ivi
receiver sensitivity
UAﬁer much research on automobile
radios I have determiined that the per-
formance of all vecent radios is specified
only for FM reception. As far as AM is
concerned, “you ger whar you get” and it is

HOW TO GET INFORMATION ABOUT ELECTRONICS

Books: Several good introducto-
ry electronics books, including
Building Power Supplies, are available
at Radio Shack.

Our favorite general electronics
textbook is The Art of Electronics, by
Paul Horowitz and Winfield Hill,
available from the publisher
(Cambridge University Press, 1-
800-872-7423) or on special order
through any bookstore.  Its 1125
pages are full of information on how
to build working circuits, with a
minimum of mathematics.

Also indispensable is The ARRL
Handbook for Radio Amateurs, com-
prising 1000 pages of theory, radio
circuits, and ready-to-build projects,
available from the American Radio
Relay League, Newington, CT
06111, and from ham radio equip-
ment dealers.

Copies of past articles in
Electronics Now, Radio-Electronics,
Popular Electronics, and Hands-On
Electronics are available from our
Reprint Bookstore, 500-B Bi-
County Road, Farmingdale, NY
11735 (1-516-293-3000).

Electronics Now and many other
magazines are indexed in the Reader’s
Guide to Periodical Literature, avail-
able at your public library. Copies of
articles in other magazines can be
obtained through your public
library’s interlibrary loan service;
expect to pay about 30 cents a page.

Service manuals for radios, TV,
VCRs, audio equipment, and some
computers are available from
Howard W. Sams & Co,
Indianapolis, IN 46214 (1-800-428-
7267). The free Sams catalog also
lists addresses of manufacturers and
parts dealers. Even if an item isn’t
listed in the catalog, it pays to call
Sams; they may have a schematic on

far from satisfactory as far as sensitivity is
concerned. Can you offer any suggestions
as 1o how AM reception can be improved
with present-day AM car radios? — R. E.
S., Lamberrville, NJ.

The car radios that we’ve used late-
ly have excellent sensitivity on AM,
at least as good as their counterparts

file which they can copy for you.

Manuals for older test equipment
and ham radio gear are available
from Hi Manuals, PO Box 802,
Council Bluffs, TA 51502, and
Manuals Plus, Box 637, Spanaway,
WA 98387.

Replacement transistors, ICs,
and other semiconductors, mar-
keted by Philips ECG, NTE, and
Thomson (SK), are available
through most parts dealers (includ-
ing Radio Shack on special order).
The ECG, NTE, and SK lines con-
tain just a few hundred parts which
substitute for many thousands of
others; a directory (supplied as a
large book and on diskette) tells you
which one to use. NTE numbers
usually match ECG; SK numbers are
different.

Remember that the “2S” in a
Japanese type number is usually
omitted; a transistor marked D945 is
actually a 2SD945.

Hamfests (swap meets) and
local organizations can be located
by writing to the American Radio
Relay League (Newington, CT
06111). A hamfest is an excellent
place to pick up used test equipment,
older parts, and other items at bar-
gain prices, as well as to meet your
fellow electronics enthusiasts both
amateur and professional.

Writing to Q&A: We welcome
your questions. The most interest-
ing ones are answered in print, usu-
ally within 9 months. Please be sure
to include plenty of background
information (we’ll shorten your let-
ter for publication). If you are asking
about a circuit, please include a complere
diagram. We regret that we cannot
give personal replies.

of 30 years ago. The reason sensitivity
isn’t specified is that all good AM
radios are sensitive enough to pick up
atmospheric noise, and there’s no
point in adding more sensitivity
beyond that point.

You might want to compare the car
radio to a good line-powered radio at
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disappointing, there are two obvious
opportunities for improvement. One
is to reduce engine noise by using
standard techniques (see the ARRL
Handbook for Radio Amateurs). The
other is to install a longer antenna.
Almost all car radio antennas nowa-
days are 30-inch whips tuned for opti-
mum FM performance. Older-style,
5-foot antennas pick up AM notice-
ably better.

Of course, if the radio has an AM
antenna trimmer, it should be adjusted
for best performance at the frequency
of most interest to you. This is typi-
cally a screwdriver adjustment which
you access by pulling off a knob, as
described in the radio’s instruction
book. Not all radios have them, how-
ever.

TV Manual Needed

Where can I get schematics of Curtis
Mathes TVs?—W. Loving, Beech
Island, SC

Try Howard W. Sams & Co. at 1-

800-428-7267, or Curtis Mathes at
P. O. Box 112, Athens, TX 75751, 1-
903-675-6886

Switching colors

I need to drive a bi-colored LED in

such a way that if an SPST switch is
closed, you get one color (green), and if the
same SPST switch is open, you get the
other color (red). Yes, the switch must be
SPST and I'm using the three-terminal
(cormmon-cathode) version of the LED. —
A. M. K., Branford, Conn.

Figure 4 shows one way to do it.

The problem is complicated by the
fact that the cathodes of the LEDs
must be connected together (we’ve
drawn them separately, but you can
use two LEDs in a single package).

9 )
3 a0 3 a0
47K 2N3904

AAA
WA

"t ! @ L@ (@) o
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Fig. 4—A single-pole, single-throw switch
controls which LED is on.

The solution is to turn off the
LEDs by shorting across them rather
than by opening the circuit. The tran-
sistor is biased “on” and shorts across
the second LED whenever the switch
is not shorting across the first LED.

Care and feeding of
|ead-acid battery

u I bave veplaced my camcorder’s aging
and pesky nickel-cadmium battery
with a 12-volt, 2-ampere-hour sealed
lead-acid battery, together with some cir-
cuitry to veduce the voltage to about 6.3 V.
What is the corvect float charge voltage
for the battery, and should the charger be
connected to it through two paralleled 12-
volt 1-amp light bulbs? — W. A. E.,
North York, Ont., Canada.

The correct float charge voltage for

a 12-volt lead-acid battery is about
14.1 volts. Whether you need light
bulbs or other current limiting com-
ponents depends entirely on the
design of your charger; the two light
bulbs, as you suggest, will do fine if
you are charging from a regulated
power supply that can deliver 2 amps.
If you want to limit the charging cur-
rent to a maximum of 1 amp, use just

one light bulb.

Since you need 6.3 volts, it might
be simpler to use a 6-volt lead-acid
battery, which will give exactly 6.3
volts under normal conditions.

Power-hungry?
u] built a two—gcbzmnel portable guitar
amplifier with two TDA2006s based
on a circuit in your April 1990 issue. I'm
using four 9-volt alkaline batteries, but
they get hot and run down fast. What can
[ change? Should I use car batteries? —
W E. B., Newport News, Va.

Four nine-volt batteries just don’t

contain enough energy to provide
more than a few minutes of room-fill-
ing music, especially if the music
includes lots of bass, which requires a
lot of the energy to reproduce. (Little
transistor radios get decent battery life
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because their audio contains very little
bass.)

All of the power delivered to the
speakers has to come from the batter-
ies. Each TDA2006 can deliver as
much as 10 watts.  When its doing
that, your battery pack has to supply at
least 20 watts, five watts from each of
the four batteries. To deliver five
watts, a 9-volt battery has to produce a
current of 555 milliamperes . That’s
enough to run it down in minutes.

There is something you should
check. With no audio input, how
much current does the amplifier
draw? It shouldn’t be much more than
60 milliamperes per channel. If it is,
you have an oscillation problem. To
counteract oscillation, make sure that
you've included a 1-ohm resistor in
series with a 0.22-pF capacitor across
the output of each TDA2006, and a
0.1-pF capacitor across the power sup-
ply pins; these components should be
as close to the chip as possible.

Rather than use bigger batteries,
you might want to build a line power
supply. For guidance, see Radio
Shack’s book, Building Power Supplies

Complicated
limer/controliep

u [ am trying to design and build a
timer/controller with a programmable
timer to allow it to activate at 4 or more
selected times of day. [ would also like the
controller to respond to light (sunrise and
sunset), and I'd like to remotely activate it
from a distance of 500 yards. Can you
recormmend a set of ICs and a schematic
that will produce these results? — D. R.,
Houston, Tex.

You don’t need a circuit, you need a

computer. That is, the way to build
your tmer/controller is to write a
suitable program for a microcon-
troller.

Once programmed, the microcon-
troller runs on battery power with just
a few support components. Many
microcontrollers include analog-to-
digital converters (to which you could
connect a photocell); all of them have
digital output ports that can be used to
control relays, motors, and the like.


www.americanradiohistory.com

The casiest microcontroller to get
started with is probably the Parallax
“BASIC Stamp,” described in Don
Lancaster’s column in this magazine
in several recent issues (starting May
1995). It costs $29 and is pro-
grammed in BASIC. The manufac-
turer is Parallax, Inc., 3805 Atherton
Road, Rocklin, CA 95765. If you can
handle assembly language, you may
prefer a Microchip PIC or Philips
87C750, each of which costs only a
few dollars.

Your 500-yard remote-control
requirement is tougher. Can you use
a long cable? If so, an RS-232 link to
a PC, at a low baud rate, should work
fine. Radio control is not so easy;
nobody has come up with cheap and
easy homebrew radio modems yet.

TRANSISTOR DATA
BOOKS

Can you recommend the miost up-to-
date books or manuals that contain the

operating curves and characteristics of

most all transistors (domestic and for-

eign)?—A. Wiegand, Helena, MT

Unfortunately, there is no compre-

hensive book of that type, as far as
we know. Fortunately, it isn’t neces-
sary. Unlike a tube, a transistor does-
n’t have a well-defined sct of charac-
teristic curves; two transistors of the
same type may differ in gain Dy a fac-
tor of 10 or more. The only character-
istics of a transistor that you can rely
on are the polarity (PNP vs. NPN),
material (usually silicon), packaging,
pinout, and maximum ratings.

The simplest way to find out about
a transistor is to look it up in the ECG
or NTE substitution directory, and
read off the characteristics of the cor-
responding ECG or NTE substitute.
The maximum ratings for the original
transistor might be slightly lower than
those of the substitute.

Many popular industrial transistors
are described in books published by
Motorola, National Semiconductor,
and Philips. You can get directories of
Japanese transistors from MCM
Electronics (call 1-800-543-4330 and
ask for a catalog). [EN|
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Raise your
standard {0
Wavetek.

hy choose hetween paying more

for a brand name or getting more

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

Worldwide Service.
Support whenever and wherever vou
need it.

Tech-preferred Features.
The XL meters have the largest
displays, auto-ott, data hold, manual
and autoranging models in pocket-size
convenience.

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

Selection. Over 35 different
Wavetek DMNMs to mect any
measurcment need.

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

Total Value. Eight XL Series
meters from $29.95 to $99.95 to meet
any requirement.

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

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

1-800-854-2708

(ourside the U.S., call 619-279-2200)
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LETTERS

SEND YOUR COMMENTS TO THE EDITORS OF ELECTRONICS NOW MAGAZINE

Magnetically-propelled trains
operating on conventional rails
(“What’s News,” Electronics Now,
January 1996) are not new. Such a
system has been operating here for
the past 10 years. SkyTrain, as it is
called, operates on a 28-kilometer,
mostly elevated guideway serving
the cities of Surrey, New
Westminster, Burnaby, and
Vancouver.

On-board linear induction
motors push against a central reac-
tion rail, consisting of a series of
aluminum plates located on the side
of the guideway. The cars are dri-
verless, controlled by on-board
computers linked to a control cen-
ter. The top speed is about 80 kilo-
meters per hour, or 50 miles per
hour. That does not seem particu-
larly fast, but it appears quite rapid
compared to the snail-paced, grid-
locked automobile traffic over
which it passes. The route, includ-
ing 20 station stops, is covered in 39
minutes. Trains run every five min-
utes.

Just because the cars are driver-
less does not mean the system is
unmanned. On-board personnel
check tickets and maintain order. As
a result, the system is virtually graf-
fiti-free and as safe, or safer, than
any similar conventional system.
Most of the public complaints
about SkyTrain come from those
who are not served by it and would
like to see the system extended to
their areas.

Similar, smaller systems using the
same technology operate around
downtown Detroit and also in the
Toronto suburb of Scarborough.
DAVE ELEY
Surrey, British Columbia, Canada

KUDOS FOR THE ATV
TRANSMITTER

I just finished reading “Amateur
TV Transmitter” in the May issue,
and would like to thank you for
publishing William Sheets and
Rudolf Graf, who write the most
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HERE'S A PEEK at the UHF discone
antenna. It's made from copper and
brass parts that give it a golden
appearence. You can build it from plans
that will appear in the August, 1996 issue
of Electronics Now.

interesting articles in Electronics
Now.

I look forward to the upcoming
article on the downconverter, and, 1
hope, a few more details on the cor-
ner reflector and other antennas
used on this project. Perhaps
expanding on the few alluring refer-
ences to airborne remote-control
models would make for another
interesting series of articles
which would, in turn, more than

justify my subscription for another
year or two!
JAMES M. FOSTER, KD6GE]
Cardiff by the Sea, CA

Cbheck out page 57 in this issue ro
discover the complete plans for a match-
ing UHF corner-reflector antenna for
the ATV transmitter and downconcert-
er projects.

In the August, 1996 issue we’ll pre-
sent plans for « UHF discone antenna
that’s easy to build and functions per-

Sectly.

NO MORE MAG ATTAGKS!

Randy Jones’ letter titled “Sorry,
Mac” (Electronics Now, May 1996)
was a hoot! Those poor Mac users
out there! They can’t find any soft-
ware at the local Walmart; they
can’t go down to the gas station and
get a new fan belt for their
“Daimler Benz” Macs; and, worst of
all, they can’t call Microsoft and
bask in the superb tech support for
Windows. What a joke! He even
trotted out the tired old Betamax
analogy (never heard that one
before).

The fact is that people have been
using those lame arguments to pre-
dict the imminent demise of the
Mac ever since it was first rolled out
in 1984. And, like the Energizer
bunny (to use another tired analo-
gy), they keep going, and going,
and going. My advice to Mr. Jones
is to get out of the “break rooms”
and obtain some first-hand infor-
mation.

I receive about a dozen different
Mac-only mail-order catalogs each
week. Last week, after researching
the products in three different Mac
magazines, I called one of the com-
panies at 7 PM and ordered a third-
party Mac peripheral. I received the
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merchandise at 9 AM the next day (at
no extra charge).

Here is what happened next: 1
opened the box, attached the power
cord and SCSI cable to my Mac,
turned it on, and began using it imme-
diately! Sorry, I can’t tell you how
good the tech support was because I
didn’t need any. In fact, I havent
called any tech support hot lines since
I stopped using Microsoft QuickBasic
and switched to FutureBasic. I do miss
the Microsoft DJ though” “Average
hold time in the Windows group is 47
minutes. Now back to the hits!” Ha,
ha, ha!

“You can’t get any software for the
Mac,” is the oft-heard argument, yet
the average Mac user has (and uses
productively) more applications than
the average PC user. Installing new
applications is no big deal on the Mac,
and neither is learning how to use
them. Maybe there are only 5000 Mac
software products out there, instead of
20,000 (I don’t know the real num-
bers), but the only ones that really
matter are the ones you actually use

productively.

The real question is why the PC
world feels so threatened by the Mac,
and why is it so obsessed with stamp-
ing it out? I read PC magazines, too
(including Jeff Holtzman’s column in
Electronics Now), and it is always Mac
this, Mac that. Yet the Wintel plat-
form is rarely mentioned in the Mac
publications.

The truth is, we don't care, we go
happily about our business, immune
from the multitude of hassles faced by
the average Wintel user. Does the PC
community really think their interests

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

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

will be served if the Mac goes away
and personal computing really
becomes a Bill Gates monopoly?
Actuaily, I think Bill has bigger fish to
fry—watch out Unix!

NEAL DUNCAN

Washington, DC

ERRATA SHEETS AVAILABLE

A full-page ad for our books,
“Communications Licensing and
Certification Examinations,” and
“Practice Tests for Communictions
Licensing and Certification Exam-
inations” recently appeared in
Electronics Now. We regret, however,
that some errors were published in the
books.

We are offering errata sheets to
anyone who has purchased one or
both books. Those wishing to receive
the errata sheets should send a
stamped, self-addressed envelope to
the address that follows.

SAM WILSON AND JOE RISSE
P. O. Box 2077
Melbourne, FL 32902-2077 =

WE ACCEPT ViISA, MC, MO, COD
SHIPPING & HANDLING EXTRA

VOICE CHAN

ELECTRONIC KITS AND MORE!

@ Powerful 2 stage audio amplifier.
@ Tunes 88-108 MHz.

& Up to 1 mile range.

® Requires 9V battery. {Not ind. )

® Sensitive, picks up sounds at

the level of a whisper.

SUPER-MINIATURE FM TRANSMITTER
Super small FM transmitter. Use with any FM broad-
cast recelver. Easy o assemble, all chip (SMT) parts
are pre-assembled to the dircuit board.

| XST500°E-Z Kit ...

@ Dial your phone from any-

where and listen to the

sounds inside your home.
© Two digit Touch Tone code

for secure operanon

E SNOOP

The latest in home or office secunty. Call home from any-
where, enter a two digit security code, and hear the sounds
in your home . Automatically turns on without ringing the
shone, verifies code, then activates for one and a half minutes.

XPS-CASE KIT .
XPS1000 C K

® Digitai voice changing: 0
female, female to male, adult
to chitd, child to adult.

® Anonymity on any call.
@ Button for normal operation.
@ 16 levels of voice masking.
VOICE CHANGING TELEPHONE
STOP THOSE ANNOYING TELEPHONE CALLS!

Sound older and tougher when you want to. Not a
kit. Fully assembied. Single phone operation only.

TRANSITION 2000 ..

. erving the public

- IELECTRONICS .

1270 E Broadway Rd. # 113, Tempe AZ 85282

GERS!

® Sensitive audio amplifier, picks up
sounds at the level of a whisper.
® Tunes 88-108 MHz. -

® Up to 1/2 mile range. ¥

® Miniature photo battery mounts 5

right on circuit board. (Inciuded)

MICRO-MINIATURE FM TRANSMITTER
Including the battery, this is the Worlds smaliest FM
transmitter. Use with any FM broadcast receiver. Easy
to assemble, uses pre-assembled circuit board.

“XWB1000 E-Z KIT ....

@ Transmits a continuous beeping tone.

@ Adjustable from 88 to 108 MHz.

@ Up o t mile range. .

o Works with any FM “;}’
broadcast receiver. €

TRACKING TRANSMITTER
Only 0.7 by 2.4 inches, the XTR100 operates at voltages of 3|
10 18 Volis andis ideal for use in locating lost model rockets,
bicydes. automobiles, games of hide and seek, and contests.
XTR100 C'Kit ...

° Digi(aﬁoic; changing: male to
female, female to male,
adult to child, child to aduit.

@ Use with any modutar 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 assembled. Use with single or multi-fine phones.

TRANSITION 2001

since 1981
AvC.

KiTs!

TOLL FREE ORDER LINE:
FAX LINE:
ASK FOR FREE CATAG OF OUR PRODUCTS

e =

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 ‘ p

right on dircuit board.

© Transmils at 143 MHz.

® Amazing audio sensitivity, picks up & &% &
sounds at the level of a wh|yspe( ‘3’1‘? ‘

CRYSTAL CONTROLLED FM TRANSMITTER

Including the battery, this is the Worlds smallest crystal con-
trolled FM transmitter. Transmits to any scannef type re-
cewver. Easy to assembie, uses pre-assembied circuit board.

569,95

XTL1000 E-Z K

®Covers 1 to 2,000 MHz.

® Compact hand heid unit.

@ Uses sensitive microwave /
transistor amplifier.

@lncludes miniature loud speaker =
for audio indication of detected signals. o

SUPER SENSITIVE BUG DETECTOR
When the XBD200 intercepts a signal in the 1 to 2,000
MHz range, it emits a grow! that increases to a high
pitched squeal as the signal strength increases

® Uninterrupted coverage of
800 to 950 MHz.
® Works with any scanner that y
can receive 400 to 550 MHz. =

800-950 MHz SCANNER CONVERTER KIT|
If your scanner can receive 400-550 MHz, just add
the XLC900 for yninterrupted 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 . $1395
XLC300 C KIT

1-800-336-7389
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© Smallest Phone transmitter anywherel

unes 88-108 MHz. -
= &

p to 174 mile range.

Attach 1o phone line &
anywhere |pn house. .r

@ No batterie required, e’
powered by phone line.

SUPER-MINIATURE PHONE TRANSMITTER
Worlds smaliest FM phone transmitter. Use with any

FM broadcast receiver. Easy to assemble, all chip com-
ponents are pre-assembied to the clrcuit board.

XSP250 E-Z Kit ... . $28.95

® Use with any FM broadcast receiver.
@ Hear every sound in an
entire housel
o Up to 1 mile range.
e®Powerful 2 stage t
audio amplifier. T
MINIATURE FM TRANSMITTER
The XFM100 has a super sensltive microphone and is
capabie of picking up sounds at the level of a whisper
and transmitting them to any FM broadcast receiver.
XFM100 C Kt oo $21.95
@ Transmit high quality stereo 10
any FM stereo receiver.
® Built-in output level monitor for
quick and easy tuning.
® |deal for use with
personal CD player.
TRANSMITTER

-~

Transmit full-bodied Hi Fi stereo 1o any FM stereo re-|
ceiver. Separate teft and right inputs and gatn controls.

includes an output booster stage for greater range.
XFS-CASE KIT y
XFS108 € KIT ..o $39.95

SEND MAIL XANDI ELECTRONICS
IR V&S Y2 I: 3 ORDERS TO: BOX 25647

TEMPE, AZ 85285-5647
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EQUIPMENT REPORTS

RAMSEY ELECTRONICS

FM-25 STEREO BROADCASTING KIT

Put a signal out on the air!

CIRCLE 15 ON FREE INFORMATION CARD

he Ramsey Electronics FM-25

kit lets you build a FM stereo
broadcaster and put your signal
anywhere on the FM band. Why
would you want to do that? Well,
the reasons are numerous. How
about using it as a kind of whole-
house audio system? With the FM-
25, you could listen to your CD
changer anywhere in the house
where you had an FM receiver.
Better yet, you could listen to it
outside with a portable radio. We
find that it’s a great way to enjoy
commercial-free music when we
have some friends over.

We also find the FM-25 a great
way to let us listen to our favorite
radio station on a personal portable
when we’re outside doing yard
work. It just so happens that our
favorite station has a low-power
transmitter operating from a uni-
versity about 30 miles away. We
have no problem picking up the sig-
nal with a rooftop antenna, but we
have almost no luck on a portable,
Now, we can feed the output of our
stereo receiver into the FM-25, and
then re-broadcast it to our portable.

Building the transmitter

The FM-25 kit is relatively easy
to build. All of the components are
mounted on a single-sided printed-
circuit board. The component side
of the board is silk-screened with
the location of all parts. The solder

side of the board features a solder
mask that help to reduce the chance
of creating an inadvertent solder
bridge across adjacent pads. An
experienced builder should be able
to assemble the kit in one evening; a
beginner will probably require
twice that to complete the 265 sol-
der points.

The heart of the circuit consists
of three integrated circuits: a Rohm
BA1404 stereo transmitter IC, a
Motorola MC145170 phase-locked
loop (PLL) frequency synthesizer
with serial interface, and a
68HC705 8-bit microcontroller.

The Rohm chip was originally
designed for use in automotive CD
systems, where it would allow sig-
nals from the CD player to be fed to
the existing audio system through-
out the antenna input. As it turns
out, of course, the BA1404 also
makes an excellent stereo broad-
caster.

One potential problem with FM
transmitters comes into play when a
digital tuner is used to receive
them. If the transmitted signal isn’t
exactly on frequency, the receiver
won'’t be able to receive it. Analog
radios, of course, can tune in an off-
frequency signal without problems.
A digital receiver, with its discrete
tuning steps, cannot. The
MC145170 PLL and the 68HC705
8-bit microcontroller ensure good
on-frequency performance.

The microcontroller looks at the
settings of three DIP switches to
determine the frequency of opera-
tion. Each DIP switch has four
positions, and they allow the fre-
quency to be entered in binary-
coded decimal format. For example,
to set the transmitter to a frequency
of 89.9 MHz, the switches would be
set, in binary, to 8, 9, and 9 respec-
tively. For frequencies above 100
MHz, the first switch would be set
to a value of 10.

The microcontroller is smart
enough to disallow any illegal fre-
quencies. For example, only the
first DIP switch can be set to a value
of 10. Any other switch setting
greater than 9 will be read as a zero.
Also, and out-of band frequencies
will not be allowed, and the trans-
mitter will default to a frequency of
88.1 MHz.

After the microcontroller reads
the switches, it sends the 16 bits of
frequency information to the PLL
frequency synthesizer serially. An
additional 32 control bits of control
information are also sent.

The PLL IC operates with a 4-
MHz crystal. Under control of the
microprocessor, it divides the 4-
MHz clock by 40 to obtain a stable
reference frequency of 100 kHz.
The PLL also examines the output
of the BA1404 FM transmitter chip
and divides it by N, where N is the
desired frequency in megahertz
times 10.

Using the example frequency of
89.9 MHz, the PLL would divide
the output of the transmitter chip
by 899, and compare it with the
100-kHz reference frequency. It
uses this information to increase or
decrease the voltage across a varac-
tor diode.

A varactor diode is a specially
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manufactured diode whose capaci-
tan  varies with changes in its
reverse-bias voltage. In essence, a var-
actor is a voltage-variable capacitor. In
the transmitter, the varactor is placed
in the tuned circuit that sets the oper-
ating frequency. The PLL in combi-
nation with the varactor perform
create a rock-steady, drift-free output
from the transmitter.

Under Part 15 of the FCC rules, it
is perfectly legal to operate the FM-25
anywhere in the FM band of 88 to 108
MH:z. However, you may not cause
interference with any licensed FM
broadcast stations or listeners. You
must stop transmitting immediately if
any interference is detected.

When choosing an operating fre-
quency, for example, you can’t casual-
ly tune across the band with a cheap
radio and assume that there’s no signal
available just because you can’t hear
one. You should really use a quality
receiver and rotatable antenna to
determine which frequencies are truly
open.

In our location outside of New
York City, there are few open frequen-
cies. Plus, the population density is
high enough that there are a lot of
people within the range of the FM-25
transmitter. Unless we were careful,
operating the transmitter could cause
great interference to someone who
was using a good receiver and antenna
to pull in what might usually be con-
sidered an out-of-market station.

The FM-25 also provides a high-
power option. Adding a single jumper
across a resistor increases the output
power of the FM-25, making its oper-
ation illegal in the U.S. However, in
some countries it would be perfectly
legal to operate in the high-power
mode. According to Ramsey, some
entire Caribbean islands are served by
radio stations using the FM-25 as
their transmitter.

Allin all, the FM-25 is a quality kit
that is designed to work the first time
you throw the switch on. It is supplied
with a plastic case, a whip antenna, an
AC power adapter, and a well-written
assembly manual. The kit is available
from Ramsey Electronics, Inc., 793
Canning Parkway, Victor, NY 14564;
tel: 716-924-4560. The price of the kit
is $129.95. En|

TIPS FOR MAIL ORDER
PURCHASE

it is impossible for us to verify the claims of ad-
vertisers, including but not limited to product
availability, credibllity, reliability and existence
of warranties. The following information is pro-
vided as a service for your protection. i is not
intended to constitute legal advice and readers
are advised to obtain independent advice on
how to best protect their own interests based
upon their individual circumstances and juris-
dictions.

1. Confirm price and merchandise information
with the seller, including brand, model, color or
finish, accessories and rebates included in the
price.

2. Understand the selier's return and/or rsfund
policy, including the allowable return period, who
pays the postage for returned merchandise and
whether there is any “restocking” or “return”
charge.

3. Understand the product’s warranty. Is there
a manufacturer's warranty, and if so, is it for a
U.S. or foreign manufacturer? Note that many
manufacturers assert that, even if the product
comes with a U.S. manufacturer's warranty, if you
purchase from an unauthorized dealer, you are
not covered by the manufacturer’s warranty. If
in doubt, contact the manufacturer directly. In
addition to, or instead of the manufacturer’s war-
ranty, the seller may offer its own warranty. In
either case, what is covered by warranty, how
long is the warranty period, where will the prod-
uct be serviced, is there a charge for service, what
do you have to do to obtain service and will the
product be repaired or replaced? You may want
to receive a copy of the written warranty before
placing your order.

4. Keep a copy of all transactions, including
but not limited to cancelled check, receipt and
correspondence. For phone orders, make a note
of the order including merchandise ordered, price,
order date, expected delivery date and salesper-
son's name.

5. N the merchandise is not shipped within the
promised time, or if no time was promised, with-
in 30 days of receipt of the order, you generally
have the right to cancel the order and get a re-
fund.

6. Merchandise substitution without your ex-

press prior consent is generally not aliowed.

7. H you have a problem with your order or the
merchandise, write a letter to the seller with all the
pertinent information and keep a copy.

8. Hyou are unable to obtain satistaction from
the selier, contact the consumer protection
agency in the seller’s state and your local Post
Office.

It, after following the guidelines, you experi-
ence a problem with a mail order advertiser
that you ars unabie to resolve, piease let us
know. Write to Advertising Dsa&;rtmam,
Gernsback Publications Inc., 5008 Bi-County
Blvd. Farmingdale, NY 11735.

Be surs to include coples of all correspondenca.
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| You can Build Gadgets! :

Here are 3 reasons why!

;1 DBP345—GETTING I
Getting tarted STARTED IN
Practical Electronics PRACTICAL
ELECTRONICS$5.95

—=4— | If you are looking into I
. launching an exciting
hobby activity, this text
provides minimum es-
sentials for the builder
and 30 easy-to-build fun
projects every experi- I
menter should toy with. Printed-circuit board
designs are included to give your project a pro- I
fessional appearance.

L

PR
"o

Practical
Opto-Electronic

D BP349—
PRACTICAL OPTO-

ELECTRONIC

PROJECTS $5.95
If you shun opto-elec-
tronic projects for lack of
knowledge, this is the
book for you. A bit of in-
troductory theory comes
first and then a number
of practical projects
which utilize a range of opto devices, from a fil-
ament bulb to modem infrared sensors and emit- I
ters—all are easy to build.

Practical
W s :

ELECTRONIC
MUSIC PROJECTS
....................... $5.95

- The text contains a good-

ly number of practical
music projects most often
requested by musicians.
All the projects are rela- I
tively low-in-cost to build
and all use standard, readily-available compo- I
nents that you can buy. The project categories
are guitar, general music and MIDI.

Mail to:

Electronic Technology Today, Inc.
P.0. Box 240
Massapequa Park, NY 11762-0240

Shipping Charges in USA & Canada
$0.0110 $5.00.......... $2.00 $30.01 to $40.00.......$6.00
$5.0110$10.00.........$3.00 $40.01 0 $50.00.......87.00
$10.0110$20.00.......$4.00 $50.01 and above......$8.50
$20.01 10 $30.00.......$5.00
Sorry, no orders accepted outside of USA and I
Canada. All payments must be in U.S. funds only. I
(] Number of books ordered.
Total price of BOOKS............c..oco..... $
Shipping (see chart) . .3
.3
$
$

_—-L_

Subtotal ...............
Sales Tax (NYS only).
Total enclosed .............ccvverecer
Name
Address
City State 21p

1
LPlease allow 6-8 weeks for delivery.

§

L
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NEW PRODUECTS

USE THE FREE INFORMATION CARD FOR FAST RESPONSE

INTEGRATED PDA SOLUTION

PHILIPS SEMICONDUCTOR’S
PR31100 and UCBI1100 with soft-
ware fax/modem represent a two-
chip solution for personal digital
assistants (PDAs), personal intelli-
gent communicators (PICs), and
other smart communication prod-
ucts. The chipset offers size, cost,
and power-consumption improve-
ments, and, according to Philips,
“will bring device prices low
enough to change the way people
think about PDAs.”

CIRCLE 20 ON FREE INFORMATION CARD

Because the chipset provides vir-
tually all the functionality needed
for a PDA or PIC in just two IC’s,
most such devices will require only
the addition of memory.
Competing solutions require a
processor and other off-the-shelf
chips in addition to one or more
custom chips. That approach makes
PDA/PICs large and expensive,

shortens battery life, lengthens the
hardware design cycle, and requires
customized software.

In contrast, the PR31100 and
UCB1100 allow designers to create
various types of wired or wireless
PDAs, PICs, screen phones (which
allow users to handle phone-related
information and over-the-line data
on a computer-like display), or
Internet access terminals (low-cost,
plug-and-play devices that use a TV
as a display), simply by taking

advantage of different chipset func-
tions. Those applications share the
common feature set of LCD dis-
play, input via touchscreen and
optional keyboard, and communi-
cation via telephone lines.

To support those applications,
the PR31100 contains an MIPS
R3000 RISC core with 4 Kbytes of
instruction cache and 1 Kbytes of

data cache, plus a hardware multi-
ply/accumulate unit to perform
DSP functions. Those computing
resources allow the PR31100 to run
routines such as the V.32bis (14.4
Kbps) software fax/modem, voice
recognition of about 100 words,
echo cancellation for high-quality
speakerphone performance, and
handwriting recognition. Working
with a 14-bit telecom codec in the
UCB1100, the Philips-licensed
software fax/modem eliminates the
need for an external modem
chipset, which would cost about
$30—almost as much as the chipset
and software combined. The
PR31100% other features include a
complete video controller for both
color and monochrome LCDs,
along with several industry-stan-
dard communications channels.

In addition to the telecom codec,
the mixed-signal UCB1100 pro-
vides a 12-bit audio codec, a touch-
screen interface, four general-
purpose analog-to-digital converter
inputs (battery voltage measure-
ment), and 10 programmable I/O
lines. All of those resources are
designed to minimize or eliminate
external components.

Philips supplies low-level software
drivers and reference designs for
the main PR31100/UCBI1100
applications. Complete develop-
ment support is available.

The PR31100/UCBI1100 chipset
and the software fax/modem license
costs $38 in 100,000-unit quanti-
ties.

PHILIPS SEMICONDUCTORS
INC.

811 East Arques Avenue

Sunnyvale, CA 94088-3409

Phone: 408-991-2000

Website: bttp.//www.semiconductors.
philips.com/ps/

www americanradiohistorv com
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TRIPLE-OUTPUT POWER SUPPLY

THE MODEL 1670 TRIPLE-
output power supply from B+K
Precision is designed for applications
in the servicing, educational, and hob-
byist markets where a low-cost solu-
tion to multiple outputs is desired.
The power supply features a variable
DC supply—0 to 30 volts at 0 to 2.5

CIRCLE 21 ON FREE INFORMATION CARD

amps—with variable current limiting,
constant current or constant voltage
operation, tight regulation, low ripple,
and separate digital LCD current and
voltage meters. Another fixed 5-volt,
half-amp supply is provided for TTL
projects, and a fixed 12-volt, half-amp
supply is included for mobile electron-
ics and digital CMOS projects.

The Model 1670 costs $199.
B+K PRECISION
6740 West Cortland Street
Chicago, IL 60635
Phone: 1-800-462-9832
Fax: 312-794-9740

HIGH-EFFICIENCY DMM
HC PROTEK’S MODEL D-980 is a
highly accurate, 3-3/4-digit multime-
ter that meets UL standard 1244 spec-
ifications. It comes with a protective
holster to guard against mishandling,
and features an LCD readout and a
3200-count analog bar graph.

The Model D-980 measures
AC/DC current from 300 pA to 12
amps, and resistance to 30 megohms
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in six ranges. DC voltage can be mea-
sured in five ranges, from 300 mV to
1000 volts, with accuracy from 5%.
AC voltage is measured in three
ranges, from 30 to 700 volts, with an
accuracy of £1.2%. The D-980 also
offers data, hold, range, and function
select buttons, fused overload protec-
tion, diode test, a continuity buzzer,
and a low-battery indicator. Test leads,
three AAA batteries, and an instruc-
tion manual are supplied.

The Model D-980 costs $69.

HC PROTEK, INC.

154 Veterans Drive

Northvale, NJ 07647

Phone: 201-767-7242

Fax: 201-767-7343

E-mail: bc protek@aol.com
Website:http://www.techexpo.com/
www/hcprotek

TEST AND MEASUREMENT RELAYS
NTE'S R72 SERIES OF SUB-
miniature 1-amp relays is specifically
designed for use in office automation
and test and measurement instru-
ments. The series features high-sensi-
tivity, low-power consumption, and
fully sealed construction. The R72
series’ operating features, plus the
compact size and light weight (0.11
ounces) of the devices, make them
well suited for OEM design and as
replacement parts in a variety of

automation and test equipment.
The series comes with a DPDT

www americanradiohietorv com

EARN YOUR
B.S. D|EGREE

COMPUTERS
ELECTRONICS

By Studying at Home

Grantham College of Engineering,
now in our J6th 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.
Toll free, 1-800-955-2527, or see
mailing address below.

L]

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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contact arrangement, and is also avail-
able in a dual-coil latching type. The
R72 relays offer coil voltages of 5, 6,
12, and 24 volts DC. The DC operat-
ing temperature range is —40°C to

Froces
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+70°C. Dielectric strength is 1000
volts AC between coil and contacts,
250 volts AC (latching) between set
and reset coils, 750 volts AC between
contacts of the same polarity, and
1000 volts AC between contacts of
different polarity. Resistance is 50
megohms maximum.

The R72 series costs less than $3
per piece in 1000-piece quantities.
NTE ELECTRONICS, INC.

44 Farvand Street

Bloomfield, N 07003

Phone: 1-800-683-6837

Fax: 1-800-683-3338

or 1-800-683-3292 1o request
QUICKFACTS Document #445

852 AUDIO MIXER-ON-A-CHIP
ANALOG DEVICES’ SSM2163 IS A
functionally complete 8-input audio
mixer-on-a-chip. It accepts eight
audio channels, provides user-friendly
control of volume in 63-dB steps, and
can mix individual channels to either
the right, the left, or both outputs. It
is well-suited for automating many
computer audio systems, from high-
end multimedia workstations to low-
cost PC  soundcards.  Other
applications include professional
audio mixing consoles, broadcast
equipment, intercom and paging sys-
tems, and musical instruments.

The device replaces expensive mul-
tichip solutions and improves audio
fidelity in computer audio systems.
With its industry-standard three-wire
serial interface and one data output

terminal multple SSM2163s can be
easily daisy-chained for high-end
multi-track audio systems. A single
mute pin, when driven by a micro-
processor reset signal, will silence all
eight audio channels simultaneously.
No additional external components
are needed for fully specified opera-
tion.
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The SSM2163 is a companion to
Analog Devices’ family of stereo
codecs. It signal-to-noise ratio is ~82
dBu (0 dBu = 0.775 volts rms), with an
additional 10 dBu of headroom,
resulting in a total harmonic dynamic
range of 92 dBu. Total harmonic dis-
tortion plus noise is a low 0.007% at 1
kHz with all levels set for unity gain.
The mixer-in-a-chip can be powered
by a single (+5- to +14-volt) supply or
dual (#4- to £14-volt) supplies and is
available in 28-pin plastic DIP and
SOIC packages.

The SSM2163 costs $8 each in
quantities of 100.

ANALOG DEVICES, INC.
Ray Strata Technology Center
804 Woburn Street
Wilmington, MA 01887
Phone: 617-937-1428

Fax: 617-821-4273

LINEAR AMPLIFIERS

AMERITRON’S AL-800 AND AL-
800H amplifiers provide all-band
operation: 160-15 meters, including
the WARC bands. They can be modi-
fied by the user for 12 and 10 meters.
The AL-800H uses two Genuine
Eimac 3CX800A7s tubes and boasts
1500 watts “plus.” The AL-800 uses

wanny americanradiohistory com
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one 3CX800A7 tube and powers up to
1250 watts.

Both amplifiers feature an
adjustable slug tuned input circuit and
a Pi/(Pi-L) output network, providing
smooth tuning and a wide matching
range. The amplifiers’ grid current
limits circuits and protects the tubes.
Both display an adjustable front panel
and true ALC control. Vernier reduc-
tion drives tune and load and make
adjustments smooth and easy. A user-
modifiable, 32-pound, grain-oriented,
silicone steel-core transformer is sup-
plied with high-capacitance comput-
er-grade filter capacitors. Both
amplifiers come with dual illuminated
cross-needle meters that read peak
forward power, reflected power,
SWORE high voltage, grid current,
and plate current. Other features
include multi-voltage operation and
air-cooled ventilation systems.

The AL-800H amplifier costs
$2295.

AMERITRON

116 Willow Road
Starkuville, MS 39759
Phone: 1-800-647-1800
or 601-323-8211

Fax: 601-323-6551

{ 7|
BREAK'R TRAC'R CIRCGUIT TRACER
AMPROBE’S BREAK’R TRAC’R
BT-100 circuit tracer allows the user
to quickly and easily determine the
120-volt AC circuit breaker or fuse
that supplies a receptacle or lighting
fixture. Well-suited for residential
applications, the BT-100 saves time by
eliminating trial-and-error trou-
bleshooting and allows breakers to be
identified without shutting off power.
The two-piece set consists of a small
handheld receiver, the BT-100R,
which emits an audible tone and dis-
plays and LED when the signal, pro-
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vided by the transmitter (BT-100T), is

sensed on the appropriate circuit

breaker or fuse. Adjustable sensitivity

on the receiver enables the appropri-

ate breaker or fuse to be identfied.
The Break’r Trac’r BT-100 carries

a trade price of $39.85.

AMPROBE INSTRUMENT

630 Merrick Road

Lynbrook, NY 11563

Phone: 516-593-5600

or 1-800-477-VOLT

Fax: 516-593-5682

NOTEBOOK-COMPUTER CASE

THE CURTIS CASE FROM
Rolodex is a cleverly designed carry-
ing case for notebook computers. It
features moveable, self-grip acces-
sories that allow users to customize
the case to suit their work habits. The
case also features built-in wiring ports,
allowing users to run cables through
the bag and connect directly into an
optional retractable-cord surge pro-
tector, in effect creating a portable
workstation. The case comes with a
key-chain, pen holder, and disk hold-
er. Other self-grip accessories, includ-
ing a note holder, an eyeglass holder, a
cellular-phone holder, all-purpose
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pockets, accessory pouches and a disk
wallet, are available separately.

The lightweight Curtis Case fea-
tures a protective shell over a frame
constructed of durable polypropylene
for extra strength. An internal flexible
strap and shock-absorbing corners
secure the notebook PC firmly inside
the bag. The reinforced handle is fas-
tened directly through the frame.

The Curtis Case costs $149 in
black leather, or $119 in black vinyl.
The retractable-cord surge protector,
which fits neatly into the case’s pocket,
provides protection on the AC line
and modem/fax lines, and includes a
six-foot telephone cord, costs $9.95
with the purchase of the bag.
Additional accessories have suggested
retail prices of $4.00 each.

CURTIS BY ROLODEX
225 Secaucus Road
Secaucus, Nj 07094
Phone: 1-800-955-9514
or 201-422-0240

Fax: 201-422-0254

LEADLESS CHIP BREAD-
BOARD ADAPTERS

AMAZE ELECTRONICS’ SERIES
of leadless chip breadboard adapters
feature a streamlined, patent-pending
design that fits on a single breadboard
strip. The adapters are well suited for
those who use leadless chips in bread-
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boarding, wire-wrap, and prototyping
applications. They are available with
28,44, 52, 68, and 84-pins. Prices range
from $6.95 for the 28-pin adapter to
$18.95 for the 84-pin adapter.
AMAZE ELECTRONICS
CORPORATION

10395 Mary Avenue
Cupertino, CA 95041

Phone: 408-996-8943

Fax: 408-996-0366

www americanradiohictorv com
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CABLE CONVERTER
DIAGNOSTIC TEST CHIP

FESPETY, S cvenTanl

WE STOCK A COMPLETE LINE OF CHIPS,TOOLS,
WIRELESS QUICK INSTALL TEST BOARDS AND

DIAGNOSTIC CUBES FOR ALL CONVERTERS!

ING IL L

DENIED SALE.WE SELL PRODUCTS ONLY!! TO

TECHHMICIAMS OR CABLE REPAIR

#1 IN CUSTOMER SERVICE & TECH. SUPPORT!
*ALL ORDERS SHIP WITHIN 24HRS, UPS/ FED-X.
*PRIORITY NEXT DAY SHIPPING AVAILABLE!
*SALE= BUY 5 BOARDS GET | FREE TILL MAY®S.
*LOWEST PRICE & SUPERIOR PRODUCT GUARN
*FRIENDLY COURTEOUS SERVICE. WE'RE PRO'S

'F‘c visuaL. Il &

OMMUNICATIONS INC.

FOR ORDERS 1-800-GO-CABLE

CATALOG & TECH. SUPPORT 717-620-4363 EST. 1877

ANTIQUE RADIO CLASSIFIED

Free Sample!
N AnCHQUe Haglos ﬁ'%&r{l-} t:i_
rgest Circulation Monthl
An?cles Ads & Classmedsy I l
6-Month Trial: $18.95. 1-Yr: $36.95 ($53.95-1st Class).
A.R.C., P.O. Box 802-L17, Carlisle, MA 01741
Phone: (508) 371-0512 VISA/MC Fax:(508) 371-7129

Ih’i*"._rllalls.lm MUI-TIMEDIA
R i on the PC!

+*|What is Multimedia? What can
+it do for you? It can do lots of
nice things! This 184-page
book helps you create your
bl OWn multimedia presentation.
Multimedia applications by people like you can
revolutionize educational and business applications
as well as bring more FUN, FUN, FUN into your
leisure computer activities.

Mail coupon to:

Electronics Technology Today, Inc.
P.0. Box 240
Massapequa Park, NY 11762-0240

Ptease send me my copy of Muitiomedia on the PC
(PGP120). | enclose a check or money order for $18.95
to cover the book's cost and shipping-and-handling
expenses. NY state resident must add local sales tax.

Name __
Address .
City State Zip

Al orders must be paid in U.S. funds only. Sorry, no
orders accepted outside of USA and Canada. Please
Lallow 6-8 weeks for delivery. MA02
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NEW LITERATURE

USE THE FREE INFORMATION CARD FOR FAST RESPONSE

Visualization: Using Computep
Graphicsto Explore Data and
Present Information

by Judith R. Brown, Rae Earnshaw,
Mikael Jern & Jobn Vince

Fobhn Wiley & Sons, Inc.

605 Third Avenue

New York, NY 10158-0012

Phone: 1-800-CALL-WILEY
$44.95, including CD-ROM
High-quality
computer
ST graphics  can

Gwh'"'-fv'«"k ' be used to cre-
Duta and Present . 5
N, iernan . ate virtual

rooms for
architects or
guided tours of

human cells

CIRCLE 337ON FREE  for  students
INFORMATION CARD
and doctors.

But such computer visualization has
been almost exclusively the territo-
ry of experienced designers with
high-powered computers.

This book brings the magic of
computer visualization to the desk-
top environment. Written in a clear,
non-technical style, the hands-on
guide helps users create advanced
graphics using nothing more than a
PC and commercially available
desktop software.

Accompanied by a CD-ROM
that features examples ranging from
the basics of charting and graphing
to the most advanced animation
techniques, the book allow readers
to create effects from two-dimen-
sional drawings to 3D virtual
worlds. With more than 100 full-
color illustrations, the book
explains the basics of computer
graphics and visualization. It helps
readers learn to combine images,
video, and animation to produce

original multimedia presentations;
apply visualization to scientific,
technical, business, and artistic pre-
sentations; incorporate online
images from the Internet into desk-
top visualization; and simulate
human motion, weather conditions,
crash scenarios, and more.

magnetic tape storage, optical stor-
age and transmission, compact disc
formats, satellite broadcasting,
MPEG coding, digital audio work-
stations, and digital signal process-
ing. The book reveals ali the excit-
ing breakthroughs in digital audio
technology for the multimedia age.

Principles of Digital Audio
Third Edition

by Ken C. Poblmann
McGraw-Hill Book Conpany
11 West 19th Street
New York, NY 10011
Phone: 1-800-2-MCGRAW
$44.95
This compre-
hensive intro-
duction to
digital audio,
now in its
third edition,
- has been
updated and
expanded to
introduce
both  audio
and computer users to the many
new technologies that are trans-
forming the field. Aimed at both
professional designers and engi-
neering students, the book provides
complete details on advances in
such areas as optical disc reading,
interfacing and networking, percep-
tual coding theory and applications,
and digital audio broadcasting.
"The book combines digital audio
theory with examples of applica-
tions and provides an in-depth data-
base of valuable digital audio infor-
mation. It includes coverage of dig-
ital audio fundamentals, recording
and reproduction, error correction,

PRINCIPLES 2
DIGTACAUDIO

2,

naw G, pomk
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Unique Accessories for Test &
Measurement

ITT Pomona Electronics
1500 East Ninth Street
Pomona, CA 91766-3835
Phone: 909-469-2900
Fax: 909-629-3317
Free

= This catalog
features  test
accessories
intended to
enhance test
equipment
from leading
manufactur-
ers. Leading
off the newest
products are
complete “take-it-with-you” test
kits in carrying cases designed
specifically for use with Fluke,
Hewlett-Packard, or Tektronix
meters and oscilloscopes. The Test
Companion kits also include high-
quality Pomona test leads, probes,
grabbers, and clips, all organized in
lightweight, durable carrying cases.
The catalog also features DMM
test accessories and kits, oscillo-
scope probes, test clips, cable
assemblies, coaxial adapters and
kits, banana plugs, enclosures, and
IC test clips for popular two- and
four-sided devices including new
solder-on adapters.

CIRCLE 339 ON FREE
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Communications Catalog 96-01

Universal Radio, Inc.
6830 Americana Parkway
Reynoldsburg, OH 43068-4113
Phone: 1-800-431-3939 or 614-866-
4267
Fax: 614-866-2339
E-mail: dx@universal-radio.com
free by fourth class mail
$1 by first class mail

g ; «= This 112-page
catalog  covers
equipment for
amateur, short-
wave, and scan-
ner enthusiasts,
and also features
an  impressive

CIRCLE 340 ON FF-R-EE" selection of
INFORMATION CARD  antennas, head-
phones, books,

and accessories. Several new items
premiering in this catalog include the
Kenwood TS-870S transceiver, the
Sangean ATS-909 portable receiver,
the Lowe HF-250 receiver, the AOR
ARS5000 receiver, the Grundig
Traveller II digital receiver, and the
Sony ICF-SW1000T
receiver/recorder. Many new antennas
and accessories are also introduced. In
addition, the catalog provides answers
to frequently asked questions in com-
prehensive, one-page introductions to
shortwave, radioteletype, and amateur
radio.

NetLaw: Your Rights in the Online
World

by Lance Rose

Osborne McGraw-Hill

2600 Tenth Street

Berkeley, CA 94710

Phone: 1-800-822-8158

$19 95

In the brave new
world of cyber-
space,  online
legal rights are
continually
evolving. Issues
like privacy,
copyrights, and
freedom of
speech don’t nec-
essarily work the

CIRCLE 341 ON FREE
INFORMATION CARD

same way in a digital environment,
and rights to which you may be accus-
tomed in print or broadcast media
might not apply. System operators and
BBS users alike need to know their
rights, as well as the legal risks
involved in online communications.

This book provides an introduc-
tion to the world of online law,
explaining how everyday online
behavior is protected or prohibited
under the law. Using fascinating case
studies, it covers the hottest and most
widely debated topics affecting system
users and operators, including com-
mercial relationships, ownership of
information, searches and seizures,
and sexually explicit materials. The
book discusses the potential demise of
the copyright on the Internet, the
legal risks faced by corporations
online, how the First Amendment
protects online systems and users,
how to make an online contract, and
how obscenity is defined and which
laws apply to it.

45 Simple Electronic Terminal
Block Projects

by R. Bebbington
Electronics Technology Today Inc.
PO. Box 240
Massapequa Park, NY 11762-0240
$6.25 (plus $3 shipping and han-
dling)

When soldering

45 Simple is off-limits(for
Elsctronic Tarminal .
Block Projects absolute begin-

ners in electron-
ics, particularly

youngsters(sim-
1. ple terminal
—+ block projects

Y offer a safe intro-
=« ¢ duction to the
et hobby. The 45
SOLESSONTEE  projects present
ed in this book
not only do not require soldering, but
also are powered by nothing more
dangerous than a small battery. They
meet the most stringent safety stan-
dards.

All of the projects can be con-
structed by complete newcomers to
electronics, on terminal blocks using
only a screwdriver and other simple

www americanradickistorv cem

PPE Line®
Celobrates
(te 40 %/

PRB Line® Introduces...
Chip Quik®
SMD Bench

Rework System

A System speclifically designed
for... Removing & Replacing
Surtace Mount Devices!

P/N: CQ1000
$84.95 .saH

Educational Video Avallable!

HR
FLYBACKS
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hand tools. By following the layout
diagrams, most of the projects can be
finished in a matter of minutes. And
they can be readily unscrewed, if
desired, to make new circuits using the
same parts. A theoretical circuit dia-
gram is included with each project to
help broaden the hobbyist’s experi-
ence and knowledge.

The projects cover a wide range of
interests. They fall under the chapter

headings: Connections and
Components, Sound and Music,
Entertainment, Security Devices,
Communication, and Test and
Measuring.

1996 Power Supply Catalog
Lambda Electronics Inc.

515 Broad Hollow Road

Melville, NY 11747

Phone: 516-694-4200

Free

e This  192-page

catalog contains
detailed specifi-
cations, mechani-
cal drawings, and
prices of more
than 1000 power
supplies, DC-
DC converters,
power systems,
and accessories.

The catalog features more than 200
new products. Listed for the first time
is the SV Series of low-cost, single-
and multple-output, power supplies
from 100 to 300 watts; the PM Series
of low-profile, low-cost 10-watt to 30-
watt converters, specifically designed
for telecommunications, computer,
and data-communications applica-
tions; the Ultraflex Series of standard,
modular power supplies for 400- and
600-watt applications with 1 to 1Q
outputs; and the FE Series of high-
density distributed power front ends
for 24- and 48-volt DC converters,
intended for computer and telecom-
munications uses. The RM Series 12-
watt to 100-watt DC-DC converters,
which offer 90% efficiency and do not
require a heatsink, are well-suited for
telecommunications applications such
as broad-band distribution, ATM
exchanges, LANs, and multimedia
systems.

LAMBDA
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FRAMM Technology Overview
Dynamem Inc.

22 Manchester Road

Derry, NH 03038

Phone: 603-432-1200

Fax: 603-432-0361

Free
; Dynamem’s
patented
Foldable Rigid
Assembly
Memory Module
(FRAMM) tech-
nology,  which
can increase PC

o DVRAM DY
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by as much as
200 percent, is described in this four-
page brochure.

The memory increase is achieved
through the folding of the. module’s
flexible, mult-layered circuit board,
on which the memory chips are
mounted. The resulting surface area
and memory capability of the module
are at least twice that of a standard
module of the same dimensions. The
brochure outlines additional benefits
of FRAMM technology, including
ease of installation and cost-effective-
ness. (Please use a company letterhead
when requesting the brochure.)

1996 Test & Measurement
Products Catalog

LeCroy

Customer Care Center

700 Chestnut Ridge Road
Chestnut Ridge, NY 10977-6499
Phone: 1-800-5-LECROY

Fax: 914-578-5985

Free

" This 194-page
catalog features
LeCroy’s com-
plete lines of test
and  measure-
ment products,
including  the
9300 Series
portable digital
oscilloscopes,
software and
hardware options, probes and acces-
sories, waveform generators, and pro-
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and workstation

grammable pulse generators. In addi-
tion, the catalog provides a wealth of
technical information, including in-
depth tutorials on the fundamentals of
digital storage scopes and creating
waveforms.

Application notes cover digital
storage oscilloscope (DSO) applica-
tions in high-speed electronics, find-
ing intermittent faults in electronic
signals, the benefits of long memory
in digital scopes, new tools for wireless
design, and the benefits of DSOs in
communications and power-supply
design and testing. A comprehensive
glossary of technical and test-instru-
ments terms is also included.

Semiconductor Essentials for
Hobhyists, Technicians &

Engineers

by Stephen Kamichik
Prompt Publications
2647 Waterfront Parkway, East Drive
Indianapolis, IN 46214-2012
Phone: 800-428-7267 or 317-298-5710
Fax: 317-298-5604
$16.95

: This book repre-
sents the first
course in elec-
tronics at the
technical  and
engineering lev-
els. The infor-
mation it offers
will help readers
gain  hands-on
knowledge  of
semiconductor
diodes and transistors. The book cov-
ers semiconductor and diode chem-
istry, rectifier diodes, Zener diodes,
transistor chemistry, transistor DC
and AC analysis, transistor biasing,
and it details transistor and rectifier
diode circuits.

Each chapter is a lesson in elec-
tronics, with problems at the end of
the chapter to test the reader’s under-
standing of the material presented.
The generously illustrated book serves
as a useful instructional tool for the
student and hobbyists, as well as a
practical review for professional tech-
nicians and engineers. [En]
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HARDWARE HACKER |

Delta-wye transiorms, and

NE OF OUR RECENT TINA7A QUEST WINNERS WAS
D.C. COX FROM RESONANCE RESEARCH. THIS FIRM IS
THE LEADING SUPPLIER FOR THE BIGGER TESLA COILS

AND VAN DE GRAFF GENERATORS YOU FIND IN SCIENCE

f'hree b‘hase power consists of a triad of voltages spread by 120 electrical
degrees. Advantages for higher energy users include a constant and a more
efficient power flow, lower vibration machinery that starts and reverses easily,
and rectifiers that are more economically filtered...

a b c a b c

Two methods of connecting loads to a three phase system are the Deita and
the Wye. Each has advantages and limitations. Note that currents In a Delta
load are hi%t;er for a given input voltage...

satety neutral

For any Delta load, there is an equivaien: set of Wye impedances, and vice
versa. Here are the classic Delta-Wye transform pairs...

zZZ +27Z +2Z.2Z, - ZLea
Z 2.2, + 2, 2.+ 2.2,

]

. Zazb + szc + Zcza - Zabzbc
Zbc = - B Zb
2y 2,2, +2.2,+ 2.2,
g 2,2, + 2,2+ ZZ, 2 u ZoeZea
-4 z, ¢ 2,2,+2,2.+2.2,

Fig. 1— SOME FUNDAMENTALS of three phase power.

BY DON LANCASTER

building your own Tesla coil

centers, museums, and planetari-
ums. He is also newly offering his
free do-it-yourself reprint on build-
ing up your own smaller Tesla coil.

A Tesla coil is nothing but a
huge, resonant transformer that is
intended to deliver high-voltage,
high-frequency electricity—other-
wise known as “lots of sparks.”
Sparks which literally can stand
your hair on end, or light up an
unconnected fluorescent tube you
are holding in your hand.

The key secret to Tesla coil
design is a high-Q air-core trans-
former with precisely the right
amount of input source coupling.
The resonance buildup produces a
“Q-multiplier” effect to generate
the high voltage.

The ultra high voltages are usu-
ally safe because they are high-fre-
quency alternating current. Thus,
they exhibit the skin effect, a proper-
ty of high-frequency AC currents
which causes them to travel only on
the ourside of conductors. The high-
er the frequency, the smaller the
skin effect depth. The output from
a Tesla coil can often be routed
along a person (or a chain of peo-
ple) without significant shock haz-
ards.

Amazingly, most of the
Resonance Research machines still
use a spark gap for their input
switching. Above a certain power
level, spark gaps still have com-
pelling advantages over tubes or
solid-state devices.

Needless to say, a Tesla coil is
one really horrendous generator of
radio frequency interference or
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new from

DON LANCASTER

ACTIVE FILTER COOKBOOK

The sixteenth (1) printing of 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 I

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 1l, and
Hardware Hacker |l reprints. $119.50

LOTS OF OTHER GOODIES

Ask the Guru | or Il or il
Hardware Hacker Il or Ill
Micro Cookbook |

PostScript Beginner Stuff.
PostScript Show and Tell
Intro to PostScript Video .
PostScript Reference 11 .
PostScript Tutorial/Cookbook .
PostScript by Example
Understanding PS Programmmg
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

$19.50

POSTSCRIPT SECRETS
A Book/Disk combination crammed full of free
fonts, insider resources, utilities, publications,
workarounds, 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 virtually 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 all Don’s Midnight Engineering
columns. Includes a broad range of reai world,
proven coverage on small scale technical startup
ventures. Stuff 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

Visit The Guru’s Lair at http://www tinaja.com
for interactive catalogs and online samples of
Don’s unique products. Searchable reprints and
reference resources, too. Tech help, hot links to
cool sites, consultant’s net. email: tinaja.com

FREE VOICE HELPLINE VISA/MC

SYNERGETICS

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

CIRCLE 205 ON FREE INFORMATION CARD

A three phase delta load is normally driven by three "half bridge” drivers.
These usually require a total of six power switching devices...

+dc
supply

i—o

ac motor or
other load

When usiﬁé digitally switched unipolar inputs, there are only eight possible

bup%&( motowf ﬁ%&lﬁng current results

o‘; ;/;: ;’o 0 W

Just as there are delta-

o oy

0T o@m*ﬁ

& ,‘ $‘

wye transiorms, we can list these eight pairs of

unipolar delta input to bipolar motor coil forward and reverse transforms...

000 000
0 01 0 - +
010 -+ 0
011 -0 +
1 00 + 0 -
101 + - 0
110 0 + -
111 000

+ 0 - 1 00
+ -0 1 01
0 + - 110
0 - + 001
-+ 0 010
- 0 + 011
00O 000
000 111

Further analysis easily proves that any motor winding magic sinewave bit
sequence which has a zero third harmonic will end up fully delta friendly.

Fig. 2 — THREE PHASE “DELTA FRIENDLY" magic sinewaves require only simpie input
switches. Yet they produce positive, negative, or zero winding currents. Provided you use

carefully chosen sequential commands.

RFT. These can be a most blatant vio-
lator of FCC Part 15 regulations and
therefore illegal!.

There are several persistent urban
lore type myths that Tesla coils are in
some manner a “suppressed” or “lost”
source of “free energy.” The original
myth can be traced to one of two
sources: Either Tesla’s really bad mis-
understanding of differences between
resonance stored energy and source
converted energy. Or as something
between too much hype and an out-
right scam to obtain lab funding.

Research carefully and objectively,
and you will discover there is mot one

shred of either actual or theoretical evi-
dence that this sort of hogwash is even
remotely possible.

Tesla coils are closely related to TV
flyback transformers and to all the
UHV ultra high voltage power line
transmission research. In spite of
countless hours of formal rescarch in
these fields, not the least hint of any
over-unity energy has emerged.

Another good source for hands-on
Tesla stuff is Lindsay Publications. The
Tesla Bookstore is another useful
resource. But you'll be way better off
limiting your readings to those books
and the reprints by Tesla, rather than
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Hexadecimal: $8122B36EF7EP
Fundamental Amplitude: 0.866208
Transiitions: 22

Filter:
pistortion 3-17:

secondorder2.0
0.0739%.

Relative Harmonics 3 through 17:

-0.000591363
0.000352492

0.0
-0.000167379

0.0
-0.000206194

-0.000042485
0.0

001000000011000101010011101100111110110111111011

Hoxadecimal: $203153B3EDFB
Fundamental Amplitude: 0.814612
Transitions: 21

Filter:
Distortion 3-17:

secondorder2.0
0.0445%.

Relative Harmonics 3 through 17:

0.000155364
-0.000382276

0.0
0.000139262

0.000052628
0.0

0.0
0.000077191

001000000010011000011010110100111110101201111110

Hexsdecimal: $20261AD3ER7E
Fundamental Amplitude: 0.751198

Transitions: 22

Filter: seconcdlorder2.0

Distortion 3-17:

0.06415%.

Relative Harmonics 3 through 17:

-0.000198935
0.000138928

0.0
-0.000492521

0.0
-0.000273419

-0.000186813
0.0

Fig. 3 — OF THE 281,474,976,710,656 possible 192-bit quadrant symmetric magic
sinewaves, a scant 43,046,721 end up three-phase “delta friendly”. Here are three of the

more interesting examples

errant ramblings about him.

If you really want to get into all of
the free energy Tesla hogwash, check
High Energy Enterprises, or else the
International  Association for New
Science, the International Guild of
Advanced Science, or Borderlands.
Check out the KeelyNet BBS for a mes-
merizingly outrageous source for late-
breaking pseudoscience information.

And, of course, for a back-to-earth
reality check, be certain to read the
Skeptical Inquiver instead.

I've been thinking about gathering
all my pseudoscience info into a new
book. Give me a call if you have any
interest in this.

Watch that Q!

A recent caller had a brilliant but
flawed idea on how to simplify his
Tesla coil. He wanted to use a Slinky
for his main coil, eliminating most of
those messy winding hassles.

The only tiny oint in the flyment is
that Tesla coils 7zust have a high Q and
nearly lossless. A steel Slinky won’t
hack it. But a gold plated one or a
beryllium copper version might work.

In another time, long ago and far

away, a student came to me hours
before his Theremin project was due
for a course final show-and-tell. The
bright silver colored coils sure were
pretty. It seems that the story he was
copying clearly said to use #30 wire in
his oscillator coils. While he found
lots of No. 28 and No.34 copper wire,
the only No. 30 he could find seemed

~ N e

read from COUNTER.

e

DELAY BCF S8,C

RRF COUNTER, 1
BTFSC S,C
GOTO EQ1

BCPF 8,C

RRF COUNTER, 1
BTFSS8 S,C
GOTO LOOP
GOTO EQ2

NOP

EQ1

EQ2

BCF 8,C
DECF8Z COUNTER
GOTO LOOP

LOOP

to be made from Nichrome.

Three-phase power basics

Most of your utility electricity is
generated as three-phase power.
Pretty near all larger industrial and
agricultural motors are three-phase.
Ever wonder why?

Figure 1 shows a three-phase wave-
form. Three windings are spaced out
120 degrees around a generator’s sta-
tor, thus producing three identical
sinewave waveforms whose electrical
phase is also 120 degrees.

Your first great advantage of three
phase is that all three phase power is con-
tinwous. Go through the math, and
you’ll find that the instantaneous sum
of the power on all three phases will
always add to the same value.

In a single-phase system, there are
times when very little power is being
delivered to you. Other times, much
more than average is delivered. Thus,
three phase power is more efficient
and has lower line losses.

Three phase motors also start a lot
easier than single phase ones. Most of
them are easily reversed, simply by
swapping phases. Because of the con-
tinuous power, most vibration and
noise ends up a lot lower.

Three-phase power sources can be
easily rectified for DC. Its ripple is
much lower and its ripple frequency is
way higher. That’s one of many rea-
sons why a car alternator is a three-
phase AC generator.

Code module to provide a time delay of n instruction
cycles. n can vary from 4 to 255 and is destructively
There are 8 or 9 overhead cycles.

The module is easily extended to 9 or 10 bits.

clear
bit 0

carry (1f needed)
into carxry

stall one cycle?

yes, one extra cycle
must clear carry

bit 1 into carxy

stall two cycles?

no, no extra cycles
yes, two extra cycles

e N M Ne % N e % % M

4*n cycle delay loop
round and round
till done

. e

Fig. 4 — CORRECTED VERSION of the PIC time delay generator.
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It turns out there are two standard
ways of connecting a transformer or
motor or whatever to any three-phase
power line. With a delta connection,
one winding goes between phases 4
and b. A second goes between phases &
and ¢. And the last one routes from
phases ¢ and 4.

In the wye connection, one end of
each motor winding is connected
together and usually brought out to a
fourth line called a safety neutral. The
free end of each winding is connected
to phase 4, b, or «.

Under balanced loading, you have
a safety neutral current of zero. Even
with some major unbalance, the safety
neutral current still stays low.

Delta and wye each feature unique
advantages and disadvantages. Note
that voltages are 1.732 times higher in
wyes and the currents are 1.732 times
higher in deltas. (1.732 = .) Thus, you
could easily overload or underpower
any load by making an incorrect
choice of delta or wye—but that’s
what power engineering is all about in
the first place.

It is simple to show that any delta
has a wye equivalent and vice versa.
This is called a delta-wye transform or
else a wye-delta transform. 1 have also
shown these in Fig. 1.

The major disadvantage of three
phase power is that three times the
wiring is needed, combined with far
more expensive switches. Plus, you
need three times as many transform-
ers. Thus, single phase is used for
home, shop, and other “low power”
uses, while the advantages of three
phase power are reserved for industri-
al and agricultural users.

Much more information on three
phase is available in any college power
textbook, such as my utterly ancient
favorites of Skilling’s  Electrical
Engineering Circuits or Fitzgerald and
Kingsley’s Electrical Machinery.

Three-phase magic sinewaves

As regular readers already know, I
have been doing a lot of unique new
magic  sinewave research. Magic
sinewaves are rather carefully chosen
and ultra long sequences of repeating
ones and zeros—sinewaves of precise-
ly controlled amplitude and amazingly
low distortion.

NAMES AND NUMBERS

Borderland Research
PO Box 429

Gaberville CA 95542
(707) 986-7211

Coriolis Books

7339 E Acoma Dr Ste 7
Scottsdale AZ 85260
(602) 483-0192

Scott Edwards Electronics
96+ Cactus Wren Lane
Sierra Vista AZ 85635

(520) 459-4802

Gale Research
835 Penobscot Blvd
Detroit MI 48226
(313) 961-2242

High Energy Enterprises
PO Box 5636

Security CO 80931

(719) 475-0918

Intl Guild Advanced Sciences
255 N El Cielo Rd #565

Palm Springs CA 92262

(619) 327-7355

Intl Assn New Science
1304 S College Ave

Fort Collins CO 80524
(303) 482-3731

Johnson Smith
PO Box 25500
Bradenton FL 34106
(941) 747-2356

KeelyNet BBS
Box 1031

Mesquite TX 75149
(214) 324-3501 BBS

Compared to classic pulse-width
modulation (PWM), these brand new
magic sinewaves can offer elegant sim-
plicity along with superb efficiency for
such diverse applications as induction
motor speed controls, solar-panel
inverters, electric auto drives, power
factor correctors, home energy-effi-
ciency improvers, or for reliable unin-
terruptible power supplies.

A participant at one of our magic
sinewave seminars did ask me a very
embarrassing question, though, a real
scary back-to-the-drawing-board one:
“How can magic sinewaves be used
with three-phase loads that use only
three half bridge drivers?”

The original magic sinewaves used
individual “H-bridge” drivers. These
needed access to both ends of each
winding phase. For the three winding
currents of (+), (0), or (—).

Lin-Wood Products
506 Oakland Avenue SW
Grand Rapids MI 49503
(800) 458-1578

Lindsay Publications
PO Box 538

Bradley IL 60915

(815) 935-5353

Loose Ends
PO Box 20310
Salem OR 97307
(503) 390-7457

Microchip Technology
2355 W Chandler Bivd
Chandler AZ 85224
(602) 786-7200

Parallax

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

Resonance Research
E11870 Shadylane Rd
Baraboo W1 53913
(608) 356-3647

Skeptical Inquirer
PO Box 703
Buffalo NY 14226
(716) 636-1425

Synergetics

Box 809

Thatcher AZ 85552
(520) 428-4073

Tesla Book Store
Box 121873

Chula Vista CA 91912
(805) 646-3371

All of which is just fine for single
and two-phase users. But in the real
world of big time three-phase power,
we rarely have access to both ends of
each winding. Especially doing some
upgrade or retrofit. And we’d sure like
to get by using a mere six active power
devices. Instead of the twelve the full
H-bridge route needs.

Well, for openers, the length of our
magic sinewave sequence should be a
multiple of three. Such that our three
phases happen on bit boundaries. For
simplicity and compact files, we’d also
want a multiple of four. For that way,
we’ll need only work with and store
one of four quadrants.

Next for something a tad subtle:
Another factor of eight sure would be
handy. This lets each one of the three
sinewaves work out of the same bit
position of each 8-bit stored quadrant
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PRO AUDIO RESOURCES

B&H Pro Audio
119 W 17th Street
New York NY 10011
(800) 947-1182

Dale Pro Audio

7 East 20th Street
New York NY 10003
(212) 475-1124

Denon

222 New Road
Parsippany NJ 07054
(201) 575-7810

High End

Box 357

Sea Cliff NY 11579
(516) 676-2830

High Performance Review
Box 346

Woodbury CT 06798

(203) 266-0084

Home & Studio Recording
21601 Devonshire St #212
Chatsworth CA 91311

(818) 407-0744

Journal AES

60 E 42nd St Rm 2520
New York City NY 10165
(212) 661-2355

Journal ASA

335 E 45th St

New York City NY 10017
(212) 661-9404

sequence. And, last time I checked, 3
X 4 X 8 = 96.

Thus, to be three-phase friendly, «
magic sinewave’s length should be a mul-
tiple of 96 bits. And several very inter-
esting libraries of 384- and 768-bit
magic sinewaves already exist.

What do we have to do beyond this
to also become what I will call being
delta friendly?

The delta-friendly sinewave needs
only three leads. And each of those
leads need only be connected to a pos-
itive supply or ground. Figure 2
should get us started.

With simple SPDT or “half
bridge” drivers on each line, there are
only eight possibilities here. Namely,
the binary combinations of 000, 001,
010, 011, 100, 101, 110, and 111. We
might define a “clockwise” winding
current as (+) and “counterclockwise”
as (—).

We immediately see that the eight
combinations can give us our choice of
(+), (0), or (=) currents.

MIX Bookshelf
6400 Hollis St #12
Emeryville CA 94608
(800) 233-9604

PAIA Electronics
3200 Teakwood Ln
Edmond OK 73013
(405) 340-6300

Pro Audio Review

5827 Columbia Pike 3rd Fi
Falis Church VA 22041
(703) 998-7600

Pro Sound News

2 Park Avenue 18th Fl
New York NY 10016
(212) 213-3344

Radio World

§827 Columbia Pk #310
Falls Church VA 22041
(703) 998-7600

Roland Digital

7200 Dominion Cir
Los Angeles CA 90040
(213) 685-5141

SMPTE

595 W Hartsdale Ave
White Plains NY 10607
914) 761-1100

Studio Sound/BE

245 Blackfriars Road
London SE1 9UR, England
(071) 620-3636

Now for the tricky part: For all of
your possible input combinations, the
winding curvents always must sum to
zero! You could have zero current on
all three windings (cases 000 or 111).
Or have zero current on one winding,
positive current on one, and negative
current on one (as in cases 001, 010,
011, 100, 101, and 110).

Next, think about this really hairy
concept: Not only do winding states «,
b, and ¢ have to occur together, but
state b will occur /n data stream 4 at one
third of the way through the time
sequence, and state ¢ also happens
data stream a at rwo thirds of the way
through the time sequence!

We already do know that our three
states must sum to zero. But this also
newly tells us that the three states are
bits that are separated by one-third of
their cycle distance in each sinewave
sequence. Thus, the one-third spaced
bits must alse sum to zero.

Which tells us that @ delta-friendly

magic sinewave niust have a forced zero

third barmonic!

And that is all there is to it. To be
both three-phase friendly and delta-
friendly, just select 96-bit multiple magic
sinewaves that have their third barmonic
Sforced to zero.

Most power books also tell us that
there can be no third harmonic line
current on any delta connected three
phase load—sort of an independent
check on what we've discovered.
Several examples of 192-bit delta
friendly magic sinewaves are shown in
Fig. 3.

You will find vastly more magic
sinewaves than there are particles in
the galaxy. Untold zillions versus a
mere 1070. So finding the good ones
gets real tricky. Indeed, there are lots
and lots of highly useful and delta-
friendly magic sinewaves. But magic
sinewaves that are not delta friendly
might perform better.

Just as there are delta-to-wye and
wye-to-delta transforms, there’s also
simple math which gets you from the
“positive-ground-negative”  winding
currents to the “positive-ground” line
currents. I've also shown these back in
Fig. 2.

When you want zero current on all
three windings at once, you’ll have
your choice of using 000 or 111 input
states. At first glance, either would
work just fine. But it turns out one or
the other might be more efficient and
needs fewer transitions.

For instance, if your previous state
was 000 and your next state was 010,
use of a 000 would require only one
transition. But use of 111 would need
five transitions instead.

Obviously, you pick the one with
the fewest transitions, because fewer
switchings certainly means less high-
frequency losses, and usually means
higher efficiency. Sometimes a 000 is
clearly better. Other times, 111 is the
only way to go. Other times (such as a
previous 010 and a following 101), it
doesn’t matter at all.

The bottom line: Magic sinewaves
work just fine with half-bridge delta
drives as long as you use only those
which include (A) a forced zero third
harmonic, and (B) bit lengths that are
an integer multiple of 96.

As you may have guessed, this is a
billion dollar new opportunity that is
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very much up for grabs. T'll be happy
to send you a free tutorial on magic
sinewaves when you call or write. You
can also ask me for a formal proposal
that explains in detail our seminars,
PIC source code, and the new part-
ners programs. Both reprint and pro-
posal are also available at
WWW.tnaja.com

Time-delay correction

The neat PIC time-delay udlity I
showed you a few columns back had
one bug in it. A PIC spends one cycle
if a skip is nor taken, and rwo cycles if
an instruction skip #s taken.

The corrected version is shown in
figure four. Sorry about that.

Professional Audio Resources
I have just picked up a free new sub-
scription to Pro Audio Review. A trade
publication that more or less reports
what its name implies. It has detailed
reviews of high-end amplifiers, mix-
ers, and microphones for TV, video,
CD, and radio.

For this month’s resource sidebar,

I've tried to gather together some of
the other pro audio resources.

A second major magazine is Mix,
which also operates an outstanding
Mix Bookshelf where you will find just
about any book on audio.

The leading technical audio orga-
nization is the Auwudio Engineering
Society. The finest audio publication in
the world seems to be the British
Studio Sound and Broadcast Engineering.

Let me know if I've missed any of
your favorites here. A free Incredible
Secret Money Machine II if you tell me
about any pro audio resource I don’t
already know about.

New Tech Lit

A real fine new collection of PIC-
related data books is now offered by
Microchip Technology. These include
the PIC 16/17 Microcontroller Data
Book; the PIC 16C8X Data Book; PIC
14000 Data Book; a PIC 16C7x Data
Book; the PIC 16C62X Data Book;
ECHV Update I, the MPASM
Assembler Guide; Third Party Guide
1996; the Non-Valatile Memory Products

Reaching

The National
Professional
Service Convention
and
Trade Show

at
NPSC '96

(Formerly NPEC)

August 5-10, 1996
Special 3-day packages
available Aug. 5-7 & Aug. 8-10
Hyatt-Regency @
Union Station
St. Louis, Missouri

*Two Day PC School
*Big Screen TV Covergence

*All Technical Training Seminars
(limited seating)

*All Management & Business
Seminars

HANDS-ON TECHNICAL SEMINARS FOR PROFESSIONALS

*Building and Troubleshooting Computer Networks
and many, many, more!

Courses FREE when registered at the National Professional Service Convention
August 5-10, 1996, St. Louis, MO

Full $300 Registration (at door) includes:
*Head-to-head Mestings with Manufacturers'
National Service Managers
*All Sponsored Meals and Functions
*NESDA/ ISCET / NIAS Association Meetings
*Continuing Education units for all seminars attended
*Price discounts available for pre-registration

Sponsored by. National Electronic Service Delaers Assoication,
International Society of Certified Electronics Technicians,
National independent Applicance Servicers, Professional Service Association

For more information, contact NPSC '96
2708 W. Berry St., Fort Worth, Tx 76109-2356 (817) 921-9061; Fax (817) 921-3741

*All day Monitor School
eintroduction to DVD

www americanradiohistorv com

Data; Embedded Controller Handbook;
Serial EPROM Tutorial Series I-11I; the
Development Systems Ordering Guide;
BBS System User’s Guide; MPSIM Users
Guide; and the HCS300 Data Book.

Their PIC, of course, is the finest
microcontroller. Nothing else comes
remotely close. Other PIC resources
include Scott Edwards Electronics, and
the superb Basic Stamp products
offered by Parallax.

A unique collection of PC-related
books is offered by Coriolis Books.

A new CD ROMs in Print 1996 is
freshly offered by Gale Research. It
reviews over 9000 titles.

Free beta copies of Acrobat Amber
can be downloaded from www.
adobe.com This wonderment lets you
view full technical reprints on line.
Part of it plugs into Netscape Gold.
Which you can find at netscape.com

I often like to check out the hobby
and craft catalogs. These can be a
great source for products and ideas.
One example is the Source Place for
Creative Living “owner’s manual” by
Loose Ends. Mostly on unusual hand
made papers. Another is the Wood
Parts Catalog from Lin-Woed. Who do
make a bewildering array of small
wooden items.

Or, just because it is there I guess,
you should get your hands on the neat
free Things You Never Knew Existed
catalog from Fohnson Smith.

For typical individuals and small-
scale startups most of the time, any
involvement whatsoever with patents
is absolutely certain to turn into a net
loss of your time, energy, money, and
sanity. You find out why in my Case
Against Patents package. It includes
proven real world alternatives.

See my nearby Symergetics ad for
more details. I've also got some great
deals on Tektronix 1230A logic ana-
lyzers left over from my school buy-
out.

I'm sdll building my web site at
www.tinaja.com Eventually, globally
searchable reprints for my previous
columns should be available here.

As usual, a no-charge tech helpline
and online access is available per the
Need Help box. Most of the resources
mentioned in this column appear in
our Names and Numbers or Pro Audio

sidebars. En|
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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 fieid where only the sky is
the limit.”

Daniel 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/Consumer Products
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.

“1 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 Reynolds

Service Manager/Technician

Threshoid 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 exclu-
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 resuit
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

Course
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 AA.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! L m e o= == e o =

www americanradiohistorv com

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
22> Sy,

Y ES ! I 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.)

Pleass Print Clearly

Name

Address

Gty

State _dip___ Age

Phone No.
Check box for G.1. Bill Benefits.

Veteran
AES88

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

A School of Thousands.
A Class of One. Since 1934.
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BY ED CARYL*

Making Time Measurements

with a DSO

THE OSCILLOSCOPE IS THE TIME-HONORED TOOL OF

CHOICE FOR MEASURING VOLTAGE CHANGES OVER

TIME BECAUSE THE WAVEFORMS ON ITS SCREEN ARE

GRAPHICAL REPRESENTATIONS OF THOSE CHANGES. THIS

article will show you how to use
your digital storage oscilloscope
(DSO) to your advantage when you
need to make highly accurate time
measurements.

Time is measured on the oscillo-
scope’s horizontal or X axis. You
can adjust the time axis by using the
scope’s horizontal scale or time-per-
division control. In this article, we
will be discussing some of the more
frequently made time measure-
ments. A similar discussion of volt-
age measurements was presented
last month.

Common time measurements
include the waveform period, fre-
quency, pulse risetime, and pulse
width. A period is the time it takes
a repetitive waveform to complete
one cycle or move through a series
of amplitude values until the values
begin to repeat. The frequency in
Hertz is one divided by the period,
or the period’s reciprocal.

Pulse waveforms are encoun-
tered frequently. All pulses have a
rising edge, a width, and a falling
edge. The risetime is the time it
takes the pulse to go from a low
amplitude (voltage) to a high one.
(See Fig. 1.) Risetime is usually
measured from the 10% to the 90%

*Ed Caryl is an Application En;;mee/'/Prodm’r
Support Specialist at Tektronix, Inc.

point on the rising edge (Figure 1).
Fall time is measured on the falling
edge from the 90% point back to
the 10% point. Pulse width is the
width “at the waist line,” that is, at
the 50% point.

Another common time measure-
ment is delay, sometimes called
propagation delay. Propagation
delay is the time it takes a wave-
form to travel from one point in a
circuit to another, such as from the
input to the output of an amplifier.

Delay measurements are made

Tek Run: 2GS/s
[,

by using two channels of your oscil-
loscope. If a pulse at an amplifier
input is applied to one channel, and
the output is applied to another,
you can measure the time from an
edge on the first channel to the
same edge on the second channel.
This is the propagation delay
through the amplifier, that is, the
time it takes the signal to propagate
from the input to the output.

Phase shift is a special kind of
propagation delay measurement,
usually using sine waves and mea-
suring the delay in terms of the sine
wave period. If the sine wave peri-
od is expressed as 360 degrees, the
phase shift is 360 times the delay,
expressed as a fraction of the peri-
od. If the delay is half the period,
for example, the phase shift is 180
degrees.

Average [N
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FIG. 2— THREE MEASUREMENT METHODS are illustrated here. First, the oscilloscope
is making the risetime measurement. The warning message indicates that the 100% point
may be doubtful because it is represented by just a few points. Second, the cursors are
measuring the time from the peak value, 1.63 volts, to the point where the voltage returns
to zero. This is 17.9 nanoseconds. Finally, from the graticule, you can see that the voltage
is above 1 volt for about 14.5 nanoseconds, 2.9 divisions at 5 nanoseconds per division.

Maximizing accuracy

Many variables can affect the accu-
racy of time measurements, including
the measurement method, the oscillo-
scope’s vertical and horizontal resolu-
tion, its sample rate, trigger jitter and
noise. The most important factor is
the oscilloscope’s horizontal resolu-
tion. Fortunately, that is also the fac-
tor that is most under your control.

In addition to the horizontal time-
base/time-per-division control, many
DSOs also have a record-length con-
trol. Record length is the number of
data points taken or “acquired” on a
waveform each time the oscilloscope is
triggered. Both the horizontal time-
base and record-length controls can
be used to maximize the horizontal
resolution on a time measurement.
Use the longest record length avail-
able, then adjust the timebase control
to use as much of this record length as
possible. This will provide the maxi-
mum number of data points.

You may choose from three meth-
ods for time measurements (Figure 2).
The easiest way, and, often the most
accurate, is to let the oscilloscope per-
form the measurement. Most DSOs
have automatic measurement func-

tions that you can select from a menu.
The DSO automatically calculates and
displays the measurement result for
each acquired waveform.

The second method is to use mea-
surement cursors—movable horizon-

tal and vertical lines—to manually
make the measurement. You can indi-
vidually control and align each cursor
with the appropriate waveform feature
in order to make time and voltage
measurements. Cursors are often
used when the automatic measure-
ment definitions are not easy to set, or
where you wish to make several close-
ly related measurements. Your accu-
racy will depend on how well you set
the cursors.

The third method is to “eyeball”
the measurement, that is, to align the
waveform features with the internal
graticule markings and counting divi-
sions of the display. This is the
method you use when just looking at
the waveform. With closer observa-
tion and using the “minor division”
graticule markings on the display
(located on the central vertical and
horizontal graticule lines), you can be
considerably more precise.

For time measurements beyond the
normal record length, use the
delayed-sweep feature of your oscillo-
scope to improve horizontal resolu-
tion. Follow the procedure as out-
lined below and as illustrated in
Figure 3:

1. Set the first measurement point
with the main sweep at the center ver-

Tek Run: 2G5/s Sample LERKS Delay |ime: 12.9195us
A 7.1ns i i
I @ 0s | Time Base
I
| T\
Main Only
Intensified

B e —

Dela\;ed Only

ji Delaved Runs
1 .919 S
Aller Main

Chil 1v M300ns  Chl -/ 1.22V| set to Min
: . D  Sns :
; trigger T Fitto T o ma e '
Time Base 99
BRRGRTY ostion | e L

FIG. 3— IN A DELAYED SWEEP MEASUREMENT, the measurement is made from the
center vertical graticule line on the main sweep display to the same line on this delayed
sweep display. The delay is 12.9195 microseconds. To this delay, add 7.1 ns, the addition-
al time from the center of the time jitter to the center graticute line. The total time is thus
12.9266 microseconds, plus or minus about 1.5 nanoseconds, the width of the jitter band.
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tical graticule line by using the trig-
gering and the horizontal position
controls.

2. Select the delayed-sweep mode,
then set the Delayed-Runs time to
align the second time point to the
same center graticule line.

3. Start with a delayed sweep speed
only slightly faster than the main
sweep, and then advance the delayed
sweep for a more precise setting.

4. If the feature can’t be aligned exact-
ly with the center graticule line, read
any difference from the graticule and
correct the Delayed Runs readout.

Reducing noise

Noise can interfere with time mea-
surements by blurring the waveform
data at the time-measurement points.
There are numerous ways to reduce
noise. On repetitive waveforms, you
can use the signal averaging capability
of your digital scope to reduce random
noise. At slower sweep speeds, a
HiRes mode, available on some
DSOs, will reduce high-frequency
noise. A scope’s bandwidth-limit fea-

ture also will help eliminate noise
above the bandwidth limit.

Of course, you can learn to live
with the noise and try to work around
it. Set the measurement cursors to the
center of a noise band to measure an
average value. Your scope’s persistence
display feature can help in visualizing
the noise-band center.

Another common problem is edge
aliasing, often produced by high
sweep speeds, fast risetimes and sam-
ple-rate limitations. Edge aliasing is
identified by false overshoot, ringing,
and a jittering edge position.  This
condition can happen in single-shot
measurements or when Digital Real-
Time (DRT) oscilloscopes treat all
acquisitions as if they were single-
shot. Edge aliasing may also occur if
less than two samples are acquired
during edge risetime.

There are several ways to correct
edge aliasing. If the delay or period is
being measured, risetime is not a fac-
tor, and bandwidth limiting will stabi-
lize the measurement. In addition,
some high performance DSOs have

100-MHz and 250-MHz bandwidth
limits that can be limit risetime and
stabilize very fast edges.

‘Trigger jitter can impact time mea-
surements on repetitive waveforms.
In this case, slow risetimes are the
problem. Trigger jitter happens
because the oscilloscope trigger can-
not determine exactly when a slower
moving signal passes through the trig-
ger level. TFast edges have the least
trigger jitter. By simply expanding the
signal amplitude on the display, you
can decrease trigger jitter. This is
because the signal speed is increased
through the trigger-level point.

Your DSO lets you “see” electrical
signals that occur in a split second. By
using your oscilloscope’s features to
“expand” that split second as much as
possible, and then letting the scope
make the measurements automatical-
ly, you’ll have the highest degree of
accuracy in time measurements.
When automatic measurements are
not available or appropriate, use the
helpful tips provided above to ensure a
higher degree of accuracy. EN |

NEW! The Fifth Edition is contained on a
diskette for IBM PC AT/XT compatibles,
DOS 2.1 or higher. The disk software allows
technicians to search by manufacturer 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

NOW Find the Right Part for Your VCR!

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.

Wi ISCET VCR CROSS REFERENCE

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 sell for $38.00. The 3% inch
diskette sells for $69.95 and you can view
listings from a monitor or printed page

4L————————————J—
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Only $38.00 for pages
$69.95 diskette

Claggk Inc. 1
VCR CROSS REFERENCE OFFER
P.O. Box 4099

Farmingdale, New York 11735

Name o -
Business
Address
City
State Zip

Phone

Enclosed $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 []MasterCard Exp. Date__/__/__
Signature

—— ——— —— S S S S S e e — -

New York State residents must add

applicable local sales tax to total. CBO03
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If you've been following this series on |
electronics, you know how your PC can ease the chores of
drawing a schematic and designing a printed-circuit board.
Did you know that it can also expedite the process of

debugging a circuit design!

TJ BYERS

WE'RE SURE THAT SOME OF YOU RE-
member building experimental
radios on old kitchen bread;
boards using nails and barg
wire. As time passed, Grand-
ma’s breadboard gave way to
phenolic terminal strips, which
eventually evolved into today’s
solderless breadboards.

We all have fond memoyies of
breadboarding simple circuits
using a slab of plastic embed-
ded with metal strips. But those
days are shrinking into the
past, too. Today's circuit de-
signs are far more complex, run
faster, and require a lot more
than a plastic and metal bread-
board to make them work. Now
we do all of our circuit-design
work using a PC-based software
simulator—which is what this
article is all about.

There are several different
kinds of software circuit-sim-
ulators, each with its own pur-
pose. The most popular is the
analog simulator, used for
wringing out linear designs
such as audio amplifiers and fil-
ters. Digital circuits, on the
other hand, have special needs
that require a different set of
rules that don’t always coincide
with those of analog circuits.
Consequently, there's a separate
category of digital-only sim-
ulators. However, because {o-
day's designs are often-a
mixture of digital processing
linked with an analog interface,
the trend is toward mixed sim=
ulators that do both. On the cut-

ting edge is the burgeonirg
wireless telephone communica-
tions gharkef, where’ frequen-
ciesergnge from 500 MHz to 5
GHz. These designs require spe-
cial RF software’simulators
where every solder ‘connection
enters into the formula

How circuﬁlt simula{ian works

Cifcuit-simulator programs
A‘\e software applications that
let you test your el€ctronig

brainstorms using yowut deska

top PC. At the core of te@ircuit
simulator is a number*éfunch=
ing engine that reads.a netlists
file that!contains a list of‘the
circuit's components, their
various voltage and current pa-
rameters& and how the compo-
nents ;eact when these values
are chdriged.

Device models. Circuit sim-
ulation is done by applying
mathematical equations. called
algorithms, to @ model of an
electrical device such as a tran-
sistor, then solving the equa-
tion with different sets of
numbers that you plug into the
formula. For example. one of the

formulas used in bipolar tran-

sistor simulation is

I Jeee'ss — 1)+ Luc(e¥er =)

which describes the current
flow through the emitter of a
common-base amplifier.
Thankfully, you don't have to
take a refresher course in ad-
vanced algebra or electrical en-

(.

ow-cost software for,

gineering to use clrcutt-simuléa
tion software, Any company
worth its salt has done the

omework for you, and ren-

dered the many formulas into
roinpact code. All you need to
supply are such variables as op-

erating voltage or current. .
As eXplained above, the sim-~

ulatofengine works froma

netlist. Generally, the netlist 18

in ASCII format, which means

‘that'all you need to create a sim#
ulation netlist is a text editor.

However, it's much faster and™

' More accurate to extract thq!n-

™

“formation from a schematie-*

‘Capture program in mueh ‘the
eame way PC-board layeut pro=
grams convert schematics into =
solder pads and gOppér iraces:
Very often the simulation pazek-s
age includes a schentatic cap-
ture front end.

Test instruments. Once the
circuit parameters have been
defined and loaded into the sim-
ulator, the design is stepped
through its paces using a func-
tion generator. Sometimes the
input is a simple sine wave,
while other times it can be as
complex/as a frequency-modu-
lated modem carrier signal or a
word generator. The signal
source depends on the design
and what results you're looking
for.

Of course, you need a
monitoring device that tells you
what's happening as you wring
out the design with various in-
puts. Generally that's done
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using a software-simulated
multi-trace oscilloscope. From
what we've seen in the simula-
tion software in this review,
many of these simulated instru-
ments far outpace their com-
mercial counterparts, display-
ing transient activity that you'd
never catch on the screen of a
scope no matter how quick you
are on the trigger. Most analog
simulators also include a bode
plotter that’s used to study the
frequency response of a circuit.
And no simulator would be com-
plete without a multimeter.

Digital circuits need spe-
cialized test instruments, like a
pulse stepper, propagation de-
lay viewer, breakpoint analyzer,
and event counter. Youre also
likely to find a logic analyzer
that shows the state of all the
nodes in the circuit and their
relative timing, and sometimes
a logic converter that can con-
vert between gate, truth table,
and Boolean logic.

That said, let’s begin our tour
of the software packages that
threaten to make your soldering
iron obsolete. Before we begin,
let me explain that we’ll be look-
ing at some of the same pro-
grams that appeared in the
October 1995 issue of Elec-
tronics Now, which highlighted
schematic-capture software.
However, some of the features
and prices have changed since
the last time you and [ looked at
them. For example, some have
been upgraded to 32-bit pro-
gramming to make them com-
patible with Windows 95. Con-
sequently, you may find brief
comments on the new features
in the text as we review the fol-
lowing eight programs.

Analog Simulators

Do you want to build a circuit
that measures room tempera-
ture, ambient light, or which
way the wind blows? If so, you
need an analog simulator to test
it. Analog simulators are used
to check out any circuit that
deals with voltages and cur-
rents that have analog values
instead of digits. Typical analog
applications include filters, os-
cillators, amplifiers, linear
power supplies, and transmis-
sion lines.

Ri
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FIG.1—EACH OF THE EE WORKS MODULES has its own canned schematic drawing.
In addition to running a simulation using component values you plug into the circuit,
EE Works can do the reverse and calculate component values for you when you enter

the design parameters, like above.

Although it's possible to dig-
itize some of these applications,
any digital processor still has to
talk to an analog world via input
sensors such as a thermistor or
photocell, and output trans-
ducers, including motors and
loudspeakers. Even your com-
puter’s monitor, which you
might think is digital, is
basically an analog device—
both inside and out. Hence,
there will always be a need for
analog designs, regardless of
where the digital future may
take us.

[ Product: EE Works |
| Version: 5.0
Price: $129.99
Platform: DOS
Publisher: Geoban
Engineering

L

Before you begin using EE
Works, you’d better dust off
your old engineering reference
books, because you’ll need
them. EE Works is the most ex-
haustive of any of the simula-
tion programs tested, giving
you answers to questions you
didn’t even think to ask—and
the results are given in engi-
neering language, not hobbyist

jargon.

Unlike the other simulators
in this review, which are inte-
grated and work from a com-
mon schematic, EE Works is a
collection of several DOS pro-
grams, each designed to do one
thing, and one thing only. For

www americanradiohistorv com

example, there’s a simulator
module that tests your design
for linear transient analysis,
and another that does nothing
butlinear AC/DC analysis. Each
simulation comes equipped
with a canned "schematic” (Fig.
1) that electrically represents
the design under test, such as
an active filter. Unfortunately,
the individual simulator mod-
ules aren’t interactive. Each
simulation runs on its own, and
the results are exclusive of any
other simulation. In other
words, every time you start a
different simulation, you have
to restate your circuit’s param-
eters.

You must be very precise—im-
maculate, in fact—when defi-
ning component and circuit
parameters. For example, if you
choose the power supply sim-
ulation routine—a power sup-
ply design/simulation program
that’s unique to EE Works—you
even have to enter the per-
meability of the inductor and
the capacitor’s ESR value. If you
skip any step, hoping the sim-
ulator will default to a standard
value, you are thrown back to
the main menu where you have
to start the simulation all over
again. Its the same with tran-
sistors, op-amps, and even re-
sistors, where you have to
specify the resistor's tolerance.
So you better have those vendor
specs in hand before you be-
gin—or be a good guesser.

Continued on page 65
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JACK WRIGHT

CONVERTING AN OBSOLETE
computer printer into a
strip-chart recorder is
both easy and inexpen-
sive. With about 840 in
parts, construction of a
simple circuit, and
some minor mechanical
fabrication, you can
have a functioning
chart recorder. We built
the prototype as a
weather station to rec-
ord air temperature, but
it could be used for any
number of things rang-
ing from seismography
to radio astronomy.
The chart recorder
works by comparing the
voltage on a potentiome-
ter to the voltage on a
temperature-sensing
thermistor. The potenti-
ometer is mechanically
connected to the printer
carriage. A marking pen
is also connected to the
printer carriage. Any
difference in the volt-
ages on the potentiome-
ter and the temperature
SENSOr causes an op-
amp to attempt to bring
the voltages back in bal-
ance. In so doing, the
print-head carriage
moves left or right,
thereby causing a mark
on the paper. We drive
the platen (i.e., pull the
paper through the de-
vice) using a standard
household timer.

How it works

Figure 1 shows the
complete circuit. We use
a standard 741 op-amp
as a comparator. The
comparator monitors
the voltages at the junc-
tions, marked TP1 and
TP2 in Fig. 1, of two volt-
age-divider networks.
The op-amp compares
the voltages from the
two networks at its in-
puts (pins 2 and 3).
When the voltages are
identical, the op-amp’s
output (pin 6) is zero, so
neither driver tran-

Convert that old
computer printer into
a strip-chart recorder

www americanradiohistorv com

sistor (@1 and Q2) turns
on, and therefore the
motor does not turn.

But if thermistor R2s
resistance changes be-
cause of a change in air
temperature, a new volt-
age occurs at the op-
amp’s inverting input
(pin 2). For example, as-
sume the value of R2 de-
creases. The pin-2 volt-
age then increases, so
the op-amp’s output
swings negative, there-
by biasing Q2 on. That
in turn starts the motor,
which moves the car-
riage left or right.

Potentiometer R5 is
also coupled to the car-
riage, so, as the carriage
moves, R5’'s wiper
moves, thereby varying
the voltage on the non-
inverting input of IC1.
When the op-amps in-
put voltages become
equal, the output goes
to zero, both transistors
turn off, and so does the
motor. Now the circuit
remains quiescent until
the temperature
changes again.

The potentiometer is
a precision, 10-turn
type with a value of 20K.
A 50K device would pro-
vide a wider range, but
with reduced resolu-
tion. You should be able
to buy a surplus 10-turn
unit from an electronics
supplier for $1-5.

For temperature sens-
ing, we used a common
thermistor available
from Radio Shack. (In-
ternally, each device ac-
tually consists of two
separate thermistors.) A
thermistor is a device
whose resistance
changes with tempera-
ture. The thermistor is
not linear; its resistance
increases dispropor-
tionately fast at cooler
temperatures. That
nonlinearity restricts
the range of the record-
er. Also, the resistance
range of your probe, be
it a thermistor or some-

MON SOIUOLIOBIT ‘9664 AInf

&
w


www.americanradiohistory.com

Electronics Now, July 1996

R2* R1*
<
*R1, R2 - SEE TEXT

5K 4
10/0

@ o
nY S1-a © S1-b - 191(
/ / ’ vy
! g R8 IC1

< B5

<€ 10K
| 10 TURN

— +15V

o R7

/

Lo 4
S1 POSITIONS -
@ CALIBRATE 10K

P2 el
1P L L
VWA V
R6
< R9
10« o

R12:
10K <

FIG. 1—COMPLETE SCHEMATIC of the strip-chart recorder. When the op-amp inputs
differ, the motor turns. As the motor turns, R5, a precision ten-turn potentiometer, also
turns. When R5’s value equals the value across the temperature sensor (as chosen by

S1), the motor stops.

thing else, must not exceed the
range of the potentiometer, or
the pen will try to run off the
side of the chart.

We use precision resistor R3
in conjunction with Sl-a and
S1-b to calibrate the circuit.
When R3 is in the circuit, the
carriage will move to where the
value of R5, the 10-turn potenti-
ometer, equals the value of R3.
That provides a reference point
for the chart printouts.

By switching in either one or
two temperature sensors,
switch S1 allows the choice of
two ranges. Position 1 of the
switch is for calibration; only
R3 is connected. Position 2 con-
nects R2, for a range of 20-108
°F; and Position 3 connects
both R1 and R2, for a range of
—6-76 °F.

For the prototype, we picked
up a derelict daisy-wheel printer
at a local second-hand store for
85. Note that a dot-matrix
printer would work just as well.
If you live near a university,
check whether it has an equip-
ment-disposal unit, typically a
warehouse with old, broken,
and outdated equipment. An-
other potential source is a
printer repair shop.

For marking the chart paper.
we simply installed a pencil,
using a rubber band to main-
tain tension against the platen,
as shown in Fig. 2. We used sev-

eral different colors of soft lead
drawing pencils to track tem-
peratures for several days on a
single chart. You could even
glue the chart into a multi-day
loop if you wish.

Construction

To prepare the printer, first
gut it, removing PC boards, the
daisy-wheel mechanism from
the carriage, the wiring har-
nesses, the fan, etc. Don't be too
quick to dispose of the gutted
parts; you may be able to use
some of them, particularly the
cables and connectors. You
should end up with the frame,

PARTS LIST
All resistors are Vs-watt, 5%, unless
otherwise noted.

R1, R2—Thermistors, Radio Shack
271-110 or equiv.

R3—5000-ohms, 1%

R4, R6—10,000 ohms, 1%

R5--20,000 ohms, potentiometer,10-
turn

R7, R8, R12—10,000 ohms

R9—100,000 ohms

R10—250,000 ohms, potentiometer

R11—100 ohms, ¥z watt, 5%

Other components

C1—0.01 pF

IC1—741 op-amp

Q1—TIP31 NPN Transistor

Q2—TIP42 PNP Transistor

S1—Rotary switch, 2 pole, 6 position

ORDERING INFORMATION

Precision 10-turn potentiometers are
available from Ra-elco, Inc., 2780
South Main St., Salt Lake City, Utah
84115, 801-487-7749.

the platen, and a carriage and
drive mechanism.

In most printers the carriage-
drive motor has several wires at-
tached. By trial and error you
can determine which wires op-
erate the motor. In our case,
there were two red and black
wires. We merely tried one red
and one black wire and got the
motor to turn. The motor
should operate on a low DC volt-
age—the prototype begins to
turn at about 2-3 volts—but
you may want to determine low-
voltage DC operation for certain
before you buy.

Now affix the potentiometer
to the carriage. Some printers
use a cable to move the carriage
back and forth; others use a
rubber belt. Our unit used a ca-
ble drive, but because the cable
is greasy and hard to get at, we
did not attach to the cable di-
rectly. Instead, as shown in Fig.
3. we fixed the potentiometer se-
curely to the carriage and then
strung a length of strong,
coated twine from one side of
the printer frame to the other. A
small coil spring keeps the
twine taut. The twine wraps
once around a spindle attached
to the potentiometer shaft. The
diameter of the spindle should
be such that the potentiometer
turns ten rotations (or a little
less than ten) over the length of
the carriage movement.
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To calculate the diameter of
the spindle, simply measure the
total distance the carriage
moves from left to right, and di-
vide that value by (t x 10). Any-
thing that size or slightly larger
will do. The spindle material is
not critical;: we used two hard
rubber spacers bracketed by a
couple of large washers, and
brushed with paint to increase
friction. You could also use a
wooden spool, a small diameter
pipe, or a stack of washers. Inci-
dentally, the spindle must be
wide enough to allow the string
to worm its way across without
jamming into the bracketing
washers.

To drive the platen, we used a
plug-in appliance timer, avail-
able at most hardware and vari-
ety stores. We glued the timer
dial directly to the platen knob,
giving a chart speed of about Ye-
inch per hour, which is satisfac-
tory for temperature recording.

That type of timer is not in-
tended to drive anything, soyou
should keep a close eye on it un-
til you are certain it can do the
job without overheating. We
tried three different brands, old
and new, and they all worked.
Be sure to minimize the drag on
your platen by removing all

MARKING

POTENTIOMETER PENCIL

TWINE

FIG. 3—STRIP-CHART RECORDER IN ACTION. Note how the rubber band holds the

pencil against the chart. Chart speed here was about 17 mm/hr.

SPINDLE  PLATEN

FIG. 2—MECHANICAL ARRANGEMENT of the strip-chart recorder. Note twine
wrapped once around the spindle attached to the shaft of the potentiometer.
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drive gears, stepper motors. etc.
Also, because of mechanical
slack in the system, it may take
up to an hour for the timer to
begin turning the platen. If you
desire a faster chart speed,
other drive arrangements can
be constructed, possibly using
the built-in mechanics.

Your printer may have opera-
ble DC power supplies. Ours
didn’t, so we bought two wall-
mount DC adapters. Anything
in the range of 12—15 volts DC at
500 mA should work, but check
the current draw of your car-
riage drive motor to be safe.

Calibration and testing
Switch R3 into the circuit, let
the carriage settle down, and
then mark that point as a refer-
ence. You may want to slip the
twine to move the carriage as-
sembly to a convenient location.
The simplest way to calibrate
Continued on page 50
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JOIN THOSE PEOPLE WHO
enjoy customizing
their cars by adding a
lighted frame to their
license plates or il-
luminating the under-
sides of their cars in
red, green, or violet to
give it a “hovering
spacecraft” look. This
article focuses on the
construction of a com-
plete illuminated
frame system for your
car’s license plate, but
the battery-powered
gas tube driver circuit
described here will per-
mit you to light up in-
dividual gas tubes
mounted on the under-
side of your car.

The driver circuit
will light up neon-filled
tubes that glow with a
rich ruby red or argon-
filled tubes that can be
prepared to glow in
brilliant green, violet,
or pink. If neither of
those projects interest
you, maybe you would
be interested in mak-
ing up battery-portable
illuminated wands,
signs, or arrows for
parties, festivals or
perhaps you'll build it
just as unusual eye-
catching home decora-
tion?

The driver circuit

The driver circuit ionizes and
sustains the illumination of
neon or argon gas-filled tubes
up to four feet long bent into
any shape desired. The tube will
remain illuminated as long as
power is applied to the circuit.
However, the driver circuit per-
mits the tube’s illumination
level to be adjusted to maximize
brightness or reduce bright-
ness to conserve power depend-
ing on which is more impor-
tant.

Build this driver circuit to
illuminate your car’s license
plate, light up its underside
for a glamorous “spaceship”
look, or just create portable
neon or argon light displays.

ROBERT IANNINI

The driver circuit is a pulse-
width modulation circuit that
can illuminate a neon or argon
gas tube in either a continuous
or flashing mode. In that mode,
the tube will blink on and off at
an adjustable rate that permits
it to act as an emergency
beacon. The circuit is also suit-
able for driving battery-portable
gas tubes fashioned as signs or
wands for carrying around at
carnivals or using as decorative
conversation pieces.

www americanradiohistorv com

AUTOMOTIVE NEON

A note of caution

It is illegal in all
states to drive a car
with an illuminated li-
cense plate frame that
flashes while the vehi-
cle is moving. However,
the frame can serve as
an attention-getting
emergency beacon if
the vehicle is stopped.

Also, it is illegal in at
least one state to have
an illuminated license
plate frame on a car
unless the gas tube is
so masked that only
the light reflecting
from the plate is visible
to the driver of any ve-
hicle that is following
behind the car with
the lighted frame.

How the driver works
Refer to the sche-
matic Fig. 1. An indus-
try standard bipolar
555 timer, IC1, is con-
figured as a duty cycle
clock to control the on
and off time of the cir-
cuit's high-frequency
oscillator. With C2
switched into the cir-
cuit by switch Sl1, the
output at pin 3 of IC1
will be a square wave
with a duty cycle or
pulse rate that is fast enough to
sustain continuous illumina-
tion of the gas-filled tube.
Adjusting trimmer potenti-
ometer R1 changes the bright-
ness of the gas tube by altering
the on-to-off ratio or the duty
cycle of the squarewave that ap-
pears at the output of pin 3 of
IC1. The squarewave output of
IC1 appears at the base of NPN
transistor Q1, which functions
as a buffer amplifier. The output
of Q1 then appears at the base of
grounded-emitter NPN tran-
sistor @2, which functions as
the feedback element in a free-
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3. CAPACITORS C9 AND C10 FOR NON-AUTO

APPLICATIONS

FIG. 1—DRIVER CIRCUIT SCHEMATIC. The circuit can be powered either from a
battery pack or vehicle's 12-voit power system.

running oscillator circuit. Tran-
sistor Q1 acts as the switch to
turn transistor Q2 on and off by
clamping the transistor’s base
to ground.

The oscillator oscillates at a
frequency of 25 to 30 kHz, and
the output voltage at the top of
the 1300-turn coil of T1 is ap-
proximately 2500 volts, peak-to-
peak, sufficient to ionize the gas
in the tube. The duty cycle pulse
of IC1, as buffered by transistor
Ql, controls the base of tran-
sistor Q2. The tank circuit that
determines oscillator frequency,
consists of capacitor C6 and the
18-turn primary coil of trans-
former T1.

Changes in the duration of
the “on” cycle change only the
brightness of the gas tube but
do not affect the frequency of
the oscillator. High-voltage ce-
ramic capacitors C8, C9 and
C10 correct for differences in
the length of the gas tube being
driven.

If switch S1 is set to the flash-
ing mode, capacitor C1 is placed
in parallel with capacitor C2,
and the sum of their capacitive
values will shorten the repeti-
tion rate of the squarewaves ap-
pearing at pin 3 of IC1. This will
cause the tube to flash on and

off at a rate slow enough to be
seen as flashing (less than 50
pulses per second). The flashing
time rate can be changed to a
visually comfortable level by ad-
justing trimmer potentiometer
R1.

Building the driver circuit

Whether you plan to operate
the driver only from the battery
pack or directly from an auto-
motive 12- to 14-volt supply, it is
recommended that provision be
made to operate the circuit from
the battery pack for testing.

If the illuminated frame is to
be used on a vehicle (regardless
of power source), attach a heat-
sink to the copper tab on the
TO-220 case of transistor Q2.
Omit capacitors C9 and C10 if
you intend to install the system
in a vehicle.

The driver circuit can be built
on perforated board by point-to-
point wiring method. Cut a
3% X 1%6-inch rectangle of pre-
punched circuit board (0.042-
inch diameter holes in a 0.1-
inch grid. With the exception of
the high-voltage capacitors C8,
C9 and C10and transformer T1,
all components are readily avail-
able items.

If you do not want to wind

your own miniature trans-
former, you can purchase one
from the source given in the
Parts List. The neon or argon
frame and plate cover assembly
referenced in this article is also
available from the same source.
Also the high-voltage capacitors
C8, C9, and C10 are available in
a kit.

Refer to Parts Placement di-
agram Fig. 2. Before starting as-
sembly work, cut out a rec-
tangular relief hole in the
circuit, as shown by the dotted
line, to make wiring slide
switch S1 easier. If you intend to
install the system in a car, at-
tach a heatsink to the tab of
transistor Q2 before inserting
it.

Insert all components in the
approximate positions shown
on Fig. 2. Insert all components
in the approximate positions
shown. Insert all axial-leaded
resistors and diodes marked
with an asterisk vertically to
conserve circuit board space. A
snap-on heatsink suitable for a
TO-220 package is, but a satis-
factory substitute can be made
by cutting and folding a piece of
0.062-inch thick sheet alumi-
num 1 X 1% inches. Drill a small
hole in its center for mounting
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it to the hole in the heat tab of
transistor Q2 with a nut and
bolt.

Carefully fold back one lead of
all axial components shown as
vertically mounted over the
body of the component so that
both leads can be inserted in
holes spaced 0.10-inch apart.
Observe the polarities of the di-
odes and electrolytic capacitors
before inserting them and be
sure that you have identified the
pin functions of transistors Q1
and Q2 before inserting them in
the board.

Insert and bend all leads first
before doing any soldering so
that extra lead lengths can be
used to form the specified con-
nections between components.
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FIG. 2—DRIVER CIRCUIT PARTS PLACEMENT DIAGRAM. The circuit can be built by
point-to-pont wiring on 0.1-inch grid perforated board. Transformer T1 is a non-

standard component.

PARTS LIST

All resistors are Ys-watt, 10%, un-
less otherwise specified

R1—25,000 ohms, trimmer potenti-
ometer, PC board mounting , car-
bon film

R2, R3, R4—1000 ohms

R5—3900 ohms

R6—220 ohms

R7—10 ohms

R8—1 ohm, V2-watt

Capacitors

C1, C7—10 pF, 35 volts, aluminum
electrolytic, radial-leaded

C2—0.47 pF, 50 volts, aluminum
electrolytic, radial-leaded

C3—0.01 uF, 50 volts, ceramic disc

C4—0.1 pF, 50 volts, ceramic disc

C5—0.02 wF, 100 volts, polyester

C6—0.47 pF, 100 volts, poly-
propylene, radial leaded

C8, C9, C10—100 pF, 3000 volts,
ceramic multilayer, radial-leaded
DIP (see text)

Semiconductors

IC1—555 timer, 8-pin DIP

Q1—2N2222, NPN bipolar tran-
sistor, TO-92

Q2—3055T NPN transistor,
TO-220 package, National Semi-
conductor or equiv.

D1, D2—1N914 silicon diode

D3—1N4001 silicon diode

Other components

T1—transformer with 10-, 18-, and
1300-turn windings, (see text)

S1—slide switch, two-deck, three
position (DP3T), PC mount,
Mouser 10SLO08 or equiv.

Miscellaneous: neon or argon gas
tube frame assembly (see text);
circuit board, (see text); circuit
case (optional); 9-volt battery clip;

eight-cell battery pack (optional);
eight alkaline AA cells; No. 24
AWG insulated hookup wire;
TO-220 heatsink, spade con-
nectors, nut and bolt, solder

Note: Completely assembied sys-
tems, kits of parts, and individual
parts for the neon/argon license
plate frame with variable bright-
ness and emergency flashing,
are available from Information
Unlimited: Box 716, Amherst, NH
03031, Telephone 1-603-
673-4730; Fax 603 672 5406. In-
clude $4 for shipping & handling
per order. The following options
are offered:

® Driver circuit transformer, T1
(28K087)—$9.50

® Printed-circuit board PC1—
$4.50

® Kit of parts for system including
all electronic components and PC
board, but no gas tube or plastic
frame (BATNEONK)—$19.50

e Ready-to-use aqua and purple
neon tubes with plastic frames for
flashing power supply (AQUA1)—
$12.50; (PURP1)—$12.50

e Ready-to-install non-flashing
purple license frame neon as-
sembly (LICNPR)—$24.50

e Ready-to-install non-flashing
green license-frame neon as-
sembly (LICNGR)—$24.50

e High-brightness under-car neon
assembly: Pink 4-tube kit
(RG4K)—$124.50; Purple 4-tube
kit (RG4L)—$124.50; Music driv-
er for above kits (RG4M)—
$39.50; Single tube kit (specify
pink or purple) (RG1K)—$34.50

After soldering all components
and trimming their leads, in-
sert and solder the wires for the
battery pack and vehicle’s power
system. Solder all the wires
from transformer T1 to their
specified terminal points. Con-
nect and solder the hot and
ground wires to the neon-tube
frame assembly.

System assembly

Refer to assembly diagram
Fig. 3, The neon or argon gas-
filled tube has been bent to form
a rectangle with an inside mea-
surement of 11 X 5Y%-inches so
it can frame the license plates of
all American and Canadian
cars. The tube is embedded in
RTV silicone within the lip
around a transparent plastic
cover that will protect the li-
cense plate.

Wires extend from both ends
of the gas-filled tube for connec-
tion to the high-voltage output
and ground wires of the driver
circuit. Those wires can be sol-
dered together or connected by
soldering automotive spade-
style connectors to their ends
for more convenient connection
and disconnection should it be-
come necessary.

The battery pack needed for
test purposes can also be the
permanent power source, if de-
sired. It consists of eight AA al-
kaline cells. If you intend to
connect the system to a vehicles
electrical system, do it with ap-
proved automotive-style sol-
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FIG. 3—NEON OR ARGON GAS TUBE LICENSE PLATE frame system showing driver
circuit connections to the gas tube/ cover assembly.

derless connectors, and do as
neat a job as possible.

After completing the driver
circuit, it is recommended that
the circuit be placed in a protec-
tive case to protect it from dust
and moisture. A standard plas-
tic project case is suitable. Drill
or form holes in the case to per-
mit the lever of slide switch S1
to be moved and permit the pas-
sage of external wires to the
power source and the gas tube/
cover assembly.

Testing the system

Move the lever on the slide
switch S1 to its full left orr
position. Place eight AA cells in
the battery pack and snap the
battery clip in position on the
pack. Move the lever of S1 to the
middle position and watch for
ignition of the gas in the tube.
Then move the switch to the
right position and observe that
the tube is flashing. If this does
not happen, disconnect the bat-
tery power and examine the cir-
cuit for any error in parts
placement or soldering and cor-
rect it.

The brightness of the glowing
tube can be set by adjusting the
wiper on trimmer potentiome-
ter R1. This applies in both the
continuous and flashing
modes.

If the gas tube is to be run
exclusively from the battery
pack, you can expect about 10
hours of illumination from
eight fresh alkaline AA cells be-
fore they must be replaced with
a new set. 0

STRIP CHART RECORDER

continued from page 45

the recorder is to place a ther-
mometer beside the tempera-
ture probe and mark pen
positions and thermometer
readings at various tempera-
tures. Glue the marked-up cal-
ibration strip to a ruler or strip
of plastic. You can then scale
your charts by aligning the ref-
erence point on your ruler with
the reference point on your
chart.

Test the circuit by turning op-

amp gain (R10) all the way up
and setting S1 to Calibrate. The
pen should move to the refer-
ence position and stop. If the
carriage moves all the way to
one side or the other, try revers-
ing the wires going to the motor
If the carriage oscillates
(hunts), gain is too high. so
turn R10 down. When you get
the drive working properly,
switch to the thermistor, mak-
ing certain that ambient tem-
perature puts it within range of
your chart recorder. Now verify
the thermistor’s resistance at
different temperatures.
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In addition to temperature,
the author has recorded wind
direction using a modified 10K
potentiometer as a sensor. One
planned experiment involves
putting a probe in the ground
and charting the relationship
between soil temperature and
tomato taste. If you come up
with a novel project using an ob-
solete printer for a new purpose,
let us know about it. A possible
application idea is placing a sig-
nature on a check. There are
other possibilities using other-
wise obsolete computer compo-
nents. Q
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and put it to work
testing TV sets and
experiment with
the generation of
video patterns.

THE MULTIFUNCTION VIDEO SIGNAL
generator project described in
this article produces three inde-
pendent video test patterns: a
black and white checker pat-
tern, a color-bar pattern, and a
programmable custom picture.
When any one of those patterns
is combined with a sync signal
and sent to a television signal
modulator IC, a video signal is
formed.

How does it work?

Figure 1 is a block diagram for
the video pattern generator. A
clock pulse generator initiates
the base time clock pulses.
Those clock pulses drive a coun-
ter, which sends the address
signals to an erasable program-
mable read-only memory
{EPROM). The EPROM contains
all of the previously stored sync

Build this EPROM-based
video pattern generator

and pattern signals. The out-
puts of the EPROM, as selected
by a pattern-selection switch,
are synchronized by alatch, and
sent to the NTSC (television)
modulator. The modulator com-
bines the sync and pattern sig-
nals to form a video output
signal.

Figure 2 is the schematic for
the video signal generator. The
main clock pulse signal for the
generator is based on XTALI,
which has a frequency of
3.579545 MHz or a period of
0.279 microseconds. (Color
television sets contain a 3.58
MHz color-burst oscillator.) A
horizontal sweep period based
on 227 clock pulses was se-
lected. The period is calculated
as 227 x 0.279 microseconds,
which equals 63.33 microse-
conds, the length of time for a
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Build This

Video
Pattern

Generator

YONGPING XIA

horizontal line scan in a re-
ceiver conforming to the NTSC
(National Television System
Committee) standard. The ver-
tical deflection contains 262
horizontal sweep lines, so that
one field consists of 227 X 262,
or 59,474 clock pulses.

Four 74HC161 binary pro-
grammable counters (IC1 to
IC4) form a 59,474 clock pulse
counter. The two modes of the
counter are controlled by its
LoaD signal. If Loap pin 9 has a
logic 1 (high) state, the 74HC161
is in its normal counting mode.
However, if Loap pin has a logic
0 (low) state, the 74HC161 en-
ters its load mode. The clock
pulses will load the program
data at input pins A through D
(pins 3 to 6) of the four 74HC161
binary counters.

When all four binary counters
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EPROM
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COUNTER SELECTOR

CLOCK PULSE
GENERATOR

NTSC
MODULATOR

VIDEO
OUTPUT

FIG. 1—FUNCTIONAL BLOCK DIAGRAM
for the Video Pattern Generator.

count to logic 1 (FFFFH), IC4's
ripple-carry output (RCO) pin
15 becomes a logic 1. This signal
is sent to the four counters’ load
input pins after inversion by
74HCOO IC6-a. Then the coun-
ters load the data at their a tod
inputs when the next clock
pulse occurs. In this case, 0001
0111 1010 1110 equals 17AEH
will be loaded into the counters.
The binary counter, which
counts from 17AEH to FFFFH,
requires E851H or 59,473 clock
pulses. This is the required
counter sum after adding one
more clock pulse for loading
data.

The counters’ outputs are
sent to a 27C512-15 64K-x-8
CMOS EPROM (IC5) as address
signals. For each address, IC5
provides an 8-bit output. These
outputs are listed in Table 1.

Pins DO to D2 of IC5 send the
custom pattern signals red
(R2), green (G2) and blue (B2).
Pin D3 provides the black and
white checker pattern. Pins D4
to D6 send the color bar red
(R1), green (G1), blue (B1) sig-
nals. The sync signal that com-
bines both the horizontal and
vertical sync signals is obtained
at pin D7.

The EPROM'’s outputs are
latched by the 74HC273 (IC6)
octal D flip-flops for synchroniz-

TABLE 1—EPROM Outputs

D7 D6 D5 D4 D3 D2 D1 DO
Sync R1 G1 B1 B/W R2 G2 B2

ing purposes. Three-pole, three-
terminal switch S1 selects each
of the three video patterns. As
shown in Fig. 2 the S1 top posi-
tion (1) selects the 14-x-18 B/W
checker pattern. When this pat-
tern is selected, the B/W signal
is sent to the MC1377 television
RGB-to-NTSC encoder (IC7)
with equal red, green and blue
values. As a result, the picture
will be black if B/W is logic O and
it will be white if B/W is logic 1.

The second pattern selected
by the mid-position (2) of
switch S1 is the color bar pat-
tern. The order of the colors in
the color bar pattern is white,
yellow, cyan, green, magenta,
red, blue and black, from left to
right. The third video pattern
selected by bottom position (3)
of S1 is a custom picture which
is composed of 237 lines, and
each line contains 287 pixels.
Thus, the total number of pixels
in the custom pattern is
43.605. Each of those pixels
can be programmed as one of
the eight different colors in the
color bar pattern.

The RGB to NTSC encoder
MC1377 (IC7) performs all of
the functions of a color TV en-
coder. These functions are:
color subcarrier oscillator; RGB
to R—Y and B-Y converters;
voltage-controlled 90° phase
shifter; and chroma modu-
lators. The inputs required for
the proper operation of the
MC1377 are 1-volt peak-to-peak
red, green and blue (R, G and B)
signals, and a TTL-level sync
signal. The MC1377 provides a
2.5-volt, peak-to-peak, com-
posite-video output to jack JI.

Because IC-6 is a high-speed
CMOS device, its output signal
level will be very stable. This
means that if the output is logic
0, the level will be close to zero
volts. If output is logic 1, the
voltage should be +5 volts. The
selected pattern signals are di-
vided by resistors Rl to R6 to
meet the MC1377s input level
requirements. Those resistors
are specified as 1% to eliminate
any error caused by different R
G B levels that would cause color
distortion. You can hand-select
these from a group of 5% re-
sistors by measuring and sort-
ing them with a DMM.

PARTS LIST

All resistors are Y- watt, 5%, unless
other specified

R1, R2, R3—3900 ohms, 1% (See text)

R4, R5, R6—1000 ohms, 1% (See text)

R7—470,000 ohms

R8—75 ohms

R9—43,000 ohms

R10—2200 ohms

R11, R12—1000 ohms

R13—10,000 ohms

Capacitors

C1, C3—10-uF, 16-volts, aluminum
electrolytic

C4—12-pF, ceramic disc

C5—20-pF, ceramic disc

C6, C7—220-pF, ceramic disc

C8, C9—0.01-pF, ceramic disc

C10, C11, C12, C13, C20—0.1-pF, ce-
ramic disc

C14, C15, C17—1000-pF, ceramic disc

C16, C18—470-uF, 16-volts, aluminum
electrolytic, axial leaded

C19—100-pF, 16-volts, aluminum elec-
trolytic

C21—470-pF, 35-voits, aluminum elec-
trolytic

Semiconductors

D1, D2, D3, D4—1N4001, silicon diode

IC1, IC2, IC3, IC4—74HC161N, 4-bit
binary programmable counter
(Motorola or equiv.)

IC5—27C512-15, 64K x 8 EPROM,
AMD or equiv.

IC6—MC74HC273 octal D flip flops with
clear (Motorola or equiv.)

IC7—MC1377P, RGB to PAL/NTSC en-
coder (Motorola or equiv.)

IC8—74HCOOE, quad 2-input NAND
gate (Motorola or equiv.)

IC9—MC7812T, +12-volt reguliator IC
(Motorola or equiv.)

IC10—MC7805T, +5-volt reguiator IC
(Motorola or equiv.)

Q1—2N3904, NPN transistor

Other components

J1—Coaxial jack, F series, panel mount.

T1—Transtormer, 120 to 15 VAC, 300
mA

XTAL1—3.579545 Mhz crystal

Miscellaneous: Circuit board (see
text); project case (see text), DIP
sockets: four 16-pin, one 14-pin stan-
dard width, two 20-pin narrow width,
and one 28-pin wide of EPROM; knob
for rotary switch; length of RG-58
coaxial cable (see text); line cord with
plug, insulated hookup wire, four
standoffs, Ye-inch; screws, nuts and
washers; solder

The output of IC7 (the
MC1377) is buffered by Q1, a
2N3904 NPN transistor, to im-
prove its drive capability. To
keep the circuit simple, the
main clock pulses are generated
by the MC1377. Because pin 17
of the MC1377 can provide only
0.1 volts peak-to-peak subcar-
rier output, the signal is ampli-

Continued on page 72
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Obtain outstanding performance from a home-brew radiator
built from readily-available parts and materials.

SCANNER ENTHUSIASTS. AMATEUR
radio operators. and UHF ex-
perimenters are interested in
simple antennas that are more
effective than ground-planes
and whips. You can build a
high-performance UHF corner-
reflector antenna that is com-
pact and easy to tune using
readily available materials.

A corner-reflector antenna
provides good performance ra-
diation for directional UHF
work since it has 8 to 10 dB
gain, is fairly easy to build, and

has reasonable bandwidth of
5% to 20%. Also, the corner-re-
flector antenna exhibits a good
radiation pattern and front-to-
back signal ratio.

The corner-reflector antenna
consists of a balanced half-
wave dipole placed in front of a
conducting surface that is
folded with an angle of 90 de-
grees or less. As the angle gets
smaller, the gain tends to in-
crease but the antenna struc-
ture tends to get larger and the
dipole feed impedance becomes

lower. The dipole may be con-
structed with thick dipole ele-
ments to increase bandwidth.
The spacing of the dipole from
the reflector can be adjusted to
optimize the feed impedance.
The gain of a corner-reflector
antenna with a reflector surface
of one to two wavelengths is typ-
ically 8 to 10 dB over an iso-
tropic radiator. Antenna gain
can be made 14 to 15 dB or more
with a large reflector (greater
than 5 wavelengths) and a nar-
row (45 degree or less) angle.
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However this is mechanically
impractical at frequencies be-
low 1000 MHz.

Dipole operation

A dipole is a balanced anten-
na and should not be fed di-
rectly with coaxial cable. Doing
so would cause the outer con-
ductor of the coaxial line to act
as part of the antenna, and a
large amount of signal would be
radiated or received by the outer
conductor. For casual reception
this may not matter much, but
the directional radiation pat-
tern of the antenna is destroyed
and reception/transmission re-
sults are no longer predictable.

In order to derive a balanced
feed for the dipole some sort of a
transformer is necessary. For
the corner reflector described
here a slot-fed balun is used (see
Fig. 1). This is accomplished by
splitting the outer conductor
(made from a brass tube)
lengthwise for a quarter wave-
length and connecting the in-
ner conductor (a much smaller
diameter tube or rod) to the end

UNBALANCED COAXIAL
& INPUT LINE

# e

g

FIG. 1—METHOD FOR FEEDING a bal-
anced dipole by a slot- fed balun.
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FIG. 2—PLOT OF RADIATION RESIS-
TANCE in ohms vs. spacing of adipole in
wavelength from virtual apex of a 90°
corner-reflector antenna.

FIG. 3—THE BASIC PARTS of a corner-reflector antenna.

of one segment, and to one di-
pole element. The other seg-
ment is connected to the
opposite half of the dipole. This
type of balun gives a 4:1 imped-
ance transformation and can
feed a simple dipole. A satisfac-
tory impedance match was
achieved (1.5:1 or better VSWR)
by adjusting slot length and
trimming dipole length, and ad-
justing dipole-to-reflector spac-
ing. Dipole-to-reflector spacing
affects the dipole's impedance
(see Fig. 2).

Construction

Fig. 3 shows some details of a
corner-reflector antenna that
you can build. Virtually all ma-
terials for the antenna are avail-
able at hobby shops and
building supply centers. Total
cost should be $20 or less. The
corner-reflector antenna de-
scribed here was designed for
operation at 900-MHz. For other
frequencies, the dimensions
can be scaled from the informa-
tion given in Table 1 and inser-
ted into Fig. 4. However, at lower
frequencies, the antenna is
larger so some compromises
have to be made to keep within
practical mechanical size,
weight and structural stability.
A good idea from a performance
standpoint is to keep the reflec-
tor as large as you can, up to a
few wavelengths. This becomes

wwWw americanradiohistorvy com

impractical at 400 MHz, more
so than at 1300 MHz, because of
the antenna’s overall size. As
antennasize increases the extra
gain may not be worth the me-
chanical difficulties and cost.
Also, wind loading must be
taken into account as this cor-
ner-reflector antenna presents a
large wind surface area from all
compass directions.

The antenna shown in Fig. 3
is fairly easy to construct with
hand tools. Before you begin
construction, review all the il-
lustrations from Fig. 1 to Fig. 8,
including Tables 1 and 2 to ob-
tain a visual mechanical under-
standing of what is to follow.

Begin by cutting a 6.5-inch
piece of %-inch O.D. (outside
diameter) brass tubing with a
0.015-inch wall thickness
(available at well-stocked hobby
shops). See Fig. 5. This length is
the sum of half of a wavelength
at the desired operating fre-
quency, plus another 1 to 2
inches to allow for the con-
nector and mounting flange as
shown. Make sure the ends are
squarely cut. A tubing or pipe
cutter will provide a better cut
than a hack saw. Cut a piece of
“4- inch tubing to alength about
Y& inch shorter than the length
of the %-inch tubing. These
tubes will form the dipoles feed
assembly and balun.

Continued on page 75
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1 COMPUTER CONNECTIONS

Disk-space management

' UDGING BY MY E-MAIL, DISK PARTITION MANAGE-

MENT IS A VERY POPULAR—BUT MUCH MISUNDER-

STOOD—TOPIC. TO HELP DISSIPATE THE MIST, 'LL DISCUSS

HOW PARTITIONING AFFECTS OVERALL SYSTEM RESOURCE

availability. Then Il talk about
some products that help manage
those resources in a more cfficient
manner than operating-system-
only tools: Partition Magic, System
Commander, Remove-It, and the
0S/2 Boot Manager.

Should you care about disk par-
titioning? Not if you have a high-
capacity hard disk with no danger of
running out of space, and you run a
single operating system. But if you

many as four partitions. There are
two types of partitions: primary and
extended. In general, you can think
of primary partitions as bootable,
and extended partitions as for data.
You can subdivide the extended par-
tition into logical drives, but you
cannot subdivide a primary parti-
tion. Both types of partitions can be
cither hidden or visible. Hidden
means that the partition will be
ignored by the operating system

TETING 1—DRIVE ASSIGNMENT ALEORITHM

For each drive

if exists (visible primary partition) then

Assign drive letter
For each drive
For each logical drive
Assign drive letter
For each drive

For each unassigned visible primary partition

Assign drive letter

want to run more than one operat-
ing system on a single machine,
maximize space-utilization efficien-
cy, provide better organization of
data, or add additional hard drives,
then you’ll want to understand this
discussion.

How partitioning works

Any given physical drive can be
divided into several sections called
partitions. A given drive may have as

when booting, and inaccessible
thereafter. The main differences
between primary and extended par-
titions are summarized in Table .
All partition information (where
it starts, where it ends, whether it’s
visible, its type, and so on) is stored
in a data structure near the physical
beginning of the disk. That data
structure is called the Partition
Table. You can view it using various

utilities, including DOS’s FDISK,

BY JEFF HOLTZMAN

the Disk Editor in the Norton
Utilities, and several of the utilities
discussed below.

In the past, only one primary
partition could be marked visible.
But recent versions of DOS (and
Windows 95) can have multiple vis-
ible primaries (MVP’%). However,
some operating systems {(such as
0S/2) are confused by MVP’; con-
sequently, data corruption can
occur.

All versions of DOS, Windows,
and OS/2 come with a utility called
FDISK, which allows you to create,
destroy, and (in a very limited way)
modify partitions. Using only utili-
ties supplied with the operating sys-
tem when repartitioning a disk usu-
ally means backing everything up,
repartitioning, possibly installing an
operating system and restoration
software, and restoring data to the
new partitions.

A company called PowerQuest
recognized that limitation and has
developed an extremely useful par-
tition-manipulation utility called
Partition Magic, which allows you
to create, destroy, move, resize,
hide/unhide, and set active parti-
tions. (Setting a partition active
means designating it as the boot
drive.)

Partitioning issues

When deciding how to divide up
a hard disk, there are three primary
issues: 1) Cluster size and disk effi-
ciency; 2) The number of operating
systems and their boot require-
ments; and 3) Drive letter
sequences.

www americanradiohistorv com
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Cluster size. I discussed this issue
in some detail in the January 96 issue,
so I won’t repeat it here. The bottom
line is that when it comes to cluster
size, big is bad. You can easily waste
150 megabytes or more on today’s
common 1-gigabyte drives. It is to
your advantage to partition large dri-
ves in as small chunks as possible.

OS requirements. The questions
to ask here are: How many operating
systems do you want to run? How
much space does each need? How
much isolation do you want between
them? Do they need to have access to
each other’s data? The cleanest, safest
approach to running multiple operat-
ing systems on a single hard disk is to
create four primary partitions, and
mark only one visible at any given
time. But then you can’t share data
among them. In addition, some oper-
ating systems “predatory:” On instal-
lation, a predatory operating system
alters the partition table and the bhoot-
strap loader on all drives so that only
that operating system will be visible.
Windows 95 is notorious in this
respect. However, that’s easy to fix
using FDISK or Partition Magic.

Drive letters. When experiment-
ing with different partitioning
schemes, you quickly learn that parti-
tions have a tendency to appear at dif-
ferent drive letters. That can be mere-
ly inconvenient or a major pain,
depending on the types of applications
you run. You can minimize this effect
by understanding how drive letters are
allocated. There are also utilities to
help migrate applications from one
drive to another, in the process updat-
ing all relevant system files.

The  drive-letter  assignment
process works like this. Scan through
all physical drives; for each that has a
visible primary partition, assign a
drive letter. Scan through all physical
drives again; for each that has an
extended partition, assign drive letters
for all visible logical drives in that
extended partition. Scan the physical
drives again; for all unassigned visible
primary partitions, assign drive letters.
The process is represented in
pseudocode in Listing 1.

In sum, think of the ordering
process as active primaries, extendeds,
and inactive primaries.

Examples

To understand how that works, let’s
try a few examples. Assume that our
system has two hard disks with the lay-
outs shown in Fig. 1-a. Each drive has
a primary active partition and an
extended partition containing a single
logical drive, neither of which is hid-
den. In this case, drive lettering is
straightforward.

Figure 1-b adds an additional pri-

mary partition to both drives; both
partitions are visible. Note the new
primaries are added to the end of the
letter sequence.
- Now suppose we hide Drive 1,
Partition 1, and make Drive 1
Partition 2 active; Fig. 1-c shows the
results.

Under DOS, we could leave D1P1
visible, and simply make D1P2 active;

Fig. 1-d shows how that would work.
Note that our former C drive (D1P1)
has now become the G drive.
Suppose now that instead of one
logical drive in the extended partition,
we have several. Figure 1-e shows how
that might work. Figure 1-f shows one
way of creating a clean multi-operat-
ing system scenario using two hard
drives. Drive one might be a relatively
small (500-megabyte) drive divided
into several primary partitions. Each
partition holds a different operating
system, only one of which is visible at
any given time. The second drive, per-
haps a 2-gigabyte monster, might con-
tain a single extended partition subdi-
vided into eight 256 K logical drives.
A single-drive variant of that theme
appears in Fig. 1-h, which consists of a
single physical drive with three prima-

() c: ()

VARIOUS DISK PARTITIONING SCHEMES: Two drives, two primary partitions, and two
extended partitions (a); additional primary partitions append drive letters (b); a hidden par-
tition changes drive lettering (c); unhiding the partition but making a different one active pro-
duces a different sequence (d); multiple logical drives in the extended partition (e); one
drive for booting operating systems, the other for applications and data (f): a single-drive

variant of the preceding (g).
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1y, bootable partitions (which would
share the “C” designation), and a
group of extended partitions that
would remain at the same drive letters.

Disk management tactics

If you can accurately forecast your
partitioning needs, great. But if you
find this a slippery territory requiring
occasional updates, you’ll appreciate
several tools for handling boot, parti-
tion, and application-configuration
management.

Boot management

A boot manager helps you switch
among several operating systems at
boot time. If you need only a few
operating systems, and don’t mind
some inconvenience, you can always
use FDISK to set a partition active
(bootable).

A step up in convenience is the
Boot Manager that comes with OS/2.
It allows menu-based selection, at
boot, of several operating systems.

A product called System
Commander, by V Communications,
is probably the most versatile utility in
this category. It allows you to select
among more than 100 operating sys-
tems, broken down as follows: 56 in
primary partitions on fourteen drives,
16 in logical (extended) partitions, and
32 in the primary DOS partition.

System Commander manages the
latter by storing copies of crucial boot
files (e.g., AUTOEXEC.BAT, CON-
FIG.SYS, and COMMAND.COM)
in separate subdirectories, and then
copying them to the root when you
select the corresponding operating
system at boot time.

One key point not noted in System
Commander’s advertising is that you
cannot arbitrarily boot any operating
system from any of those 104 slots.
Flexibility may be limited by the oper-
ating system itself. For example, DOS
and Windows 95 must be booted from
a primary partition on the first physi-
cal drive. Other operating systems,
such as Windows NT and OS/2 are
more flexible, and may be booted
from extended partitions and other
drives. System Command also sup-
ports non-DOS operating systems
including NetWare, Linux, SCO
UNIX, Solaris, and many more.

TABLE 1—FRIMARY AND EXTENDED PARTITIONS

Prirmary Extonded
Bootable fes Some OSes, not DOS
Subdividabie Mo Yes
Minimum no. 0 {1 far bootable) 0
Maximum no. 4 1
Hideahia Yas Yes

I found that System Commander
worked fairly well. At one point it got
confused and mangled a copy of
MSDOS.SYS, a text file that supplies
boot parameters to Windows 95.
Windows 95 would not boot, and gave
a spurious error message about not
being able to locate HIMEM.SYS. It
took only a few minutes to figure out
what was going on, but that type of
thing could drive a novice bonkers.

Partition management

Partition Magic is a fantastic pro-
gram. It’s powerful, easy to use, and
the price is right. The program gives
you fine-tooth control over disk parti-
tioning. You can easily add, delete,
move, and modify primary and
extended disk partitions on one or sev-
eral drives from a nicely done OS/2-
like interface. You can also convert
partitions from DOS/FAT to OS/2’s
HPFS format. As long as you maintain
a pool of free space, it’s easy to move
and resize partitions at will. You
should absolutely back up before per-
forming any operations with Partition
Magic. Operating your computer
from a UPS is also highly advisable. If
something happened while Partition
Magic was doing its thing, you could
end up with garbage. My only criti-
cism of the program is that if you have
several partitions packed tightly
together, and want to insert one
between them, you have to move
those to the right of the insertion
point manually. An insert function
would be welcome. Also, conversions
among other formats (particularly
NTES) could be useful.

Application configuration
management

If you repartition a large drive into
smaller drives to increase cluster effi-
ciency, applications may end up on
different drive letters. For small com-
mand-line utilities and DOS (charac-
ter-mode) applications, that’s not usu-
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ally much of a problem. But moving
Windows applications can be tricky.
The best way I've found of doing so is
using the Move Application function
in a program called Remove-It. The
primary purpose of that program is to
help you safely delete DLLs, INI files,
Registry settings, and other system
components that are no longer neces-
sary. The program is slow, and its user
interface is frustrating. But it can help
you save both time and disk space.

RESOURCES

Partition Magic 2.0 ($49.95)
PowerQuest Corporation
1083 Morth State Street
Cpem, LT 844057

(8IMY) 379-2566

(80112 26-8977

htpedfwarw. powergquest.com.

System Commander 2.26 ($99.95)
VY Communications Inc.

4320 Stevens Creek B, Suice 120
San Jose, CA 95129

(408) 296-4224

Remove-It 3.0

Vertisoft Systems, Inc.

Four Embarcadere Center, #3470
San Franciseo, CA 94111

(80%) 295-5875

hitpedfwrwweversoftsvs.com.

05/2 Warp 3.0
IBM Corp.
(ROAY) 426-3333

The documentation for each of
these programs is confusingly written,
but loaded with useful tidbits, so if
you're interested in this topic, well
worth reading. Chapter 18 of the
Users Guide to OS/2 Warp has the
clearest discussion of booting and par-
titions. The System Commander
manual does not give a good overview,
but does provide detailed scenarios for
installing various operating systems.
Partition Magic’s manual has a pretty
good overview, but falls short on oper-
ation and particularly the error mes-
sages it presents. The Remove-It
manual is a joke. (€]
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July 1996, Elecronics Now

LASER EXPERIMENTS

BY CARL J. BERGQRUIST

Experiments with your lasen

Detect earthquakes and other vibrations, build an optical seismometer, and
experiment with a laser listening device.

N

OW YOU CAN PUT YOUR LASER TO USE AND TRY

A COUPLE OF EXPERIMENTS. THE FIRST ONE

WILL MEASURE GROUND MOVEMENT. THE BEST KNOWN

DEVICE FOR DOING THIS IS CALLED A SEISMOMETER.

You can build a laser-based seis-
mometer that is simple, yet remark-
ably sensitive and accurate.

Seismometers are best known for
their use in measuring the intensity
of earthquakes. However, they can
also detect other vibrations, such as

FIG. 1—SIMPLE VIBRATION SENSOR
has only three parts — a small square of
mylar, a spring, and a block of wood.

those from highway traffic, trains,
explosions, lightning bolts, or any
other source that causes earth
movement. Even if such movements
occur some distance away, you will
still be able to detect them. The

heart of the seismometer device is
the sensor unit. It incorporates a
variation of the speaker modulator
described in the last column
(Electronics Now, June 1996, page 51).

Figure 1 shows all three parts of
the sensor unit. It is simply a 1%,-
inch square of rigid, aluminized
mylar attached to one end of a 2-
inch length of medium tension
spring. Epoxy, silicon, or hot-melt
glue will do the job. Fasten the
other end of the spring to a 2-inch
square block of 1X2 pine. This
assembly, when mounted to a very
stable foundation, will vibrate in
response to any shock waves travel-
ing through the earth.

For an indoor location, use an
upright stud or pillar that is sunk
into your home’s foundation. Such a
spot in your garage or basement
will work well. Outdoors, a 6- to 8-
foot fence post, or an antenna
ground rod that has been driven 4
to 6 feet into the earth, will provide
the needed stability and coupling to
the earth.

Once you have determined the
location, mount the sensor assem-
bly firmly. If you select an outdoor
spot, place a small box around the
sensor to protect it from air cur-
rents and wind. Leave a 1- or 2-inch
opening in the box for the laser

WARNING! !'!

This article deals with and involves
subject matter and the use of materials and
substances that may be hazardous to
health and life. Do not attempt to implement
or use the information contained herein
unless you are experienced and skilled
with respect to such subject matter, mate-
rials and substances. Neither the publish-
er nor the author make any representa-
tions as for the completeness or the accu-
racy of the information contained herein
and disclaim any liability for damages or
injuries, whether caused by or arising
from the lack of completeness, inaccura-
cies of the information, misinterpretations
ol the directions, misapplication of the
information or otherwise.

beam. With the sensor in place, aim
the laser at the mylar square. Adjust
the laser beam angle so the reflect-
ed beam shines into the detector
described in the previous column.
Adjust the volume and gain of the
receiver until you are able to obtain
a uniform sound signal.

Your unit is now in its monitor
mode, and the signal will remain
unchanged until it detects vibra-
tions. Strike the foundation gently
and notice the change in the audio
output. Drop a heavy object near
your detector and again note the
change in the audio output.
Experiment with a variety of differ-
ent objects and actions that causes
the sensor to react. You will soon
see a pattern develop that will let
you estimate shock intensity by
hearing the change in the sound.

If you have a frequency meter,
you’ll be able to draw some inter-
esting graphs based on a plot of the

wwWw americanradiohistorv com
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WINDOW
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\ N
LIGHT RED CLOCK
BAFFLE FILTER OR
1) LUBRICATE PLATE GUIDE, /A | 15PH
NUTS, AND ROD WELL CONVEX ) MOTOR
FOR SMOOTH OPERATION. LENS 1 1 f LIGHT SHIELD
|
2) PAINT INSIDE OF BOX 4 f A
AND TUBE FLAT BLACK. R'EFLECTE'D
LASER BEAM
FROM SENSOR

FIG. 2—FOLLOW THIS PLAN TO BUILD YOUR OWN photographic recorder. It makes a
permanent record of vibrations and other earth movements over a 24-hour period.

actual frequency readings. If you con-
nect a peak meter, an LED bargraph,
an analog meter, or even a lamp and
relay, you will be able to obtain all
kinds of different data. If you want an
alarm, use a relay to trigger a lamp or
some other alarm device based on the
sensor’s output frequency.

Building a seismograph

While all of these demonstrations
are interesting and informative they
do not produce any record of the
result. So for a more ambitious effort,
you can build the simple seismograph
based on the photographic recorder
shown in Fig. 2. This device will
receive the modulated laser beam, col-
limate it to a pinpoint of light, and
record it on ordinary photographic
print paper (the kind used to make
black and white copy prints or
enlargements).

In the prototype a threaded rod is
coupled to a clock motor, which
rotates the rod. Nuts that match the
thread of the rod are cemented to a
plate that holds a strip of photograph-
ic paper. This plate assembly is then
threaded onto the rod, through the
nuts. As the motor rotates, the plate

moves from right to left. A metal
guide is positioned at the bottom to
keep the plate from spinning around
the rod; a Teflon strip attached to the
metal guide reduces friction. As the
plate moves, it passes through the
laser beam. This exposes the paper to
whatever pattern is present.

With normal activity, the beam will
create a rather straight line with a lit-
tle background noise. But when the
sensor detects significant movement,
the line will break, and peaks will be
displayed on both sides of the center
line. This movement will be in direct

proportion to the intensity of the
vibration.

The project is not as simple as it
sounds. Your detector will have to
housed in a light-tight box as shown.
Note the baffle that runs the length of
the box, to further reduce stray light.
The way it is set up, only laser light
enters the lens and is sharply focused
on the photo paper. The window in
the light baffle must be kept as small
as possible—mine measures only 3
inches by 1/, inch. Notice the medium-
red filter on the inside end of the col-
limator (lens tube). It helps keep
ambient white light out of the box.

The rate at which the plate carry-
ing the photographic paper moves is
determined by the number of threads
per inch that the rod has. The greater
the number of threads per inch the
slower the plate will move. If you use
a rod with 20 threads per inch, the
plate will move about 1-1/4 inches in a
24-hour period.

The unit is shown set up to record
vertical (up-down) movements. To
detect horizontal (side-to-side) move-
ments, simply set the recorder on its
end. Either way you’ll have an accu-
rate and permanent copy of the move-
ments you monitor.

When your unit is complete, load it
with a piece of photographic paper (in
total darkness or under a red photo-
graphic safe light). Then seal the box
and you are almost ready to go. Line
up the laser and the recorder and turn
on the motor. Come back the follow-
ing day and retrieve and develop your
photographic paper. It’s simpler than
it sounds and you should have a lot of
fun with this simple device.

LED DISPLAY
o o 0o e 90 0 00
® ®
cla
o— |
RESISTOR
220Q ev,
RESISTOR,|8 ¢
2200 Y Y Y Y 1 X
555685685866
PHOTO W
TRANSISTOR / PHOTO TRANSISTORS
LASER
BEAM

FIG. 3—PHOTOTRANSISTOR SENSING STRIP is easy to make and can be coupled to

an LED display panel. Complete details are in
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RECEIVER

FIG. 4—BOUNCE A LASER BEAM OFF A GLASS WINDOW and pick up the reflections
with your receiver. You can convert the vibrations in the glass to hear what is being said on

the other side on that window.

Detecting small or slow
movements

You can also put lasers to work to
detect an object’s small or slow move-
ments that might otherwise escape the
naked eye—the growth of a plant, for
example, or the settling of a new
building’s foundation. This kind of
study requires long-term monitoring.

One method to try is to attach a

Let’s use a clock’s hour hand as a
specific example—it will provide
results quickly. As the hand moves
around the dial, mark the reflections
on a piece of graph paper. Then draw
a curve using the points you have plot-
ted. Remember, this is only an exam-
ple to let you see results quickly. If you
come up with an interesting test pro-
cedure, let us know.

PHOTO
TRANS
PHOTO
TRANS
INCOMING
MODULATED L
“LASER =
BEAM
AUDIO CABLE AND PLUG

TO INPUT OF RECEIVER

FIG. 5—A SIMPLE PARABOLIC DETECTOR noticeably increases the sensitivity of the

detector.

small piece of reflective mylar to the
object being observed, and to reflect a
laser beam off the mylar at a slight
angle. The position of the return
beam can be marked on a scale. As the
object moves, the angle of the reflect-
ed beam will change and the spot will
appear at a new location on the scale.
Note these changes at regular inter-

64 vals and you can chart the movement.

To perform this kind of measure-
ment you will need a collimator, a
convex lens, to concentrate the laser
beam into a small spot to make the
markings more accurate. If an elec-
tronic display is needed, take a look at
Fig. 3. On a strip of plastic or some
other mounting material, set up a row
of phototransistors edge to edge,
keeping them as close together as pos-

wwWw americanradiohistorv com

sible. The miniature plastic types will
let you squeeze in about 10 to the
inch. Connect a 220-chm resistor to
each phototransistor’s collector. Then
tie the anode of a standard LED to
each phototransistor’s emitter. Make
sure that the LED cathodes are all
connected to the negative side of a 6-
volt DC power source. The free end
of each resistor connects to the posi-
tive side of the supply. Whenever the
laser beam hits one of the phototran-
sistors, the corresponding LED lights.

Reflected sound modulation

The last experiment in this section
uses the high-gain amplifier described
in the laser column in the June 1996
issue of Electronics Now, as a receiver. It
demonstrates how sounds can create
vibrations in solid materials. The
degree of movement depends upon
the volume of the sound present and is
usually unnoticeable to the human
eye. Yet it is there, and the receiver is
sensitive enough to detect it. To illus-
trate this principle, aim your laser at a
surface on a nearby building and align
your receiver so it can pick up the
reflected beam as shown in the dia-
gram of Fig. 4.

Glass or metal surfaces are best, as
both tend to vibrate better than more
solid materials. When you bounce the
beam of a pane of glass, only part of
the light comes back, while the rest
passes on through to strike whatever
surface it finds. For more detailed
information about the process see the
article Laser Listener by Richard
Pearson, in the October 1987 issue of
Radio-Electronics magazine.

Adjust the receiver’s gain and vol-
ume and you should be able to hear
sounds within or around the building.
Scan the beam around the structure to
find the points of best reception. This
type of system has been employed for
clandestine eavesdropping, and such
use is illegal.

It is interesting to note the sensitiv-
ity of the equipment and the variety of
sounds received. For the best possible
reception, try using a metallic para-
bolic dish to increase the concentra-
tion the incoming light and maximize
the strength of the incoming audio
signal (see Fig. 5) at the dish’s focal

point. En|
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CIRCUIT SIMULATION
continued from page 42

In addition to circuit simula-
tion, EE Works comes with a
healthy helping of circuit-de-
sign routines, like the filter de-
sign in Fig. 1, that calculates the
value of the various compo-
nents after you enter the desir-
ed response. There'’s a sche-
matic-capture routine, of sorts,
that lets you build your own de-
sign and submit it to the rigors
of this cruel simulator.

Because of the modular de-
sign, though, EE Works' myopic
view of the world results in very
fast simulations. It can do in 10
seconds what it takes a Spice-
modeled simulator three min-
utes to do. Moreover, it delivers
more information than you can
possibly digest in a single ses-
sion. While the graphics are a
bit skimpy, what graphics it
does have are dynamite — if you
know how to read the results. In
addition to an X-Y plot, you're
given a table of values that cre-
ated the plot, plus a list of the
DC parameters at each sam-
pling. These can then be used to
optimize the circuit.

Fast, accurate, and thorough
are the trademarks of EE
Works. However, it's a real nut-
buster program that requires a
lot of preparation to work and
an engineering background to
use to the fullest.

| Product; Analyser i1l
Version: 1044C
Price: $149
Platform: DOS
Distributor: BSOFT Software,

l Ohio Automation

Analyser III is a DOS-based,
non-SPICE analog simulator
from Number-One Systems
Ltd., the same people who make
the Easy-PC line of schematic-
capture and PC-board layout
software. Analyser III is an AC-
only analyzer, specifically mea-
suring magnitude, phase, and
delay times. It doesn't do DC
analysis or operating-point
analysis. However, it can display
these values by gain, input im-
pedance, or output impedance
of the circuit under test.

TS AT

S R G

FIG. 2—ANALYSER Il IS AN EASY-TO-USE analog simulator that measures magni-

tude, phase, and delay times well into the GHz range.

At the heart of Analyser Il is a
sweep generator with a frequen-
cy range of 0.001 Hz to 1,000
GHz. To do a simulation, you
load the circuit, set the desired
frequency sweep, and press the
“go" button. Analyser Il does
everything else for you by auto-
matically setting the input volt-
age level and adjusting the X-Y
scales so that the waveforms fill
the display area (Fig. 2).

You can either import the de-
sign from a schematic you drew
in Easy-PC Professional, or you
can create the circuit with Ana-
lyser III's assistance. Because
Analyser Ill doesn't have a sche-
matic-capture function,
though, you have to “build” the
circuit as an ASCII netlist using
Analyser III's text editor. You
simply list the components, and
use node numbers to identify
their interconnections. Ana-
lyser IIl then translates the list
into the proper netlist format.
Unfortunately, the process isn't
intuitive; it's not easy to keep
track of the many nodes used in
a complex circuit. Con-
sequently, you'll find it a lot easi-
er if you sketch a diagram of the
design before you begin the
netlist building process.

Analyser Il comes with a li-
brary of 100 components and
includes a good mixture of bi-
polar transistors, field-effect
transistors, and operational
amplifiers. Additional compo-
nents can be added to the li-
brary using a text editor and
information gathered from the
device data sheets.

www americanradiohistorv com

For straightforward gain-ver-
sus-frequency analysis, there's
nothing faster or easier to use
than Analyser III. Moreover, it
can do simulations well into the
GHz range, making it ideal for
evaluating transmission lines,
open stub filters, and stripline
filters.

| Product: B2Spice for
Windows
Version: 1.1
Price: $149
Platform: Windows
| Publisher: Beige Bag
. Software

By the time you read this, the
B2 Spice for Windows program
reviewed here will be replaced
with a newer version. Unfor-
tunately, we couldn’t get the
beta version of the new sim-
ulator (version 2.0) to work
without it crashing our system.
So rather than rake it over the
coals, we went with what
works—Version 1.1. We are told
the look and feel is about the
same in V2.0, but more about
that later.

Unlike most SPICE sim-
ulators, which easily run from
an ASCII netlist, B? Spice for
Windows has to run from a
schematic-capture program. It
cannot import SPICE decks.
Fortunately, the schematic-cap-
ture function is included in the
$149 price. Unfortunately, it's
not the best-looking drawing
program, and the nomenclature
is always expressed in scientific
notation (Fig. 3).
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version 2.0 will be shipping.

The schematic itself is easy
enough to draw. And the compo-
nent library is extensive enough
to cover almost any analog de-
sign. To describe the compo-
nent, though, you almost need
an engineering degree. For ex-
ample, to define a germanium
general-purpose diode, like a
IN34A, you need to know its for-
ward current transfer, TT time,
CJO and EG parameters—plus
its temperature transfer func-
tion. It's not clear if all semicon-
ductor manufacturers include
all these parameters in their
SPICE models, and if they do,
whether that model fits into B2
Spice's scheme of things. That
we won't know until version 2.0
is debugged.

The simulator is fast, accu-
rate, and fully featured. From a
Windows pull-down menu, you
can either select a specific sim-
ulation or go for the whole en-
chilada. The simulations for
version 1.1 include four types of
analysis: DC operating point,
DC sweep, AC sweep, and tran-
sient. Version 2.0 will add noise
analysis, distortion measure,
sensitivity, and pole/zero analy-
sis to that list.

Beige Bag tells us that the rea-
son they're having problems
with version 2.0 is because it's a
32-bit program. That means
you need Windows 95, Windows

FIG. 3—THIS SCREEN SHOT B2 SPICE is from version 1.1; by the tlme you read this,

NT, or Microsoft’s Windows 3.1
32S driver before it’ll work.
However, we're told that version
1.1 won't be dropped; so all you
I'm-not-ready-to-upgrade-
to-Windows 95-yet readers still
have a chance to take advantage
of this slick piece of soft-
ware. Check out our BBS
(516-293-2283, v.32, v.42bis)
for the most recent B2 Spice
news and newest demos.

Product: SuperSPICE l
Version: V1.1
Price: $149 l
Platform: Windows
Publisher: Mental

Automation _]

SuperSPICE is a demanding
simulation program that barely
makes it under our $350 cap.
No, the program itself is not
pricey—SuperSPICE costs only
$149. But it has to be linked
with SuperCAD for Windows,
Mental Automation’s $149 sche-
matic capture program, before
it'll work. It also requires a math
coprocessor, which means you'll
probably have to be running at
least a 486DX2 processor on
your PC.

When you install SuperSPICE
into your system, it upgrades
your existing SuperCAD models
to include SPICE parameters.
Also loaded into the SuperCAD
libraries by SuperSPICE is an
amazing assortment of test in-
struments. The signal sources
includes a sinewave, pulse, FM
modulated, and AC sweep gen-
erator. The list of sources also
includes a piece-wise generator
that lets you create your own
customized waveforms—an in-
strument that'’s found in only
one other simulator, Circuit-
Maker. The monitoring devices
include a multiple-trace os-
cilloscope, Bode frequency ana-
lyzer, curve tracer, and an
unlimited number of voltage
and current meters (Fig. 4).

To start a simulation, you first
start SuperCAD for Windows
and load the desired schematic
design. The netlist is created by
SuperCAD when you click on
the Simulate option. The cur-
rent version of SuperCAD only
allows one kind of primary anal-
ysis at a time. The three analy-

FIG. 4—UNLIKE MOST CIRCUIT SIMULATORS, SuperSPICE has to run from a separate
companion schematic capture program, SuperCAD for Windows. SuperSPICE has an
amazing assortment of test instruments, including a multiple-trace oscilloscope,
Bode frequency analyzer, curve tracer, and an unlimited number of voltage and current

meters.
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ses supported are DC sweep, AC
sweep, and transient. You can
also select the DC operating
point by changing the informa-
tion in the setup menu and fid-
dling with the settings of the
signal generators. Quitting Su-
perSPICE returns you to Super-
CAD.

While SuperSPICE works
best with analog circuits that fit
on a single sheet, you can work
with multiple sheets—but you'll
probably have to switch from
one sheet to another to view the
simulation results. On the
other hand, SuperSPICE,
doesn’t do mixed mode simula-
tions. So by using different
schematic sheets to split up
analog and SPICE digital de-
vices, it makes it easier to move
information from one function
to the other.

SuperSPICE is a venerable
circuit design veteran that has
been around for a decade. It in-
terfaces flawlessly with its sche-
matic capture program, the test
instruments are second to
none, and it's easy to use.
Demos of both SuperCAD and
SuperSPICE can be down-
loaded from the Electronics
Now BBS.

Product TurboSIM
Version: 1

Price: $149
Platform: Windows
Publisher: Island LogiX

TurboSIM is new to the low-
cost circuit CAE (computer-as-
sisted engineering) fray. So new,
in fact, that it almost escaped
our attention. Despite its young
age, this is a well-thought-out
program that’s loaded with a lot
of really good features.

TurboSIM can be broken
down into three components: a
schematic-capture module, a
SPICE simulator, and a digital
simulator. Both simulators can
link to the schematic-capture
editor for simulation input, or
read directly from a netlist file.
However, the simulators are to-
tally separate and independent
of each other. Therefore, you
can't mix analog and digital de-
vices in the same circuit.

Actually, there are two ver-

SPICEing It Up

Developed at the University of Califor-
nia at Berkeley in the late 1960s, SPICE
(Simulation Program with integrated Cir-
cuit Emphasis) is the most popular tool
for analog and gate-level digital simula-
tion. In fact, more than three-fourths of
the analog simulators in this review are
SPICE based. Over the years, SPICE
has gone through many iterations, and
is sold under several different brand
names by several software companies.

The secret to SPICE's success is in
the simplicity of its models, which are
very small ASCH files that can be linked
to or embedded in the main netlist. The
mode! contains information on how the
device is supposed to react when sub-
jected to changing voltages and cur-
rents. For example, the SPICE model for
a 2N2222A transistor is

MODEL QN2222A NPN (IS =1.9E-14
BF =150 VAF =100 IKF= .175
ISE=5E-11 + NE=2.5 BR=7.5
VAR=6.38 IKR=.012 ISC=1.9E-13
NC=1.2 RC=.4 XTB=1.5 +
CJE=26PF TF=.5E-9 CJC=11PF
TR =30E-9 KF=3.2E-16 AF=1.0)

This model defines the gain of the
transistor (BF) at 150 and the emitter
capacitor (CJE) as 26pF. The more com-
plex the device, the bigger the list grows.

To build a SPICE circuit, you simply
enumerate the models used in your de-
sign in an ASCI| file called a netlist. For
example, if you have a simple audio am-
plitier circuit built around a pair of
2N2222A transistors (Fig. 10) the netlist
might look something like this

AUDIO AMPLIFIER

vcC2 o0 ©DC 10V
R1 1 2 220K

R2 1 0 33K

R3 2 3 10K

sions of TurboSIM. There’s the
standard version which has all
three modules. It supports DC
operating point, DC sweep, AC
sweep, and transient simula-
tions (Fig. 5). For most users,
this is all the simulation you'll
ever need to find out if your de-
sign will fly or not. But heavy-
duty designers will probably
want the added benefits of
noise, distortion, sensitivity,
Fourier, and pole zero analysis
that the Advanced version (also
$149) serves up. Because of pro-
gramming limitations, though,
there isn't enough room for the
schematic capture program or
digital simulator. All you getisa
fully-packed TurboSPICE sim-
ulator program with the
monitoring instruments.

:: R1 R3 ::
< 220KQ 10KQ €
2N2222A
VIN
Q2
2N2222A
:: R2 R4
< 33KQ 330Q

EACH CONNECTION 6h this Simple am-
plifier represents a SPICE node, and po-
tential simulation point. The 2N2222A
transistor is a subcircuit model provided
by Motorola.

R4 5 0 330
Q1 3 1 4 QN2222A.
Q2 3 4 5 QN2222A

The last two lines of this netlist tells
SPICE to look for the model of the
2N2222A transistor under the filename
QN2222A. Notice how compact this
code is. Once a model has been de-
fined, you can either import it into the
netlist, or simply calt it from the netlist.

Untortunately, SPICE by itself doesn't
do a good job of displaying information.
it needs help. This is where the simula-
tion software packages come into play.
Typically, SPICE outputs the simulation
results to an ASCI| file as a list of num-
bers and an X-Y plot of dots that (when
viewed from afar) form a very crude
waveform. The software simulation pro-
gram reads this file, processes the data,
and converts it into oscilloscope-like im-
ages,

TurboScope is the os-
cilloscope display module that
comes with all versions of Tur-
boSIM. It works in real time, up-
dating the display as the SPICE
simulation progresses, and lets
you easily jump from one wire or
node to another without inter-
rupting the simulation. Scale
adjustment for the best display
is automatic. If you really want
to roll up your sleeves and get
your hands dirty, TurboScope
recognizes a long list of math
functions that lets you display
your waveform in just about any
format you can think of—and
some that you've probably for-
gotten.

TurboSIM is easy to use and
perfect for electronics students
and hobbyists — yet powerful
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enough to handle complex sim-
ulations demanded by engi-
neers and technicians who
handle hierarchal schematics
and circuits containing multi-
ple sub-circuits and pages.

Mixed-mode simulators
Sometimes it's necessary to
mix analog and digital compo-
nents in a single design. A good
example is any circuit that uses
an analog-to-digital (ADC) or
digital-to-analog (DAC) convert-
er. A short list of typical mixed
mode applications include
timers, PWM controllers, Class
D audio amplifiers, switching
power supplies, and ADC and
DAC circuits Until recently,
there was no easy way to handle
analog and digital simulations
simultaneously, and the pro-

cess was generally broken down:

into two steps: an analog sim-
ulation followed by a digital sim-
ulation. Obviously, this makes
it hard to get an overall view of
circuit operations. Since then,
many of the basic digital func-
tions, like NAND and NOR, have
been defined in analog terms
using SPICE models. This al-
lows you to do limited digital
simulation as well as mixed
mode simulation.

Although all the following
mixed-mode simulation pro-
grams are SPICE based with a
schematic capture front end,
they are quite diverse in the way
they work and ply their trade.
The first, ICAP/4, does what
you'd expect from a mixed mode
simulation program—which is
basically SPICE models put
through their paces. This pro-
gram is for the professional de-
signer or hobbyist who knows
what's happening and knows
how to interpret the results.
The next two programs, Circuit-
Maker and Electronics Work-
bench, have the added touch in
that they teach you about elec-
tronics as you proceed through
the tutorials. So you don't have
to be a rocket scientist to use
them.

Product: ICAP/4Lite
Version: 7L.5
Price: $40
Platform: Windows
Publisher:

intusoft

ICAP/4Lite is an interesting
analog-mostly simulator with
as many twists as an Agatha
Christie novel. To begin with,
ICAP/4Lite is a 32-bit program
that runs wonderfully well un-

ow Library Help

I Cmrisnt Bater

Wnlingn Medor

WHERE T0O BUY
Analyser llI
BSoft Software, Inc.
444 Coltran Rd.
Columbus, OH 43207
(614) 491-0832
Ohio Automation
7840 Angel Ridge Rd.
Athens, OH 45701
(614) 592-1810

B2Spice

Beige Bag Software

2000 Hogback Rd., Ste. 2
Ann Arbor, M| 48105
(313) 971-4227

CircuitMaker
MicroCode Engineering
1943 North 205 West
Orem, UT 84057

(801) 226-4470

EE Works

Geoban Engineering
418 N Inyo St.
Ridgecrest, CA 93555
(800) 645-6806

Electronics Workbench
Interactive image Technologies Ltd.
111 Peter St., Ste. 801

Toronto, Ontario, Canada

M5V 2H1

(800) 263-5552

E-mail: blegresley@interactiv.com
http://www.interactiv.com

ICAP/4Lite

intusoft

P.O. Box 710

San Pedro, CA 90733-0710
(310) 833-0710

SuperSPICE

Mental Automation
5415 136th Piace S.E.
Believue, WA 98006
(206) 641-2141

TurboSIM

Island LogiX Inc.
P.O. Box 157
Waukegan, iL 60079
(708) 360-0458

FIG. 5~—TURBOSIM IS A POWERFUL WINDOWS SIMULATOR that comes in two ver-
sions. For most of your designs, the basic package will fill all your analog and digital
simulation needs — plus it includes a schematic capture front end. If you need to do
noise, distortion, or zero pole analysis, then you'll prefer the Advanced version, which
costs the same but doesn’t include schematic capture.
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der Windows 95 and Windows
NT. Unfortunately, it has some
problems coping with Windows
3.1. Specifically, the included
Windows 328 driver, which con-
verts Windows 3.1 into a 32-bit
operating environment, has a
penchant to lock out the key-
board at the slightest whim.
The most interesting aspect,
though, is its price — which is
$599. Before you blast past this
program as too expensive, you
should know that you can buy a
student version for a very low
$40. Sure, the student version
has limitations. For example,
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FIG. 6—ICAP/4LITE IS A MEDLEY OF FOUR interactive programs that includes a text

editor, SPICE simulator, waveform analyzer, and a schematic capture program. In
addition to simulating DC, AC, and transient analysis, ICAP/4Lite does temperature
analysis, if-then-else analysis, and provides simulation breakpoints.

the component library is small-
er, and you're limited to designs
of 15 parts or less. But in this
day of highly integrated cir-
cuits, 15 parts can go along way.

ICAP/4Lite is actually a
medley of four interactive pro-
grams. The first is a text editor
that you use to compose SPICE
netlists. IsSpice is the next pro-
gram, and the SPICE engine
that runs the simulation. The
IntuScope program is the wave-
form analyzer and main display
{Fig. 6). Finally, there’s the sche-
matic capture function.

There are three types of analy-
sis performed by ICAP/4Lite: DC
sweep and operating point, AC
Bode plots, and transient analy-
sis. ICAP/4Lite can also do tem-
perature analysis and simula-
tion breakpoints. Breakpoints
are IsSpice4 commands that
can be used to stop a simulation
when certain conditions are
met. For example, you could
have the simulation stop when
the voltage on pin 7 of IC3 ex-
ceeds 4.5 volts. ICAP/4Lite can
pull this off because IsSpice4,
intusoft's proprietary SPICE
programming language, is a su-
perset of Berkeley SPICE 3F.2.

While ICAP/4Lite isn't the
easiest analog simulator to use,
it certainly has more power

than most. Best of all, though,
its the least expensive at just
$40, if you can live with the lim-
ited parts count of the student
version. A fully-functional
ICAP/4Lite demo can be down-
loaded from the Electronics
Now BBS or from intusoft’s
WEB site (http/www.intu-
soft.com).

Product: CircuitMaker

Version: 35

Price: $299

Platform: Windows

Publisher: MicroCode
Engineering

CircuitMaker is a powerful
yet easy-to-use schematic cap-
ture program and circuit sim-
ulation program. However,
while CircuitMaker claims to be
a mixed mode simulator, it's
sharply divided between the
analog and digital world. A sin-
gle icon makes all the dif-
ference. Click on the AND gate
and you're in the digital simula-
tion mode. Click on the tran-
sistor and...well you get the
message. Fortunately, Circuit-
Maker is SPICE based, so you
can mix simulations if a SPICE
model exists for the digital de-
vice you are considering insert-
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ing into your analog design.

All simulations begin with a
schematic. However, the sche-
matic-capture program has
changed considerably since the
last time we looked at it. It used
to be that there were ten or so
columns of parts, L1 through
L10, each holding 24 devices.
Now there are only two col-
umns, with Browse at the be-
ginning of the first column.
Clicking on Browse opens up a
whole new world of device op-
tions (Fig. 7) that weren’t avail-
able in the CircuitMaker we
looked at a year ago. The re-
maining forty listings let you by-
pass the browse menu and
quickly place commonly-used
components, like capacitors
and resistors.

What makes CircuitMaker so
powerful as a simulator is its
Probe and Trace tools. As its
name suggests, the Probe is a
touching tool that taps into the
inner workings of a circuit. In
the digital mode, the Probe re-
acts like a logic probe, indicat-
ing whether your test point is
logic high or low. In the analog
mode, it becomes a voltmeter
{Fig. 8). The Trace button is a
digital-only tool that indicates
the current state of the simula-
tion by changing the colors of
the wires. A wire at logic high is
red, zero logicis blue, and three-
stated (high-impedance) is
green. While it's really cool to see
these wires change colors, it's
fairly slow — but that'’s for a
good reason. Imagine trying to
follow the changing colors at a
rapid pace!

We were totally impressed
with the signal generator. Not
only does it do the necessary
sine, pulse, and sawtooth func-
tions of a mixed mode sim-
ulator, you'll also find an expo-
nential generator, piece-wise
generator, and an FM generator
for spectrum analysis. Of all the
circuit simulators, Circuit-
Maker has the most robust sig-
nal source.

We like the fact that Circuit-
Maker is a tutor as well as a
schematic capture program and
simulator, and that the test in-
struments are super. However,
I'd certainly check out Elec-
tronics Workbench, which fol-
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FIG. 7—CIRCUITMAKER IS A POWERFUL, yet easy to use, schematic capture and
simulation program. It has a long list of test instruments, and the best looking display
of any of the simulators.

lows, before making a decision.
Both programs have a demo on
the Electronics Now BBS, so
check them out before you buy.

Product: Electronic
Workbench

Version: 4.0A

Price: $299

Platform: Windows

Publisher: Interactive Image
Technologies

Whether you're using Elec-
tronics Workbench to draw
schematics or simulate your
newest brainstorm, you'll find it
extremely easy to use and a wel-
come design partner. The rea-
son why Electronics Workbench
is so easy to use is because it
has the look and feel of a real
test bench, like the kind you'd
expect to find in a professional
R&D laboratory environment.

Even the test instruments
have the look and texture of the
real thing. For example, to set
up the oscilloscope you simply
click on buttons to incremen-
tally change the voltage and
time base settings like you
would on a real oscilloscope.
This is in contrast to the imag-
inary instruments used by
many simulators where you
have to fill in a table of settings
from the keyboard, and hope

When it comes to mixed mode
simulation, Electronic Work-
bench takes top honors. You're
allowed to field both types of in-
struments, analog and digital,
including a logic converter (Fig.
9). You can even change instru-
ment settings as the simulation
progresses. For example, if the
oscilloscope’s time base isn't
showing what you want to see,
simply click on the time base
button and watch your display
expand or collapse—as you sim-
ulate. Unfortunately, Elec-
tronics Workbench is not a fast
simulator. Version 4.1, a 32-bit
program, promises to speed
along at about five times the
speed of the sample we tested.

Like CircuitMaker, Elec-
tronics Workbench is a teaching
tool as well a circuit simulator.
The Help library goes into im-
maculate detail about the small-
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FIG. 8—ELECTRONICS WORKBENCH DOES THE BEST JOB of running mixed mode
simulations. You're allowed to field both types of Instruments, and you can change
instrument settings as the simulation progresses. The test instruments are of labora-
tory quality, and even have the look and feel of their benchtop counterparts.

they are within the range of the
instrument. The equipment in-
ventory includes an os-
cilloscope, function generator,
Bode plotter, multimeter, word
generator, logic analyzer, and
logic converter. In addition,
there's an unlimited number of
DVM current and voltage
meters that can be inserted into
the circuit at any point.

www americanradiohistorv com

est components, like the bat-
tery. It is a great supplement for
someone starting out in an elec-
tronics career.

Whether you're a novice or a
nerd, you'll find Electronics
Workbench a gem of a program
and a great teacher. It's well
worth the $299 asking price.

Next month, we’ll look at the
wide world of logic simulators.Q
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VIDEO PATTERN
GENERATOR

continued from page 56

fied by gate IC6-b of IC6, a quad

2- input NanD IC and shaped by
gates IC6-c and IC6-d to drive
the counter consisting of the
four 74HC161 synchronous bin-
ary counters.

Figure 3 is a schematic for a
dual +12-volt and +5-volt
power supply that can be built
on a separate perforated board
or be integrated with the rest of
the circuit on the main circuit
board. It contains two inte-
grated circuit voltage reg-
ulators, IC9, an MC7805
positive 5-volt regulator and an
MC7812, a positive 12-volt reg-
ulator

EPROM code listing

The EPROM codes can be con-
veniently generated by a person-
al computer. The program in
Listing 1 is the C program for
forming the sync, B/W checker
and color bar codes. However,
the listing does not include the
code for the custom pattern.
This program will generate a
VIDEO.DAT file with 59,474
pixels. Any EPROM program-
mer can be used to program the
64 K X8 74HC512 EPROM, IC5.

Building the generator

Refer to the video pattern gen-
erator schematic, Fig. 2, the
dual power supply schematic,
Fig. 3, and the parts placement
diagram, Fig. 4. The author
built the video pattern gener-
ator and the dual power supply
on a rectangle of perforated
board that measures 3% X 4%
inches. The perforations are
0.10-inch apart on centers, and
the board has foil pads and
power buses.

Before beginning any assem-
bly work, drill the four mount-
ing holes in the four corners of
the circuit board, and drill a
hole large enough to admit the
bushing of panel-mounted
switch S1. Make a paper tem-
plate of ‘the circuit board hole
spacing and bushing hole loca-
tion for later transfer to the base
of the plastic project case as a
hole-drilling pattern.

Begin circuit construction by

: IC5
| 27C512-15

RCO

™ :I ns 3
MC74HC273

FIG. 2--SCHEMATIC DIAGRAM for the Video Pattern Generator.
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IC9 3t1

1C10
MC7805

MC7812
2
ci8 L+

T 4704F 4704F T

1

oy 01

100uF T

+5V

pd

FIG. 3—SCHEMATIC DIAGRAM for the Dual Power Supply. This supply provides %12

and +5 volts. It can be built on a separate board.

IC6 81 PL1

IC2 lox] IC5 IC4 i1C10

FIG. 4—SUGGESTED PARTS PLACEMENT DIAGRAM. The author integrated the video
pattern generator and dual power supply (less transformer T1) on a single circuit

board.

CONTROL @
KNOB % CRYSTAL
XTAL1

FIG. 5~—-ASSEMBLY DIAGRAM of the completed Video Pattern Generator. The power
supply is located within the project case. The switch knob is attached to the PC board-

mounted switch on the bottom of the case.

MOUNTING
SPACER, WASHER

AND NUT

{4 OF EACH)

JACK N1

c21

iCo
c18

c19

ics

inserting and soldering the
eight DIP sockets approximately
in the positions shown on Fig.
4. Insert and solder the axial-
leaded 470 pF aluminum elec-
trolytic capacitors C16 and C18
so they lie horizontally on the
circuit board. Insert and solder
the TO-220-packaged 7805 and
7812 voltage regulators at ap-
proximately the locations
shown. Insert panel-mounted,
rotary switch S1 on the circuit
board in the pre-drilled hole,
and fasten it with the ring nut
and washer provided.

Insert and solder all resistors,
radial-leaded ceramic disc and
aluminum electrolytic capaci-
tors, silicon diodes, and crystal
case at the locations approxi-
mately as shown on Fig. 4.

Mechanical work

A standard commercial two-
piece plastic project case was se-
lected for this project. It mea-
sures 77 X 4% X 2% inches.
This case is large and tall
enough to accommodate the
AC-line to 15-volt AC trans-
former T1. Locate transformer
T1 at one end of the case as
shown in the assembly drawing
Fig. 5, and use the holes in its
mounting bracket as a template
for drilling the two mounting
holes. Then drill those holes.

Position the paper template at
the bottom of the case and tape
it in position. Drill the four
mounting holes and the hole for
the switch shaft and bushing.
Then drill a hole in the end wall
of the case nearest the trans-
former location for the line cord,
and drill another hole at the op-
posite end of the case for
mounting the coaxial jack JI.

Final assembly

Refer to assembly diagram
Fig. 5. Fasten Y:-inch standoffs
to the underside of the circuit
board at all four corners with
screws or nuts. (The author se-
lected standoffs with internal
and external threads.) Solder a
short length (approximately 6
inches) of RG174 or RG58 coax-
ial cable from capacitor C16 to
the coaxial jack J1. Solder one
end of the braided shield to the
ground terminal of J1 and the
other end to pin 3 of IC1.
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LISTING 1—C PROGRAM TO FORM VIDEO.DAT

#include <stdio.h>

main()

{

int line, pixel, x, y, buffer;

int cross=0x08;

long data;

FILE *stream;

/* open EPROM code file "VIDEO.DAT" */
if ((stream = fopen("VIDEO.DAT", "wb+")) == NULL)
{

fprintf (stderr, "Cannot open output file.\n");

return 1;
}
/* generate first four line codes */
for (line=1; line<d4; line++)
{
for (pixel=0; pixel<227; pixel++)
{
if (pixel<210)
data=00;
else data=0x80;
fwrite(&data, 1, 1, stream);

}
)
/* generate 4-25th line codes */
for (line=4; line<25; line++)
{
for (pixel=0; pixel<227; pixel++)
{
if (pixel<l17)
data=00;
else data=0x80;
fwrite(&data, 1, 1, stream);
}
}
/* generate 25-262th line codes */
for (line=25; line<263; line++)

{
if (line-7==(line-7)/21*21)
cross=cross”~0x08;
for (pixel=0; pixel<227; pixel++)
{
if (pixel <17)

data=00;
else if (17<=pixel && pixel<38)
data=0x80;
else if (38<=pixel && pixel<6l)
data=0xf0;
else if (6l<=pixel && pixel<84)
data=0xe0;
else if (84<=pixel && pixel<107)
data=0xb0;
else if (107<=pixel && pixel<l30)
data=0xa0;
else if (130<=pixel && pixel<l53)
data=0xdo0;
else if (153<=pixel && pixel<l76)
data=0xc0;
else if (176<=pixel && pixel<199)
data=0x90;
else
data=0x80;
if (pixel==pixel/13*13)
cross=cross”0x08;
if (pixel>37 && pixel <223)
data=data+cross;
fwrite(&data, 1, 1, stream);
}
}
fclose(stream) ;
return 0;

s
: i .1_J_—

1coLong)

FIG. 6—TIMING DIAGRAMS for the color
bar signals. The colors are: 1-white, 2-
yeltow, 3-cyan, 4-green, 5-magenta, 6-
red, 7-biue and 8-black.

Insert the free end of the 120-
volt line cord in the hole drilled
for it in the case and solder the
wires to the 120-volt input side
of transformer T1. Then trim
and solder the 15-volt secondary
wires to the AC input terminals
of the full-wave bridge formed
by the four diodes D1 to D4. Fas-
ten the transformer to the case
with screws and nuts and fas-
ten J1 to the case side wall. Be
sure that the transformer and
jack leads are long enough so
that the circuit board can be re-
moved from the case and inver-
ted without having to break
those connections.

When you are satisfied that all
wiring is correct, install all the
DIP-packaged integrated cir-
cuits in their designated sock-
ets. Caution: ICs 1 through 6
are CMOS devices subject to
damage or destruction by elec-
trostatic discharge (ESD).
Mount the circuit board in the
case, and fasten it to the four
standoffs with screws. Fasten
the control knob to switch S1.

Calibrating the generator

This video pattern generator
was designed to eliminate the
need for periodic adjustments.
The only component that calls
for special attention is capacitor
C17, which is used to calibrate
the subcarrier frequency. If the
subcarrier frequency of your
video pattern generator deviates
significantly from 3.579545
MHz, the pattern will lose color.
If that happens, substitute
slight variations of the specified
value for C17 until the video pat-
terns gain color. The order of the
waveforms of the color bar pat-
tern are shown in Fig. 6. Q0
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CORNER REFLECTOR
continued from page 58

Cut two slots lengthwise
along one end of the % tubing,
on opposite sides of tubing. Use
a hacksaw or small saw and cut
both slots at the same time with
the saw passing through the
center axis of the tube. The slot
lengths should be Y4 wavelength
at the operating frequency. For
923 MHz operation this cut
should be approximately 3.2
inches. The slot width is not
very critical.

Next, drill holes for the dipole
elements as shown in Fig. 5.
Leave about Ye-inch space be-
tween the edge of the hole and
the end of the tube. The dipole
elements can be either ¥is or Ys-
inch diameter brass rods or ¥%2-
inch diameter brass welding
rod. Use a drill that is the same
diameter as the dipole elements
for a snug fit. Cut a length of
brass rod that is to be used for
the dipole elements to 1.05
wavelengths long at the desired
center frequency. See Table 2 for
data on the dipole length.

Carefully clean up and deburr
the cut edges on the %-inch and
Ya-inch tubes. File the ends of
the dipole element rods to re-
move burrs and sharp proj-
ections. Solder one end of the
Ya-inch tubing to the center pin
of a type N connector so that the
center line of the tube is aligned
with the centerline of the center

pin on the type N connector. Al-
low Y%-inch of space between the
tube and the type N connectors
flange as shown in Fig. 5. If nec-
essary, build up the diameter of
the center pin with some bare
copper wire for a snug fit to en-
sure concentricity. Place the %-
inch tube over the Y-inch tube,
and check to see that the end of
the center tube is flush with or
is slightly shorter than the out-
er tube by approximately Ye
inch, or less. Trim the center
tube as needed. Clean the
square flange on the connector
with fine steel wool for soldering
later.

Slip a Y-inch copper pipe
coupling (use the kind that has
no internal pipe stop) over the
outer %-inch tube. The com-

TABLE 2
COAXIAL LINE IMPEDANCE
WITH AIR DIELECTRIC

1.D./0.D. Antenna
Impedance (Q2)

2.0 41.5
2.1 445
2.2 47.25
2.25 48.6
2.3 49.9

23.33 50.7
25 54.9
2.67 58.8
2.75 60.6
3.0 65.8
35 751
4.0 83.1

Note; Shaded area ihd}éates coaxial line
impedances are within 10% of 50 ohms.

FIG 4—CORNER-REFLECTOR ANTENNA dimensions are determined by the frequen-

cies used. Refer to Table 1 values.

TABLE 1—SUGGESTED CORNER-REFLECTOR
DIMENSIONS FOR ELEMENTS IDENTIFIED IN FIG. AAA

CENTER Dipole SIDE CORNER DIPOLE
FREQ. Spacing LENGTH LENGTH LENGTH
(MHz) S (inches) L (inches) A (inches) D (inches)

420-450

(70 cm Amateur) 8.5 224 215 13.6

450-470

(2-way Commercial) 8 222 >14 12.7
850-870

(2-way Commercial) 4.25 12 10 6.8
902-928

(33 cm Amateur) 4 12 10 6.4
928-960

(Commercial) 3.9 12 10 6.2

1240-1300
(23 cm Amateur) 2.9 12 10 4.6

Note: Dimensions are suggested starting points for minimum 8-dB antenna gain and are not exact
value. The values are for practical sizes and are a compromise value given where necessary for

mechanical construction reasons.
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monly used Y2.-inch copper
water pipe has a ¥s-inch outside
diameter so a smooth slip fit
should result. If OK, remove and
drill a hole at one end to pass a
#4 machine screw. See Figs. 6
and 7. A #33 drill is large
enough, but a #28 drill was
used to allow extra clearance.
Polish the copper pipe coupling
with fine steel wool to a bright
finish. Using rosin core solder,
solder a #4 brass nut to the cou-
pling centered over the hole. Use
a stainless steel #4 screw about
l-inch long to hold the brass
nut in place while soldering.
Solder will not stick to stainless
steel.

Remove the screw after the
solder joint cools.

MON $O1UCID3|T ‘9661 AN
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2 HOLES FOR
DIPOLE ELEMENTS LIST OF MATERIALS

OUTER TUBE Parts specified for 800-1300-Mhz
MATERIAL: 5/8" O.D. BRASS TUBING range. Lengths given in brackets
2815 iy are for 400-470-MHz range.
1—5%-in. O.D. x '¥32-in. I.D. brass
- _ tubing, 0.015 nominal wall thick-
SAW SLOT ness, 6.5-in. long (14-in. long)
LENGTHWISE FOR W4 I ; X3 "| swor 1—VY-in. O.D. brass tubing or rod,
6.5 @) 1.D. not critical, 6- 3%-in. long (137%-
e SLOT LENGTH = 2952 = A in. long)
—] (INCHES)  fMHz 4 1—Ye-in. to Ve-in. O.D. brass rod, or
3 1 1 %2-in. brass welding rod, 15-in. long
[ Q5 , "l 1—Type N UG58A/U UHF con-
bl - ~ nector, flange mount, or BNC
N e | q UG290A/U RF connector, flange
| MATEH.AL:O;{;;SSASS e F;OO';RE ggtl;rg)(euther item preferably silver
SOLDER CENTER PIN Rt 1—3-in. sq. ft material for reflector,
0.019-inch thick, perforated or grille
TYPE N CONNECTOR aluminum recommended (see text)
(UG5BA/L) 1—4-40 brass hex nut
. 1—4-40 x Y2-in. brass screw
FIG. 5—PRE-ASSEMBLY DETAILS of the feedline/balun tubes. For 400 to 470-MHz 1—4-40 X 1-in. stainless-steel
operation of the corner-reflector antenna the outer tube length should be increased to screw
14 inches; the inner tube, 13.785 inches. 1—0.032 brass or copper plate, 2 x

2-in. square, or double sided G-10

material, 2 x 2in. x 0.062-in. thick

1—Y2-in. stop-less copper pipe cou-

pling, sweat type

1—Wood, 1- x 2- X 12-in.

8—#6 x Y2-in. sheet metal or wood

screws

Also: Solder (both resin core and

1/4” TUBING ~ X ,JJ solid), fine steel wool, hardware as

OR ROD needed, miscellaneous wood
vasior 587 BRASS TUBING blocks, ¥2 x Ye-in. wood lengths for

END VIEW bracing as required, suitable plastic

SRR T container for optional cover,

A catalog describing kits for ATV

transmitters, ATV receiving con-

verters and other projects useable

with the antennas described in this

article is available from North Coun-

DIPOLE ELEMENT

NUT SOI(.)DERED LOCKING FEEDLINE
courlng [ OREW P

5/8" 0.D, x 19/32° 1.D.
1/4° TUBE OR ROD

—

b try Radio, PO Box 53, Wykagyl Sta-
[ (SEE tion, New Rochelle, NY 10804.
TABLE 2) Please include a #10 SASE and
$1.00 to cover handling and
postage.

8
N
172 PIPE S . .
SOLDER APER BRI N E-mail: Ncradio200@aol.com
s L e DIPOLE § Compuserve 102033,1572
(UGS8A/L) FLANGE N '
SIDE VIEW Note: Materials illustrated and listed

are for a corner-reflector antenna
operating at about 900 MHz. Anten-
nas for lower frequencies are larger
and will require correspondingly

FIG. 6—TWO VIEWS OF THE DIPOLE AND FEEDLINE construction details. In the end
view drawing note that the right dipole element connects to the inner and outer tubes
and shorts them together. The left dipole element connects just to the outside tube.

The ends of both dipole elements are equi-distant from the center of the inner tube. !arger or more materials. Brass tub-
ing for inner and outer conductors

Prepare a mounting flange  Solder the coupling in place can aiso be any other reasonable
from a 2 X 2-inch square plate  about the entire circumference. dimensions as long as they have

approximately a 2.3 to 1 ratio of ID
(outer) to OD (center). See Table 2
for other suitable sizes and corre-
sponding impedances.

made of copper, brass, or sur- Make sure coupling is perpen-
plus PC board G-10 material. dicular to the plate. Slip the
SeeFig. 7. At its center, puncha  flange assembly over the %-inch
hole in the flange to the outside tube, the slit end opposite the
diameter of the pipe coupling. nut as shown. Clean both ends
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of the outer tube with fine steel
wool to facilitate soldering in
the following steps.

Insert the Y-inch tube and
type N connector assembly into
the outer %-inch tube placing
type N connectors flange flush
against outer tube (see Fig. 6).
Check to see that pre-drilled
holes for dipoles are aligned.
You can insert the dipole ele-
ments and fasten them in place
with tape to check for correct
alignment. When the tubes are
concentric, solder connector
flange to %-inch tube all around
the edge. Use as little solder as
you can for a neat job, and if
possible use a hot 100-watt iron
with a Ys-inch tip. A few wooden
blocks drilled with % diameter
holes will be useful for holding
parts during assembly and sol-
dering operations.

Clean all solder residues de-
posited in the previous step
with isopropyl alcohol, flush
with water and blow dry. Do this
outdoors away from flame or
sparks. Remove the dipole ele-
ments and make sure no elec-
trical contact (short) between
the outer and inner tubes exist.

Solder the dipole elements in
place. The outer and inner con-
ductor are shorted together by
one dipole element. This is nor-
mal. Make sure they are aligned
as shown in Fig. 6. Measuring
from center of center tube, the
dimensions of each side of the
dipole should be equal in length
and symmetrical.

You now have a half-wave,
slot-fed dipole. Connect it to a
receiver and check to see if it
works as a receiving antenna. It
should work as well as your
whip antenna or better. Try ori-
enting vertically and horizon-
tally for best signal reception.

If you have the test equip-
ment, use an RF source and a
SWR or power meter to check
the VSWR. It should be 2.0 or
better. The dipole elements can
be trimmed for lowest VSWR
later. This will be affected by re-
flector spacing, slot length, and
also presence of nearby reflect-
ing objects. If the antenna pulls
in no signals, check for shorts
from burrs, solder drops, steel
wool fragments, or other for-
eign material.

HOLE FOR
FIPE
COUPLING
11118
DA, AND

e | FILE TO FIT

PLATE 2° % 2° » 032 BRASS OR COPPER
4-40 %"

MOTE: DRILL HOLE #28 DRILL ANC
SOLDER BRASS HEX MUT OVER [T,

E

LOCKING
SCREW
-
FIFE
COUPLING
SOLDER BOTH
SIDES
MOUNTING
FLANGE
ASSEMBLY

FIG. 7—DETAILS AND DIMENSIONS for
the mounting flange assembly.

The reflector

Almost any perforated, stiff
aluminum material can be used
to make the reflector. A 0.019-
inch thick perforated alumi-
num sheet was used. It is avail-
able in hardware stores for
making grilles and covers for ra-
diators, etc. The holes reduce
the overall weight and wind re-
sistance. Solid sheet alumi-
num, copper, wire mesh, or
screening can be used since all
you need is a conducting sur-
face. Plywood or heavy card-
board covered with aluminum

www americanradiohistorv com

foil can also be used, if
weatherproofing is not needed,
for experimental or temporary
use. Hardware cloth (aluminum
or copper screening material) is
also useful but hard to handle.

Referring to Fig. 3, you see
that the reflector is made by
bending a 1 x 2-foot sheet of
perforated aluminum sheet.
The exact reflector dimensions
are not critical, larger being bet-
ter. Instead of one 90-degree
bend, two 45-degree bends were
used leaving a 1%-inch valley
that provides a surface for a
good mechanical support. A
piece of 17 X % X 12-inch
wood is used to support the re-
flector and to mount the dipole
in the center of the reflector.
This piece of wood can also be
used for mounting a bracket to
hold the completed antenna to a
mast or other support.

Bracing can be added to the
reflector if desired as shown in
the photo. Use wood, plastic, fi-
berglass, or other non- con-
ducting material. Conductive
materials in front of dipole will
cause detuning and pattern dis-
tortion. If thin sheet metal is
used alone for the reflector it is
wise to cut the metal 1-inch
larger in width and length and
use this extra material to form a
folded edge around the perim-
eter to stiffen the reflector sur-
face. A block of wood can be
used to form the bends, as the
material is easily worked by
hand. Make bends along perfo-
rated lines in the aluminum for
sharp and true bends.

After the reflector is formed,
cut a hole in the center of the
valley fold as shown in Fig. 3
and fasten the flange on the di-
pole assembly to the reflector.
The dipole should be parallel to
the bend in the reflector. Ini-
tially set the dipole about 0.3
wavelengths from the reflector.
Install a 4-40 screw in the nut
previously soldered to the flange
assembly to lock the dipole in
place. Final adjustment can be
made later by setting the dipole
position for lowest VSWR, with
an RF source and reflected
power meter or SWR bridge. For
receive only applications, no
further adjustments are
needed. You could try peaking

MO SOII0A8IT ‘9664 AN
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the adjustments on a weak sig-
nal if you are fussy, but you will
find that they are very broad and
have little noticeable effect.

Next, mount the antenna in
its final location. Make sure to
mount the antenna for correct
polarization. Polarization is
same as dipole (e.g. vertical for
vertical polarization). Vertical
polarization is generally used
for amateur and commercial
two way FM, but horizontal is
used for SSB amateur work and
some amateur TV. UHF TV is
generally horizontal or circular.
As a compromise, the antenna
could be mounted at 45 degrees
to vertical.

You will find that the antenna
has pronounced directivity,
maximum pickup occurring
along a line bisecting the reflec-
tor angle, in the direction the
dipole faces. The pattern is
clean and well defined. Pickup
towards the sides or rear is
much less. Therefore, face the
antenna in the direction of de-
sired reception. Two or more of
these antennas can be used if
multi-directional reception is
desired, or a rotator can be
used. Bandwidth depends on
the VSWR desired, but this an-
tenna should work well over a
range of 10 percent or so. An
antenna made for 900 MHz will
easily work well from 800 to
1000 MHz, and reception at 450
MHz and 1280 MHz will be ade-
quate, but not optimum. You
should find this antenna easy to
make and quite effective and
may even wish to build several
for different frequency ranges.
Simply scale the dipole element
length and reflector size as
needed.

For outdoor use, it would be a
good idea to cover the dipole
and slotted feedline assembly
with a plastic cover to keep out
water and insects. Use a clear,
plastic-food container that is
microwave safe. If it does not
heat up in a microwave oven, it
probably has low RF losses and
will not affect the antenna. The
container can be slit and placed
over the dipole with the slit fac-
ing down. The lid can be used to
cover the open end of the tub-
ing. Clear silicone seal can be
used to seal edges and joints
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FIG. 8—THE CORNER-REFLECTOR ANTENNA fully assembled and mounted on a

photographer’s tripod for evaluation.

against leakage. Clear materials
are preferred since pigments
such as metal dust or carbon
can be lossy for RF. Make sure to
leave a small hole in the bottom
of the container to allow escape
of condensation.

How it performs

The corner-reflector antenna
provides noticeable improve-
ment over an omni-directional
or ground-plane antenna. It can
be used indoors as well. Fig. 8
shows the antenna mounted on
a photographerss tripod for im-
itial testing. The transmiter (or
antenna) is mounted on the
rear surface of the aluminum
grille. This corner-reflector an-
tenna is not intended for moon-
bounce, weak-signal SSB, DX
contests or other such exotic
amateur radio uses but it will be
a darn good antenna for much
scanner listening and routine
ham use, or as a temporary,
cheap antenna to use before in-

wWwWWwW americanradiohistorv com

vesting in a larger Yagi or other
expensive setup. With a low-loss
feedline, an 8 to 10 dB antenna
will give very good results both
in transmission and reception.
The author has used two of
these antennas for amateur TV
transmission at 923 MHz, one
antenna at the home station
about 30 feet above ground, the
other in a vehicle with a porta-
ble TV set and a receiving down-
converter to allow reception of
the 923 MHz amateur TV sig-
nals on VHF channel 3. A 1-watt
transmitter was used at the
house. Excellent pictures were
received 8 miles away and, al-
though snowy, a picture was
seen at 17 miles. The tests were
repeated at 1289 MHz with a
pair of corner-reflectors de-
signed for this frequency and
similar results were obtained.
The transmitters and receiving
downconverters were described
in articles published in the
April and May, 1996. 0
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CABLE TV Universal Descrambler

NEW PRODUCT

MODEL 5000 Fully Assembled $199.95 Model 4000 Kt $84.95

Il Our fully assembled product is tested and Guaranteed The 4000 KIT comes with electronic
to work on your system. We will also include an AC components and Cad designed PC
adaptor and complete hookup instructions. This unique board. We provide schematic, parts

product will be available for a limited time only! list, wiring diagram, tutorial guide,
and FREE in-house support.

4000 And S000 Features Model 4000A Enc. Pack $44.95

* The latest in Video Amplification Technology. The 4000A Enclosure Pack provides
| New clocking circuits to stabilize color and the hobbyist, a custom enclosure, AC
picture performance. adaptor and finish accessories to
* The most advanced picture locking circuitry. THG Electronics give your kit the professional look.
| » Inverted Video Option is available. 1-800-664-6999

» Connects easily to your VCR.
* NO converter box is necessary. Anyone implying theft of cable service will be denied assistance.

New! Tmy One Ounce Video Camera, Under $100!
he ' eu!tt‘.ng ed.ge mdeo cameras &

ENCETEARRN,
e SR e

j

<

X ‘ If you're thinking about an exciting robotic or surveillance video project, doesn't f
New ‘* . ) ) ) ) 9.95 Py
““ it make sense to find an experienced guide? A microvideo pioneer, Supercircuits has S

the most advanced microvideo transmitters and cameras at the lowest prices. In fact, Supercircuits m

microvideo is used by the DEA. CIA, FBI, Air Force, Army, Navy, NASA and many others. But with prices 4]

starting at under $100 for tiny high resolution video cameras that Video Magazine recently gave 5 star ratings in a §

hands-on test, it is truly technology that is as affordable as it is amazing. Call us today, or send $5.00 (refundable) for our 50 page &
Microvideo Catalog, loaded with photos, configurations, specs & more. Please visit our award winning website at www.scx.com. z
SVHFZICIRCUITS convs ode*1-800-335-9777 ext.4011 | °
One Supercircuits Plaza, Leander, Texas 78641 79
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Hewlett-Packard Tekironix

MODE DESCRIPTION PRICE MODEL DESCRIPTION PRICE
3400A True RMSVolmeter..................... 275 TM503 Power Supply for Tek Plug-lns ........... $125
141T  Spectrum Analyzer Display Section ... .. 5995 TM504  Power Supply for Tek Plug-ins ........... $225
Including 8552BIF Section and 8553B-RF Section TM506 Power Supply for Tek Plug-ins ......... 3275
6111A  DCPower Supply 0-20V,0-TA ... *400 TBS2 e B ayuamg o o kg g a? 5195
3320B  Frequency Synthesizer ................. 5525 7B87  Time Base w/Retrigger Acquire Clock ... 3375
6824A  Power Supply &Amp, S0V, TA ... *450 7B85  Delaying Time Base .................... 5325
| 3586B  Selective Level Meter ................. 1,375 7BBO"  Time Bosol s aasssades 444 acheeiaassl 275
| Keithley 7871 Deloyilﬁg TimeBase .................... 140
= 05 COMBATSSURER o e eem e oo e 3625 7B53A  Dual Time B<':|se ...................... = 3225
Hy_ || 240A  High Voltage Supply ... 200 7834 Stor.oge Oscilloscope ... 1,350
A 7904 MainFrame ... 725
Kepco 7A12  DualTrace Amp ....................... 195
OPS55-20M Power Supply 0-55V, 0-20A .. ... $1,450 7D11  DigitalDelay ....................... $375
Se 7A11 Amplifier ..o $225
ESH“S"”E ST Ty - 7704A Main Frame ..........................: 795
e BOKV,DCorACR}v;S. """""""" Type6l1 Storage Display Unit ................... $100

&LIQUIDATI'ON PRICES - TESTED AND GUARANTEED . CALL FOR COMPLETE LISTJ

AlRIC

\SALES LTD

800"220-0044 x189or 154

We buy and sell equipment-call for details j

CIRCLE 316 ON FREE INFORMATION CARD

Learn MICROCONTROLLERS
EMBEDDED SYSTEMS and
PROGRAMMING...

_..with the AES learning system/ Ay

embedded control system.
Extensive manuals guide you

s P
P s s TN

program the LCD, keypad digital,
analog, and serial I/0. for your applications.

THREE MODELS AVAILABLE. Choose from an

Intel 8051, Intel 8088, or Motorola 68HC11
based system. All models come with:

«32K Byle ROM, 32K Byte RAM ¢ 2 by 16 Liquid Crystal Display = 4
by 5 Keypad « Digital, Analog, and Serial 1/0 * Interrupts,timers, chip-
selects » 26 pin expansion connector * Built-in Logic Probe * Power
Supply (can also be battery operated) » Powerful ROM MONITOR to
help you program » Connects to your PC for programming or data
logging (cable included) = Assembly. BASIC, and C
programming(varies with model) « Program disks with Cross Assembler
and many, well documented, program examples « User’s Manuals:
cover all details(over 500 pages) » Completely assembled and ready to
use * Source code for all drivers and MONITOR ¢ Optional Text Book

Cal! for Free Info Pack, or see

WEB at htp://www.aesmicro.com
714-550-8094, FAX 714-550-994

Call 1-800 -730-3232

Everything you need. From $279.
Money Back Guarantee

Advanced Educational Systems

AES 970 W. I7TH STREET. SANTA ANA. CA 92706, USA

f

RF POWER

TRANSISTORS AND TUBES

In depth stocking of popular and
hard-to-find Electronics Parts
for Transmitters & Linear Amplifiers

through your development Pl N Popular Transistors
project. All programming and ‘éi::‘:\ 2SC1969
hardware details explained. Ml . L
Complete schematics. Learn to -"ﬁ::.‘ 25C2166 + 25C2290

28C2312C - 25C2879 |
MRF454 « MRF455 .
MRF455A « MRF477
MRF492 « MRF497
SRF3749 + SRF7000-30

Popular Tubes
6KD6 « 6LF6 * 6LQ6
M2057 « 61468 « 6146W
3-5002 - 3-5002G
811A+572B - 7199
7558 « 8417 - 8873
8874 - 8875 + 8877

Order your FREE copy of our new Catalog by writing or calling us now.

Tel: (619) 744-0700 - Fax: (619) 744-1943

RF PARTS

435 SOUTH PACIFIC STREET
SAN MARCOS, CA 92069

www americanradiohistorv com
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— DIGITAL isme Future

Introducing. . .
“The New Kid on The Block”

We’ve been hearing a lot lately about

the new little dishes. The DISH®" )
Network System is the latest, and he :

arrived as a shining star. He is small, = Sh
attractive and the latest in technology, NETWORK
but what really sets him apart is the pro-

gramming he delivers to your Television screen.

The DISH™ Network is chock full of the most popular program-

18” DIGITAL DisH ming at prices much lower than the competiton. Call us now for
more information. Digital just may be in your future.

The 30%-60%
o &
DiEisiSgll Beat The Rush Call Now Savings!
The Compare to
Programming 800-500-9264 Other 18” Dish
BIG Special Digital Hotline Programming!

If you have one of these. . .

“Keep it Running Strong”
With a Discount Buyer’s 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 Buyer’s Guide will give
you advice and products to get the job done right.

You Will Find a Wide Selection of:
* Complete Systems

* Advanced Upgrades

* Parts & Accessories

Tune-Up Tools & Advice
Technical Tips Galore

Discount Skypac*” Programming

1046 Frontier Drive Fergus Falls, MN 56537 Fax: 218-739-4879

S
K
Y
v
I
S
I
O
N

i

For Your Free Issue Call Now

800-334-6455

Need a repair item Fast??
“We’ll Get It Out Today”

MON S21U0109(T ‘9661 Ay
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CIRCLE 270 ON FREE INFORMATION CARD
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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 ...

@ Goldstar

New Oscilloscope Specials

Pre-Owned Oscilloscope Specials

$589.00
$689.00
$749.00
$849.00

Tektronix 465 100 MHz
Tektronix 4658 100 MHz
Tektronix 475 200 MHz
Tektronix 475A 250 MHz

« Professionally Refurbished

« Calibrated to Original Specifications

« Dual Channel, Calibrated Delayed Sweep
+ 90 Day Warranty

ON ALL GOLDSTAR EQUIPMENT
ANYWHERE IN THE U.S.

Excluding AK & HI

Model 0S-9100p —=-$999.00
Full 100 MHz Bandwidth!  supER SALE!

e Dual-Channel, High Sensitivity

e TV Synchronization Trigger

o Calibrated Delayed Sweep

¢ Includes Two Probes, 2 Year Warranty

Professional Quality Digital Storage Oscilloscopes

LOWEST PRICES EVER!
New Fluke Multimeters

The Industry Standard in Multimeters:
Model 75 Series II ...$128.00 Model 83 ...$232.00
Model 77 Series II ...$153.00 Model 85 ...$265.00

at Rtfordabie Pricesl Model 79 Series II ...$172.00 Model 87 ...$285.00
Bandwidth 20 MHz 40 MHz 60 MHz
Model 08-3020 08-3040 08-3060
| = g = (7 W
SALE Price $1,199.00 $1,599.00 $1,899.00 \~% M FI"IE = e 1 W
\ MAXTEC INTERMATIONAL CORS.

o Transmit and Receive Data with Standard RS-232C Interface

o Includes FREE Comprehensive Communication Software Power Supplies

» Waveform Save, Calculation, and Print Model 1680 Fixed 13.8V, 6A $50.00
. mh‘s:‘:'- D"’;‘Y:; s;"\:"é:;:' ﬁ;"fm::i":f“‘j““ Trigger Model 1682 Fixed 13.8V, 15A oo $99.00}
s Sampling Rate, Model 1740 0-40V, 6A Dual LED Meters ................. $499.00

* Switch Between Analog and Digital Modes
o CRT Readout Including Measurement Cursors
o Includes Two Probes, 2 Year Warranty

Model 1760 Tri-Output (2)0-30V, 2A (1)4-5.6V, 5A . $649.00
Counters, Generators, Video Test, & More....

Electronics Now, July 1996

o 0.2 Hz to 20 MHz, 5 digit LED Display
e AM & FM Internal or External Modulation
o Sine, Square, Triangle, TTL, CMOS Outputs
« Burst Operation

. Model 1856A 2.4 GHz Multi-Function Counter .......... $499.00
20 MHz Sweep/Functlon Generator Model 1823 175 MHz Universal Counter .................... $399.00
Model 3040 $499.00

NEWL

Model 1806 100 MHz Multi-Function Counter ........... $249.00
Model 1211D Color TV Pattern Generator .........

Model 1249A NTSC Generator w/RGB .............
Model 4017 10 MHz Sweep/Function Generator ........ $369.00
Model 1653 Isolated AC 1-150V, 2A Supply .............. $319.00

Full line of Oscilloscopes, RF, Video & Audio Test Equipment,
Power Supplies, Meters, Probes and Accessories.

[@S)=[(00] TOLL FREE 1-800-99-METER

Availability of Equipment Subject to Prior Sale 1 _8 0 0-9 96- 3 8 37

Prices Subject to Change Without Notice
CIRCLE 219 ON FREE INFORMATION CARD
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CORPORATION
P.0. BOX 708
Medford, MA 02155
(617) 665-1400
FAX (617) 665-0780
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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 D1 Adds Internal Preselection and 02 Adds D t.al Storage
TEK 492/02 Spectrum Analyzer 50KHz to 2 1GHz .

Option 21 18GHz to 40GHz Waveguide Mixer Set
TEK 496 1kHz - 1800 MHz. Spectrum Analyzer ...........
TEK 7L12 100KHz to 1B800MHz Spectrum Analyzer Plugin
TEK 7113 1KHz to 1800 MHz Spectrum Analyzer Plug-In
TEK TRS03 Tracking Generator w/TMS03 Power Supply .
HP 1411/8552B8/8555A 10 MHz to 1B8GHz Spectrum Analyzer
HP 1417 Variable Persistence/Storage Display ’
HP 140T Non-Storege Display ... .
HP 85538 1KHz to 110MHz RF Section ...
HP 85541 100KHz to 1250MHz RF Section
HP 85548 100KHz to 1250MH:z RF Section
HP 8555A 10MHz to 18GHz AF Section ........
HP B556A 20Hz to 300 KHz LF Section
HP 85528 IF Section .
HP 8552A Economy IF Section §
HP 8443A 0.1 to 110MHz Tracking Generator -

HP 8444A 0.1 to 1300MHz Trecking Generator ... 795
HP 8444A/059 0.5 to 1500MHz Tracking Generator ... 1350
HP B445B 1.8 to 18GH:z Preselector ... .650
HP 182T Mainfremie ... 495
HP 1827/8557A 1U(Hz to BSOMHZ Spectrum ANBIYZEr 1495

HP 182T1/B558B 100KHz to 1500MHz Spectrum Analyzer
HP 8557A 10KHz to 350MHz Spectrum Analyzer Plug-in
HP 85588 100KHz to 1500MHz Spectrum Analyzer Plugin .

HP B559A 0.01 to 21GHz Spectrum Analyzer Plugn .o 4450
08CILLOSCOPES

TEK 465 100MH:z Portable Scopa . $595
TEK 475 200MHz Portable Scope 795
TEK 485 300MH:z Portable Scope ... . 995
TEK 2465 300MHz Portable Scope 2595
HP 1741A 100MHz Portable Scope ... . 495
HP 1725A 275Hz Portable Scope . s S OSSR ———, 695
HP 54200A 50MHz/200Msa/s Digitizing Scone 2250
HP 542000 50MHz/200Mse/ s Digitizing Scope .. 2650
HP 542010 300MHz/200Msa/s Digitizing Scope 2.995
HP 541100 1GHz/40Msa/ s Digitizing Scope 5995
HP 541110 500MHz/ 1Gsa/ s Digitizing Scope ... 6.995
TEK 7603 w/7A18 (X2) & 7B53A Scope ........ .695
TEK 7104 w/7A29 [X2), 781D & 7815 SCOPE . ..o i 5995

Over OO TEK 7000. 5000 & TM Series Mainiremes and Plug Ins
Calt for pricing information

'WAVE - OISTORTION - MODULATION

HP 331A Distortion Analyzer Sz - 500 kHz. ........
HP 3324 Distortion Anatyzer with AM Detector ..
HP 3334 Distortion Analyzer with Auto Nulling & High Pass Filter
HP 334A Distortion Analyzer with Auto Nulhng/Hngh Pass Fitter/ AM Detector ..
HP 3581C Selective Lavet Meter T .

TEK AASO1 Distortion Analyzer ...
BOONTON 82AD/01/03/04 Mudulatmn Meter -
Marconi 2305 2.32CHz Modulation Meter w/ [EEE

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 70Mtz) - .

HR 4342A/001 Q Meter (10KHz to 32MHz) —

BOONTON 5110 LCR Meter 100Hz, 120Hz & 1 KHz Test Fer IBNCY
inciudes 51101 Test Adapter & §110-4 Kelvin Chp Adapter

BOONTON 728D Digital Capacitance Meter 1MHz Test Freq. 2pF to 2000pF

TEK 576 Curve Tracer ... S—— Y

TEK 577/02 CUPve TEACEE oo

+HUNTRON TRACKER 5000 Computer Cnntrullpd Troubleshooting Sy-;tpm

SAUNDENS 150C/09 Crystal Test Oscillator Microprocessor Controlled/IEEE/ 1 to BOMHI

GENRAD 1830AV Inductance Measuring System

STANDARDS & CALIBRATORS
FLUKE 51008/03/05 Multifunction Cafibrator .

FLUKE 33308 DC Calibretor ..............
FLUKE 515A Portable Calibrator AC/II!/RES
FLUKE 3328 OC Calibrator
FLUKE 52054 AC Ampfifier
FLUKE 54504 Resistance Calibrator 1 OHM to 100 megnhms/Bppm
FLUKE 730A OC Transfer Standard ..

FLUKE 750A Reference Owvider
FLUKE 7204 Kelvin Varley Oivider ..........
€SI RV722 DC Dwider 1ppm Accuracy .
DATRON 4200/ 30/ 80 Autocel AC Swndard
BOONTON 25A Power Meter Calibrator
BOONTON 2500A Power Meter Calibrator
HP B477A Power Meter Calibrator ...

HP 11683A Range Calibrator ......
TEK PGS06 Catibration Generator
TEK TGS01 Time Mark Generator ..
TEK SGS03 Leveled Sine Wave Generator 250KHz to 250MHz ..
TEK SGS04 Leveled Sine Weve Generator 245MHz to 1050MHz
RFL 829G Multi-Function Calibrator

FREQUENCY COUNTERS
HP 5314A 100MHz Universal COUnter ...
HP 53158 100MHz Universal Counter
HP 5316A 100MHz Universal Counter .
HP 53284/011/030 512MHz/IEEE Universal Cnunter
HP 5328A/011/031 1.3GH2/EEE Universal Counter
HP 5340A/011 18GHz/IEEE Microwava Counter
HP.5342A/011 18GHz/IEEE Microwave Counter
HP 53008/53038 525Mt4z Counter ...........

HP 5257A Transfer Dscillator for HP 5245 Counters
HP 5255A 3 to 12.4GHz Frequency Convertor ..

+IP 5359A Time Synthesizer
SYSTRON DONNER 60548 20Hz to 26.5GHz IEEE Microwave Counter .
TEK DCSO03 Programmable 135MHz Universal Counter
TEK DCS0SA 225MHz Universal Counter Plug-in
TEK DCS08 1.3GHz Universal Counter Plug-n ....

SIGNAL SOURCES
HP 8640B/003 512MHz Signal Generator w./Reverse Power ...

HP B640B/001/002 1024MHz Signal Generstor w/Audio Oscillator
HP BE56A 100KHz to 990MHz Synthesized Signal Generator ...
HP 8660C/B6603A/866328 2600MHz Synthesized Signal Generator .
HP B660A/86602A/866328 1300MHz Synthesized Signal Generator
HP 8620C Sweeper Mainframe .. .

HP 862224 0.01 to 2.4GHz RF Plug ln
HP 862228/001 001 to 2.4GHz RF Plug-in w/Crystal Markers & 7Dd8 ATYN
HP B86290C 2 to 18.6GHz RF Plugin
HP 86260A 12.4 to 18GHz RF Plug-n.
HP 8697A 26.5 to 40GHz RF Plugtn ..
HP 2148 Pulse Ganerator .. =
HP 80058 20MHz Dual Pulse Generator
HP 80078 100MHz Pulse Generator ...
HP BO138 SOMH:z Dual Pulse Generator
HP 3312A 13MHz Function Generator
BOONTON 2000 20GHz Sweep Generator ..
TEK G501 2Hz to 2MHz Function Generator
TEK FG502 1KHz to 1 1MHz Function Generator
TEK FGSO3 1 to 3MHz Function Generator .
TEK PG501 50MHz Pulse Generator ...
TEK PG502 250MHz Pulse Generator .
TEK PG508 S50MHz Pulse Generator
APPLIED MICROWAVE/EPSCO PGSKB 5kwW/575 to 925MHz RF Pulser
VELONEX 380 SkW High Power Pulser .
COBER 605/P27 2kW/ 10Hz to 1MHz High Power Pulser ...

We Buy & Sell Service Manuals
Coax/Waveguide Components
1.650

« 1850 WANTED !

750 Surplus Electronic Test Equipment

$2.495

o FAX US YOUR LIST
s FAX: 908-280-0111

CIRCLE 197 ON FREE INFORMATION CARD
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ALFA ELECTRONICS

BEST PRIC

HIGH QUALITY TEST EQUIPMENT

n

Inductance: 0.1uH-1000H
Capacltance:0.1pF-10,000uF
Impedance: 1mQ-10MQ

0.7% basic accuracy
Auto/manual range
Dissipation factor & Q factor
| Serial & parallel mode
Relative mode for comparison
and to remove parasitics
Statistics, toierance,

Best for design, incoming
testing & production

SMD and chip component

DMM 89 $179.00 DMM A91 DMM 20 Fluke Muftimeter
Most Advanced DMM $49.85 $74.95 | 10810
All Purpose & Communication Inductance: 1.H-40H g
P : NOW §45.00 Capactance: 1pF. Fluke 70 II $75.95
-80.7 to 81.4 dBm with 40 -12000 Frequency: 1o 2oMe |Fluke 7311 $97.50
Tfoe'?;;g‘“ impedafices M ggmm d‘g‘é"» diode, |Fiyke 7511 $129
U rent
Frequency counter: 0.01Hz-10MHz Solar Cell Powered :._zn;i&:y, F;FEC: l’:_irlste; 70::'-I7o:: gs
Capacitance: 1pF-50,000uF i ntinuity, duty uke
Measure AC volt to 20kHz Large Display PeskioldMax  |Fluke 791l $175
5000 counts, 0.1% accuracy i inui
Auto/manual range, fast bar graph e&di,ﬁrgﬂ:ﬂw R"gb" helster.$8.00 E:z:: ;g i ::;g
Min/Max/Ave/DH/Relative/Zoom Data Hold Full fine of DMMs Fluke 87  $287
Auto r off d
S St el o economy, compact | Fluke 867  $1199
Input warning 7 functions, 19 ranges ruggerdized, solar cell, uke
Splash proof , 3.5 Digit, 0.6% accuracy automotive, heavy Fluke 87
Vok, amp, ohm, logic, diode, continuity Auto/Manual ranging stuatyrt'slao‘r‘: S1.é 95 | Scope Meter$1785
Ruggerdized case Energy saver ’ Fluke 105
Rubber holster included Student & hobbyist's favor Scope Meter§2799
\ LCR Meter 131D LCR Meter 814 r Frequency Counter
Moot A 922395 $189.95 FC-1200  $129.95
ost Advance. . Frequency.0.1Hz-1.25GHz
Dual display.L/Q or C/D Be.“ Resolutlon LCR Display: 8 digit L1(ZD

inductance: 0.1pH.200H
Capacitance: 0.1pF-20,000uF
Resistance: 1mQ-20MQ

1% baslc 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 $74.96
0.1pF, 1uH, 10m{2 resolution

Period: O.;xs-o. is

ax/Min/Average
Data hold, relative mode
Telescoping antenna $8.00
Deluxe case $5.00

Ago V8l S .

AC/DC clamp meter,Light meter,
Thermometer, pH meter, High
voltage probe, Digital cafiper
Anemometer, Electronic scale,
Force gauge,Tachometer
Stroboscope, Humidity & EMF
adapter, Sound level meter,
Frequency counter, SWR/field

Records

slrength/power‘mefer, Dip meter

_"_i’ﬁ‘r-fﬂ %@
Og € &

| 20 MHz Oscilloscope with Delay
Sweep PS-205 $429.95

| Oual Trace, Component test, 6" CRT, X-Y Operation, TV

1 Sync, Z-Modulation, CH2 Output, Graticule lilum, 2 probes
each has x1,x10 switch. Best price with delay sweep.

| PS-200 20 MHz DUAL TRACE $336.85
PS-400 40 MHz DUAL TRACE $494.95
PS-405 40 MHz DELAY SWEEP $568.95
PS-605 60 MHz DELAY SWEEP $769.95
PS-1000 100 MHz DUAL TRACE $999.95

Scope Probe: 60MHz x1, x10 $15, 100MHz x1, x10 $22
250MHz x1, x10 $29, 250MHz x100 $39

Digital Storage Scope

DS-303 30MHz, 20M Sampie/sec $849.96
DS-303P with RS-232 interface $1,049.98
Switchable between digital and analog modes
2 K word per channel storage

8 bit vertical resolution (25 Lerel/div)
Expanded Timebase 10ms/div - 0.5 s/div
Refresh, Roll, Save all, Save CH2, Pre-Tng
Plotter control

DC Power Supply
PS-303 $1

0.02% + 2mV Ine reguiation

0-30 VDC , 0-34 output
Constant voitage & constant current mode

E——,

o 0 4

59.00 i
B ;

DC Power Supply Triple Output
PS-8202

Two 0-30 VDC , 0-3A outputs
One fixed 5VOC, 3A output
Capabie of independent or fracking operation

$499.95

16V/10A, 30V/10A

0.02% + 3mV load reguiation < - =IT) @ Constant voltage and constant current mode
1 m\rims noise and ripple g - . Four digital meters for volit and current display
. Short circuit and overioad protected - s e Ll g Excellent reguiation and low rippie
| PS-8200 with digital vottmeter $179.00 -~ Q il ] Short circuit and overioad protected
Also avsilable: 30V/SA, 60V/3A, 60VSA r Also available: 30V/SA triple output $549.95

Dual tracidng 30V/3A, 30V/SA, 60V/3A, 60VISA

RF SIGNAL
GENERATOR

S$G-41608B $124.95
100 kiHz-150MHz sinewave in 8
ranges

RF Output 100mVrms to 35 MHz
Internal 1kHz, Extemal S0Hz-20kHz
AM modulation

Audio output 1 kHz, 1 Vrms

-
RF SIGNAL
GEN./COUNTER
SG-4162 AD $229.95

Generates RF signal same as
S$G-41608

8 digit frequency counter 1Hz - 150
MHz for internal and extemal
source Sensitivity <S0mV

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

FAX:(609) 520-2007

Visa, Master Card. American Express, COD, Purchase Order Welcome
CIRCLE 213 ON FREE INFORMATION CARD

AUDIO GENERATOR

AG-2601A $124.95
10Hz - 1MHz in 5 ranges
Output: 0-8Vrms  sinewave
0-10Vp-p squarewave
Synchronization: +3% of oscillation
frequency per Vrms
Output distortion:
0.05% 500Hz - 50kHz
0.5% 50Hz - 500kHz
Output impedance: 600 ohm

AUDIO
GEN./COUNTER
AG-2603AD $229.95

Generates audio signal same as
AG-2601A

6 digit frequency counter 1Hz-
150MHz for intemal and extemal
sources Sensitivity <SOmV

wwWwW americanradiohistorvy com

FUNCTION GENERATOR

FG-2100A $169.95
0.2 Hz -2 MHz in 7 ranges

Sine, square, triangle, pulse and ramp
Output 5mV-20Vp-p

1% distortion, DC offset + 10V

VCF: 0-10V control frequency to 1000:1

FUNCTION GEN/COUNTER
FG-2102AD $229.95

Generates signal same as FG-2100A
Frequency counter 4 digits
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, Voltage Control Generator
Generator Control Voitage & 6 dligit counter
1Hz-10MHz for intemal & extemal sources

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 1 YEAR WARRANTY

CALL OR WRITE FOR FREE CATALOG


www.americanradiohistory.com

instTek®

Test & Measuring Instruments 1sosocerr sues

100 MHz Cursor Readout Scope

4 ch, 8 traces 0S-6101

$1,499.95

* 4 independent channels, 8 traces

* Time /Voltage cursor measurement
* ALT triggening function for 4 ch.

* Sweeps to 2ns/div, Dda};d Sweep
* TV Sync., 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 sensmw 500uV/idiv
* Sweeps to 2ns/div, Delayed sweep
* 20 kV accelerating voltage *
: ‘XV Bc., Z-axis input
an e outpul
* Best 'c%ploo NE‘[Z scope
2 proggs(xl, x10)

$1,329.95

50 MHz Triggering Oscillosco;)e
$699.95

08-653

* Dual Channel

* Hold Off Function
* Delayed Sweep

* Built-in Delay Line

* ALT Triggering

* High sensitivity | mV/div
* Tngger level lock
* 7Z-axis input, CH1 output

function

* TV Sync * 2 probes(x1, x10)
20 MHz Oscilloscope
08-622B

$344.95

* Dual trace, X-Y operation
* TV Sync., Z-axis mp\\/x},d(ij‘}’-l 1 output

* Hi nsitivity | m

. Tng:géilc:/el Rek

* 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 ripple and noise ) .

* Overload and reverse polarity protection

* Features 2 analog or | digital meter(PS series)
2 analog or 2 digital meters(PR series)

PS-1830 ——n

: gmsv. 0-3A)........ .
PS-1830D i .

ital Display
PS-1850 8V,
PS-1850D : Dy
ps-3030 (0
PS-3030D |
PS-6010 -

PR-IBI
PR-3060  (0-

PR-6030 : (0-60V 0-3A e r—
PR-6030D ' Digital Display.

Triple Output DC Power Supplies

-

* Two variable 0-30VDC, 0-3A outputs

* One fixed SVDC, 3A output

* Auto tracking L

* Auto senal and parallel operation

* Constant voltage and constant current mode
* Continuous/dynamuc load can be selected

* Features 4 analog or 2 digital displays

PC-3030 . (0-30V, 0-3Ax2). ...$499.95
PC-3030D : Digital display $549.95
Programmable DC Power Supplies

* High stability , low drift, 4 digit displa
: ﬁrglgvrlcu ot\}'lppt-scnsc/ ! swm:l .selep le
uto step running w/timer setti
* 100 pox;g programmability Plgasscﬁes)
* 50 g}mt programmability series i
* Auto senal and paralle] operation (PP senug
* Auto tracking (PPT series), IEEE-488.2 and SCPI
compatible command set (optional)

PPS-l%&OG: 0-18V, 0-6A).....ccoocoieoiiiii
PPS-3635G: (0-36V. 0-3.5A)
PPS-6020G: (0-60V, 0-2A)
PPT-1830G: (0-18V, 0-3AX2, 0-6V
PPT-3615G: (0-36V. 0-1.5Ax2, 0-6V

FAX:(609) 520-2007

Visa, Master Card..American Express, COD. Purchase Order Welcome

CIRCLE 213 ON FREE INFORMATION CARD
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Digital Display Function Generator
FG-8016G $239.95

S T .

* Frequency Range: 0.02Hz to 2MHz
* Three Instruments in one: Function generator, Pulse
encrator & Frcguency counter.
* Sine, Tnangle, Squaré, TTL Pulse and CMOS output
: lBou(x)gin 6 digit counter with INT/EXT function
:1 tunung e
* Variable DC orf}:‘cgl 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

: Buik-inlC %d\)/oicﬂ%:‘;d audible continuity check
vol range

. O.g/n b&tiagocww

DM-8040 (3% Digits, True RMS)

* Measures ACV to SOkHz . .. P

DM-8055 (5% Digits)..

* 0.006% basic accura

* 1uV, ImQ, 1nA resolution

* dBm measurement

* Auto range, relative mode, Max/Min

DM-8055G(5% Digits, GPIB). $889.95

Model DM-392
(3% digits) $109.95

 * Auto/Manual ranging(38 ranges)

* 42 Segment analog bar graph

* Data Hold/Min-Max memory
/Relative mode

* Auto power off

* Overload protection

* Audible continuity check
fdiode test

* Capacitance: |1pF-40uF

* Frequency: 0.1Hz-1MHz

* 20 Amp range

* Double high energy fused
(1A, 20A)

* 0.3% DCV accuracy

$339.95
.....$649.95

il

DM-351 : 3% Digits w/Continuity, Auto Off..........
DM-352 : 3% Digits, Cap. Freq. .20 Amp.....$
DM-353 : 3% Dagits, Cap. Freq. Temp. hFE..........
DM-391 : 3% Digits, Auto, Cap. Freq. Min/Max....$99.95
DM-392 : 3% Digits, Hold, Min/Max 20Amp.

$109.95
: 3% Digits, Peak, Logic, hFE, Freq........ $119.95

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 2 YEAR WARRANTY

CALL OR WRITE FOR FREE CATALOG AND QUANTITY DISCOUNT

MON SOIUCND3(T ‘9661 AInr
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1 YEAR WARRANTY
15 DAY MONEY BACK GUARANTEE

Unbeatable Discount Prices

POWER SUPPLY FREQ. COUNTER -
i P W Four Instruments in One Instrument
ToRT * TorT MT-100 []Function Generator (3lPower Supply
ESiec o [ N S . * Sine, Square, Triangle, Pulse, * 3-1/2 Digit LCD

- il ﬁz O R, VAT :: R $599 Skewed Sine, Ramp, TTL » Triple output: #1. 0~50V, 0.5A MAX
it : = £G * 0.2 Hz ~ 2MHz #2,15V, 1A #3.5V, 2A

(4] Digital Multimeter
« 3-1/2 Digit LCD
« DCV, ACV, 2, DCA, ACA
* +(0.5% + 2 dgts)

Frequency Counter
« 8 Digit LED
* 1 Hz ~ 100MHz
* + (1 Hz + 1 dgt. + Time Base Error)

AT

" om0 ,o _u e J.ur.n.x_uﬁ““'
—

e
| SWEEP FUNCTION GENERATOR MULTI-METER

Electronics Now, July 1996

0S-3344

. H ¢ Delayed Sweep
0S-3324, 3 Function Tier
[1]* 0s-3304 7 decade

@0 Dual Component Tester/Comparator
@ Triple DC Power Supply

0S-3344, 5 Function
(1] + [2] « [3] «osam4

(4] Frequency Counter
100MHz, 7 Digt LED Display

e Function Generator
0.02 Hz to 2.0 MHz

FG-140 2MHz Function Generator 2MHz Sweep Function Gen. w/Freq. Counter|  1.0GHz Frequency Counter, High Resolution
Reg. $249. $1 49.00 «02Hz-20MHz,| FG-150 FC-200 *10Hz~ 1.0GHz
+ 4 Digit LED isp! e
e Ray $399. $229 00 e San | Reg. $399. $219.00 ol
Triangle, Pulse, ;nlangleR, T R e @ Auto & Manual
Ramp, Skewed SlLiesvsled aSriT;pe. = g e 3 Range
Sine + Linear/Logarithmic -3 ! « 4 Selectable Gate
* VCF, Symmetry ! Sweep ‘ P"—q L et Times
+ Variable DC + 10 MHz Freq, (2589 4 e + 1MQ & 500 Input
- Offset Control Counter Impedance
Oscilloscope Probe Set  HP-9060, _60MHz PS-500 DG Power Supply PS-540 DG Power Supply
Switch Selectable X1/X10  Reg. 529, 0 - s
= HP-9150, 150MHz ‘.E“j [ “'i"] Reg. $S249. $1 59.00 [ Reg. $399. $249-00
Reg. s49. $27.00 s - .o- .0-
EE. = , 0-30VDC 0-16VDC
HP-9250, 250MHz | | & & ?ﬂ@ +01-3A <01~ 108
= Reg. $59. $37.00 | = = aShortk Overiaad Brotetion * Short & Overload Protection

""BEST BUY!™

* 6" Rectangular CRT with Internal
Graticule 10x8cm (Phillips P31)
¢ Uncalibration LED.

* Rise time 8.5nS or less.

o Full TV Trigger for TV-V & TV-H
» Acceleration Potential 12kV

* Variable Hold Off

* 16ns ~ 1.0s Time Base

* 60MHz (X1.X10) Probe Kit: 2 sets
* Power: 115/230V AC

Ondler & Gree Calalog

0S-3304 Reg. $499. | 08-3304 25MHz, Dual Trace | 0S-3315 B
el MERIT
$349.00 |[7] oC to 25 MHz. Dual Crannel 40MHz, Dual Trace
¢ 6" Rectangular CRT with
Interna! Graticule 10x8cm sweep HEIaVEd gmg?ggc
(Phillips P31
« {neahoration LED. Res. s799.  $549.00
¢ High Sensitivity 1 mV/div to
2mV/div X-Y modes, Z Axis Reg. $149.
{intensity modutati
* Rise timeTA?n léecl.ogl)' less. $89.00
. o Full TV Trigger for TV-V & TV-H
08-3324 Re9 $599. * Acceleration Potential 2kV 2 :
$429.00 | - 5omHz X1 X10) Probe Kit: 2 sets ncluding
o Power: 115/230V AC : ' Delure
* DC to 40 MHz. Dual Channel Holsler

Reg. $899. 5VDC, +12 VDG, -12VDC + High Sensitivity 1 mv/div to
$649.00 ' 2mVIdiy X-Y modes, Z Axis Features (DM5050C/DM5100)
——. - (intensity modulation) * Basic DCV Accuracy: + 0.25%

* AC/DC Volt & Amp, Ohm
* Diode, Continuity Beeper
¢ Alligator Clip Test-Leads
o L ead Holders/Velcro Strap Holster

DM5050C, DMM + Capacitance
* 9 Function / 42 Range
* Multimeter

Ohm: Up to 2000Ms2

Digital Engine Analyzer| Capacitance Meter |Pen-Type DMM w/Logic| Multifunction DMM Amp: AC/DC 2 Amp
* Extended Capacitance Meter (3 Range)
Reg. $779. $69.00 | Rep. $79. $49.00 | eg. 579 $59.00 | 2ep. $99. $64.00 0.1pF - 20,0004F
i DM4050 ] Zero Adjust Knob
DMZSO CM210 DM150 «312Dgn | * Trig Lamp
:gr:g/ﬁme;g:dl}gg * 312 Dight = 31/2 Digit * Basc ooy | DM5100, Wide Range w/Logic
Taco, Dwell, . Lco F « Dual Display * Heavy Duty, |* 11 Function/ 45 Range
Duty Cycle 0.1p-20,00004 « Auto & Manual 20A AC/DC « Auto Power Off
* DMM 9 Ranges * DCV, ACV, Resistance 20M)
DCV, DCA, & ¢ 0.5% basic ACA, DCA, © « Capacitance | © Data Hold & Peak Hold
¢ Temperature Accu. ¢ Logic + Freq.upto | * Freg: Up to 20MHz
0~ 1.999°F * Zero Adjust CMOS/TTL * Amp: Up to 20A AC/DC
+ Diode Knob * Data Hold » Ohm: Up to 200M¢
* Continuity ¢ Test Leads & * Diode 3 ‘
* Holster, Temp. Builtin o Continuity « Continuity . Capacltance. 1p - 200uF
Probe, Ciip Leads Socket + Deluxe Hoister | * Logic: TTL, TR hFE

[+]
(=]

Youn Best Sounce for

High Standard Electronics
P.O. Box 744, Lake Forest, CA 92630-0744

\Y% (@ 800-532-3221

(714) 586-2310 Fax (714) 586-3399
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Headband Magnifier

Features double lens for r
choice of 2.2x or 3.3x
magnitication and Velcro
type headband. Net

301 Standard PanaVise

Designed for the professional and
hobbyist, the model 301 turns, tilts z
and rotates to achieve the desired
position. Durable nylon jaws open

Parts
Express

2-1/4". Net weight: 3 Ibs. ' weight: 1/2 Ib.
#EN-365-305 ..crvrrrrerrvermssensrerinnses $39%,, 0, #EN-360-672 wovererrrennnnnninnnnnnnns 3195,

150 MHz Oscilloscope Probe Kit aa

Deluxe probe kit features a modular design

for longer life, switchable 10:1 probe with

GOIdStqr 150 MHz bandwidth, 2.8 ns rise time, and
ad{ustable capacitance from 10-35 pF. 60"
in length. Kit includes 6" detachable

T ground lead, sprung hook, trimming tool, 2

channel identitier clips, and replacement

tip. Includes plastic case.

#EN-390-100.............

GoldStar Oscilloscopes

e $29%

Sure Shot 18" Dish for DSS?®

Built heavier and stronger than OEM mod-
els, able to withstand 120 MPH wind
gusts! “Perfect Curve” manufacturing
process allows for maximum signal
reftectivity. Ideal for replacement of
damaged OEM dishes or for additional

Part # GoldStar # Description Price viewing locations. Sure Shot comes
EN-394-116 0S9100P 100MHz $899.95 complete with mounting hardware and
EN-394-115 0S9060D 60MHz 699.95 instructions. Limited lifetime warranty.
EN-394-110 0S9040D 40MHz 599,95 LNBF not included. Net weight: 13 ibs. §
EN-394-105 0880206 20MHz w/generator 449.95

EN-394-100 0$9020A 20MHz 34995 #EN-210-405...........$49% ,

Hot Shot 18"
Dish for DSS®

The Hot Shot features the same quality
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

Weller WL.C100 Soldering Station

The Weller WLC100 solder &
station is adjustable from 5 to
40 watts. Includes 40 watt
pencil iron. UL approved. Net
weight: 1-3/4 Ibs. One year

manufacturer warranty. power supply and instructions. Note: 2 conductor, 18 gauge heater wire not
included. Limited lifetime warranty. LNBF not included. Net weight: 27 Ibs. —_—
s 540 95
W‘)]kr #EN-210-400 ... e $3139%,
Grundig LNBFs
#EN-372-120 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

CAlG DeoxIT Deoxidizer in single or dual feed. 18 month warranty. Net weight: 1 Ib.

DeouT s a fast-acting HI“ #EN-210-420 (Single feed) $79% ..
Seckitizing soltion ' #EN-210-425 (Dual teed) $99%_,
!ubricates, 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.

Phone FM Transmitter 2 Stage FM Transmitter
Kit Kit

i

Easy to build and tune in the upper part
of the FM band. Reaches over 1/2 mile

This small circuit, when connected to a

s Sl phone line, transmits both sides of a

[
(1-11) (12-23) (24-UP)

Part # CAIG #/Description > Y 6 fra
telephone conversation into the FM (depending on conditions). Uses RF

EN-341-200 DeoxIT D5, 5 oz. Spray ¥ $7.95 $7.15 $6.45 radi(p> band in the 90-95MHz area. The transistor for its final stage. Requires a

EN-341-202 DeoxIT Mini Spray, 15 g. 5 /% 495 4.50 3.95 phone line itself is used as an antenna. 9V battery (not included). High quality

EN-341-205  DeoxIT D100, 2 oz. Spray 100% 1095 9.85 885 Includes all components and PCB and components. Circuit

EN-341-210  DeoxIT Pen Applicator 100% 995 8.95 8.05 instructions schematic provided.

EN-341-215 DeoxIT Vial w/brush, 7.4 ml.  100% 695 6.256 5.65 :

EN-341-220  DeoxIT Precision Dispenser 100% 14.95 1345 1210 #EN-320-067 .... #EN-320-066 ............31 095&CH

B & W CCD Board Car_neras

Ultra miniature, hi%h X
performance 1/3* CCD

single board cameras
feature a built-in 3.6mm
wide angle lens and 400
lines of resolution.
Requires a 12 VDC power
supply (our #120-1100).
Dimensions: 1-1/2" W x
1-3/4"H x 1" D.

]

CALL TOLL FREE
1-800-338-05

340 E. First 51, Daylon, OH 45402

% #EN-335-530

MON soIu0i03i3 ‘9661 Ajnr

-—?.- #EN-335-525
95 #30 day money back guarantee #$20.00 minimum order #We accept Mastercard,
#EN-335-525 (Standard lens) $1 49 ve vVisa, Discover, and company C.0.D. orders 24 hour shipping ®Shipping charge
95 = UPS chart rate + $1.90 ($5.00 minimum charge) ®Hours 8:00 am - 8:00 pm ET,
#EN-335-530 (Pin hole lens) $1 69 e Monday - Friday #9:00 am - 5:00 pm Saturday. Mail order customers, please call
15 for shipping estimate on orders exceeding 5 Ibs. ®Foreign destination customers

please send $5.00 U.S. funds for catalog. ®Quantity pricing available

$7 EACH

CIRCLE 262 ON FREE INFORMATION CARD
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ELINE INC.U“@W@

ver 1o years and 27,000 customers and still growmg

P Liaouip CrysTaL DispLaYs ]

160 x 128 dot L.CD with built-in controller (T6963C)
20 character x 16 line $79.00 or 2 for $149.00
Mfr.: Toshiba TLX-1013-EOQ.
Unit is EL back-lit. Dim: 5%"L x 4" H.
The built-in controller allows you to do text and graphics.
240x64 dot LCD with built-in controller. $79.%
Mir: AND 4021ST-EO. Unit is EL back-lit. or 2 for §149.

| Flat Faceplate » 320 x 200 Dot Resolution ® CGA & Hercules Compatible

Alphanumeric—parallel interface

16x1 ......... 3 for $25.00 20x2.... ..$12.00 40x1.
16x1 (ig. char)....$12.00 20x4.. ..$25.00 40x2
16x2 20x4 Ug cnar) .$25.00 40x4.
24x2.. 2.
32x4

5V power required « Built-in C-MOS LCD driver & controller « Easy “microprocessor”
interface « 98 ASCII character generator « Certain models are backiit, call for more info.

Graphics and alphanumeric—serial interface

size Ml price  size Mir,  price
640x480 (backlit) Epson $35.00 480x128 Hnachl $15.00
640x400 (backlit) Panasonic $25.00 256x128 $20.00
640x200 Toshiba $15.00 240x128 (backlit) Optrex $20.00
480x128 (backlity ALPS $15.00 240x64 Epson $20.00
160x128 Optrex $15.00
| Laser PRopDucTts 1

HeNe Laser Head (10Mw max. output) TEMOO. 15.5” long MEG: NEC $99.2
Laser Power Supply (for HeNe tube) $89.%

| PR ~ MONITORS ]
Non Enclosed 1TL

Comes with pinout. 12V ot 1.4 Amp input  Horizontal frequency | 5Khz. ¢ Ability 1o do 40 and 80 column.

5 inch Amber $35.00
7 inch Amber $39.00
9 inch Amber or Green $29.95

5” COLOR MONITOR $49.%

* 12 YDC Operafion ¢ 15.75 Kfz Horiz. Freq. ¢ 60 Hz Vert. Sync. Freq.
¢ Open Frome Canstruction ¢ Standord Interface Connedior
¢ Degaussing Cail inchided * Mfr. Somiron

9” VGA MONITOR $59.%°

Original IBM units. Monochrome - page white. Tilt & swivel.
= CHARGE COUPLED DEVICES i

“The Spy l MaTtrixX 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

4096 element CCD $29.00
1024 element CCD $15.00 [ Linear Tyee |
2048 element CCD $15.00 ¢ 1728 element CCD $15.00

LASER SCANNER ASSEMBLY $29.%
Assembly intended for a laser printer. Includes loser diode, polygon molor (6 sided) and misc. oplics and lenses.

LASER DIODE (5mW) with collimator $20.%

VISIBLE LASER DIODE: 5mw ot 670nm $15.2
index guided. Threshold current 40 ma fypical.

[ uGCKER CORNER |
CLLL SITE TRANSCEIVER $99.00

These were desk for in an AMPS {Advanced Mobile Phone Service) cell sile. The
20 MHz bandwidth of the lransceiver allows # 10 operale on all 666 channels allocated. The transmit
channels are 870.030-889.980 MHz wilh the receive channels 45 HMz below those frequencies. A digital

POLYGON MOTOR UNIT & DRIVER

Ten-sided first surface mirror mounted on an s 00
armature that spins at 125 revolutions per second 79
yielding a beam sweep rate of 1250 sweeps per o
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 )

is utilized to generate the selected frequency. Each unt contains two independent receivers to
demodulate volce and data with & Receive Signal Strength Indicator (RSSI) circut 1o select the one with the
baest signal strength. The iransmitter provides a 1.5 walt modulated signal 1o drive an exiernal power
amplifier. channel selection is accomplished with a 10 bit binary input via a connector on the back panel,
Olher interface requirements for operation are 26 VDC {unregulated) and an 18.990 MHz refersnce

q y for the digitai sy izer. The units conlain independent boards for receivers, exciter, synlhesizer,
lunable front end. and interface assembly (whu:h includes power supplies and voitage-controlied oscillator).
Service manual, and circuit d inchuded

B NETWORK B |
Proteon ProNet-4 Model p1347 Token Ring Board $79.”

16 bit » 4 Mbps « |IEEE 802.2 and 802.5 compatibie « twisted pair »

Interoperable with IBM Token Ring network

I - Pos & Bar CODE J

MAGNETIC CARD READER $25.%

Includes: = 20 character dol matrix display with full alpha-numeric capability® keypanel

with full alpha-numeric entry ¢ seporate 7.5 VDC/0.5 Amp power supply * standard

telephone interface extension coerj)O lithium battery and flat-cone speaker.

Encased Black & White COmposite CCD Camera with Adapter
IR viewing to 1000 nm 74 Lx 24X W x 1% H
Comes complete with CCD cameri, mounting nut on botom of casing, ssg 00
12vDC power supply. Excellent low light capability, standard RCA NTSC video out.
Great for: entryway security/remote monitoring, s
video conferencmgldeskwp video conferencmg 2 'or 159 00
This miniature camera is perfect for multimedi li as well us security and
surveillance. NTSC output allows use with all pupular vuleo digitizing boards for Apple
Mugcintosh and Microsoft video for Windows. Connects directy to any composite monitor or
VCR with “video” input. Its razor-sharp wide-angle lens focuses from two inches to infinity and
its state-of-the-art CCD 1echnology accurately car 16 level grayscale images for Quick
Time movies and still pictures. Records at 30 frames per second and 260 lines resolution with
low light capability. Uses 12VDC (adapter supplied) and standard RCA cable.
portable Mlicro '[l‘@lrmmﬁmmll $99 20 4 2 for $149.1
Flip up LCD display (9-16 VDC) » Can communj ter having RS 232 pont /
c tronic notehook « /i

Can communicate with anoller M
Onboand mi Complex built in
HP bar code wand (HBCS 2300)....cc.rocvsrren $35.00 i sﬂ‘“‘ [N e P Gl ey
r POWER S(.IPPI.YS l 40x16 (256 Dimensions: 6.3" W, 11"L, 2"H. (With LCD up height is 7.1")

73 WATT SWITCHING $15.00 or 2 @ $25.00, (2} 4 pin power connectors attached
® 115/230 Volt, Dim: 8.5" 1 x 4.5" W x 2" H » Oulput: +5V @ 2-9.75
A +12V@0-1.5A,-5V@0-0.4A,-12V@0-0.5A
68 WATT SWITCHING $12.00 or 2 for $20.00, 115/230 Voli,
Dim: 55" Lx 3.2 W x 1.7"H » Output: SV @ 4 A, 12V @ 4A

et MISCELLANEOUS )

ADAPTEC 4070A (RLL) OR 4000A (MFM)
SCSI Controller, your choice $25.00

IBM 370 option XT and AT emulation boards $35.00

BAREBONES 286-12 COMPUTER $49.00 (2 FOR $79.00)
Slimline deskiap case, 100 watt supply, math co-processor support. On board IDE, & Floppy
contrallers. 2 COM ports and 1 paral el port with saftware setup. Supporls up lo 8 Megs
using standard 30 PIN SIMMs. Internal room for {1) 3 1/2 inch IDE Ecrd drive and (2) 3
1/2 inch floppies. Four 16 BIT ISA slots, accepts full length AT size cards. Keyboord can be
set to no test at boot. Case size is 15.5W x 16D x 4"H.

{Motherboard can be purchased separately: $29.00 or 2 for $49.00})

.6” COMPOSITE MINIATURE COLOR DISPLAY $149.%®
Fully encased. Dim: 1.3” x 1.3” x 4”. 12 Volts DC power. NTSC signal.
250 H x 300 V resolution. Focus adjustable eyepiece.
Applications include camcorder viewfinder, he\met mounted display, efc..
Original cost over $600.00

23605 Telo Ave., Torrance, CA 90505
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977
LA. & Technical Info: (310) 784-5488 Fax: (310) 784-7590

OEM INQUIRIES WELCOME

Minimum Order: $20.00. Minimum shipping and hondlmg chcrge 55.00. We accept cashiers

checks, MC or VISA. No personal checks or COD's. CA residents add 8.25% sales tax. We are
not responsible for typographical errors. All merchandise subject to prior sale. Phone orders
welcome. Foraign orders require speciol handling. Prices subject to change without notice. 20% |
restocking fee for returned orders.
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HSS08

Cémplefe set

You can simply plug the new TiePieSCOPE - HS508 into the paralle!
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 - HS508 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.

The TiePieSCOPE - HS508 is supplied complete with user manual,
software, and two probes.

Call now for a free demo diskette and our catalog!!
Toll-free: 1-800-626-6929

CONWAY Engineering, Inc.
8393 Capwell Drive, Qakland, California USA 94621-2113
for Us 31054 Tel.: 5|Oa';68-4028 - Fa:: SaIO 5683-I§97aBBS Tel.: 510 568-6533

Internet Address: http://www.crl.com/~conway/
CIRCLE 310 ON FREE INFORMATION CARD
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BRIGAR ELECTRONICS

7-9 ALICE ST.

BINGHAMTON, NY 13904

A

SERVING: *INDUSTRY *SCHOOLS *HOBBYISTS *EXPERIMENTERS *CONSUMERS

$30.00 MIN ORDER
SEND FOR FREE CATALOGUE

PHONE (607) 723-3111
FAX (607 723-5202
E-MAIL BRIGAR2@aol.com

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%

OPEN: MONDAY THRU FRIDAY 7:30 AM TO 4:30 PM, SATURDAY 7:30 AM TO NOON

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 display
*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%

PRICE $12.95 EA.
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. y

PRICE... $14.95 EA.
5 for $60.00

3M STATIC CONTROL
FLOOR & TABLE MATS
8200 series - 2 ft. X 5 ft

COLOR BROWN
SPECIAL ... $25.00

ROHM # SLR47VR3F
RED LED T 1-3/4 m

5MM DIFFUSED LED
100 PCS. @ 10¢ EA.
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 ozfin

®SIZE: 1.5"SQ X 1 3/8"F
®3.2VDC "6.BAMP $2.25

COMIPUTER]
PRODULTS

POER PROUCTS 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

BRIGAR
PRICE.. $1.75

CURTIS INDUSTRIES #F1200AA20
10 AMP 250VAC - 20AMP 115VAC
50/60HZ-size: 2'w x 2 %"l x 1 %4"h
250" QUICK Conn.

Brand new

factory Boxed

BRIGAR SALE

PRICE $3.50

TELEDYNE SOLID STATE RELAY

PART # 6158500

CONTROL VOLTS: 3-32VDC “pga TELEDYNE

RATED: 10AMP @ 250VAC

50/60HZ -

OPTO ISOLATED - SPST

Connection: screw or

quick Connects

PRICE... 1 - 99 PCS.
$ 10.95

100 PCS - UP
$9.95

Pheonix Contact # CM62-PS-120AC/24

Linear Regulated compact
power Supply

Input 120vac

Output: 24vdc 1amp
fuse & overioad prot.

UL & CSA APPR.

Slide mountable.

Size: 3"w x 5%"h x 2%"
PRICE... $49.95 EA.

SMITH CORONA #S-67181

External CHARGER -Wail Transformer
Input: 120v 60hz 12w

Output: 9vdc 3.6w

.4amp

6' zip cord with

2.5mm male plug

2 blade input

UL listed.

PRICE ... $2.25

ASTROSYN MINIANGLE Stepper Motor

#23LQ-C202-01H

®144 STEPS ®30 oz in. Hold torque
"B} POLAR - 2 PHASE

"4 WIRE "1.9 Vdc/PHASE

® 0.75 AMP/PHASE
"WEIGHT 3/4 LB

® SIZE: 1-1/2"H X 2-1/4"
"Mounting plate 2-1/4"

SPECIAL SALE..

... $6.95 EA.

ROTRON - TARZAN FAN # TN3A2
HIGH VOLUME FAN - 350 CFM
®SIZE: 7"SQ. X 4-11/32"Deep
"Weight 5 ib.

®*115vac 50/60 hz

85 watt - 1.55amp

®*Ball bearing

=3300 rpm

"5 blade impelier

great for electronic

cabinets & chassis

BRAND NEW..

$49.95

CIRCLE 312 ON FREE INFORMATION CARD
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GRAY FLAT RIBBON CABLE
#YP3301 50 COND. 28 AWG (7/36)
.010" Thick pvc insul. 300V - 105 ¢
awm style 2651 mil-c-49055/1-13a
ul approved .050 Cond. Spacing
black polarity stripe. Will terminate to
any standard idc connector -2.5"Wide
Brand New Factory Boxed.

300 FT. REEL ... $69.00

Lty q-rt.au)

-
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Most accurate
(id0nostics for
proniem PGS...

Low-Level Formats IDE Drives!

v ¥ [
of "M
!: W'ndowsg

P
by _!llﬁh

Gall Now for Information on Special Pricing:

1:600-864-6008

OF Fax (818) 007-0397  mcxd (3 -

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................ ... $4-462-483-483
Micro 2000 Amsterdam 31-206-384-433

e —

Tuiorial Video

New Releases: | .yymash -uve f
DIAGNOSTIC  DiAG NBSis
Call about our Tutorial JooLKIt TOOLK" ‘.

and TroubleShooting
Series on video cassettes!
A wealth of technical
help at your fingertips.

Fully 0/S independent
diagnostic software...
ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy
the expanding need for accurate system diagnosis in the rapidly growing
desktop 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 all 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. @ 0/S INDE-
PENDENT—Does not rely on 0/S for diagnostics. Talks to PC on hardware
level. All tests are full function regardless of O/S (i.e. Windows, Novell, UNIX,
08/2). ¢ 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 1 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!

Call for upgrade [)rieg
complete new features list!

A A4 A
first bver Universol P.0.5.1. Card for All PG5!
Use this Power-0n Seli-Test card to debug
any “dead” PG 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 1/0 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.
@ 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.

MON S210N08|3 ‘9661 A
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CALL TOLL FREE
(800) 292-7711
Se Habla Espanol

C&S SALES

EXCELLENCE IN SERVICE
M-6000 TK-3000

Features: $89.95

* Computer Interface and

Software with RS-232 Output '
* Frequency to 4MHz T::‘:'im‘::::?gn
¢ Capacitance to 40nF * SH-1 - Soldering Iron Stand
* Large 3 3/4 LCD display - ST2. Long Nose Prers
* Temperature to 1999°F + ST-30 - Deluxe Wire Stripper

WRITE FOR A
FREE 60 PAGE
CATALOG!

o TTL IOgiC « SE-1 - Solder Ease Kit
¢ Data/Peak hold
¢ Audible contiuity

¢ Auto power off
$99 .95

ol

¢ Unit indicator
¢ Diode Test

* ND-3 - 3 pc. Nut Driver Set

* TL-8 - Precision Screw Drivers
* §T-6 - Screw Driver Slotted 3/18”
* ST-6 - Screw Driver #1 Philiips
* ET-10 - IC Puiler

* SP-2 - Solder Pump

* ST-20 - Safety Goggies

* ST-9 - Pocket Screw Driver

* ST-4 - Soider Tube

* SW-3 - Soider Wick

A professional technician service tool kit in a
metal reinforced tool case with heavy-duty
handle and locks. A removable pallet han-
dies most of the tools listed with more room
for tools and parts in the lower half.

2MHz Function Generator

MX-9300 Four Functions in One

Model XP-581

* One Instrument with four test and measuring systems:
1.3GHz Frequency Counter + 2MHz Sweep Function Generator
Digital Muitimeter « Digital Tripie Power Supply

(0-30V @ 3A, 15V @ 1A, 5V @ 2A)

Mode"' 4010 « Sine, Square, Triangle, Pulse and
Ramp output

« Varlable duty cycle 31 95-95

Digital Multimeter
Model M-1700

42,5

Digital Multimeter
Model EDM-83B

*169

4 Fully Regulated DC Power Supplies in One Unit
4 DC voltages: 3 fixed - +5V @ 3A, +12V @ 1A, 112V @ 1A
1 Variable - 2.5 - 20V @ 2A

Fluke Multimeters

70 Series 80 Series
Model 70II . . . 9. Model 83 . . .
Model 73lII . . . Model 85 . ..
Model 75!I . Model 87 . ..
Model 7711 .
Model 7911 .

289

18 Functions including freq to
20MHz, cap to 40uF, inductance to
40H, True RMS, Data

in. ” ., TTL logic.
Hold/min./max./avg., ogic ipéie:

Kit Corner
over 100 kits available

PT-223K
$15,95

Phone kit
with
train-

ing
course.

Fiber Optics Technology
with training course
Model FO-30K

31 9.95

11 functions including freq to 20MHz,
cap to 20uF. Meets UL-1244 safety

Model AM/FM-108K
Translstor Radlo Kit

M-1005K
Compact
Multimeter | <%
Kit J

s 95 |
19.

6 Functions

& Transistor

Test

B&K Preclsmn Multimeters
Model 391 ... $149 Model 388A .
s7g

Model 390 . ..3$139 Model 2707 .
Model 389 . .. $109 Model 2860A . . $85
XK-550 Digital / Analog Trainer

Elenco’s advanced designed Digital / Analog Trainer is specially
designed for school projects. It is buiit on a single PC board for maxi-
mum reliability. it includes 5 built-in power supplies, a function gener-
ator with continuously sine, triangular and square wave forms.
1560 tle point breadboard area.
XK-550
Assembled and Tested

*169.*°

XK-550K - KIt

*139.%

Tools and meter
shown optional

15 DAY MONEY BACK

WE WILL NOT BE UNDERSOLD

UPS SHIPPING: 48 STATES 5%
OTHERS CALL ($5 min. / $15 max.)
iL RES. 8% TAX

C&S SALES, INC.

150 W. CARPENTER AVENUE
WHEELING, IL 60090
FAX: (847) 541-9904 (847) 541-0710
CIRCLE 218 ON FREE INFORMATION CARD

GUARANTEE
FULL FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

www americanradiohistorv com
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WRITE FOR A
FREE 60 PAGE
CATALOG!

Quality Scopes by Elenco

R

FREE PROBES
WITH ALL
SCOPES

Japan Quality
But not Japan Prices!
Hitachi
Laptop Color
Digital Scopes

N, 4,
e{\ %,

L

OSCILLOSCOPES

Lowest Prices of the Year!

- "4"‘“‘ LTI o ——

40MHz 25/30MHz
s-1345 *569 DS-303 *1095

* Analog with Delayed Sweep * Analog / Digital Storage

s-1340 ‘489 s-1330 °439

* 25MHz Analog
 Delayed Sweep

s-1325 °335
* 25MHz Analog

\ i

60MHz
Ds-603 ‘1350

* Analog / Digital Storage
* 20MS/s Sampling Rate

s-1365 3795

* Analog w/ Cursors

: N
$-1360 759 | 2 Year
* Analog with Delayed Sweep l Warranty

e

150MHz 60MS/s VC-5460 $3695
50MHz 30MS/s VC-5430 $2695
20MHz 15MS/s VC-5410 $1795

100MHz
VC-8145 - Storage

4 Channel 100MS/s . .. $4795

VC-6155 - Storage 100MS/s $3995
VC-6545 - Storage 40MS/s $2995
V-1585 - 4 Channel . . . ..
V-1565 w/ Cursors . .. ...

¢ Analog

50/60MHz
VC-6525 - Storage 20MS/s $2795 ET
[

VC-6524 - Storage 20MS/s $2295 SCILLOSCOPE SELECTION CHART
V-695 - 60MHz w/ Cursors $1549
V-555 - w/ Cursors ... ...

Time

Sweep Rate Delayed Video Component Beam
Base

Max ns/div Sweep Sync Tester Find
10ns/div Ye o8 Yes Yos
10ns/div Yos Yeos Yos Yes
10ns/div Yes
10ns/div Yes
10ns/div Yos
10ns/div Yes

No. of
Channeis
2

Sensitivity
(max)
1mV/div
1mV/div
1mV/div
1mV/div
1mV/div
1mV/div

Bandwidth
................. MHz

V-509 - Battery Operated . $1795

20MHz

VC-5025A - 20MS/s

DSOW/DMM . ... ...

VC-5025 - 20MS/s DIGITAL STORAGE
DSOW/DMM ... ..... MHz
VC-6523 - Storage 20MS/s $1995 DS:309 80
V252 . $449

V-209 - Battery Operated . $1425

Sampling Memory Internall
Rate Channel Backed Up

20MS/S 2K Yos

20MS/S 2K Yeos

No. of

Analog
Channels
2

Sen (max)
1mV/div
tmV/div 2

Pretrigger Output
%

0.25,50.75 RS232
0, 25,50, 75 RS232

60MHz with
Cursors readouts

20MHz Analog Model 1541C

40MHz

$695

Dual Trace

and Dual Time Base

2120 - $389.95
Model 2260

2125 - $539.95

Delayed Sweep

$1225
$1525
$1795
$1795
$2945

Model 2160

Model 2190A

salh
&
WE WILL NOT BE UNDERSOLD

UPS SHIPPING: 48 STATES 5%
'OTHERS CALL ($5 min. / $15 max.)
IL RES. 8% TAX

44 | 60MHz Dual Trace 100MHz 3 Channel

$949

Dual Time Base * Delayed Sweep

C&S SALES, INC. L4

$1379

150 W. CARPENTER AVENUE
WHEELING, IL 60090
FAX: (847)541-9904 (847) 541-0710
CIRCLE 218 ON FREE INFORMATION CARD

www americanradiohistorv com

...... $2095
Call or write for
complete specs.

Dual Time Base ¢+ Delayed Sweep

15 DAY MONEY BACK
GUARANTEE
@ FULL FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

MON SOIU0IIDBIT ‘9661 ANy
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&

’ “ g Complete On Site
O . Electrzcal Engmeermg Labs

#

« ip ® “y %
4 a

}
Y O O ® O s O O O O e O s s O
. REVER.S§E ENGINEERING ®

® RF CmcUiT DESIGN & MANUFACTURING
W B ) o B A e S

o O e e 9 e Y i . 0 +—u=u—L
* PRODUCT ENGINEERING

* FIRMWARE DEVELOPMENT |
g g

* MiCRO CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT

Y
From Auto-Routing to CNC Routing to Electronic Assemblies. ..
Capital Electronics is Your Best Route For Printed Cikeuit Boards.

DESIGN/LAYOUT PRINTED CIRGUIT Bl,.:-g.nns *ASSEMBLY SERVICES
¢ CAD LAYOUT SERVICES * SINGLE & DOUBLE SIDED . ® FAST TURN BOARD STUFFING
¢ COMPATIBLE WITH ALMOST + * MULTI-LAYER & FLEXIBLE PCB’s ®* WIRE HARNESSES; i
ALL CAD SYSTEMS ¢ FroM QUICK TURN PROTOTYFES * WAVE SOLDERING
¢ FROM SCHEMATICS OR TO SCHEDULED PRODUCTION RUNS ® ACQUISITION OF PARTS
SamPLE PCB’s ¢ FINE Lives, SMT, ¥ . FINAL TESTING
* PHOTOPLOTTING SERVICES ¢ ELECTRICAL TESTING ¢ TURNKEY SERVICES
* 28,800 BAUDE MODEM ° Pm:crous METAL PLATING * CusToM ENCLOSURES
For Quick & Competitive Prwmg or More Informatzon, - '
Please Call Us Today! . For A Iu&mii_l:_ft;%
852 Foster Avenue + Bensenville, IL 60106 INFO@capital-elec.com N
(708) 350-9510 5 E-Mail: Quote@capital-elec.com .
z Fax (708) 350-9760 » Modem (708) 350-9761 Web Access: hutp://wwww-capital elec.com
B #
_ﬁ ®

5 R ) e

CIRCLE 332 ON FREE INFORMATION CARD

EPROM+ || [N RS L

PROGRAMMING SYSTEM
USES PARALLEL PORT

PGS manLEmnaIN,  SUPPORTS OVER

I N

b S HUNDREDS OF UNITS TO CHOOSE FROM!
FLASH EPROMS l

28F256, 512, 010, 020 PLUS 29CXXX, 29FXXX

EEPROMS & NVRAMS (PLUS CXXX)
2804,16,16A,17, 2864, 64A, 65, 28256, 280010
X22l0 X2212, DSIZZO 1225,1230

SERIAL EEPROMS?* (8 PIN PLUS CXX)
401,02,04,08,16,32,65,2444,59C1 1.8572,82,92
9306465666 16811,911,80011A, ER1400/58657

BIPOLAR PROMS* (16 THROUGH 24 PIN)
74SXXX AND 82SXXX FAMILY

MICROCONTROLLERS* (Uv EE AND FLASH)
8741,42,48,49,8751,87C51 8752 C52,87CSXXX

PRICES AS LOW AS $40.00!

% Locer o Shows . We allso carry
W
#* Cutting & Burning bbooks and plans

# Communications about LASERS.
87C75X 89C51 52, 68705 68HC705 68HC711E9

. CALL FOR FREE CATALOG!
e e | | | TEL  (909) 278-0563
SOTYARE. ReAD, VRN, rRoGRAM COPL, DK TLE LowD . SAVE, FAX (909) 278 4887

*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 SZ 89 1269 W. Pomona, Corona, California 91720

P.O. BOX 222

See our catalog on the intemet
Sy ) HTTP://WWW.PWEB.COM/MWK/MAIN .HTM

| P e et OO BN £ \VIAIL: MKENNY1989@AOL.COM

www americanradiohistorv com
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DELUXE TIMEBASE

The

Deluxe

Timebase Kt is

perfect for calibrat-

ing instruments, study-

Ing varlous instruments,

vigwing waveforms on an oscilloscope, etc. Fea-
tures 5 separate outputs: 1MHz, 100KHz, 10KHz,
1KHz, and 100Hz Uses a precision 1MHz crystal
controlied oscillalor and 4 CMOS ICs to divide the
frequencies down lo the lower frequencles Very
stable and precise. Operates froma 9V battery {not
included). Size of PC board: 1 58" x 3 5/8".
Completé withall parts, PC board and instructions.

Siall level 2.
C6717 $6.95

SUPER FAX
"EYES & BRAINS"

These are the "eyes and brains” of a fax machine.
Consists of a small lens coupled to a circuit board
coraining the popular NEC UPD 7940 or NEC
7990 chasgecouple optical scanning IC, resistors.
capacitors, etc. We don't have the specs or sche-
matics but for anyone building, repairing or ex-
pertmenting with fax or optical scanning thess are
amust. Size about 1 5/8"W x 5 172"L x 2 3/4*
thick. Sold as is only because these may have a
damaged part or two.

67317

$6.95

Back panel

These were made to restore the VCR features you like to
use that your cable box takes away. Allows you to record a
salected station tuned in on the cable box while watching a
completely ditferent one from your VCR tuner. Also restores
PIP on TV's that have this feature!

We made a speclal closeout purchase of these units from
the manufacturer as they will no longer offer this item {due
fo the fact that a tew cabie companies are scrambling the
channels which prevents this device from working in some
areasof the country). Because of this fact some of these may
have been customer returns, however, they are like new and
come with all accessories. and instruction manual in an
attractive retail package!

Even if your cable company is scrambilng the signal
you'll want to own one of these as they have a very sleek
black (65/8" x5 1/8"x 13/8") metal and plastic case which
can be used in making your own professional ooking
projectsandhas a built-invideo amp with various electronic
parts. Featuresa power on/off switch with red LED power on
indicator, two 3' FtoF cables, two 6' RCA to RCA cables,
and an AC adapter

Now Only

G7370 $8.95

PHONE ORDERS (602) 451-7454
IF YOU CAN'T FINO WHAT YOU ARE LOOKING FOR, CALL FOR A FREE
COPY OF OUR LATEST CATALOG. THIS CATALOG CONTAINS OUR ENTIRE
PROOUCT LINE OF ALMOST 4,000 ITEMS AND IT IS STILL GROWING!

AMPLIFIED
M
ANTENNA

Bring In those hard to receive
FMstations with thisattrac-
five sleek design ampified
FM antenna. Type FM600
by Geminl. High quality,
brand new unit in manufac-
turers' box features gaincon-
trol and AC adaptor with
instructions. Blowout g&
Price! N

SECRET
ALARM

Hide this attractive small

size aiarm in briefcases. medicine .
chests. drawers, cabinets, etc. and it will silently *stand
guard’. AS 5000 as Someone opens the briefcase drawer,
cabinet, etc. it will start sounding a loud beeping sound.
Operates on one 9V battery (not included) and uses a light
sensitive IC clrcuit with built-in ming delay. The arming
delay allows you 5 seconds to put the unit in a dark place
after you arm ft. Then, as soon as light strikes it (from
someone opening the cabinet door etc.) the alarm sounds
F 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 Vetcro® peet and stick plece on
the back of each unit, that allows you to securely hold the
unit |o the back of a cabinet: Although these alarms are
new, they were manufactured severat years ago and the
adhesive on the double stick velcro surface has dried out
ontheG6948 units which means on those unils you'll have
lo use glue on the adhesive sides of the veicro if you wish
to mount them {mounting is totaily optionat). The G6349

100 WATT AUDIO
POWER

AMPLIFIER
IC LM3875

High performance audio ¢
power amplifier IC capable (L
of delivering 100 wattsin-

tinuously into an 802
speaker 20Hz-20KHz Specs: signal-

to-noise ratio - 95db{min), output short to ground
protection, supply voitage min. - 20VDC, max. -
84VOC, thermal protection, spike protection. Great
for stereo power amplifiers {requires 2 units), seff-
powered speakers, surround sound amplifiers, etc.
TRAT1B, 11 pin power package. Prime with Specs
and simpie application circult diagram.

G6943 $4.50

FOLDING STEREO
HEADPHONES
\

Compact high quality headphones fold for storage in-
side a standard size cassette case Made by Gemini,
these are not only comfortable but also have an excetlent
response: 20-20,00KHz, 9dB @ 1KHz Weight of head-
phones only 1.50z Brand new In retail blister card.

G7018 $3.95

NOTE: All sale prices 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

Visaand personal checks,

L, WiCTaope

Minimum Order: $10.00 gplus $5.00 Shipping and Handling). We accept MasterCard,
owever,wecannot accept persona

checks onorders gutside

GOLDM]NE @ 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). l’

* RED
¢ ORANGE

€
Assortment of all types, colors, sizes and shapes of prime
quality LEDs. Qur largest and most spectacular assort-

ment contains 250 pieces
$10.00

67436

danothave this problem_Both types are electrically perfect
it's only the veicro adhesive problem. Red plastic case Is
approximately 3" x 2 1/2° x 7/8"

G6948 (Bad Adhesive) $2.00

G6949 (Good Adhesive) $2.49

LASER LIKE LEDS [

One of our brightest ciear case jumbo T1 3/4 |

T

red LED produces a brilliant red output.
G6167 4/$1.00

MISSILE/
ARTILERY
NOSE CONE

ANTISTATIC MAT

o~

Brand new beige colored antistatlc mat. Has convenient
snap attachment on left or right side of mat plus flexible
coiled cord with clip to attach to your wrist strap. Great
for use when changing out hard drives, workinq with
computers, static sensitive [Cs, etc. You geta 115" x
22" mat with 2 built-in snaps and a snap-on coiled cord

with clip.
671711 $8.95

We are not sure what these are

from, perhaps a Howitzer sheil or

some military missile. What we do know is that they are
brand new, hollow and made out of whal we believeis spun
aluminum that has been polished. They are precision
made and have an inner threaded base with 4 smail gripper
points on the outside ofthe nose conetotighten it onto the
body of the missile. The overali size of nose cone is about
61/4" tall x 3 1/4” dia. at base. Brand new but may have
some tarnish from being stored (just polish them up).
Great conversation piece

67172 $8.00 ea. 4/$30.00

GIANT SMD
ASSORTMENT

FREE!

Send for your free copg of our latest catalog
containing about 4,000 of some of.the best
slectronic bargalns availablel We have one
of the targest selections of electronic parts,
SMD components, scientific and hobby
items. Send or call for your free copy today!
NOTE: Allforeign catalog requests (except
for canada must include $3.00 shipping &
handling for catalog.

CIRCLE 241 ON FREE INFORMATION CARD

www americanradiohistorv com

h&)

Our largest assortment of tiny SMD parts. You'll find
prime LEDs, ceramic capacitors, resistors, transistors,
diodes, tantalum capacitors, inductors, efc. in every
package. Great way to stock up your parts bins at less
than11/2¢ apart! Over 1,000 piecesina2”x3" zipclose
bag! NOTE: Many SMOD parts are so tiny that the manu-
facturer does nol mark them, however, every part in this
assortment is 100% prime and perfect. Do a little detec-
tive work and save over a hundred dollars!

G7128 $15.00

MON S2IUONDB(T ‘966 AP
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WALLACE & TIERNAN
PRE u‘%.. ON PRESSURE
GAUG

0-10 inchesol” WATER (new)

SIMPSON 6.

condition, not tested
with case: $35.00 [~

HEWLETT PACKARD
8640B SIGNAL GENERATOR

Industry Standard sig-gen SO0Khz-512Mhz fea-
tures internal phase lock/synchronizerand digi-
tal freq readout. +19to -145 dBm output.
AM,FM Ext and Pulse modulation.

Price: $1695.00 OPT 001 add $100.00

OPT 003 add $150.00
. /\/2

LLbERLELbRBBLLLBEG
& & &

O é O § ‘r‘”
B gy o
HEWLETT PACKARD HP3312
SWEEP/FUNCTION GENERATOR
Well designed and easy to use, this function
generator combines economy and quality into
one compact unit. Freq range is 0.1Hz-13MHz,
output into 50 ohms is 10.0VP-P. Sweep-
AM,FM, or tone burst. This unit features-sync.
out, trig. phase, symmetry, offset and more.
| Price: $935.00 ea. Fuily checked.

quy

ik SHIPPING IS NOT INCLUDED IN THESE PRI
EVER USED PRC-66
BATTERIES

Contains 80 Energizer
“AA" Alkaline cells
$10.00ea

@ 20kV or 250pf @ 5Kv

|l - Eimac 2-240 Rect Tube
' Classic bulb shape
Used
bs: new in box$17.50ea
good

608 Gordon Baker Rd. Willowdale, |H

Ontario Canada

T OFFICE:(905) 887-0

\ MINIATUREA\
TAUGHT-BANS RATE
GYRRO (NGAY) $20.00

Sufier nice , finest made. $85.00ea AMPLIFIER (NEW) .V
TRCOAXIAL SWITCH HIGH VOLTAGE $75.00 5 Mw LASER TU
TNC Conagctors (NEW) VACUUM CAPACITORS INMOUNT  $6%
$24.00 uE A $20.00ea GIBSON GIRL emergency

o : ':“ — :‘ > transmitting set AN/CRT-3
W 'S e COMPLETE UNIT $145.00
-VOM 190pf : RECTIFIER/RELAY CHATILLON

KIT: Motorola rectifier
MR1265FL300V @700
AMP (new). '

$22.00

PRC 25 - MILITARY
TACTICAL TRANSCEIVER

Fabulous quality and design are standard in this
30Mhz-75.95 Mhz tactical transceiver.

Output power level from 1.1-2 watts 150Hz
squelch., The units we just received are
reconditioned (newly painted) ready for issue,
and include the battery box. Price: $245.00

We also have PRC-77s available with some
accesories. Price: $495.00

All Prices in U.S. $
Please include telephone/fax # with
mail-in orders. Orders must be prepaid
by guaranteed instrument.
Prices do not include shipping.
Please call us if you have any questions

Manuals available at extra cost
CIRCLE 323 ON FREE INFORMATION CARD

www americanradiohistorv com

TEL: (41 6) 490-8865

Scientific ...

CES. PLEASE CALL FOR RATES***

ARC 116 UHF

zip: M2H-3B4 | _VISA

R

887-0007 FAX: (905) 887-0006

CANON C-mount TV

zoom l¢

FISH SCALE

HP54111D 500-MHz, 1 GSa/s
DIGITAL COLOR SCOPE

This user friendly oscilloscope features, up to 8
bits of vertical resolution, pretrigger, automatic
measurements, HP-IB, up to 2 gigasample capture
when used with 54114A, excellent-single shot
transient signal capture, full trinitron color display
programmable any way you like it, Instant print.
Uses include:

*High Energy Physics

*ECL Design

*High speed Semiconductor

design

*High Speed Pulse analysis

Looks like brand new. Price: $5,500.00

(No catalog available yet!)

July 96
15
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MARCONI SYNTHESIZED

SIGNAL GENERATOR Model 2018
Freq range 80Khz-520Mhz with calibrated output

levels from -127 dBm to +13dBm. Resolution
10Hz. It can be freq, phase or amplitude
modulated from ext or int modulation sources.
RF output resolution is 0.1dB, reversepower pro-
tection of up to SOW is possible without damage to
the instrument. This instrument is microprocessor
controlled and very easy to use, a must for any
serious repair or development
lab.Price : $1750.00 Checked

MILITARY STANDARD D.C.

GENERATOR

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
adjustable approx. 10-32v (28v nom) @ 53.3A
(1.5Kw) continuous duty load.

Price: $379.00 New in Orig. Carton.

You will be impressed!!!

(KR AL - $39.00

8-DAY AIRCRAFT
CLOCK
1-7/8" dial

Great collectors item for the ham
shack, fifties vintage funct/chkd.

"CAL"ASTRONAUTICS

MOBILE SATELITE
COMMUNICATIONS STATION

This is a box chock full of "current” high-end communications technology. These units were

designed so that mobile land based vehicles could keep in touch (via Geostationary Inmarsat satellite
network) with home base using an intetlegent data terminal. The terminal features a back-lit 4 line LCD
display and illuminated keys; one of the transciever's most impressive features is an "L" Band 1.2-
1.55GHz 60 watt amplifier. The fabulous helix antenna (with LNA built-in) is an amazing design with
all kinds of active and passive devices surface-mounted on to the antenna reflector. We consider this the
"ultimate gadgeteers goodie pack” with all kinds of up-to-date RF satellite ground technology. These
systems come complete in their original shipping container with all cables and mounting bracket. Best
of all they operate on 12 VDC. Operators manual supplied (but, there isn't any subscriber data).

(~NoT TESTED) IN GOOD CONDITION.............$345 00

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) 0.001

to 1000. Internal oscillator | KHz.
Used, not functionally checked..
Functionally checked..

PDR-63 PORTABLE
RADIAC METER

This portable radiac set is loaded with all kinds
of cxtras featuring six ranges of sensitivity for
both Gamma or Beta radation measurements.
The Ist scale O-1 rad/hr up to 0-5000 rad/hr. The
unit comes supplied with headset & bat/charger.
Req's only 4 AA Batterics.  Price: $149.95

rl;l’ 3551A TRANSMISSION TEST SET

-HP 3581A WAVE ANALYZER.
-HP 4260A LCR BRIDGE ...... .$ 385.00
*HP 4948A IN-SERVICE TIMS (brand new) .. . $2,995.00
-HP 5006A SIGNATURE ANALYZER ...... .$ 350.00
-HP 5315AUNIVERSAL COUNTER (1 GHz) .$ 675.00
-HP 54111D COLOR DIGITAL STORAGE SCOPE ........ $5,500.00
-HP 6472C POWER SUPPLY 0-64V @ 0-150A . $1,800.00
-HP B160A OPT-20 PROG PULSE GEN .... . $2,995.00
-HP 8505 NETWORK ANALYZER SYSTEM . $4,980.00
-HP 85588 SPECTRUM ANALYZER .01-1.5Gliz . . $2,350.00
-1P 8559A SPEC-ANALYZER .01-22GH: .......... . $4,995.00
-TEK FG504 FUNCTION GENERATOR (40MHz) .3 875.00
“TEK 1502 TDR w/CHART REC . $2,200.00

4 &TEK 485 350 Mitz OSCILLOSCOPE -$ 1195.00

-CROWN MODEL 7560) IKW PWR AMP. DC - $0KHz .
-DATRON 4000A DC & OHMS CALIBRATOR .............. $4,
-WILD RC-8 AERIAL PHOTOGRAPHY CAMERA
-ENI MOD 310L 250KHz-110MHz @ Sodb GAIN
<ENI MOD 406L 150 KHz-250MHz @ 40db GAIN
-GOULD 220 CHART RECORDER ..
-GOULD RS 3800 PROGRAMABLE CHART RECORDER/W

MOD 5900 S1IG CONDITIONER &DC AMPS (NEW) $6,500.00
-Hl- ENERGY CORP. DISCHARGE CAP. 1UF@ 20KV $ 300.00
140F @ 6KV . ... $1,{H40.00

-MARCON] 2018 SYNTHESIZED TOR
80KHz - 520MHz $1,750.00
-ROHDE & SCHHWARZ S1G GENERATOR .4-484MHz.$ 750.00

-WATKINS JOHNSON 8626A-4 with WJ8626-1 & SPN 108
5KHz-30 MHz MIL-SPEC communications reciever ....... $3,950.00

-EATON NM-17/27A EMI FIELD INT. METER .
-FLUKE 5100A CALIBRATOR ..
- KIKISUI POWER SUPPLY (- llOVoutpu( @ 6OADC .
- AM2069 AMPLIFIER FOR PRC 25..
-BOONTON 82AD AM/FM MOD-METER .
- COLLINS HF 8054A 4-chan receiver (new in box)
-COLLINS 651S-1 RECEIVER ...
- GRT-22 UIIF POWER AMPLIFER
-HARRIS RF280 HF/TACTICAL TR
-R392 RECEIVER .5-30MNz ..
-T195 100w COMPANION XMTR TO 392 . $ 8500
- WAVETEK 3002 RF SIG. GENERATOR .. $ 795.00
S SATTENTION DIVERS-GAS DRIVEN CQMLM.SSQB\"“’
- BAUER 11CFM 3500 PSI COMPRESSOR SYSTEM . ss 500.00
- BAUER K14 3500 PSI COMPRESSOR SYSTEM ........ 750 y)

.. $2,500.00
8 175.00
$1.275.00
... $3,695.00

. $1.250.00

.$ 200.00
... $1,500.00
.$ 165.00
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DIGITAL STORAGE

OSCILLOSCOPE

WITH
SPECTRUM
ANALYZER,
DVM, FREQ.
COUNTER,
AND DATA
LOGGER.

0-SCOPE
MODULES
CONVERT PC'S
INTO
MULTIPURPOSE
TEST AND
MEASURING

INSTRUMENTS.

=

No room on the bench? Too much to carry? Why lug a
scope around? Just toss an O-SCOPE into laptop case
or tool kit. When you need a Digital Storage Scope,
Spectrum Analyzer, Data Logger, or DVM, plug the
O-SCOPE into a PC printer port and see it all on the
monitor. Continous, delayed, or triggered sweeps can
be frozen on the screen, printed out , or saved to disk.
Frequency spectrums DC to S00KHz.

Both single and dual channel models accept standard
scope probes and works on 286 or faster desktop and
laptops.

FEATURES:

¢ SMALL & PORTABLE

¢ USES PRINTER PORT

¢ USES STD. PROBES

¢ DC TO 500 KHz (0Scope H)
o 10v/div. TO 50 mv/div.

¢ X-Y DISPLAY (0Scope i) SOFT & HARD CASES

MADE IN U.S.A. SAME DAY SHIPPING
INCLUDES CABLE, SOFTWARE & MANUALS

O-SCOPE Ip (DC-50KHz, single trace) eecsecscscccce $189.
O-SCOPE Il (DC-500KHz, dualtrace) eeececccsscccs $349,
SHIPPING: $7.50 (2ND DAY $11.50)

OPTIONS:
PROBE SETS
EXTERNAL TRIGGER
DUAL TRACE
AUTOMOTIVE PROBES
BATTERY PACK

SEND CREDIT CARD INFO., M.O., or CHECK,OR CALL

1-800-980-9806

Allison Technology Corporation

8343 CARVEL, HOUSTON, TX. 77036 U.S.A.
PHONE: 713-777-0401 FAX:713-777-4746 BBS: 713-777-4753

http://’www.atcweb.com

rg\
TOP=
SE( ]l]"
2074 Erascons Or., PrG. Drawer 837

mogordo, 88310
- - = Please order by Mail or Faxonly - - -

(808)434-0234, 439-1776 (orders
only; i you get volce onter “#11811 any time), 24-hr
Customer Service & Tech Sunvort:

Custom
&505)439-8551 (BAM-6PM MST,Mon-Sat) { p

otates directly to your order or prospective order.
1 Visit our popular site

Web Site Il your friends)
at: http://users.aol.com/wizgur

hi-tech.htmi

Ad

Pusta MO Is Iaslos& ViSA, MC CC OK. COD ($49-
99), add $8. Naw cmlou (200+ offers) $2 w/
oroer, $5 wh (no CC), $244orelgn.

Since 1971, As mn on CBS 80 Minutes,” Forber,
etc, BJ John Wiltlams - former Lockheed Sentor Enginger,
NMSU CS Professor, DOD Electronic Weapons Enginesr,
N Health Physicist. Soid for sducational purneses pnly.
3 B MAC litx, PC4B8 {or better), peripherals,
new lurplus slectronlc pms (u!lequivm;nl - buy, trade.

te

0" lhe Shelf HARDWARE

k SystemsSsrData
ATMS*SecurIl urvelllance*ﬂFﬁW;anvﬂa-

anada gll items In stock.

Beyond PHONE COLOR BOXES
Dozens phone cotor boxes described - man clrcuns.
Ptus Call Forwarding, Confarencing, Phreak Histo
Glossary, Diverters, Extendors, 90 s, REMODB
o' Ivluul ) cm Dplocom. nl Party am‘l

ow angwering h acked
erase - messages, and to convert mom lnlo mlni-VMBs
And countermeasures - protact yourself irom snoops,

Cardhoiders, merchants, banks sufter Billion
losses |nnu:|ry because of credh card fraud, Descrlbos
overy known means of credit card fraud and scams.

A OMATIC TELLER MACHINES
ATM crimes, abuses, vulnerablifiies and deieafs ex
osed! 100+ methods detalled, Include: Physical,
eg. E, cipher, PIN compromise, card counte olﬂng,
ma netic stripe, false front, TEMPEST, Van Eck, tap-
R g spooting. Inside Job, super-cool, vlbuﬂon pulse

voltage - others. Case historles, law, countermea-
suros detalled sacurity checklls! abeled Internal pho-
los, ﬂuns ATMs conhtn up to 250,000 In cash Re-

003 ) g

m
ol 8100+ Billlon per yuﬂ The most comprehensive
survival manuat on cons & scams of all kinds - from
the classic to hrl“loch Detalls o; 100s and manY v;rh-

ntemnet cons, scams and reiate

darUttrasonlcARALIghvSound D
Xmmors/JammersA!Ilsters*NeurophoEwTieb/l

rysta a
Weapon ountermeasures k€SS inflnity Devices
*Voice DisguisersklLineman's Hand-sets wBu
Tap DetectoyBlaster «Phone Color Boxes#DT
Decoders kCarjackKidnap FolieraBumper Beapev/|
Child FindersPanic ButtonseShriek Moduls ATENS
Subliminal MixevAmp {Ultrasound & Infrasound)
*Electronlc DowserswHidden Presence Detectors
*Headn? AssistoraVortex Generator«6th Sense
Communicator «Nolse Cancel. Syslem*LevItalor -
many morel See our Naw ool

ECH
designbui
sult on any devlcvbystenvbrocess’prolect - gloc- | A
Ik foptical (ex: phone/
adlonlMaMnergWV/E Aadav/

personnanenllon needs, Describe & Include $30
pre-engtneering fee (no obllqatlon? Time & cost

timates 7-10 days, Confidentiallty guaranteed,
CELLPHONE MOOS
ee our Cata! or our infamous cellphone
modification gulde ($89) - detalled, compre-
hensive, covers all makes - 10 times more
Info than competitor's "gulde”). {Do Speclal
Projects above to et up-to-date hardwarasoftware).
Freo Data S“[gg- As 2 speclal FREE service 10 our CACP

umh of our massive

aul'tySecurI

ed 1y of your pur-
chm o! CacCP. Data Ilphone: 0 groal, we can fit
In CACP only that In qm m denund Saarch resutts not Euar-
anieed. Request by mall (don't fax}, de & #10 SAS|

PAGER (Beeper, MANUAL ‘
.

g s al
usas lroquenclos ndvanlagos ovor lno uses with cell-
phones, and tips and tricks. And how Pagers ars hacked
and countermeasures, Includes the plans for your own

(transmitter and re-
celver}. $48.

HACKING FAX MACHINES
Describes in detall how Fax machines are hacked and
countermeasures (hacking Faxes Is much more com-

jex than Just connecting a third Fax to the phone fine). | ¢
ncludes Fax protocols, commo parameters, and 2.1
and 4:1 compression. And Insights Into deslgning Fax
In‘lorceprllon devices and rn‘ooltylng existing Faxes into

|

| VOICE MAIL HACKING

olce M VinB) systems are used and the
puc"lc wa]ys m? m hacked. Includes ASPEN, MES-
SAGE CENTER, BIX, 6 BENESIS EZ, SYDNEY, PHONE
MAIL, AUDIX, CINGY, CENTAGRAM, SPERRY LINK,
RSVP, etc, Absolulely m}ulrao for all users, sysops
and socurlry personnell $

PBX HACKING

hacked for *phun® and profit - Including VMS methods
for hacking PBXs themselves - 'PBX HACKING' ad-

wnuu 'VOIcE MAIL mcxmu- dcnlls how VMSs m ¢

]
$24+8ltllon yl Most ars done anonymously and
with little fear of prosetutlon (difficult to prove and to
find the perpetrators). Described In detall, includes
countermeasures. $29.

Beyond VAN ECK PHREAKING

avesdropping on 1V and computer video signals us-
Ing an ordinary TV described In detall. includes secu-
rity Industry reports. Range up to 1 KM. Plans include
both the Consumertronics and the original Top Secret
Van Eck deslp

The HACKEH FILES
v @ en

ute
vices can :lnv dovm B
- whila loads drew | e Lplugs
Into one outiet and normal loads Into other outlets. Also
describes meter cmg‘1 overload droop, etc. Plans $29.
1:0. MANUAL: Extemal magnetic ways (3pplled to
the meter itself) to slow down and stop watthour me-
ters while drawing full loads. Plans.

+ How watthour meters work, ¢ n
error modes (many), ANSI Standards, etc. Demand
and Polyphuse Meters. Experimental Tesults o slow

and by oth 47, All 3, $68

ui\iben ATTACK"

on
Amclu cause: CIncer blnh omcts lnd pro(ouno psy-
] neurologl cal car and Immune
system disordersl Oestructive to peapie, animals, plants,
equipment| IncludesALEUAk_ﬁKlﬂ_Qﬁjﬂflﬁq‘
E investigated)i Includes how to verify and pinpoint
M1 and electroniC attack Sources, and etfective Counter-
mnsuru $29. s Tutorlal
lnslor swerful ELEC EAPONS
8 DEVICES. Optimum clrcuits, fr s wavcfonm
du cycles, Intensities. Thorough. $29. Both
MIND CDNTF!DL
oncem and le gds
(and booyg contml h
Unfortunately, thers Is much rnoru misinformation and
disinformation published than facts. Some victims are
controlled and explofted by arm-chal rts® and so0-
called victims' assistance groups -
the of the Internet o pr:
post ngl | doesn't spprove onm Vlsll our smhlt i
D Ti d

citing electrical, tromag rapeu-
fic, dlaunostlc & prevenﬂvo devlcos (rnostl merlrnon-
tal). History, descriptions, pians (dozens), avallablilties
of Radlonics Davices from early to modem. &
cost $100s, electriclty costs pennies| 29, nlAr.
s Plans for 3 mat:r elsclron c tho gcm

R
HIGH V(;LTAGE mavucss

dresses ALL Issuns rolnlng to PBX hacking, Includin
J or agency affor

] 890 000 hone trau los$ (the average Ioss due to

h 7 A ribed In Ford Ine. $20

e &Y WO el e
nt deiu(lng Culmylb ANI 'ﬂ *87, and Calt Bloch-
ing and *87. Aiso describes c:ﬂu ID Drangas, Beige,
[ o and CF Boxes, ESS, 887, E-§1 Varlous

COMPUTER PHREAKING
Describes in detail how Computers penetrate each
other, and how VIRUSES, TROJAN HORSES, WORMS
el are Dozens of ‘crime and
abuse methods and countermeasures. Includes disk
fllled wlih hacker text files and utHities, and the Iooend
ary FLUSHOT + prolocllon system (Ed Choice, P!

servlcos cmlnnu pUB UA um OKR. (0

Magazine). BBS advice, assword defeats, ulossary
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Pollce radar Is fa: sclnatinP s 0 1
20%! Every known errol' mode - stealth method and
material used to minimize radar reflections - tactic and
stulogr to fight unjust radar tickets (that cost you
$100 In Insurance and risk canceilation) - methods to
detect and Jam signais - fully described] $29.

sécu § oth-
3, treq |||ocal|ons and volcwm sc?nmbl YL d-
Ing. inctudes small receiversAransmitters, telemetry,
antenna optimizations, remote monnoﬂng and control
sacurity, survelllance, and uﬂrlsonlc fIber- o;llc and
nfrared commo, 70+ circult plans, tables.

ul menu-drive ProgH

liASD source code} to .".viu decrypt ucura cl

ﬂh Worked-out examples. Recommended by gfe
ous “Computars & Security.” Manual4 Disk® $29.
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B SP|CE \Y/ 2.0 B LOGIC Vv 3 o for windows™ and macintosh
$199

e Simulations: Transient, DC, AC, Noise,
Distortion, & More

* Build your own symbols & parts

* Full SPICE 3f5 implementation

® Hundreds of devices

* Device & Model Property Editing

e Flexible Visualization of Results:
customized grophs and tables

: ® Version 2.0 for Windows

L e Version 1.1 for Mac & Power Mac

Why Design Circuits the Hard Way? $199

B? Seick and B? Logic are the most powerful and affordable integrated analog and digital  ® EDIF File Format Output
* Enhanced PLD Simulation Capture

* Subcircuit Probing
¢ Over 100 components available

File €1 Cevlces Zoom Simulate dlovery Giindews
B “Tobia for State u--v

circuit design, simulation, and analysis packages available. B* Spice and B?LocGiC neatly
integrate the schematic editor, simulator, and graphics post processor. They are fully infe-
grated and interactive and are extremely easy to use for Windows™, Macintosh™,
and Power Mac™. Both B? Spice and B? Locic 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? LoGic
A Phone 313. 332. 0487 ¢ Demo Disks Available
Beige Bag Software Fax 313. 332. 0392 ¢ University & Student Prices Available
1756 Plymouth Road « Suite 370  E-Mail info@beigebag.com e Site Licenses Available
Ann Arbor » Michigan + 48105 yrl http://www.beigebag.com ¢ Dealer Inquiries Welcome

CIRCLE 335 ON FREE INFORMATION CARD

kAAAAAAAAAAAAA
UWPROCESSOR

The PRIMER 8085 Based Microprocessor Training and Control
System takes you from writing simple programs to

controlling motors. This trainer

< g _
. L) > 5
& 3 k1 Al
= - OCMT %
o kel ° - E 5
. & @ ey Bl i
can be used stand alone - ¥ ] Sl B H Ele 1 B
R via the keypad and — 8 g 8 g; 2 o ™ % % b 3
display or connected to ; @ 8 ) o 3 g S s B FE 40
a PC with the optional - § 2 8— © o 5 1S kX 52 5 §
@ ~ Zs £ e
A upgrade ($49.95). The | g w g 835f 3SHozi: g
Upgrade includes: an £ @ ©gI g SElS (e H w
RS232 sertal port, aserial _9 E ES] o @ 8o 3 § —‘—; e 8 <]
cable, 32K of battery N ke 5 08 ,g 'g E =0 glgg 2 E
backed RAM  and ] ¢ 2 oces=°. ,2Ec:E 5
Assembler/Terminal software. Q o g 3 <8 2 g O G .9[3 Bl s >
ne 0 20 ,23°% TiIk3E: @ £
N [experiments using THE PriMER INcLUDE) | B8 2§ S282F EcHis: 5 2
* Measuring Temperature = PN 3 o5 e g; _2 o o K §§ 3 =
« Usi ot Li O BE: g o2&e™ £H¢elz3| © Q@ o
Using a Photocell to Detect Light Levels bud S g Pagw= 3 sEl°S 23 o | &
E + Making a Waveform Generator o B 2 L5 f§ a < 2 oE c® 8 3 ol
¢ Constructing a Capacitance Meter o 8 2 = ° & E 2 g e ;g E § = zs 7] g
* Motor Speed Control Using Back EMF T 2 o 23 Az i =13 3z g S
R « Interfacing and Controlling Stepper Motors Q i § 3 g @ g s ;85 o @ s % &
¢ Scanning Keypads and Writing to LCD/LED Displays O 2 5 £ 5 g @ 3- 3 § §§ T g o |5 <
¢ Using the Primer as an EPROM Programmer c E g f§ K & 1‘50 b i oL g e : ; (f, %
=B g
The PRIMER is only $119.95 in kit form. The PRIMER Assembled & g .—“,73 ke §8=2 o E S ;;g >89 =
Tested is $169.95. Please add $5.00 for shipping within the U.S. Picurel] | BQ§ & = s 2 d FICEIR-S Qv T
shown with upgrade option and optional heavy-duty keypad ($29.95) installed. < .g 5 A =3 B 8 @& 2
- - Q =] Q| . [T} o
o 5 s, c - 3
n | - 1985 - 1995 ;é 2 < % &) é - 29 =
, —_— z 8| =
1 D w g k= 2 z
=il Ab.lnc. 10 £ 1 NHE: ;
YEAR
P.O. BOX 2042, CARBONDALE, IL 62902 |aversary . =
618-529-4525 Fax 457-0110 BBS 529-5708 -C 99
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100

Earn up to
$60 an hour

_ ' pare tim
1 7| 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

gl ol bl o
]

conmanbd PRODUCTIONS
FCC LICENSE TRAINING, Dept. 210
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!
NAME

ADDRESS _

cITy _STATE ____ ZIP

L----------------------J

Serudng gou aince 1979

':E: JDR Microdevices®

1850 South 10th Street, San Jose, CA 95112-4108

ands for P_LCC, PGA, QFP and Other Packages!
Economically Program PLDs,
EPROMs, MPUs and More!

This versatile system programs thousands of devices! Over 3,000 EPROMs,
EEPROMs, microprocessors and programmable logic devices are supported. §
Adaptors are also available, allowing you to program PLCC, PGA or other pack- §
age styles, i

Over 3,000 devices
supported, including
these popular familfes:
PIC16 751

4 22v10 8749
16v8 20CG10AP
27C256 828131
27C40t  27C101
68HC785 6BHC11
TMS2532 28F020

y Cali Toll-FREE
Moy4p o . 1-800-538-5000 “*
= Wy ,[a’m for Your FREE

e GGy Catalog!

Programs
Over 3,000
Devicesi. -

QO

7‘7//\',“"‘\.11""‘
4 MODULAR CIRCUIT TECHNOLOGY

For an up-to-date list of supported devices, call our
BBS af 1-408-494-1430 and downioad EMUPLIST.ZIP

A menu-driven shell makes programming easy! Select appropriate
programming options with easy-to-use single-keystroke entries. A front-panel
switch eliminates the need to return to the keyboard.

The software includes 2 and 4-way split and shuffle capability for 16 and
§ 32-bit code, hex and extended hex file conversion and more. You can even
write test vectors directly to test your PLD designs!

® Programs DIP EPROMs, EEPROMs, PROMs, PALS, GALs, PEELs,
EPLDs, FPLs, MPUs and more without additional software

® PLCC, PGA and other packages supported using appropriate
adaptors, 4-gang adaptors program multiple devices simultaneously

@ Front panel switch and LED status indlcators allow you to respond
without returning to the keyboard

@ Complete with 8-bit PC compatible ISA card and cable
MOD-EMUP-A 31DS ..o e $489,00
PLCC, QFP, ZIP, 4-Gang and
other adaptors available!

bR, ¢

=

(o-use software ;“‘;‘"es
& o €S
minimal keystro '

Call 1-800-538-5000  ,,,2*,,,
Internet Orders http://www.jdr.com By Phone

f
Toll-Free Fax Ordering Local/International i
1-800-538-5005 1-408-494-1400 w1

TERMS: For xhippinh & Mundiing bncluse $4.29 1nr guuand & $6.98 for Zud duy sir. Ocdees over 1 8. and Isrolim - .
argers may raquire asditinnal shipping cRarRes—contact our Sales Dapt. tar ne Mmoun). CA reswdents mist  fur mecaps)
inchude apghicable sales tar. Prices Sebjcct 19 change withool nofite. We ars nol fespeasible for typographical L_] ﬁ
| errors. We reserve Yhe rigin Lo hood aaanditics aed 1o wabslilate masoinciuscr. All merchandise wbject To pries
sales. & 1ul copy of vur turm da Jeaifable upon reguest. ftgms pictared may ooty W represantative. JOR, Ihe -
JOR tnge, JOR Wiicradevices, iad the MCT Iago are rugistered Irsdamks af JOR Microdevicws. Hoduiar Corcult 14 e
Techaology s B trademack of JOR Micruderioes. Cogyresh 1956 JUR MICHODEVICES. Other rademarhs v tha
propurty af thedr ruspectiee neners
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PROFESSIONAL DESOLDERING with the

51-505°
f'the price of most

ane Norman - Normans Electronics Inc. Adanta GA 404
A cost effective solution to desoldeﬁn(ﬁfﬂuim‘nem at less than hal
equipment. It's performance is AST DING. )

Mike Mul - Service Center -Van
Nuys CA 818-785-7805

The single best investment of repair equipment
we’ve made. It outperforms all other desoldering
tools we’ve used. Easier to use and least expensive.

Bob Monroe - MLALR.C. Electronics - Virginia Beach VA 804-468-3932
Best investment we’ve made. Saves time, especially with muiti-sided
PCB’s. Extreme}l{v(gleased 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 [ast 2 yrs. with positive results.

Bob Sorrels CET/CSM Polytronics Microcomputer - Shreveport LA
We've used our SC7000 almost every day for about three tyears with
virtually no problems. Just clean it before you turn it off for the day.

George Hefner - Hefner Electronics - Coleridge NE  402-283-4333
BemF aone-men service center, | hesitated to spend the money on a
desoldering tool , however all that changed when I nearly ruined a $400

computer logic board. It has cut my desoldering time by 50 to 75%.

Steven Gray - Electronic Wizards - Wichita KS 316-686-8324
By far the best 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 my use of wick by 75% and at $25 a roll, it pays for
itself within months. My total bench time is reduced by approx. 20%.

Don Cressin - Certified Electronics Serv ice - Ellicott 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 - LuRay 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.

Paui Horvat - Service Excellence Inc. - Bergenfield NJ 201-387-7776 It has
made a aimost impossible job (desoldering a 64 pin CPU) a piece of cake.

arold Smed
The SC7000

oo - 567000

DESOLOERING TOOL
i eripeiv )

very easy {o use,
self-contained desoldering
tool. We had a 70% increase in
groduclion after the purchase of the
C7000. I highly recommend it.

Randy Whitehead - Service West - Salt
Lake City UT  801-2624069

My techs thought it would be a
waste. I bought one anfywaﬁ/ after a
demo. My techs then fought over it.
Now we have three. It is the Best
desoldering tool we have ever used.

Timothy Kraft - Monikraft, Inc. -
Cherry Hill NJ  609-751-3252

We reglaccd all our existin

desoldering stations with the SC7000.
Qur technicians are very pleased with
the improved performance, portability,
and reliability over our previous higher
priced equipment.

Alan P, Dunasky - Al’s TV, VCR,
& Computor Service -Cleaveland,
OH 216-631-8132 One of m
most valuable tools in the shop.
would be lost without it.

Bill Warren CET/CSM - Warrens Audio
& Video - Knoxville TN -423-546-1128 We have been
extremely satisfied with the quality and durability of the
DEN-ON SC7000 as well as with after the sale support.

E Keith Sahs - J & M Electronics - Omaha NE .
402-291-7100 It’s a must tool for my bench. 1 can desolder multiple pin
IC’s quickly and ciean. It will even take up large solder amounts on tuner
and case grounds.

Ray Wurmnest - Ray’s Electronics, Inc.-Bloomington IL 309-829-3238
The SC7000 saves time when changing out parts in the home or in the
Service Center — Worth every penny we spent.

Specifications

¢  Totally Self Contained diaphragm vacuum pump and AC motor for
high vacuum suction or reversible hot air blow for SMD removal.

¢ 100Wau 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
on easily cleaned baffle, while air flows around the outside of baffle.

¢ Totally ESD Safe. The housing contains carbon and the tip is at
ground potential for complete ESD Protection.

¢ Maximum vacuum of 600mmHg is attained in 0.2 seconds.

¢ Temperature adjustable from 300°C - 450°C or 572°F - 842°F

Visa - M/C - Discover - American Ex

OWARD Toll Free U
ECTRONIC
NSTRUMENTS

6222 N. Oliver Wichita, KS 67220 NC

1-800-394-1984

=» B A

Available on Request

Cnll Now for Prices to
LOW to Advertise

press - Terms to Qualifving Companys

30 Day Money Back Total Satisfaction Guarantee - One Year Parts and Labor Warranty

International

(316) 744-1984
orFax (316) 744-1994

.S. and Canada
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Electronics Now, July 1996
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Largest Selection of HOME AUTOMATION

in the World!
.".f°3"§ti |2 -,,e- grL =3 Home Automarion

Browse us on the WEB! [ERsass

http://www.techmall.com/smarthome

Hundreds of hard-to-find automation, X10, and wireless
controf products. Computer control of your home, security
systems, surveillance cameras, infra red audiojvideo control,
HVAC, pet care automation, wiring supplies, and much more!

Home Automation Systewms, INC.
151 Kalmus Drive, Ste L4, Costa Mesa, CA 92626
Questions 714-708-0610. FAX 714-708-0614

" Over 500

unique products!

DIGITAL VOICE RECORDERS

e Record up to 218 seconds
* 1 to 8 messages

e Switch-closure actuation §
* 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.

MODEL AudioG-218
Call or write for more information
OEM price and delivery available
Custom designs and enclosures
Single unit price $149.00 plus s+h
Quantity pricing as low as $99.00

402 Riley Road, New Windsor, NY 12553
(914) 564-5347
Specifications and price subject to change.

1-800-USA-NAVY.

World Wide Web:
http://www.navyjobs.com

ONLY COOL-AMP
SILVERPLATES
ONTHE JOB.

From a customer testimonial:

“Ok, your edge connectors don't connect. Or you want
to plate your own PC creations, but you don't want to
bother with electro-plate solutions. The plating on the
socket. . .has worn off and no longer makes reliable
contact...what are you going to do now?

"Give the people at Cool-Amp a call. They have a
silver plating compound | have used for the past couple of
years that solves all of the above problems and more. This
white powder has an infinite shelf life.. .and is easy to use.

“It will actually put a permanent silver plate on copper,
brass or bronze. .. There are no messy or dangerous
chemicals. Application could not be easier. Use a clean rag
and a little bit of water and just rub it on a clean surface. In
minutes you can permanently silver plate a circuit board or
replate a power amp tube or socket.

"It has saved me time, money and my sanity.”

Cool amp has even outperformed electroplating in
recent tests. it is time-proven since 1944.

L-AMP

AND CONDUCTO-LUBE.
THE SILVER-BASED
CONDUCTIVE LUBRICANT.

The upstart, since 1952. Developed for switches,
uses continue to expand to all applications needing a
conductive [ubricant.

dicn Zede

ORDER FACTORY DIRECT:
503-624-6426 or FAX 503-624-6436
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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.
® Supports hierarchical designs and
electrical rules checking.
€ Over 11,000 unique library parts and
symbol editor included.

WinBoard PCB layout

€ Supports 16 layers, multiple copper
pours, and advanced features for RF

designs.
Complete through hole and SMD library.

CAM Support includes BOM, in-circuit
test, NC Drill, Gerber, Pick & Place, DRC.
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Prices start at only ... $250

Information is available on the lvex World
Wide Web. An evaluation copy with a
complete 80 page Getting Started Guide is
only $20.

World Wide Web: http://www.ivex.com

00

R

Tel: (503) 531-3555
Fax: (503) 629-4907
BBS: (503) 645-0576 PTERNATIONAL O3
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YOU CAN “SEE”
INVISIBLE FIELDS
AND AVOID THEM

Most homes and offices
have hot spots with strong
artificial electro-magnetic
fields, 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 poliution meter. It's the only one that independently
eads AC electric fields, AC magnetic fields, andradio/microwaves. It also
reads field strengths in all directions simuitaneously. Every other meter
/thatsells for under $500 reads only magnetic and only in one direction —
they can entirely miss a magnetic field unless pointed correctly and are
blind to radio/microwaves and electric fields, both of which cause biological
effects.
The TriField™ meter reads all three types of fields numerically and with
a SAFE/BORDERLINE/HIGH SCALE, weighted proportional to effecton
the body. Threshoids are based on epidemiological and laboratory
studies. (While no absolute hazard thresholds have been established,
reduction of relalive exposure is prudent.)
The TriField™ meter comes ready-10-use with battery, instructions, and
one-year limited warranty. The cost is $144.50 postpaid.

AlphaLab, Inc. / 1280 South Third West / Salt Lake City, UT 84101-3049
For literature and information, call (503) 54 3-6545

Complete Low Cost Data Acquisition System

for Windows - $67

8 channel recording (4 analog & 4 switch monitoring channels).

Record up to 5000 data points per channel per recording.

Real-time graphical displays of data acquisition e.g. analog & temperature.

No analog to digital hardware required, uses the PC game (joystick) port.
Selectable sample rates (from minute range to 20 hertz), option for user defined
hi- and low- alarms.

Software calibration features allow calibration of sensors and joystick port.

Save data in ASCII & BMP formats, supports OLE with EXCEL.

Built in spreadsheet, ASCII data editor & graph plotting windows.

Includes extensive documentation, plus examples of PC data acquisition projects
(circuits & component suppliers) e.g. temperature, light, voltage, position sensing
& switch sensing. For most hardware interfaces little more is required than a
resistor to link a voltage or sensor to the joystick port.

e Visual Basic code can be purchased.

Purchase Price $69 + Shipping and Handling $6 (USA) or $7.50 (Canada)
Phone for further information. Ph. (805) 499 7990

Measurement Software, 2238 Adrian St., Newbury Park, CA 91320, USA
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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 vdc Output: Gated CMOS Momentary and Latching Lines

Qty 1 ) 10
RF300R  Receiver, Fully Assembled 24.95 20.95 16.95
RF300RK Receiver, Complete Parts Kit 19.95 15.95 12.95
RF300PA Pre—Amplifier. Doubles Range 14.95 11.95 9.95

Small, Economical, Single Channel Transmitter and Receiver Set
Set Code, 60’ Range, 1-7/87x2-3/8°x7/16” (T), 2’x2-3/4"’x9/16” (R)
Receiver Input: 5§ vdc Output: Gated TTL Momentary Line

Qty 1 5 10
RF60 Transmitter and Receiver Set 24.95 19.95 14.95

Add $ 4 shipping for first item + $ 1 for each additional item. Ca. residents add 8.25% tax
Visa, Mastercard, Money Orders Personal Checks and Cash C.0.Ds

Visitect INC. v potsss premon, ca. sess (510) 6511425 Fax (510) 6518454

CIRCLE 322 ON FREE INFORMATION CARD

Monthly Special! Free window clip antenna with these radios!

Trident Spectrum Analyzer
1-1300MHz in two bands with a Span that’s variable
from 500 MHz to 10 MHz. 80db on Screen Range,

9 marker generator, 200K/10K selectable bandwidth,

= 117dBm Sensitivity, outputs to any x/y o'scope.

3 & $699.00

ZE' These are a few of our products and price values. For more information dial toll

8 free or see our web site, or get instant specs & info. from our fax back service.

c

% Toll Free, 24 Hours! For orders. 317543 & ==2Z=== Web: www.aceomms.com. Mastercard, Visa, Checks,

2 9771 for tech support. For Fax Facts A==% Approved P.O.'s & COD (add $5.50) & AMEX, Discover.
Instant catalog sheet service, dial 317 Z==% Prices, specs and availability subject to change.

- 849 8683. ACECOMMS@aol.com Email COMMUNICATIONS Ground shipping and handling charge $7.95

10707 E. 106th St. Fishers, IN 46038
CIRCLE 212 ON FREE INFORMATION CARD
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ARE YOU BEING "BUGGED?"

EVEN AS YOU READ THIS, countless individuals and firms are
being enormously damaged by having their private conversations
overheard, monitored, and\or recorded.

Almost without exception and AFTER the fact, the victims make a
statement something along the lines of “But, | never thought it
could happen to ME!

OUR FINEST |
Counter-Survelllence Pevice

ULTIMATE IN "BUG" DETECTION EQUIPMENT
"DEBUGS" ROOMS AND TELEPHONES!

if you require GUARANTEED PROTECTION against electronic
telephone monitoring devices and COMPLETE CONFIDENTIAL
PRIVACY in certain rooms and areas, we hi% ly recommend the
COUNTER-SURVEILLANCE DETECTOR CSD-18.

Corems Famit ber?

s

EXTREME SENSITIVITY!

This is our finest piece of detection equipmentt The CSD-18
quickly iocates electronic eavesdropping evices in telephones,
homes, offices, vehicies, boats, or concealed o the body. It will
actually pick up many eavesdropping transmitters at ranges up
to 25 fil Extreme sensitivity is obtained via ultra-efficient
amplification circultry directly foliowing the RF detection stages.
Excelient quality dynamic headphones exclude all external
sounds to further enhance detector output.

Encompassing an extremely wide-band frequency coverage of
under 1 Mhz to over 3 Ghz, the CSD-18 quickly "homes-in* on any

CONDUCT A PROFESSIONAL
SEARCH...ANYTIME...ANYWHERE!

dropping Transmitter and immediately pinpoints its location. FULL RANGE
5 Every newspaper and magazine article and every radio and TV cavesdiopping ™
stoiy discussing some new episode Involving "Bugging” devices, ;l;‘?'.d‘;‘:"“ys°:sg;:“‘gléha’sa‘;? . the further the needle moves to DYNAMIC
for electronic 9 : HEADPHONES

== , continues to Increase the ever growing deman
] \ Counter-Survelliance "sweeps” and equipment. The very limited
7~ supply of competently trained and equipped Counter-Survelliance
specialists has crealed a situation where “sweep” rates exceeding $250 per hour
are now considered reasonabie and appropriate.

"FLASHING" LED WARNS YOU INSTANTLY!

And, for maximum telephone security, the CSD-18 automatically
analyzes a pre-programmed series of electronic measurements

This Is an exclting, immensely interesting and profitable field that you can enter with _——along the telephone line and converts the analysis Into an easy to
a minimum investment. Two hours actual practice with the CSD-18 will have you follow, step by step, test procedure. No technical k"OW'ed?jE is
“eading® and “clearing" telephones and rooms with professional ease and ——— requlred or necessary. A visual indication (via a fiashing LED)
competence. The average fee for “debugging” a single telephone is over $200.00 immedlately reveals the presence of the various types of lelephone
It requires about 45 minutes to complete the job and once it gets around that YOU Ea . "aps" and the fiashing sequence Identifies the actual type of

can provide this service, you'll quickly have more clients than you can handle. eavesdropping device.
Even f you choose to provide “sweeps® for only a small number of friends and

associates, your Initial investment will Quickly be returned many times over.

DETECTS THE LATEST "SUPER-BUGS"

Exclusive GSS proprietary circultry assures the utmost privacy protection possible
today. The CSB-HS detects even the very latest ultra-sophisticated eavesdropping
devices specifically designed to defeat detection, including sophisticated "Frequency
Hoppers® and "Burst Bugs". Aiso inciudes mutti-line option for testing business phones.

THE ONE "BUG" TO FEAR MOST!

While most Individuals are now somewhat guarded in their
telephone conversations, they still rather naively feel secure in
the “privacy” of their own home or office. However, the most
common type of tap® presently used by eavesdroppers now

FREE WITH ORDER!

SUBMINIATURE "BODY WIRE"

DETECTOR! D
If you fear the possibility of
being overheard and/or
recorded during private
conversations and requlre .
“silent” notification, we've e
also included our SBD-5 (regularly $225) as
a FREE GIFTI Onry 3" x 2"x 1, this excitin

MAXIMUM PROTECTION
The CSD-18 detects and locates ALL major
categories of surveillance equipment including:
BUMPER BEEPERS,

“BODY" TRANSMITTERS

ITHIN A TELEPHONE RECORDING DEVICES

new development in micro-minlaturization will
instantly detect hidden body wires at ranges
up to 10 ft and alert you via a silent vibration.

BIG MONEY OPPORTUNITIES!
Also, complete information describing the
fantastic opportunities now open to trained
Counter-Surveiliance technicians and how a
number of individuals are reaping a Bonanza
In this booming business| You'll ?earn exactly
how the ever Increasing use of Electronic
Listening Devices by investigative agencies,
government agencies, |ealous suitors and
unscrupulous business competitors, etc. has

Eicks up ALL SOUNDS AND CONVERSATION
OOM ... WITH THE TELEPHONE STiLL ON THE HOOK!

Due to this dav'astatlnq capabiltty, this "nfinity* tap (variously
referred to as Infinity Transmitter, Hookswitch Bypass, 3rd
Wire, Harmonica Bug, etc.) has become the "bug of cholce”

In flagrant violation of federal law prohibfing their use and
sale, these devices in various forms are openly advertised in
many technical publications for as litie as $30. Literally
thousands of these devices are now In the hands of
unscrupulous individuals all over the countryl

In response to this aver~grow|ng threat, a uniquely engineered
feature of the CSD-18 now aiso detects Infinity type devices
anywhere "down the line".

SERIES & PARALLEL PHONE TRANSMITTERS
“INFINITY*, MICRO-WAVE AND "LASER" BUGS

& ALL TYPES OF CONCEALED TRANSMITTERS
including Video, Computer and Fax Transmitters

$
csD-18 Complete

inciudes headphones, antenna/probe, all plugs and
adapters, batteries, the Free SBD-5 & Info Packages.

HOW TO ORDER

created huge demand for this service. 15 o ds. #f ANYONE ... ANYWHERE . is utizing th 2
n other words, 3 . Is utlizing the - IS
FASCINATING HI-TECH telephone tip.and/or ring wires to monitor your private room Order NOW by Mail or Telephone. 10 DAY MONEY F
INFORMATION PACKAGE! conversations while your telephone is on the_hook, you'l BACK GUARANTEE i you're not 100% pleased and =
A detailed analysis of a variety of extremely immediately be made aware of it via a flashing LEDI completely satisfied. We pay shipping char on 0
tascinating hi-tech devices and procedures H  c pay PPINg chatgas K
used for ultra-sophisticated audio and vkieo The CSD- 18001% ':l’OSlT':lVdE INDEATIONd Paraflel Sl[PrapSET B S HiesitdeT e A i) SHORE Sl =
eavesdropping including micro-wave and e 18 also flawlessly detects “Series” and “Parallel” o m
laser devicpe gmoniu:»rlng;g new methods for telephone transmitters and “Telephone Recording Devices". () ke Great Southern Securlty o
listening thru walls; all about scramblers, And, a separate feature silently indicates when extension 513 Bankhead Highway Q
voice changers and exactly how neighbors phones are rncked up or being used, The CSD-18 completely Carroltton. GA 30117 3
eavesdrop. How missing persons are found, eliminates all doubt and guesswork. = 3
confidential data banks are broken into, lie f o
detectors deceived and much morel a8 CEI??BLHIISRVE I“IZISTEF:-I.:_‘: FIEAtTUHE"‘Y Rai FASTEST SERVICE CALL TOLL FREE &
e -18 will even aliow you to “isten-in" to exactly whal =
A comprehensive information package the eavesdropper is surreptitiously monlitoring. And, without
" L 9 - Q
”‘éﬁmapggﬁs?cﬂf‘b\g'r:g:::m’ g the eavesdropper ever becoming aware that he has been 1 800 732 5000 E
Reads like a James Bond novel, with one | detectedl We are unaware of ANY other detection equipment O i ; ! -
Irsbrian axcopton. 118 NOT ACTION having this combined capabiliy AT ANY PRICEI E aserceral] | @
- !
— ; 105
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Electronics Now, July 1996
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Fantastic DMM Offer!!!
Don't let the price fool you. This meter is a
digital multimeter designed for engineers
and hobbyists. Equipped with 5 functions
and 19ranges. Eachtest position is quick?y,
and easily selected with asimple turn af
the FUNCTION/RANGE selector rotary

switch.

ISl Rubber Boot Included Our

Dispiay: 3-1/2 Digit LCD, 2tmm Figure Height Best
with Automatic Polarity O_[fer

Overrange Indication: 3 Least Significant g Ever

Digits Blank

Temperature for Guaranteed Accuracy:
23°C+5°C RH<75%

Temperature Ranges:

ona

Operating: 0°C to 40°C (32°F to 104°F) High

Storage: - 10°C 10 50°C (14°F to 122°F) g
Power: 9V Alkaline or Carbon-Zinc Battery(NEDA 160 Quality
Low Battery Indication: BAT on Left of LCD Dispiay Full Sized
Dimensions:188mm long x 87mm wide x 33mm thick DMM

Net Weight: 400g
DC Voltage (DCV)

$199¢

Range: Resolution: Accuracy:

200mvV  100pV

2000mV TmvV

20V 10mv #(1%rdg+2dgts) Resistance (Q)

200v 100mV Range: Resolution: Accuracy:

1000V W 20002 100mQ

Maximum Allowable Input: 1000V DC 2000 1Q

or Peak AC. 20KQ 10Q (1 2%rdg+2dgts)
DC Current (DCA) 200K 1002

Range: Resolution: Accuracy: 2000KQ  TKQ

200uA  100nA 20M  TOKQ +(2%rdg+10dgts)

2000uA  TpA ; Maximum Open Circult Voitage: 2.8V

20mA  10uA +(1.2%dg+2dgts)

200mA  100pA Diode Test

10A 10mA +(1.2%dg+2dgts) Measures forward voltage drop of a

semiconductorjunctionin mV test cur-
rent of 1.5mA Max.

Overload Protection:mAinput. 2A/250V
fuse.
AC Voltage (ACV)

Frequency Range. 45Hz-450Hz less than 302.

Maximum Allowable Input: 750V rms

Response. Average Responding. Cali-  hFE Test
brated In rms of a Sine Wave. Measures transistor hFE.
CATNO DESCRIPTION PRICE

9300G Rugged High Quality DMM with Rubber Boot $19.00

Switchable Scope Probe Sefs
(Selectable X1/Ret/X10) These high
quality scope probe sets are for oscil-
loscopesup to SOMHz (model HP 9060)
or 150MHz (model HP9150). Both sets
include a handy storage pouch and
include an IC test-hook adapter for
the probe. The BNC connector rotates to avoid cable tangie
or kink. Cable length is 1.4 meters.

PRICEEACH

CATNO DESCRIPTION ! 10 100

HP-9060 Scope Probe Set DC~60MHz $16.49 $14.49 $11.58
HP-9150 ScopeProbeSetDC~150MHz 24.95 21.95

18.62

111111 SEE
II....

htt

Range: Resolution: Accuracy: Continuity ]
200V 100mV +(1.2ag+10agts)  The beeper will sound when the resis-
750V 1A% tance of circuit under measurement is

OUR ON-LINE CATALOG AT
D://WWWwW. Ccir.com

Posmve Photo Resist Pre-
W~ Sensitized Printed

W, Circuit Boards

~ /These pre-sensitized printed cir-
/cuit boards are ideal for small
production runs. They provide high

control. High sensitive positlve resist
coated on 1oz. copper foil allows you to go direct from your
computer plot or art work iayout. No need to reverse art.

Single-Sided, 10z. Copper Foil on Paper Phenolic Substrate

PRICEEACH
CATNO DESCRIPTION 1 10 50
PP101 100mmx 150mm/3.91"x 591"  $255 $1.90 $1.70
PP114 114mmx 185mm/4.6" x 6.6" 298 245 198
PP152 150mm x 250mm/5.91"x 9.84" 540 398 3.60
PP153 150mmx300mm/5.91"x11.81" 615 448 410
Single-Sided, 1oz. Copper Foil on Fiberglass Substrate

PRICEEACH
CATNO DESCRIPTION 1 10 50
GS101 100mm x 150mm/3.91"x5.91" § 3.90 $2.98 $2.60
GS114 114mm x 185mm/4.6" x 6.6" 480 349 320
GS152 150mm x 250mm/5.91" x 9.84" 869 598 578
GS1583 150mmx300mm/5.91"x11.81" 10,20 720 6.80

Double-Sided, 10z. Copper Foil on Fiberglass Substrate

PRICEEACH
CATNO DESCRIPTION 1 10 50
GDI101 100mmx 150mm/3.91"x5.91" § 507 $3.68 $3.38
GDI114 114mmx 185mm/4.6" x6.6" 505 420 399
GD152 150mm x 250mm/5.91"x9.84" 1047 739 698
GDI183 150mmx300mm/5.91"x11.81" 1195 869 830

Eftching Chemicals/Ferric Chioride
Adry concentrate that mixes with watertomake
1 pint of etchant, enough to etch 400 sq. inches

of 1oz board. PRICEEACH
CATNO DESCRIPTION 1 5
ER-3 Makes 1 pint $3.50 $2.75
Developer This product is used as the
| developer on our positive photo-resist
! printed circuit boards. Includes instruc-
; e tions. 50 grampackage. mixes with water,
' JRL PRICEEACH
CATNO DESCRIPTION 1 10 25
POSDEV Positive Developer $ .95 $ .80 $ .50

Etching Tank This handy etching sys-
tem willhandle PC boards up to 8"x 9", two
at a time. Ideal for etching your PCB's!
Systemincludes an airpump foretchant
agitation, a thermostatically controlled
heater for keeping etchant at optimum
temperature and a tank that holds 1.35
galions of etchant. A tight fitting lid is also supplied to prevent
evaporation when system is not being used. Typical etching
time is reduced to 4 minutes on 10z. copper board!

REDUCES ETCHING TIME!
DESCRIPTION PRICE
Etch Tank System $37.95

desoldering pumps are designed for easy m
one hand operation for fast, efficient

desoldering. Double O-ring piston seals for maximum suction.

CATNO
12-700

Desoldering Pumps
These powerful plastic body

PRICEEACH
CATNO DESCRIPTION 1 5 10
08-366S  Large Desoldering Pump  $15.89 $13.49 $11.95
08-366E Regular DesolderingPump 1089 859  7.39
08-366TIP Replacement Tip 195 195 195

CIRCLE 333 ON FREE INFORMATION CARD
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ﬂlecfronic Soldering System Here's the ideal splution  Electronic Soldering System with LED Display \

when Temperature Control is required. Easy to use Deluxe temperature controlied system with LED

slide control allows user to set system from 300°F to § display for maximum accuracy. Temperature is

840°F. Voltage to iron from control unit is 24V Iron % odjus'roblefrom100"-480°C(320°—900°F) ronheat-

heating power is 48W. Replaceable 5.3mm tip is ing poweris 48 Watts. Runs on 24V from controller

standard. Replacement irons and tips are ovonoble unit. Replacement irons and'tips are available.
Tip size is 5.3mm. PRICE EACH

AS LOW AS %50 PRICE EACH
CATNO DESCRIPTION

. CATNO  DESCRIPTION
SL10 Temp Controtied 356 00 350 00 SL30  Deluxe Soldering 386 00 S75(IJ
Soldering ron ( System w/LED AS LOW AS s75
SL24v  Spare24VSoldering 1050 7.50 SL24V  Spare 24V Soldering 1050 7.50
Iron Iron for SL10 or SL30
Replacement Tips for SL10/SL30 We now offer a variety of replacement
P P PRICE écn tips for the SL10/SL30 soldering stations.
' l CAT NO DESCRIPTION 1 5 PRICE EACH
821 1/32" Pencil Tip $139  $1.19 CATNO DESCRIPTION 1 5
' 822 1/32" Pencil Tip 1.39 119 825 1/8" Chisel Tip $1.49 $1.29
823 1/64" Pencli Tip 1.39 119 826 3/64" Chisel Tip 1.49 1.29
824 1/16" Chisel Tip 1.49 129 827 3/64" Pencil Tip 1.59 1.39
821 822 823 824 825 826

Ball Bearing 12V DC Fans

These High Quality Fans feature Ball Bearings and Brushless DC PRICEEACH
Motors. All of them are designed to meet UL CSA & VDE CATNO 1 10 25 100
Standards. Design these fans into power supplies, computers CsSD4010-12 $90.88 $ 6.38 $5.48 $4.87
or other equipment requiring additional air flows for heat CSD6025-12 9.38 591 541 4.1
removal. These fans are regular Circuit Specialists stock items  CSD 8025-12 8.88 5.85 519 4.49
— they are not surplus. CSD9225-12 8.95 614 5.29 4.59
INDUSTRY BEST PRIC[NGI CSD 1225-12 11.45 8.96 7.82 6.85

Specifications RATED START PUT STATIC

DIMENSIONS  VOLTAGE  VOLTAGE CURRENT AIR FLOW PRESSURE SPEED  NOISE LEVEL
CAT NO (MM) V) V) (A) (CFM) (INCH-H,0)  (RPM) (dB) WEIGHT (g)
CSD 4010-12 40x40x10mm 12 7 0.06 5.1 0.19 5,500 26 20
CSD 6025-12 60x60x25mm 12 5 0.13 13.7 0.165 4,500 28 65
CSD 8025-12 80x80x25mm 12 5 0.16 37.8 0177 3,000 31 80
CSD 9225-12 92x92x25mm 12 5 0.32 22 0.18 2,800 37 95
CSD 1225-12 1201 2025mm 12 5 0.35 62 0.180 2.500 42 135

e SOLDER e SOLDER -
e SOLDER =+ SOLDER -
We stock high quality 60/40(Sn%/Pb%), .031"
and 63/37, .031"diameter. Thisis prime JIS
certified solder that we maintain as a
regular stock item (It is not "Left-overs,
Rejects or Surplus”) and you can buy it
from us at a fraction of the price that
you are used to.

| CCD Camera - IR Responsive As Low As $109u
« | This black and white monochrome CCD Cam-
era ls totally contained on a PCB (70mm e
x 46mm). The lens is the tallest compo-
nent on the board (27mm high from
the back of the PCB) and it works
with light as low as 0.1 lux. It is IR
Responsive for use in total dark- 3
ness. It comes with six IR LED's on boara. I connects 1o any
standard monitor, AUX or video input on a VCR or through a

Tired of Paying Inflated ; ] [

Prices for Solder? PRICEEACH video modulatorto a TV. Works with a REGULATED 12V power
CATNO DESCRIPTION 1 10 25 | supply (11V-13V). Hooks up by connectiong three wires: redfo
RH60-1 1-lb. Spool, .031",60/40 $ 690 § 596 § 530 12V, black to ground (power & video) and brown fo video
RH63-1 1-b. Spool, .031", 60/40 6.95 6.10 5.41 | signal output. PRICE EACH
RH60-4 4.4-Ib. Spool, .031",60/40 2400 2190 17. 92 CATNO DESCRIPTION 1

RH60-TUBE &-oz. Tube, .031", 60/40 99 89 CA-H34A PCB Mounted IRCCD Camera $125.00 310900

SEE OUR ON- LINE CATALOG AT
!!!!!!! http://www.cir.com !!!!!!!

RECEIVE OUR LATEST gm
CIRCUIT oS IALISTS, INC. | 135 PAGE CATALOG! |8

; i o we OUTPERFORM vam,
800-811-5203 e e e “ ) t

602-464-2485 Seihoaning ppics . SpU
602'464"5 824( FA.X) p?cfdrtIJ%Ts,c ggrws%tj\o? rcszbmgu?ergggglsc;c;?nrj

ACC T : puter parts, plus much, much more. FAX us
\ WE EPT:

MON SOIUCI03|3 ‘9661 AInr

your name and address or call 800-811-
5203, ext. 5, to leave a message on our catalog request line. J
- 107
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{3 Mi Voice 'I'rcnsmlller

o Ultra-Sensitive Mike

o Crystal Clear ..
4 * Tunes 80-130 MHz.

FMVIK KiVPIans ....oo.oemmuscsssinee $39.50 | fUse an Tonecphone ttr? '- 5 -
E a premises, access other or control up
|3 Mi Telephone Xmitter {0 8 devices! TELCON1 Plans/Kit.. 399 50

4+ Tune-able 80-130 Mhz * Undetectable TELCON10 Ready to Use............ 49.50

TACTICAL ELECTRONICS

Plans o__Ready-lo -Use o Easy-to-Bmld Kits

1 * Only transmits when phone is used
VWPM7K Kit/Plans ..

$39.50 ' Cybernetic Earl

\Enhances nomal hearing 3-4 times!
JAdjustabIe volume control, fits easily

into either ear. Many, many uses.
CYBEREAR Ready to U se .. .$19.9

Long Range Pasbolic | phggor Sonic Blast Ptlesdlolt ‘
ids areas of unwanted pests. |
g-':;:g!:;?e BNl;?uxo:hn:' Trains and conditions wild and

domestic animals. Great for |

>>> bam; attics, ceflars, gardens. |

PPP1 to Use....$ 69.50|

{Shocker Force Fields

[Vehicle Electrifier
*{ Make hand and shock balls,

signals to an ultra- more!
high gain amplfier.

PMSK Kit/Pians ....... .. $149.50

* Optional wireless module transmns
captured sounds to an FM radio.
..$29.50

1 WMSK Kit for Wreless Ohon

: i _ shock wands and electri "
; gg:gsnﬂgr!!n ‘ig"n W0 gho objects Great payback %r those mseguysl
q 9 SHK1K Eas' _Assemble Kit .. :

5 || capacity. Great for special effects and™

| Play

. I‘elephone Taping Sg‘slem
» Tapes Phone Conversation ends

| Tape X4 + Check Local Laws before usmgl
| TAP30X_Ready to Use. $84.50

[invisible Poin Field s
{intruder Deterrent i*2 ¢

3 Ml 'I'racl(er l'rgnsmiﬂer | System detects intrusions and tums on a
{ » Tunable Output B, sonic field of pain, causing disorientation,
4 + Uses FM Radio acute paranoia, nausea and more. The

1 ¢ Excellent Signal Beacon

1 HODIK Kit/PIANS ..o 8 otects 4 individual areas up fo 5000 sq ft

Non hazardous when used as instructed.
PPG4K Kit/Plans

Window Bounce Laser Listener |
Aim at window and listen to sounds from
4 reflected llght CAUTION - Not for ||Iega|
Juse. LWB3 Plans .......ccoccersererese s .00

| Programmable audible and wsuali
| stimuli mduces hypnouc trances.

HYP2K K
#EH2 Book of Hypnosis

! FIREBALL Plans (dangerous product] s1000

See In
| Total Darkness!

gerpetrator e Al G : iluminator. _SD10 Ready to Use ... $199.504 permanent injury. 1D coded.
r

| LAPN63 30mw equv, 3000' Price on Req |

Control Their Minds!

31950

remote fire starting. CAUTION REQUIRED!

‘Eledrlc Charge Gun
Life is Precious - PROTECT IT!
Stunsimmobilizes attackers 15
{ fest away! Check your state laws
for legality. More knockdown power!
than most handguns. No

* High Quality IR Night Vision Scope with IR

{ECG1 Data

FMTASTIC BRIGHTNESS! 1™ (Creditable to purch) .....$10.00 1
ety | High Quality |1 ECG10 Charge Gun, Ready to Use,

 Laser Pointer |1 includes FREE Stun Gun! .......$249.50|

LAPN67 15mw equy, 1500'............ $39.50 {STUN GUNS - sold separately: i

1 STUN100 100,000 Voits .

‘|Not a Toy! Uses electronic or piezo
2 {ignition. CAUTION REQUIRED!

Dept ENS-2, Box 716, Amherst NH 03031

Phone: 603-673-4730 FAX: 603-672-5405
N'-'M' TED MC, VISA, COD, Checks atcepted Please add S&oo SaH

STUN200 200 000 Volts

1000’ Potato Cannon § :
VISIT US ON THE WEB! |

POT!_Plans (dangerous product)..$10.00 | | http://www.amazing1.com
| CATALOG! | | 24 Hour Phone
| FREE with Order or | | §00-221-1705 |
= send $1 P&H ) | Orders Only Please! |

W ERadO i

RELAYS * LIGHTS » MOTORS
TEMPERATURE * PRESSURE * LIGHT LEVELS » HUMIDITY

SWITCH POSITIONS * THERMOSTATS - LIQUID LEVELS

MODEL 100

$279

MODEL 40

NEED A CUSTOM PCE27? TRY US.

CIRCLE 326 ON FREE INFORMATION CARD

TURN YOUR PC INTO A
DIGITAL STORAGE OSCILLOSCOPE!

mission technology, Inc.'s PC-MultiScope now sold by Amaze Electronics

As reviewed |
in the May |
1996 issue
of
Electronics
Now!

At right:
Actual
scope
screen as
seen on
your PC
monitor.

. Dual channel; external triggered

. Digital storage; Windows based

. Connects to PC parallel port

. 20Mhz max. digital bandwidth;
2Mhz max. analog bandwidth

. Programmable gain from
Sv/div to 5mv/div

. Frequency analyzer function

. Strip chart recorder function

Integrated 16 bit output

. Visual Basic source code avail.

AMAZE ELECTRONICS CORPORATION
amaze@hooked.net www.hooked.net/users/amaze

H WO =

[

For industrial, hobbyist, educational,
automotive, audio, and medical uses

$399 + /M. VisaMC/Check OK.
Add $99 for source code option

NN

Phone: 800-996-2008 Fax: 408-996-0366

www americanradiohistorv com
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Quality Reconditioned

Test Equipment from Danbar

£S5 0 "1232 l"J?b “"e 5
D g -]
H [ 1 i} 1? .

Hewlett-Packard 3586B
Selective Level Meter

Makes carrier measurements to 32.5 MHz, voice
channe! measurements from 50 Hz to 100 kHz, can use
the 3336B Level Generator as an automatic tracking
generator. Opt 004. Like new condition.

$850.00
Hewlett-Packard 3336B

Synthesizer/ Level Generator covers the frequency
range from 10 Hz to 21 MHz, making the 33368 useful
for telaphone circult loop testing on most FDM systems.
Includes opt 005. Like new.

$850.00

Hewlett-Packard 3325A

Synthesizer/ Function Generator, 1 pHz to 21 MHz,
wideband sweeper, programmabile, 11 digit resolution.

$2000.00

Hewlett-Packard 3314A
Function Generator, .001 Hz to 19.99 MHz with an
amplitude range of .01 mV to 10 V p-p, sine, square and
triangle waves, arbitrary signals, AM/ FM/ VCO, gate
and counted burst.

$3800.00

Hewlett-Packard 214B
Puise Generator, high power 100 V, 2 A output into
50 Q, 10 MHz repetition rate, constant duty cycle.

$1995.00

Hewlett-Packard 8901A
Modulation Analyzer, 150 kHz to 1300 MHz, measures
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.

1 » i e

$2750.00

Tektronix 475A DM44
Oscilloscope

250 MHz bw, dual channel, 5 mV/ div sensitivity, 1nS/
div sweep rate. With differential-time/ 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 sensitivity, 1 ns/ div
sweep rate, 3.0 div/ ns writing speed, selectable input
impedance.

$1000.00

Tektronix 7834 Package

Dc to 400 MHz Storage Oscilloscope Mainframe with
the following plug-ins: (1) 7A19 amplitier, (1) 7A26 dual
trace amplifier, (1) 7B85 delaying time base, and (1)
7880 time base.

$1000.00
Tektronix 7904 Package

Dc to 500 MHz Oscilloscope Mainframe with the
following plug-ins: (1) 7A24 dual trace amplifier, (1)
7A26 dual trace amplifier, (1) 7B80 time base, and (1)
7885 delaying time base.

$1100.00

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

JFW 75PD-001 Power Divider
2 Way Power Divider, Dc to 1000 frequency range,
power division asymmetry (Dc to 500 MHz + .2 dB, 500
to 1000 MHz + .4 dB), 75 Q impedance, input power
1W average @ 25°C , 1000 W peak (1 microsecond).

$22.00 or 5 for $100.00

Hewlett-Packard 8656B

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 8569B

10 MHz to 22 GHz, input preselection,.7 to 22 GHz,
resolution 100 Hz fo 3 MHz.

$9200.00

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

Available with Opt 01, 02, 03 $8250.00

Boonton 9200A

RF RMS Millivoltmeter, 200 pV to 3V, 1% accuracy, 10
Hz to 2.5 GHz, true rms, display in mV, dBm, dBr,
dBmV, dBV or dBW.

$325.00
Hewlett-Packard 3311A

Function Generator, 0.1 Hz to 1 MHz, sine, square,

triangle and pos. pulse

waveforms.
Special
$350.00

AR
Luay
mEL___dn

I=!!"
DANBAR

SALES COMPANY

Please call for our Free 1996 Catalog
14455 NORTH 79TH STREET ¢ UNIT C » SCOTTSDALE ¢ ARIZONA 85260

(602) 483-6202 * FAX (602) 483-6403
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DATA ACQUISITION

and Control Hardware for PC’s
ANA100 Analog /O ........... $99

Ve Wt Yoy

= GG

DIG100 Digltal I/O ............ $39

. [" « 8 Channel 8-8it * 8255 PPI
* INTEGRATED CIRCUITS *0to 5 Volt Input * 24 or 48 TTLVO
* MEMORY (NEW OR USED * 14 TTL 1O lines Lines option
* EPROMS (NEW OR usen} B oy i gl
* CIRCUIT BOARDS s AMPING | - ress
* DIODES
: mSISTORS ANA150 Analog/Counter... $ 89 DIG200 Counter IO ........ $79

* 8 Channei 8-Bit

0 to 5 Volt input
* 3 16-Bit Counters
* 400KHz Sampling

* 3 16-Bit Counters

* 8 TTL input iines

* 8 TTL Output lines

* Seiectabie Clock
Frequency input

i

ANA200 Analog /O ........... $79
™« 1 Channel 12-Bit

0 to 5 Volt Input

optional bi-polar

* 8 Channel 12-Bit
* x1, x5, x10, x50
Programmable

Tel 310-494-4851

Fax 310-494-4913

| : * 100KHz / 300KHz Channel gal
1/ 1891 Obispo Ave Signal Hill, CA 90804 Sampling ate * 100KHal300KHz
* 24 TTL WO lines Sampliing rate

Engineering Software - pc/mspos

Come
Easy-PC Professional XM - integrated Eiectronics
Celebrate CAE System, Combines Schematic Capturs, More Hardware and
o | Simuiation, and PCB Deslgn In one package.... $ 349 Software items
With Us! Ask for our current catalog
] PC-SCOPE - Digital Storage Oscilloscope, 1, 2, 4, or
n QI 8 Channel Capture and Dispiay of Data. Works with We accept
Natio e s

MasterCard/Visa Orders

Salvation Army BSOFT Software, Inc.
PHONE 614-491-0832 * FAX 614-497-9971

w e e k 444 COLTON ROAD * COLUMBUS, OHIO * 43207

<+ ATTENTION CABLE VIEWERS <
CABLE V'EWERS . .get back to your BAS'C 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

We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!
COMPETITIVE PRICING—DEALERS WELCOME

BASIC
ELECTRICAL
SUPPLY &

HOURS: Monday-Saturday 9-5 C.S.T.

s not the mtent of B.E.S.W 10 delud any pay [EIevISIOn ofer. 1o an wi will not assist #Ny Lompany ot individual in doing the same

Electronics Now, July 1996

ey
-
o

WAREHOUSING
CORPORATION

*Refer 1o sales persanne ae specdications

P.O. Box 8180 s Bartlett, IL 607103 8 800-577-8775

CIRCLE 334 ON FREE INFORMATION CARD
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~ “HI-8” VIDEO
~ CASSETTE (USED)

SONY Hi-8 E
@)

Top quality, metal ﬁ Olji
00

particle 120 minute
video cassettes. Used
for a short time, then
bulk-erased. Each

Il cassette has its own

$

plastic storage box. San;
Satistaction
Guaranteed. CAT # VCU-8

[ 10 for $28.00 * 100 for $250.00

CAMCORDER BATTERY
" QUICK-CHARGERS

“Power-Up"™ quick-charger conditioners
can charge nickel cadmium batteries in
about 10% of the time (usually less than
one hour) it takes to charge by conventional
trickle charger. Conditioning cycle dis-
charges battery before recharging to
increase battery life. Easy to read LED's
allow precise monitoring of charging cycle.
includes a cigarette lighter cord, so it can
be used in your vehicle as well as indoors.
Available for two kinds of 6 Vdc camcorder
batteries:

For Panasonic Palmcorder

and other compatible $2 Qg-h
|| atteries. CAT# aCC-16 ea

For Sony Handycam

and other compatible $2 0_0_

batteries CAT# QCC-66 v oath

ORDER TOLL FREE

MAIL ORDERS TO:

ALL ELECTRONICS CORP.

P.0O. BOX 567
VAN NUYS, CA 91408-0567

Nintendo # SNS-002

New, original wail

transformer with

9 foot cord and

co-ax plug with

center pin. Output: 10 vdc @

850 ma. UL and CSAlisted. $ 00
each

CAT # DCTX-1085
[ MAGNETIC CARD READER

Magtek# 21045002

1 Credit card or D card magnetic strip

|\ reader consists of break-resistant plas-
& | tic card guide with decoder pc board
and head. Head is mounted on spring
steel strip which keeps it pressed

@h against the card surface. Terminated

~ with a socket connector at the end of 5
color-coded leads.

3.57" X 0.9" X0.95" 00
CAT# MCR-2 each

Complete, functioning
fiash assembly
with horseshoe
flash tube, original-
ly designed to be part of
a highway warning sign. %
Flashes at rate of 28-30 flashes '
per minute when connected to 3 vdc.

3.32" X 1.17" X 0.7" high. $375
CAT# FSH-3 ‘each

ULTRA-BRIGHT LED]

Rohm # SLA-580MT-E49 T-1 3/4
GREEN, water clear in off state. 500+ mcd

@ 2.1v, 16ma. 2 fOI’ $1 QQ

CAT# LED-33
[ 100 for $40.00 * 1000 for $300.00 |

1-800-826-

FAX (818) 781-2653 * INFO (818) 904-0524
http://www.allcorp.com/
E-MAIL allcorp@alicorp.com

NO MINIMUM ORDER « All Orders Can Be Charged to Visa, Mastercard, American Express or Discover  Checks and Money Orders Accepted by Mail = Orders
Delivered in the State of Calfomia must include Califomia State Sales Tax « NO C.0.D « Shipping and Handling $5.00 for the 48 Continental United States - ALL
OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping  Quantities Limited « Prices Subject to change without notice.

| MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, v

CIRCLE 214 ON FREE INFORMATION CARD

wwWwW americanradiohistorv com

QUALITY
PARTS

FAST
SHIPPING

DISCOUNT
PRICING

_~ Good-loéking, well con-
< structed 7.5" X 6" X 1.95°
. Canvas carrying case with
Y zipper on three sides.

Webbed nylon hand strap
and ample foam padding
inside. Probably originalty
designed for transporting

memory storage media. ,

The black foam padding inside can easily be

reconfigured to accommeodate photographic,
audio or video components. The removal of
one large chunk of foam gives you a well
padded interior volume of 5.9" x 4.3" x 0.75".
All black with red and white embroidered K-

stor* (tm) logo on tront. CAT# CSE-3

$ 75 10 for $35.00
each 60 for $180.00

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".
1.5" long wire leads.

CAT #
PRE-12

Ora Electronics # MP700 I
Protects against data

interruptions and

eavesdropping of

private conversations

when fax machine,

modem or phone shares a line with other simi-
lar devices. Easy to install. Plugs inline
between wall jack and telephone line. Requires

one for each instrument sharing the same line.

per package CAT #
$300

of 3 devices  MP-700
5432

MON $21U01199(3 ‘9661 AInp
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Robot Kits

EASY TO BUILD You do ALL electronic & mechanical assembly
step-by-step, well-illustrated directions for assembly, experiments

v Academic-Level Books
v Build it Yourself
v Action Packed

using 2-color Instruction Books with
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
Foliows 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! Pnone: VISA/MasterCard

CALL FOR FREE

Mail: Check/Money Order, VISA/MasterCard 40 PAGE CATALOG

Add: $4.00 Shipping

Graymark ro. socois Tusin, ca 9268

CIRCLE 317 ON FREE INFORMATION CARD
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Construction Tools for Audio & More!

Audio Transformmers GREAT LITTLE BOXES P
ot WEREET e Bt . b Prg]te Baes
ADTAKE SO nEr: R T S D SeT 7 ey [WODEL WiDstn A~ B™ oPT
N URHRSTO 1873178 1507800 LO 3 10dB N M8l 4875 RALEE WITHOUT THE 1y MPB-1 1x2x1 .05 235 1.35
Y0 pee i S we AR 0 56%%  foxS e MPB2 1x4x1 256 2.65 1.90
1508 i 2008 A M1ie_ 27 i | SHIPPED MPB-3 1x6x1 300 335 245
BUILD THAT g RipERE S - 1_? AT MPB-4 15x2x15 2.15 2.35 1.60
AUDIO PROJECT a0t ool TR maSag e e 12 Pin Porked Tarmina! * MPB-5 15x4x15 265 2.95 2.45
1507800 150/800 O N0 ‘CenTEn e
WITH SESCOM e 181000 ERE L Rt H MPB-6 15x6x15 3.10 3.80 3.30
AUDIO SIPS 150180 150/600 O 10 30d@ D MiAe 134 PV A4 MPB-7 X2x 35 266 2.05
bpn e e 7t N - MPB-8 15x4x3 285 3.25 3.30
wppmerene SEE 181 3 220 2w PO PIRGRI R
\ . 1800 1 il 80 d W DXEX ! ! B
Apprx LTWX10HXOS D (1876 e wig 1 %ee £t M| Rt New Boxes for ‘96 | uppa1 15xex 370 4.40
> w0 Lo 1 @ 0w o My sesg| LI Eee BOX-IT"* ENCLOSURES |MPB-12 15x6x
Audio SIPsS lb:@& AR+ I - g e s
150 /600 600 1 BT _WMi-100 86 n \ o/ THOED MPB14 2 x4 x
DESCRIPTION MODEL A* B | /w0800 (0 4 <3 .00B N -ME2 4675 e e Large Project Boxes MPB-14 2x4x
—_— | 000 1O 4 % 3008 D MM MK Y MPB-15 2 x6 x
DUAL GEN PURPOSE GAIN AMPS ~ SIP-1  20.00 20.50 50/800 Bk M1 10 NONE L 1977 21.40 Ae1 BoT0r CaW - . o)
DUAL ELECTRONICMIC INPUT AMPS_ SIP-2 25.00 25.50 | |19/80 & M 1 19 208 | Mnoe 80|  5o0i%he FE % MODEL WxDxHin A" B MPB-16 2 x 8 x
DUALELECTRONCLINE INPUT AMPS__ SIP-3 25.00 25.50 | [i/sish M1 10 08 F Miies 4080 me—s oimhf L: -1 4x6x2 '0.38 1250 | |MPB-17 3x2x
DUAL ELECTRONIC UNE OUTPUT AWPS SIP-4 25.00 25.50 | |12 1 H ; § LPB-2 5x7x2 11.00 1300 | [MPB183x4ax
DUAL ELECTRONIC LINE OUTPUT AMPS_SIP-4 25.00 25.50 | [iso/m0 sa  mi Y w@ . wo 7mmo | aff |
LINE AMP WITH BUFFER STAGE SIP-5  21.00 21.50 | [1%7M0 & M EEEFE R LU LPB-3 5x95x2 12.75 1525 [MPB-19 3x6x
| DUALSURMING AMPS  SIP6 15,00 15.00 | [T/ Tar—Htn——S8——RNe LI | soomermes oo U |4 sxbrz 1ars v6ss| |MPBIOSrE
DUAL HEADPHONE AMPS  SIP-7_ 20,00 2050 | |i/mm 1 U181 12 2% & 'Y 2%, =¥SC&s, ., |LPBS 7x7x2 1150 1375} (MPB-21 4x6x
ALC - LINE LEVEL SIP8 2500 2550 | [0 L9 L 0 0 K M W RS Mene |LPB6 7x9x2 1375 16.25( (MPB-22 4x10x
DUALVCA  5IP-9 20.00 2050 | [i0/®0 18 UL 1 e 80 o s s s et ocabu e | LPB- x11x2 1550 18.50 MPB-23 4x12x
FOUR COMMON BUFFER AMPS_ SIP-10_19.00 19.50 | |2/ 1% g | < 0& ¥ W8 =% B LPB- x13x2  17.75 21.00 MPB-24 4x14x E X
DUALELECTRONICSWITCH __ SIP-11 21.00 21,50 | (i@ isk 810 1 «18 socs ¢ s sesof [ } LPB-8 7x15x2 2535 30.00 | (‘040" ALUMNUM AND MICRO EXTRUSION
VIDEQ DA - 3 OUTPUTS SIP-12 3500 35.50 %0 158 U0 40 10dB N e ars | L LPB-10 10x17x2 30.75_ 36.50 ;rggﬁgggﬁgﬁ%ﬁ%ﬁ%ﬁ%
DUCKER SIP-13 2000 2050 | | — Py | =tYiEe LPB-11 13x17x2 36.50 43.25 | |OaoganG A80%
ELECTRONIC MCLUNEPAD S 200 2250 o s 0 1 ug how s wnean ghis LPB-12 4x6x3 12.25 1450
AUTO FEEDBACK CONTROLLER  SIP-15_30.00 30.50 | [SR/KENAT 6 | 18 308 ¢ wiis reso ﬁ LPB-13 5x7x3 1325 1575
FUCTONGSERATOR - IESURE WA SIP-16 3000 J0.50 | famiismimmiig | -x 008 K Meds s i iL } PB4 Sraccs 1508 1a0g| VWHITE OR FAX FOR CATALOGS
AUDIO OSC/METERDRIVER  SIP-17 22.00 22.50 | g™ e 1) 1 Wi 77 ¥ = LPB-15 7x12x3 19.50 23.25 1
RUMBLE SCRATCHFILTER ___ SIP-18_20.00 2050 [ [Ta—mrr 070 wowe 1 e 2100 | | ed$2"& v ILPB-16 7x15x3 2550 3025 CONSTRUCTOR'S HARDWARE,
MIC PRE-AMP / % WATTAMP___ SIP-19_1B.00 18.50 }EE :é E j | ;E k ES 8 i R | g LPB-17 8x12x3 2500 29.50 AUDIO SIPs &
&CATCGSQ?TMVESRTEHNGLEST?H. __sl:-g(: 3400 ‘g‘ 0] | gt i n8 r »e fA LPB-18 8x17x3 27.50 3250 AUDIO TRANSFORMERS
SNGLESUPPLYC. P 00 2050 | jegh gwige U 1 4 0d8_F_Mde S0 (B PHE LP| 0x12x3 29.75 3525
DUAL SUMMNG A4PS - SWGLE SUPLY SIP-22 20.00 2050 | | — 81 =008 550 ey LPB-20 10x14x3 30.00 3550 Fax Orders
UMITEﬁlmﬂé%‘&ga;;En%sg ::l;::z 8%0 g-g W« W WPUT, 1T = TNE TRPUT. 10 = LINE DUTPUT, § = OUTPUT [,_,,:ﬁxb'ﬁ,ﬁ,w LP| 0x17x3 31.50 37.50 Toll Free
Eg@éwgnsupmmvw SIP-PS 30.00 31.00 , ) LP 2x17x3 3575 4225 U.S. & Canada (Mexico dial 95 first)
ACTO +18 vOLT REGULTOR GRCUT Sip-18v 2000 2050 | We also stock over 75 small parts for audio construction! P = 47!: X :;-% gggg 800-551-2749
WE ALSO HAVE PC BOARDS TO MAKE i © wi i [ s T ik @9.00 S0 2t Australia 1800-12-8491
CONSTRUCTION WITH SIPS EVEN EASIER! SESCOM has It a"’ W|th IUSt one ca"' 050" ALUMINUM AND MIN! EXTRUSION
ORDER TODAY ORDERS (800) 634-3457 B FAX (800) 551-2749
—p— ® SESCOM, INC. ALL PRICES INCLUDE WORLDWIDE SHIPPING! HOURS OFFICE (702) 565-3400 m FAX (702) 565-4828
-1 3= 2100 WARD DRIVE  “A 1S USA, CANADA & MEXICO; "8 IS REST OF WORLD d id
T ENDERSON. NV — Monday thru Friday TECH LINE (702) 565-3993 M-Th 8 am to 4 pm (PST)
e i HEN ON, M|N\M\-’M VISA % cww 8 am 'til 4 pm (PST)  SESCOM. INC.is not responsible for inadvertent typographical errors.
sSO-OCO)RDER — i Prices and specifications are subjact to change without notice.
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ElL_ ECTIRONIICEES

Readers Specials!

Take advantage of

these fremendous offers

on select items for the workbench..
Call today, time is limited|

To take advantage of these offers, you must

supply this special price code: E

Value and Selection
From One source...

SAVE

174
TENMA' ’

Digital Solder Station _

Digital display

accurately shows

temperature. 320~900°F

adjustment and

grounded tip make

this ideal for most

soldering applications, :

#21-1590
Reg. $139°00  Sale $99-00 Prices effective

30 Piece Security SAVE
Screwdriver Kit

Ideal for those service

applications made difficult

by using security screws. Kit

contains removal tools for

opening many items

including I1BM PS/2 monitors,

cable boxes, telephone

equipment and more. e
#22-1475 “j_ o
Reg. $3995 ﬂ.] -
Sale 334.95 &

MCM VCR Repair Tech Disk

Ideal for anyone in the VCR
Service Business. Contains over
4800 VCR problems with
practical repair suggestions.
Shows case histories by

model number. You can add |
your own problems

and solutions for future
reference. Requires DOS 3.0,
1MB hard drive space.

#81-1735
Reg. $3995

sale $34.95

FREE “
Catalog

\

July 1 through August 9, 1996

Authorized
Panasonic

11u5*§alz/ Technics

@ MCM ELECTRONICS® Original Parts

650 CONGRESS PARK DR.

Distributor

CENTERVILLE. OH 45459-4072

A PREMIER Company

CODE: ENS25

CIRCLE 296 ON FREE INFORMATION CARD
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449" 139"

48 PIN
yAld

Device Programmers

Connects to standard

* Easy to use software,
PC parallel printer port

on-line help, full
sceen editor

* Fast Programming
(EMP-20)
27C010A, 23 seconds
28C020, 34 seconds
27C040, 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, (29C256-29C010 (EMP-20 only))

» Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87C51, 87C51FX, 87C751,752

* GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 (EMP-20 only)

PB-10 Internal Card for PC

EMP-20
FOR MORE INFORMATION CALL

9 x 5% x 1™

4630 Beloit Drive, Suite 20
Sacramento, CA 95838
(Monday-Friday, 8 am-5 pm PST)

NEEDHAM S ELECTRONICS, INC.

(916) 924-8037
BBS 916-924-8094
FAX 916-924-8065

WISA

-f...GI ﬁ“

of Compater 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 08/2
internals. Learn how to get a super
user account on a UNIX system with
| a virus. Get the inside scoop on the incredible KOH virus
- 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!
=TT 6712 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

CIRCLE 319 ON FREE INFORMATION CARD

Buck Book
CompuTeR VRUSES

Mok Lucu iy
L EIT

CIRCLE 257 ON FREE INFORMATION CARD

DESCRAMBLERS FOR
CABLE TV AND
DIRECT TV SATALITE
BUY DIRECT FROM
THE MANUFACTURER.
$250.00 FOR OUR
VIPER SERIES

'THE MOST SOPHISTICATED 1 PIE
SYSTEM ON THE MARKET!
11 EXTRA FEATURES ¢ REMOTE
CONTROL ¢ SLEEP TIMER
e PARENTAL LOCK OUT ¢ FAVORITE
CHANNEL PROGRAMMING AND
MORE!

owrl
1-800-535-1631

CALL

www americanradiohistorv com
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| Robot Kifs Kits Kifs

Kits!li
New Low Price!
Hyper Peppy Robot #3-296 $29.95

Best seller! mw&'&‘#&k’"—‘
Robot Builder's Bonanza #3-114 $18.95 e
Practicul. ready-to-use circuits. devices, mecha-|
nisms. sources, tools, vision. grippers, naviga-

tion & more! 336 pgs. illust.

Bi
ATy

8

nique high-tech projects & hard-to-find
info. Robots, high voltage Tesla & Van de
Graaff generators, Kirlian photos, lasers &
much more! 400+ pgs, illust.

Moblle Robots #3-098 $39.95

From MIT, 1 complete guide to designing &
huilding robots: hardware, software, sen-
sors, motors. “subsumption” software, 336
pages, illust. A must for all roboticists.

|Mol|¥t Sensors for Mobile Robots #3-145 $59.95
|Rose

tome. Runs forward until it bumps | : (/ -
13 L x 9 H. No soldering required.
|
A great, low-priced kit. “Bump & !
ik x 12 W x 7 H. Requires soldering,

object or hears loud noise, reverses [
A fun & frantic first robot!
run” operation like Hyper Peppy
A fast moving first robot!

Hright red. white & blue, and clear l—-__—'—-
& turns 90°, then resumes With
complete instructions. 14 cm W x ’
Two AA NiCads INCLUDED)!
Sonic Rover Robot #3-174 $27.95
B above. Molded body, red/green
LED, great 48 pg manual. 14 ¢cm L
Two AA NiCads INCLUDED!

New Low Price!
Spider Walking IR Avoider Robot I[—_

#3-186 579.95

Futuristic & maneuverable 6-legged
walker with IR for object avoidance.
Complete instructions, requires solder.
ing. 13em L x 13 W x 10 H. Two
AA & one 9V NiCad INCLUDED!

i Line Tracker Robot #3-188 $69.95
Easy-to-assemble. Front mounted sen- |
sors follow black line on white paper. .

Stylish molded gray & green. with \
complete instructions. 16 cm L x 14 507 _M‘d““"“'l Movements #3-173 _59'95
W x 10 H. Needs no soldering! Two  Reprinted from 1893 - when steam was king!
AA and one 9V NiCad INCLUDED!  Discover 100's of cams, clutches, linkages.
latches. ratchets & more! Don't reinvent the

-ugm Sensing Robot  #3-216  $68.95 past - use it! 120 pg. illust. High powered!
Clever sensors system lets this robot
The Robot Zoo #3-149 $19.95

avoid objects & solve walled mazes!

Dual motors, rubber tires, preassem- i A big. imaginative & fun book

bled gear box & circuit board. 7 cm about animals that work like

W x 16 H x 23 L. No Soldering! robots - or are they robots that

Three AA NiCads INCLUDED! work like animals? 50 full color
pages. For kids of all ages.

Whoa! Everything about sensors: tactile. prox-
imity. ringe. acoustic, laser, radar. microwave,
path following. dead reckoning. compasses.
gyros & more. 330 pgs. Fun & intelligent!

New Low Price!

§- (nrgo Sound Controlled Robot  #3-295 $34.95

You control the action by clap or
whistle. Rotate left. go forward or
stop. Top mounted microphone &
smooth design to glide through the
environment, 11 ¢cm dia. Requires sol-
dering. ideal for Robot Golf

Two AA & one 9V NiCad INCLUDED!

}:’n_él i g PR e T | < (onlro.ll‘mg the Vl_or!d With Your PC #3-165 $35.00

Convert ordinary serial & parallel
New Low Price! {_\—\

L8 ports into ohjectdetecting, motor-
*-_F spinning monsters! 42 circuits AND
WAO Il Programmable Robot
#3-280° $74.95 |
A sophisticated. full function robot kit. 4 A
2 motors, programmable 4-hit micro, [+ .

| software in BASIC, C and Pascall 256
pages, illustrated, with DOS disk.
26 button keypad. sensor arms for zh
collision or edge detection, Moves in s————
all directions, performs if-then decisions based on sensor
input, even do-loops! Requires soldering. Great intro to
robot programming. Three AA & one 9V NiCad INCLUDED!

PC Interfoce for WAO Il #3-195 $29.95
Paralle] cable & 5.25" DOS disk for easy program handling.

IC Hobbyist's Handbook #3-164 $19.95
Toss those old IC data books! This practical
collection has 80 common 1Cs to make 100s
of circuits! Amps. linear. logic. CMOS - with
specs, pinouts, sample circuits — even compo-
nent values (gasp!). 120 pgs. A basic resource!

gl ]

Forrest Mims Engineer’s Notebook
#3-166 $19.95

A classic from THE circuit master himself,
100s of circuits. 156 pgs, 350 illust. Great
starting point for the beginner - an ideal
reference for the advanced!

24-hour Voice Order Line - VISA MasterCard

1800-374-576

Request our FREE Robot Store Catalog!

A Top Selling Kit!
Mobile Robots Brains & Brawn Kit
#3-148  $489.00

A complete, serious research sobot
platform from MIT. With all hard-
ware. C software, 68HC11 CPU.
niemory, sensors. wheels, motors,
chassis, instructions & more. 18 cm
dia. The ideal companion kit to the
Mohile Robots hook (#3-098).
NOTE: Indicate PC or Mac version.

[ =71

To Ordey-

{Mondo-tronics seddes, o

" 524 5San Anseimo Ave. #107-107 1 or credl card fafp,
San Anselmo, CA 94960 AN ardars odd
Questions: 415-455-9330 S500Pg

Fax: 415-455-9333 ¥ Colif.
Email: info@mondo.com odd Orders als
soes oy,

L

Web: www.RobotStore.com

www americanradiohistorv com

; Slums

One Starter Pack
#3-294 5149.95

A complete starter set: Stamp
Programming Package (23-199). a Stamp 1 (=3-201), a BS-1
Carrier Board, & a 9V NiCad. $161.85 value. Upgradeable -
add a Stamp 2 & Carrier Board 2 for full Stamp 2 pouwer!

Stamp Two Starter Pock  #3-279 $169.95

Evervthing needed to move with the Stamp 2: Programming
Package (23-199), one Stamp 2 module (23-198), one BS-2
Carrier Board, a 9V NiCad. $180.90 value. Monstrous power!

BASIC Stamp Progroming Pkg #3-199 $99.00

With cables. manuals, app notes & Stamp DOS program to
edi, file. download & debug both type 1 & 2 Stamps.
BASIC Stamp 1 #3-201 $34.95

& input/output lines. EEPROM for 100 instructions. 4 MHz.
BASIC Stamp 2 #3-198 $49.00

16 input/output lines, EEPROM for 600 instructions, 20 MHz
clock {up to 38,400 baud), touch tones, X-10, more!

Corrier Board, BS1 #1-105 $19.95
Corvier Board, BS2 #1-106 $24.95

) Solar

BEAM Manual & Buttons #3-286 $19.95
Learn the philosophy. practice & history of
solar powered BEAM robotics. Shows
robots. creators, events, winners from past
games. tech references, more. 114 pages,
illust. Informative & fun!

BEAM Videotape, VHS #3-287 $14.95
Dave's exclusive "insider look" at the the world of BEAM
robotics. Solar-powered gizmos fighting for survival, time-
lapse footage, 1995 BEAM Games, more! 60 min, VHS.

Dave's BEAM Solor Engine Kit #3-119 $29.95
Hamess fusion power today! Circuit
@ uses a tiny (11 x 55 mm) soar cell to
drive 2 motor up to 3 RPM! A com-
plete power plant with all parts &
instructions. Just add solder & sun!

Dump Truck Kit #3-212 $49.95
Great full function wheeled base -
rugged rubber tires, 3 motors: steer |
left-right. drive forward-reverse. dump | 7
updown. 2emLx HHx 12w |
Includes tvo D NiCads! |

Power Shovel/Dozer Kit #3-211 $39.95
An excellent full function tank base.
Wire controlled left. right. forward,
reverse, plus scoop up & down. 10 em
W x 28 L x 10 H. Has extra track &
wheels. Two D NiCads INCLUDED!

Tracked Vehide Parts Kit #3-293 $22.95

Get on track! Track, wheels, sprockets. axles, hardware, as
in Dozer above. plus fwd/rev only gearbox, 3V DC motor &
hattery holder. 10 em W x 18 L. Tech Tip: Replace gearbox
with 2 R C Servos for full fwd-rev-left-right action!

R/C Servo #3-278 $19.95 or Servo 6-Pack #3-263 $89.95
Quality RCI) HS-300 servo, 42 oz/in, 0/19 sec. With app notes.

[ International Orders Welcome! First Class P&H: $12.00 i

Musde Wires Prqed Bookd By
Deluxe Kit #3-168 $59.95 R
Create direct linear action with
Muscle Wires. They contract up
1o 5% when powered! Use them
in robots. models and anything needing strong all-electric
motion. 128 page book, full plans for BORIS, a motoress
walking robot & 14 others. Includes one meter each 50. 100
& 150 pm dia Muscle Wires. Get moring todayv!

MON SOIUOID9I3 ‘9661 ANy
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Smart
Battery !
Charger H«

JUN 87 QST
BY WARREN DION N1BBH

FOR GEL-CELLS or LEAD ACID BATTERIES.
Features: Precision temperature tracking voltage

reference & th mode charging sequence. g Q
S".’e"r"an'g.e""c‘s ',e%e, o ‘,zdgo,g, ""?g' s Restores Horizontal and Vertical
selectable. Can be connected to the batter 1 M
lnddeflnately, will nss ovegc}lqaége. \glsigas Z’Fp?undé Sync Lmes from DISfOffed
meas 4" Ve "H. Finish H
anclosure included In kit. o Analogue Video Formats
CompleteKitOnly ............ $59.95 For Free Information Package on Completed Units and Pricing
Assembled&Tested .......... $79.95 e Call
= all Toll Free ©

CA Reslidents add 7.75% sales tax. S&H: $5.00 ) oy

(insured). Forelgn orders adg 50"/: xFor more info N ]-800-236-5778 -

or price list; send legal size SASE (52¢) to:

R.C. Distributing * PO Box 552 * South Bend, IN 46624

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

S  AzA Fngineering N

2521 W. La Paima #K « Anaheim, CA 92801
(714) 952-2114 - FAX: (714) 952-3280

BUY BONDS

CABLE TV DESCRAMBLER KITS

Anyone implying theft of Cable service will be denied assistance.

Universal-New Product Tri-Mode Descrambler SB-3 Descrambler
This Product includes all the Parts, This product includes all the parts  This Product includes all

PC Board, Complete Schematic PC Board and AC Adaptor.
with Functional Guide. Generates NO Enclosure included.
Sync for most Video Applications.

$79.95 $59.95

Call Toll Free 1-800-886-8699

M & G Electronics, P.O. Box 3310, No. Attleboro Mass. 02761 | Y/9A

NO MASSACHUSETTS SALES!

the Parts, PC Board and
AC Adaptor. Enclosure
is not included.

$44.95

Electronics Now, July 1996

Y
=y
[+
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FM STEREO
TRANSMITTER

Own your own FM radio
station. Any stereo sig-
nat you plug mto 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 [s 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"

Cabinet $8.95  km $29.95

PHONE

TRANSMITTER
g Small but mighty,it fits
anywhere. Phone line
d powered, never needs
batteries. Transmits both
sides of a phone conver-
sation loud and clear, wireless, to any FM
radio at great distances. Variable tunes from
70MHz to 130MHz FM. You can also use it as
a speaker phone. SIZE:1.25" x .6°.

FMST-100

Many of our kits are available
completely built

The
“ZAPPER IT”

With it’s new and improved design it will
not only test your radar detector...BUT it’s
tuned to the amateur radio band .

* While your out on American highways personally test
yours and your fellow travelers radar detectors.

The “ZAPPER II” is a 10.450 GHz to 10.550 Transmitter

WIRELESS
FM MICROPHONE

Small but mighty this little jewel
will out perform most units
many times its price. It really

stomps out a signal. The WM-2 kit
is a buffered wireiess mike that
operates from 80MHz to 120MHz FM, the frequency of any
broadcast FM radio. Includes a minl-electret mike. 6 to 12v OC.

WM-2 KT $14.95

SIZE: 1.25" x 1*

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
to one phone or add it to the line to pick up all incoming calls.
The MMPT2 is undetectable if properly installed. Unit has sur-

face mounted parts, you install the leaded parts. Size .45 x .6

MMPT2 wr $29.95

MICRO-MINIATURE
WIRELESS MIKE
So small you couid hide this one on some
real bugs! It's the smallest we've ever
seen. With it's super sensitive mike it
transmits a whisper or a room of conver-
sation to an FM radio, tunable from 88 to
108MHz FM. With a proper antenna it

TEL-B1 BUILT $20.95 KIT $12.95

SUPER SNOOPER

BIG EAR
Listen through walls,

KIT$3995

BUILT$4995

transmits about 1/2 mile. The kit is made with surface mounted
parts, we have already mounted these parts. You install the
leaded parts. Power requirement 6 1o 12v DC. Size .35%.9*

MMWMS5 kT $34.95

hear conversations
across the room. Add
a parabolic reflector
and hear blocks away.
The BIG EAR can be hidden about any-
where. Makes an ultra sensitive intercom.
Can be used as a 1.5W AMP. We supply
a mini-electret mike in the kit. Power
requirement 6 fo12v DC. SIZE:1.75"x 1"

AA-1 BUILT $20.95 KIT $10.95

-\ This Manual contains schematics,
parts lists & P.C. board layouts for

| many of the Rainbow Kits. Use your
\ own parts to construct our kits.

KIT BOOK $14.95
$9.95 with the purchase
of any kit.

632nm the brightest
laser pen we've seen.

INCLUDES 2 AAA Batteries
PEN SIZE: Aprox. 5.5" x .5”

Complete with

* Professional headset

¢ Ultra sensative microphone
* 12” parabolic reflector.

« Individual volume controls for each ear.
* Auto Safety Circuit shuts sound off at
95 decibels for your ear protection.
¢ On/Off & master volume control
* The Bionic Earincreases sound by
up to 30 decibel.
¢ Hear & pinpoint sounds of wild birds
and animals, great for hunters,
Search & Rescue teams, sports
events and Law Enforcement.
* Hear mere whispers at
incredible distances.
* Record those sounds with
your own recorder.

puiLT $149%

12°
PARABCLIC

REFLECTOR BE-1

Our TV filters
eliminate unwanted TV
channels or interference

TV NOTCH FILTER

FOR CHANNELS

2thru 22 that afters both sound and
video with a beep beep
ONLY beep. Works on cable

channels 2 thru 22) only.

NOTE: All TV Filter Kits are sold for educational
purposes only. You must obtain permission from
your local cable company before using these filters on

your cable system.
kit $14.95

DF-222
Please add sufficient postage First Ib $5.00 Canada $7.00
Additional LB. Add $1.00 US FUNDS ONLY
We will accept telephone orders for Visa or Mastercard

To Order Call |}, <0
317-291-7262 | e

ELECTRONIC RAINBOW :

6227 Coffman Rd. * Indianapolis, IN 46268
FAX 317-291-7269 8D

CIRCLE 137 ON FREE INFORMATION CARD
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310 Garfield St Suite 4 New Low Price! |

$59.00

RADIATION DETEGTUR | JT1GIT O 71 R

AN/PDR-63 RADIAC SET, military modular unit uses Electronics €ugene, Oregon 97402
IM-226 module for 0-10-100-1000 rad/hour gamma | The TDD-8X features a
detection, DT-507 low-range detector indicates 0-1- large 8digit LED display and
10-100-1000 mrad/hr and DT-508 0-500-5000 rad/ decodes all 16 DTMF digits.
hr plus simulates radiation absorption by human The 104 character meinory is
skin. Requires four AA batteries (not supplied). Set | viewed, without loss of data, by
also includes ni-cad battery charger, headset, case, scrolling either left or right.
and manual; 15 lbs sh. Used........... $185.00 Although a computer is not required, the serial ASCII output
allows automatic logging of decoded number groups. ToneLog™,

scR & DlonEs our IBM/Compatible logging software is included. Availab]e
= o accessories include a Plastic Mounting Kit ($15), Audio/ ‘
‘1 HIGH CURRENT COMPONENTS with pigtails but no Computer Cables (§20) and a 12VDC AC Power Adapter ($10).

mount hardware; \Westinghouse/Power X mfg. Re- Visa, MasterCard, American Express, Discover and Government Purchase |

i Orders accepted. Minimum Government 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.comfor a catalog via the IntemetJ

Satellite TV 'BIBLE"

DME SAVELLIVE ™

4th 'DIGITAL edition B

The aclaimed 'bible" of satellite TV 2y
~ ALL theTECHNICAL DETAILS -

L O eration, instalfation & troubleshooting
of analog and digital satellite systems

* The transition from analog to digital TVRO

1-800-483-2423

moved from equipment:
n  #SCR-135048Y, 1300 PIV 500 amp; 7" tai,
= l B $14.95
< ~ #D-R610-0230, 200 PIV 300 amp; 4° tail ... § 8.95

#D-18937300, 100 PIV 150 amp; 4" tail ....... $3.75

SOLDERING KIT

WELLER SOLDER/DESOLDER STATION with
TCP-24G 48 W pencil iron, eight solder tips from
%" to V&' wide, 600° or 700°F; six desolder tips
with orifices .038" to .090"; and 2.5'"Hx13'Wx4'D
steel carrying case. Requires 115 VAC 60 Hz; 7 .
Ibs sh. WELLER #WTCPK, UNUSED ...

FIEI.D DAY KIT

AB-155 MAST KIT with eight
self-stacking 66'Lx1.6" diaalu-
minum MS-44 mast sections
to make 40 ft mast. Also four each rope guy lengths 31, 40, & 50 ft with
clips; five guy rings, swivei base, six 15" stakes, and 2 Ib hammer.

o

12 11"
TO ORDER $30 plus $4 s/h
or for a8 FREE books/software/video CATALOG

Ban

70 1bS Sh. UNUSED oo $125 .. $99.50 ratlone
MS-44 MAST SECTION only, aluminum 66°Lx1.4" dia; usable also as Tetaphone: 305448 e o Boulder. Colorado 80302, LICA,  13.639.8720
flag, tent, or volleyball net poles. USED ....................... $8.00 ea

Prices F.0.B. Lima, 0.« VISA, MASTERCARD Accepted.
Allow for Shipping * Write for latest Catalog
Address Dept. ES ¢ Phone 419/227-6573 « Fax 419/227-1313

Don’t waste another minute, send today for
the latest free Catalog and a free sample booklet.
Send your name and address to:

Consumer Information Center
Department TH
Pueblo, Colorado 81009

FAIR RADIO SALES

1016 E. EUREKA » Box 1105 * LIMA, OHIO ¢ 45802

( d o 1 Call for " : ™ W
e e | e: r ectronic FREE rom P iy - 1%
Technologies i CATATOG! | 22983 ro it

513-752-0279

PO Box 421, Batavia, OH 45103

Caller ID / RS-232 50 MHz Frequency Counter

Home Automation Telephone Call Restrictor

Connects between a TW523 and Connects between a telephone Connects to telephone wall jack. Disables § | | Reads frequency from 1Hz to 50MHz and
an RS-232 serial port. Use your PC wall jack and an RS-232 serial | all phones on the line if attempting to displays up to 7 digits on a 18x1 character
or Mac to receive and transmit all port. Decodes the caller ID data | either: dlal a number that has been stored LCD 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 floating decimal point and automatically
program to control your home sends it to your PC or Mac, In a that has not been stored in memory affixes the correct suffix (Hz, KHz, or MHZ).
8 automation system, turning on/off pre-formatted ASCIl character ‘Allow* mode. Use touch-tone phone to Microcontrotier based provides for very
=)} any device plugged into an string. Create your own program enter telephone numbers into memory, small parts count, only 2* x 3* big.
A electrical outlet with responce to to log the name, number, date, and choose mode. Program from any
= time/date, other X-10 transmissions and time of all incoming calis. 1 phone on the line using your password. 2
% or any other computer input stimuli.
- ; i
3z Vocal Filter DTMF Decoder/Logger
[« 4
H Keep track of all numbers dialed or
%, Telephone Scrambler IR Remote Control Receiver An audio device which can be entered from any phone on your
O Scrambles your voice before Learns and records the data patterns used with a home component line, Connects to your telephone
c sending it over the telephone | emitted by standard infrared remote stereo system to fitter out the wall jack. Decodes all 16 touch-
< line. Prevent eavesdropping from controls used by TVs, VCRs, Stereos, etc. main vocal sound track from tones and displays them on an LCD
ks an extension or tap. Connects Lets you control all your electronic projects standard stereo recordings (CD, display. Holds the last 240 digits in
@ between your telephone and wall with your TV remote. Seven individual I/O tape, record or FM}, leaving the a nonvolitle memory. roll
w jack. No modifications are pins can be assigned to any button on your back%ound music to sing along through and view all teiephone
required to your telephone. Full remote, and can be configured for etther roduce your own karaoke numbers diated, credit card
duplex operation. "toggle* or ‘momentary* action. tapes from your personal library. numbers entered, etc.
18 ™ e it
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DO-IT-YOURSELF AUDIO AMPLIFIER KITS

Mark V Electronics, Inc.

8019 E. Slauson Ave., Mention AD and

Enclosures at Unbeatable prices !

Montebello, CA 90640 L 1°%°ff{°ur Free Catalog 213/888-8988 Fax 213/888-6868

1st order
In business since 1985

Kit skill levels are specified as A beginner

Metal Cabinets with @ Modular Desktop
Aluminum Front Panel Consoles

BeS‘BUV LG-1273 3x12x7" $ 26.50
LG-1684 4x16x8"  32.50
LG-1924 4x19x11%" 38.25
LG-1925 5x19x11%" 42.00
‘a LG-1983 2% x19x8" 35.25
0 LG-1923 3x19x11%" 36.50
LG-1927 7x19x11% " 50.50

LG- Black anodized rack cabinet

@ "LL-1923B 2%x19x12" 689.50
"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 “:(D. 8 Mo tal
if over 100 pcs for single model ! - Sheet Metal 1mm

TA-800MK2 AA 120+120W Pre & Main Stereo Amp. (4 Ibs.)
Power Output:120W into 4 ohms RMS. 72W into 8 ohms

Tr's . RMS. Frequency Response:10-20KHZ. THD: <0.01%.
=) o, 2NN ".H_L- Tone Control: Bass $12dB, Mid & Treble +8dB.

LE-453 4x4°/4x3 $ 7 50
LE-6563 6x4%x3" 9.75
LE-853 8x4%x3" 11.75

LE- Black finished aluminum
panel 1Tmm thick.

**LD-1516 3%x13%x4"
**LD-1565 4x13%x5% "

& o &

Best Pre-Amp

. "', i 'J, Sensitivity: Phono Input, 3mV into 47K. Line, 0.3V into
#"-,.h \t'-'l""i";s L= 47K. Signal to Noise Ratio: 86dB. Power Requirement:
P 0 40VDC @ 6A. Suggested Mark V model 001 or 008
Asmb.$ 86.95 transformer. Recommended Metal Cabinet LG-1924.
AF-3 AMA 300W MOSFET High Power Mono Amp. (7 ibs.)

Power Output: 300W into 4 ohms RMS. 200W into 8

t, ohms RMS. Frequency Response: 10HZ-20KHZ. THD:
<0.03%. Signal to noise ratio: 91dB. Input Sensttivity &

&a Impedance at 1KHZ, 1V 47K Load Impedance 4-16
ohms. Power Requirement: 55 to 165VDC 8A.

Suggested Mark V model 009 Transformer. Capacitor

10,000uf 80-100V model 016 or 019. Recommended

Kit:6 165.00 Asmb.$ 195.00 Metal Cabinet LG-1925 for each channel.

TA-388 AMA Class A FET Dynamic Buffer Stereo Pre-Amp (1 1b.)
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 Reguirement: 30V X 2

Kit:$64.00 Asmb.$ 80.00 A SO0mA

SM-100 AMA 150 MHZ 8 Digit Frequency Counter (2 Ibs.)
Frequency Range: 10HZ-150MHZ. Gate Time: 0.01s,
0.1s, 1s, 10s. Input Sensitivity: KHZ range 10HZ-10MHZ
20mV(min.). MHZ range 1MHZ-120MHZ 20mV(min.),
120MHZ-150MHZ  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.

Kit:$ 7300 $ 65.00
Asmb’$ 99.00

*LB-1494 9% x14 % x4 %"

Camera
Housing .

*LD-1244 2% x10%x4"$55.00 r
29.50
31.75
*LD- Stainless Steel 0.7mm

Order 1-800-521-MARK / 1-800-423-FIVE

intermediate or

AMA 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

21.50

LB-1383A 8% x13%x4" 23.25

*No lock & {B- 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 8A 66.00

S **012 33/40/42Vx2 6A 48.00

TY-354 FM Wireless Microphone

This is a low power real
FM transmitter. Transmit
frequency within 88 to
108 megahertz. Transmit
range about 200 . it has

high sensitivit sound
1260% 6.99 g e

Kit:$ 1 pickup by a capacitance
microphone. May be used strictly for series
purposes such as remote wireless monitering.

TR-503A Regulated DC Power Supply

' It is short circuit proof
{M and has overload protect-
Wy - ion. Output voltage is

Kit:$ 18.75 Asmb.$ 27.65 variable over a range of O-
50V. Current limit trip is adjustable up to max of
3A. Suggested Mark V 002 transformer. (1 Ib.)

earance Sale

School Project Kits Source ...

SM-36 Dynamic Noise Reduction & $ 26.00
TA-006 6W Mini-Amplifier A 9.50
TA-28  Digital Voice Memo AL 9.90
TA-120 36W Class A Power Amp. AA 3250
TA-201 Mircophone Mixer Mono AmpA 20.79
TY-45 20Bar/Dot Level Display AA 38.25
TY-2 Flourescent Light Driver A 14.75
TA-50 Melody Generator A 9.90

SM-720 AC/DC Stereo Pre & Main Power Amp.
120Wx2 Music power.
THD: <0.2%. Input
Sensitivity: Tape, CD/Aux
300mV 47k ohm, Phono
3mV 47k ohm, GuitarMic
3mV (600-47k ohm). Tone Control: Treble &
Bass +8dB. Frequency Response: 20Hz-
20kHz. Signal to Noise Ratio: 78dB. Power
Requirement: AC 110/60Hz or DC 12-16V.
Ready to plug in when assembled. Case &
transformer included! AAA (9 Ibs.)

Kit:§ 77.00
Asmb.$ 102.00

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 (2 Ibs min $ 5.00) and ship by US mail outside US. Please call for orders shipping & handling
or fax (foreign) orders. PO Orders are welcome from schools. Ve are not responsible for typographical errors.

CIRCLE 328 ON FREE INFORMATION CARD
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Pocket Cube™
Wireless cable box tester
for authorized technicians.

Surface Mount Technology.
Works on J*™***** models
D*5,D*v5,D*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 for current price !
Test chips available for J****** and
SA8600.

Order 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 officlals.

Prices subject to change. No TN sales
This ad quotes cash discount pricing.
Returns are subject to a restocking fee.

The Pocket Programmer

VE! is unbeil ly dlEl
Devices with amazing ilities can be ring your

leph: end room i RIGHT NOW! Are you
sure you're safe? FREE CATALOG teils you fast! Includes
Fres Bonus details on fantastic opportunities now open in
Countar-Sur field. Exciti i ly interesting
and EXTREMELY profitable (ue to 8250 hi) full/part-time

income. Call Now/! 1-800-732-500.0

INTRONICS,

wesmawia 1 [NC.

Orders Only e Information

. , omaosin  ALdS 'S

B y Test Chips that fully activate Jerrold, Tocom, Zenith,

e p(? genie programmer th,at o SA. Pioneer and more. Quick-Board installation!

the printer port of your PC instead Prices from $5 10 $49.95 ea. MC SPECIALTIES

i 1 Year Warranty!

of a internal card. Easy o No FL Sales Nl:lﬁ)r?i( irr cable co. owned equipt. For test or repair only. |

software that programs Eprom,

10 PRIMTER PORT
— .

THE POCKET PROGRAMMER

EEprom, Flash & Dallas Ram.

27{C)/ 28{(C)/ 28F / 29F / 29C & Robot Explorer Newsletter

e fromh TIGKAbxS Nano-ants, flying robots, Martian explorers.

Megabit Wit_h a 32 pin‘socket. Explore an entire universe of exciting robots.
Adapters available for Pic, PLCC, 8 information-packed issues for only $14.95.
5-Gang, 874X, 875X MCU’s, 40- Call now! MasterCard/Visa Accepted.

Pin X 16 & Serial Eprom’s, and 1-(800) GO-R T or 1-(800467-626
Eprom Emulator to 32K X 8. 50) OEOIFo; TB00/MeTEeY

Same Name, Address & Phone #

for 13 Years... Isn’t it Amazing ? CABLE TV CONVERTERS
Intronics, Inc. Equipment & Accessories
Box 13723/ 612 Newton St. Wholesalers Welcome
Edwardsville, KS 66113 Add $4.75 C0OD Call VISION T]ME PRODUCTS
Tel. (913) 422-2094 Add $4.00 Shipping 1-800-310-1153 M-F 8a-8p
Fax (913) 441-1623 Visa | Master Charge ChE g g

DC-20 MHz SYNTHESIZED PERFORMANCE FOR ONLY $795!
.1 Hz resolution, DC offset A

AT LAST!
DC-20 MHz,

Internal/External FSK

Burst
DTMEF Detection

ernal BPSK  Power Level Measmt

Linear/Log Sweep
/Ex
/Ex
JEx
/EX
JEx
$7 9 5 (quantity 1)

DTMF Generation

ernal AM
ernal FM
ernal PM
ernal SSB

- e Y=

of which can be performed using an internally generated or externally applied signal. You also get
signal analysis functions that are just not offered on any other signal source such as DTMF

The SG-100 gives you .1 Hz synthesized precision and a wide diversity of modulation functions all
Detection and Power Level Measurement. And because you can download new instrument

Interna
Interna
Internal
Interna

We're Moving!
Midwest Laser Products is pleased to announce
our move to a new location.
Please make note of our new address
and phone number:
P.O. Box 262, Frankfort, IL 60423
( 815)464-0085

SmW, 635nm Laser Module

An economical laser module featuring a 5SmW, 635nm laser.
Input voltage is 2.7 to 6Vdc; current draw is less than 65mA.
Beam divergence less than 1.6mRad. Size: 19mm x 10.5 mm
diameter. Cat. #: VM1535 $88.00

http://www.telulex.com

Midwest Laser Products Eﬁﬁgg};%_gﬁ

P.O. Box 262, Frankfort, IL 60423 VISA / MC Accepted

Phone:( 815) 464-0085 FAX:( 815) 464-0767.
Please include $7 S&H within US. IL res. add 7.75% sales tax. 30 day satisfaction guarantee

==l

2455 Old Middlefield Way S Mountain View, Ca. 94043

(415) 938-0240 Fax: (415) 938-0241

Help protect our nation's soil and water.
Call for your free action packet.

1-800-THE-SOIL

WE OWE IT TO-OUR CHILDREN

functions to Flash memory, you can ensure that your SG-100 will never become obsolete.
The §G-100 is available NOW and is ready to turn your engineering bench into a real powerhouse!

Telulex Inc.

United States Department of Agriculture
Soil Conservation Service

www americanradiohistorv com
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BUY DIRECT FROM THE WHOLESALER

ALL UNITS ARE IN STOCK FOR IMMEDIATE SHIPMENT
AN D) D)=(0)NS
Qry Qry Qry Qry
5 10 20 50+
STEALTH-1000-P $55 $48 $45 CALL
TVT-3 GOLD $48 $41 $38 CALL
TNT-3 $52 $45 $42 CALL
STEALTH 80-P $61 $54 $49 CALL
M-80 $70 $64 $58 CALL
PIO+ $75 $68 $58 CALL
NEYWY CONVYERTNERS
CENTURY CT-3000 $68 $64 $60 CALL
SA-8511 $75 $70 $65 CALL
NE)VAA VIS 1DNS
NV-5600 $205 $195 $185 CALL
NV-5700 $195 $185 $175 CALL
NV-5800 $195 $185 $175 CALL
NV-5750 $305 $295 $285 CALL
BSOS CEMMMIEODS
BOSS 1 $210 $195 $185 CALL
BOSS 2 $210 $195 $185 CALL
BOSS 3 $210 $195 $185 CALL
ZZ EN1T TS
ST-1600 $210 $195 $185 CALL
REFURBISHIED CONVERTERS
REGAL « SA « PANASONIC  CALL FOR THIS MONTH’S SPECIALS

MON SOIUOII9IT ‘9661 AN,

N

-
[ ]
-t
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FREE

HoME AuToMATION CATALOG!

Home Controls’ color catalog features truly
affordable X-10 powerline controls, IR products,
CCD cameras, wireless home control devices,
security products, drapery controls, audio systems,
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: homectrlaelectriciti.com

Lowest Prices Guaranteed * Same Day Shipping * Superior Technical Support
o Mirsamm Grder  Fabalous Freebues  Great Selecton’

A Week While You Learn High
Paying VGR Repair.
Earn While You Learn . . .
Secrets Revealed . . .

Train at Home
If you are able to
work with small
handtools and pos-
sess average me-
chanicalability, 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 Cokomsmom ]
| ,or another (VG Repair, Dept. 62520 |
High Za"'"y [ Computer Repair, Dept. 64417

8 01y atliteDisn Dept 31252 |
[ Computer Programming, Dept. 35240 |

)/ FDUEY \ [ Computer Speciaist, Dept, 38091
| [ Networking Specialist, Dept. 39078 |
| Since 1926 () Electrician, Dept. 95098 |

| Name
I Address
| ciy

State Zip

CIRCLE 330 ON FREE INFORMATION CARD

Discover DC Electronics
17-Module Course -- Only $49.95

Contains everything you ever needed to know about DC elec-

tronics. Whether you are a professional working in electronics
and you want a review of the basics, or a student or hobbyist new
to this field and need a good self-paced course, this is the perfect
way to get started.

The course starts with basics and assumes you know nothing
about electronics. It teaches the required math, how to use a sci-
entific calculator. and the metric notation system. Each module
has been written by an electronics instructor, and will directly from
a floppy or from a menu-driven system on your hard drive. Every
module includes a review, summary, quiz, and a final exam that
can be printed out. Important points are animated to make the

explanation clear.
System requirements: 1BM Compatible, 512K RAM, VGA Color,
Hard Drive and DOS 3.2 or newer.

Here are the Modules

1. Atoms and Electrons 10. Series / Parallel Circuits
2. Volts / Current / Resistance 11. Voltage Dividers
3. Numbers greater than one 12. Kirchhoff's Law

Scientific - metric notation 13. Advanced DC Circuit

4. Numbers less than one Analysis
Scientific - metric notation 14. Capacitors / RC Time
5. Resistor Color Codes Constants
6. Using Calculators 15. Introduction to Magnetism
7. Ohms Law and Power 16. Inductors and L/R Time
8. Series Circuits Constants
9. Parallel Circuits 17. Volt/Ohm/Current Meters
= = = Claggk inc. P.O. Box 4099, Farmingdale, NY 11735 1
:Send me my course, today! Charge me the special introductory price! :
Name N _r
49.95 + $4.95 shippin
laddress SAFISTS PPINg
laddress |
Icity State Credit Card Info |
1Zip [1MC [] Visa |
|Payment Enclosed $ Card # |
Check [ | Money Order [ ] Credit Card [ ] Exp Date 1
New York residents add local sales taxes. Canadians add $6 Signature |
Iper order. Credit card orders by phone or fax. Automated ]
|telephone orders 516-293-3751. Fax 516-293-3115. ]
I:llow 4 to 6 weeks for dellvery 4

www americanradiohistorv com
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PLHnnrds

PRINTED CIRCUIT DESIGN SOFTWARE
For DOS & WINDOWS

Layout- Autorouting - Schematic - Circuit Simulation

W AR W N T ST T e s (T e e i g

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 & Multi Layer Boards

O Create artwork from the Schematic

O Analog and Digital Simulation available

O Make boards up to 32" x 32"

O Parts Library -Silk Layer-Solder Mask and morel

PCB Artwork

Made Easy!

O Great for All Circuit Design Projects!
BBS (205)933-2954

Downioad Demos from

PCBoards Layout o vos €CED

WindowsmVersion starts at
Call or Write for Full Product Line, Prices & Demo Packages

PCBoards
2110 14th Ave. South
Birmingham, AL 36206

abd

(800)473-7227
Fax (205)933-2954
Phone (205)933-1122

3 Chonnel - Our universal receiver

{1} universal

The Smallest,
Most Secure,
Best Range

Security Receiver for...Home Automation, Gorage
Doors, Home Security Add On, Auto Convenience Package (Door Locks,
Trunk Pop, Windows-Up/Down, Car Start), N/0 or N/C Contacts.
Security - 70 bilon hopping codes with anfi-scon processing. Unbreachable security;

never repeats the some code twice. Double EEPROM memory.
I incredible Range - No cross talk or blockage. Range up to 1000 feet.

controfs up 10 3 items with only one receiver

(optionat relay needed). Push both buttons together for third channel output.
Interfaces with most home and auto security systems for easy remote infegration.
Comes with (1) three channel receiver, (1) long range three channel remote,

120 VAC transformer.

ALL FOR ONLY $99.95 + shipping & sales tax.

| S

[ Street Smart Security
619) 462-1167

| 7147 University Avenue @ La Mesa, CA 91941

| Send, Fax or Call Order In - Use Credit Card or Check. Fax (619) 462-0652

SOLAR POWERED HAT FAN

* Salar Powered

o Durable Fon in bill
o Keeps you Cool!
© Adjustable Fit

Keeps you ool on hot days,

while working or ploying.

Makes o greot gift.t Specify color:

red, light blue, navy bive, white, and yellow.

SPHET Lo 515.00eq

MINIATURE FM TRANSMITTER KIT

® Powerful 2 stoge
Audio Amplifier
© Tunes 100-108Mhz
© Requires 9V Bottery
{Not Included)
© Sensitive mike picks up Whispers

Works with any FM rodio or broadcast receiver.
Easy to assemble.

VIDEO CLARIFIER

o Eliminate Copyguards!
 Auto Sync Boost
© Fully Avtomotic
© State-of-the Art Circuitry

Allows for fiowless viewing of ofl prerecorded topes.
Restoras topes to broadeast quality. Eliminotes onnoying
interference. Compotible with oll VCR's and T.V.'s. Operates
on 4 AA batteries. {Not Included)

STEPPER MOTOR CONTROLLER KIT
© Adjust speed '.,;7‘4" N
© Chonge direction

of rotation.
® Single step or

Continyous stepping (" i
Fasy to assemblel LED's show o>
sequence of motor steps. Runs on 12VDC. Indudes Stepper
Motor, PC Boord, Parts, ond Instructions.
SMK-T . . 525.00

MINI PHONE TRANSMITTER KIT

© Smoll Phone Transmitter
© Tunes 90-95Mhz
© Attaches to phone
line any where in hame.
© Powered by phone fine.

Use with any FM radio or broodcast
receiver. Eusy fo assemble. Just lft the
handset to adtivate.

B/W PINHOLE CAMERA WITH AUDIO

 Pinhole with Audio

© Ultra Minioture!

© 3.7mm lens

© Prowired with RCA plugs

Ulira mini comero measures

13/16" x1 3/16" x9/16 thick.

420 Horizontol lines. .J Lux

Runs on 9-12V0(@100mo

(15 " i e $159.95

CAMCORDER VIDEO TAPE

o HI-8

© P6-120 HMPX

© Major Brand Name
= Excellent Condition
o Jewel Box Induded

Hi-8 120 minute video cossette tope (used). They were
recorded on once ond ployed o few times. Then bulk erosed.
Ready to recard on again.

(CT-1 . 53.00e0/10+ 2.80e0/50+ 2.65¢a/100+ 2.50e0

AMAZING EMERGENCY FLASHLIGHT
© Operates even

& a
. -
underwoter!

Neves be caught withou! a flashlight again due ta deod
batteries. Dynomo produces power fa provide light.
Great for the cor, boat, and house.

ELY ... .

© Hond Powered!
© Never needs
batteries

...59.95
MINI B/W CAMERA W/STAND

*B/W C(D CAMERA

© Prowired with RCA Plugs

© Metal Housing ® Stond w/Hordware
© Adopter Included

Meosures 3 7/8” Long (Induding Lens)

x11/4"W x 1"H Smoll enough fo fit in your

hand! Has 0.2 Lux, 400 TV lines, operates on 1 2VD(@1 SW.
Indludes stand & power ednpm & pfewued with RCA plugs.
w2.......... ..S159.95

CALL T

DLL FREE

y Y YW 4N 45Ny 45 &Y 4

SUPER VHS VIDEO TAPES (USED)

o Super VHS Tapes

o T-120Minute

© Major Brand Nomes
© Excellent Condition
® Great Pricel

These tapes were used for o brief period, then bulk erased.
The record tabs have broken out, so you will need to cover
the notch with o piece of tape

S-YHS . .53.00e0/10+ 2.80e0/50+ 2.65ea/100+ 2.50ea

DC MOTOR SPEED CONTROLLER KIT

o Control speed

o Clockwise or Counter
Clockwise Rotation

® Runs on 6 to 12VDC

Easy to build. Control

speed ond direction of

small DC motors. Indudes

PC 8oard, Motor, Parts, and Instructions.
MSC-1

® Ultro Plier

© 14 Functions

® Ultimate Handy Tool!

© Fits in the Palm of your Hand!

You have every type 100l in one implement.
Includes Pry Bar, Wire Cutter, 2 Wire Strippers,

Phillips Screwdriver, 2 Flathead Screwdriver, File, Small
Blade ond Bottle Opener. Comes with Nylon Pouch.

T-8B00-526-37 17

SATISFACTION GUARANTEED

645 Temple 7t A Long Beach A Californio 90814
A (310) 434-5641 A FAX (310) 434-

9142 A 4. Shipping *5.” & up.

1. Californio residents must include sales tox.
2. Viso, MC, & maney orders accepted
3. Quanties limited — prices subject to change.

CIRCLE 311 ON FREE INFORMATION CARD

wwWwW americanradiohistorv com

MON S21U0N0B(T ‘9661 AInp

-
N
(2]


www.americanradiohistory.com

P

WHEN ORDERING

1 MHZ FUNCTION H
GENERATOR

Items are subject to availability.

any prior notice.

FLYBACK
TRANSFORMERS

CALL TOLL FREE
1-800-315-2264

GOLDSTAR 154-074R
ORDER N2 63-0189

$20 MINIMUM ORDER
CALL NOW FOR YOUR

232 PAGE FREE CATALOG

1-800-325-2264

TUN-O-WASH"
ORDER N2 30-0100

A | 7
'HOT PRICES ON POPULAR SEMI‘S (CFC Fiee)

Prices are subject to change without

50 ﬁ-f
Replaces ﬁé} 2

Features !
* Wider than specified ™ ==y
frequency response ¢ High deflection fac- et

tor of 1mV/div.» Wide dynamic range up to 30MHz without wave-
form distortion  Algebric sum of CH1 and CH2 « Low drift with com-
pensation circuit » Superb trigger sensitlvity « Maximum sweep rate of
video signals with internal TV sync. separator ¢ Jittless trigger circuitry
» CH1 signal output terminal available « Variable trigger hold-off « High
precision X-Y phase difference measurement up to 50kHz ¢ Built-in
function generator with BNC output of 50Q and TTL * Three kinds of
waveform are available with 50Q output « Fiat output waveform fre-
quency up to TMHz

Specificatlons:

Vertical deflection: « Bandwidth :DC coupled (DC to 20MHz normal),
AC coupled :(10Hz to 20MHz normal) * Deflection factor: SmV/div to 5V/
divin 10 calibrated steps of 1-2-5 sequence ¢ Rise time: 17.5nS or less
Horizantal deflectlion: * Time Base A: 0.2us to 0.2S/div in 19 calibrated
steps.1-2-5 sequence * Uncalibrated continuous control between steps
of at least 1: 2.5.

¥ /7

DIGITAL MULTIMETERS DALCO

NEW!  Digiact
» Qverioad protect 1000VDC or
peak AC on all other ranges
* Input impedance 10M Ohm.on
all ranges * Base accuracy range
+0.5%to + 1.0 % * Resistance
2004, 2K, 20K, 200K, 2M, 20M
* Audible continuity response
lower than 50Q ¢ DC Voitage

Order N¢ Brand Min Price o Fast drying electronics
8U-208 TESLA 10 $1.49 ‘ grade cleaner for tuners,
BU-208/0 TOSHIBA 1  4.50 o controts and PC boards.
2:_3332 Eg& 12 ?'Go - TUN-O-WASH is excelient cleaner and
§SD-1 398 SANYO 10 1'58 e degreaser for tuners, controllers and PC boards.
28D-1650 SANYO 5 1.69 ol * Designed for cleaning-and degreasing
STRD-1005 SANKEN 1 4.15 consumer electronics «Cleans in one step, no
gz’g_g;ﬂ g:m:gz : :'gg rinsing required ¢ Contains no ozone depleting
TA-7777N  TOSHIBA 1 6.96 compounds * CFC and HCFC free
TDA-2005 SGS 5 149 * Not for use on energized eqQuipment

- « 12.5 Oz aerosol.(12 cans per case)

A
=
COLOR CODED 2.5 2 =

LEADS HEAVY DUTY
ORDER N@ 56-500

« 11" Long Wire Lead

« Insulated 1'2" Alligator Clips
* 20 Gauge Wire Size ¢ 10 Leads

* BLACK, GREEN, RED,YELLOW, WHITE.

SOLDER WICK 0*-“ s
« Solder Remover _s*

« Length 5 Feet ~"l_,85¢‘ <‘.m

ORDER N2 51-1050 ™" 2pes:
\-.-

TEMPERATURE CONTROLLED
SOLDERING STATION

» Adjustable Temp.: 300°F - 790°F - 150°C - 480°C
= Grounded Tip for Soldering :

Static Sensitive Devices, Heater Aid.
« Led Power Temperature Indicator
« Overheat Protection W/ Temperature Control
« Auxiliary Grounded Terminai
+ Comes in digital LED dlspldy
* 48 Watts

A .
$64.2 -
B V]

VCR ALIGNMENTTOOL KIT
ORDER # 50-888

Tle ot populan

* VCR Head puller
« Retaining ring
remover

¢ Spring hook

» Micro screwdriver
* Hex key set ¢ Fitted vinyl *

<§,‘§Lz4 W'z

Soft zippered case
« Dimensions: 91/2"(W) X 121/4"(L)

7 Assorted head & guide aligners

« 3 Reverseable screwdrivers (Smali-Flat-Philips)

ORDER N2 82-1055

Universal Audio/video Remote

» Controls basic functions of TV,
VCR, cable box, and CD or laser
player » Ergonomic design! Main
buttons are in fine with natural
thumb motion = Two-minute memory al-
lows time to replasce batteries without re-
programming ¢ Programming reminder sticker
inside battery compartment  Sleep time for 60,
30, or 15 minutes{according to your TV) » Set key B
A ﬁed t? prevgm accidental Ueprogrammmg
is} ded

200mV, 2V, 20V, 200V, 1000V
AC Voltage 200mV. 2V, 20V,
200V, 700V

ORDER N2 50-815

LOGIC Probe
ORDER N2 51-1015

¢ Length: 8 inches

.,ak‘ g.9¢ -~
$ : ”ﬁ? e
Range: 4.5 To 15 VDC

¢ Includes Test Leads * Compatible With
TTL,DTL,RTL,HTL,CMOS, NMOS Logic

SOLDER ROLL

* 1 LB Spool

« 370 deg F melting point

* Fastest solder

« Alloy 60/40, tin lead, non
corrosive fiux, Diam. 1.2mm

ORDER N° 51-1005

%L’$39_5 =

MAGNAVOX

Smart. Very smart

« Cable (11 brands)

+ VCR (68 brands)

-« TV (77 brands)

~ +» Compact disc and

 Laser Pli&q ;94 bﬂndvs) .
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NEW!'' 1996
PRINT Catalog'

PRINT =5 s
We Make Ordering Simple!

Products International ' TOLL FREE 800-638-2020
EQUIPMENT, TOOLS & SUPPLIES FAX 800-545-0058
FOR ELECTRONIC PRODUCTION ., N maRvLAD
MAINTENANCE & SERVICE FAX 301-585-5402

@ HITACHI

INNOVENTIONS, [ne.
“WIKOVATIVE PRODUCTS FROM WVERTIVE WeDR™

GLOBAL
SPECIALTIES

g%NF%RSD/RESCARCH SYSTEMS
— PRNTG -
ot o e, s 0510 apesnetnD oo
Call 800-638-2020 today for your free
copy of the NEW 84 page 1996 catalog,
jam packed with the best values in test and

measurement instruments available today!’!!

MON $01U0ND9IT ‘9661 AInf
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Electronics Now, July 1996
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[\
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Before You Blow Thousands of Dollars on Tango, Or-Cad or Protel Try

~7 _R

The Most Complete Schematic-PCB Layout-Auto-Router System

The EZ-ROUTE™ system from AMS for IBM PC, PS/2 and compatibles is  ® 20,000+ parts library

an integrated system and includes Schematic Capture, PCB Layout, ¢ 4 through E sheet sizes
Automatic Router, Design Rule Checker, Gerber Plot View and Gerber file ° 8;:;::_ DesigpRule
import capability. The EZ-ROUTE™ system is complete, totally intuitive 4 556 poard e,

and easy to use. © Imports files from Gerber,

— - . Protel and Or-Cad and 8
R o T S— L e A For a FREE other formats

Evaluation call: o SMD on both sides of board
) ® Netlist output compatible to:

'I _800_972_3733 Futurenet, Pcad, Edif and 16

other formats

30 DAY NO-HASSLE ® Qutput to penplotter, Gerber
photoplotter, dot-matrix and
MONEY BACK laser printers

Advanced Microcomputer Systems, Inc.
.ll I I 1460 SW 3rd Street « Pompano Beach, FL 33069
Phone (954) 784-0900 + Fax (954) 784-0904

CIRCLE 309 ON FREE INFORMATION CARD

Wi ST EQEIPMEST SALES V]
)

S SATISFACTION —
S L)
M A A ‘ * TEK 2215.......60 MHz 2 CH. SCOPE............ $550 TEK 7104.....1 GHz SCOPE MAINFRAME........ $2995
WM (WITH TV TRIGGER) 1
' HP 3776B-001-004. PCM TEST SET............. $1295 TEK 577D2......... CURVE TRACER................... $1295
(UNUSED IN HP BOX) (WITH 177 TEST FIXTURE)
TEK 465........ 100MHz 2 CH. SCOPE............ $475 . HP 11664A.......... CRYSTAL DETECTOR.......... $325
< HP 1980B........ DIGITIZING OSCOPE.......... $995 A N TEK 2336........ 100 MHz 2 CH. SCOPE............... $895
& (W/ 4 CH. & DIGITAL STO! E) 11 ) &
. TEK475........ 200 MHz 2 CH. SCOPE............ $650 H NEW TEKTRONIX SCOPES W/ 3 YEAR ? %
A i\ MFG. WARRANTY 1! -
4 FLUKE 752A..REFERENCE DIVIDER.......$2750 4 - TEK THS 720...100 MHz 500MS/s HANDHELD qil
' SCOPE&DMM.............c...c $2195 )
FLUKE 5100B-03-05....CALIBRATOR.......... $5495 [ - / ) TEK TDS 360......200 MHz 1 GS/s SCOPE
B W/ DRT, FFT & DISK DRIVE......... $3495
HP 3325A... SYNTH/FUNC. GENERATOR..$1995 i TEK TDS 380.......400 MHz 2 GS/s SCOPE
= W/ DRT, FFT & DISK DRIVE......... $4595
TEK 7L5.....SPECTRUM ANALYZER P/1....$1495 FLUKE 105....100 MHz DSO & DMM ............. $2995
(INCLUDES L3 MODULE)
ASK ABOUT OUR NEW
A PHONE (800) 684-4651 sl il
LONDONDERRY, NH 03053 FAX  (603) 425-2945 PRODUCTS
INTERFACE TO YOUR PC KEYBOARD INPUT !
. .. BROADCAST FARTHER "' |0url(E-l8 Keyboard Encoder converts ——————————— c A B L E T v
o0 LA input from switches and keypads | ‘eissisnssiniiosl ALL NAME BRANDS
The model 1525 is a 75-1 10MHz RF amplifier that connects to mlono'or |inte PC compatible keyboard signals. l-f‘-‘-—;of
ol brotast wp 10 5 Mt or mores Requlres 75.750 m drar]| | | Lo 0w e v PCaevuad | |- 87 ¢ g DESCRAMBLERS. CONVERTERS
Step by step plans complete with part source $, PLUS $2 S&H |+PCXT. AT. PS2 and Compatibles ‘ ‘b? o CcCOMBOS. CALL NOW
Information and antenna designs . . . ONLY NO C.0.D.5 « Looks like 2 Keyboard 10 your Computer - f
E . [rogressive Concepts | Hagstrom Electronics — I3 WE'LL BEAT THE COMPETITION
(P00)738-0038  FAX: LroN)2s. aga | tmmmed | Endicons NY 13760 o Torsy i S UNIVERSAL SALES 800-647-2371

www americanradiohistorv com
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Books that work the way you work...

No obligation

SPECIAL OFFER

JOHN D. LENK

SIMPLIFIED
DESIGN

OF SWITCHING
POWER

N

1996, paperback
$29.05  $26.95
0-7506-9821-7

professional. All are available in paperback.

JOHN D. LENK

1996, paperback
¥29405 $26.95

0-7506-9510-2

1996, paperback
- %2995 $26.95

JOHN D. LENK

0-7506-9820-9

0 V[

June 1996, paperback
¥29.08 $26.95

0-7506-9508-0

Butterworth-Heinemann brings you something for everyone from John Lenk’s Simplifiecd Design Series. These books are all-inclu-
sive, one-stop guides. Each has step-by-step instructions and diagrams that make it easy-to-use for the student, experimenter, and

SAyg
R log, <

< F=: 5
THE ART AND SCHRICE OF

Analog Circuit Design

A
-Q“ gy,

DAVID L. TERRELL

1995, hardcover

$19005 $44.95
0-7506-9505-6

1996, hardcover

S945  $44.95
0-7506-9702-4

PC Card

AUDIO & HI-FI

HANDBOOK

-
n
]

July 1996, hardcover

TH9.95 $44.95
0-7506-9747-4

1995, paperback

THRQ5  $42.95
0-7506-2489-2

fio ororua

1995, paperback

$29.95 $26.95
0-7506-9694-X

MODERN
CMOS

CIBCUITS MANUAL

1996, paperback

$28.95 $25.95
0-7506-2565-1

ELECTAONICS
[EAMINOLO

A COXCISE DICTION,

L1
fInformotik Rezurch

1996, paperback

$T2:95  $10.95
0-7506-9751-2

HSY

PCB IAYOUT & CRCUIT
DESIGN 8Y COMPUTER

1995, paperback
5H%05 $42.95

0-7506-2281-4

i'ﬁ ﬁ INSIDE

1996, paperback
includes disk
$39:95. $35.95
0-7506-9700-8

1996, paperback

53705 $33.95
0-7506-2591-0

U 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 book number(s) here

| | 0 |

Lo £} - |
<
Charge my: QVISA OQAMEX QMC Card # EXP Date =
8
Name Signature >
m
Address City/ State/ ZIP 8
I5)
Tel E-mail 5
Visit us on the Internet @ http://www.bh.com/bh /el Q Send me a FREE catalog (item 642) z
b3
UTTERWORTH 313 Washington Street, Newton, MA 02158
ETE I NEMA NN g,moutside US and Canada, call 617-928-2500 LK
CIRCLE 215 ON FREE INFORMATION CARD 127
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A World With Trees...where it's a pleasure
to live, every day

Trees Make a World of Difference”

rees make a world of difference. Between

¥ sand and dirt, and shaded parks for baseball,
picnics, and quiet walks. Between steamy,
sunbaked streets, and friendly, shady neighbor-
hoods.

Support Tree City USA where you live. For

meecmyusa NE 68410.

your free booklet, write: Tree
City USA, The National Arbor
/  Day Foundation, Nebraska City,

The National
Arbor Day Foundation

OCEAN S

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY WITH
TEC-200 FILM
JUST 3 EASY STEPS:
« Copy Circuit pattem
on TEC-200 film
using any plain
paper copier
* lron fitm onto
copper ciad board

* Peel off film and etch
Convenlent 8 1/2 x 11 size w/complete instructions

S5SHEETS ...,..ccnuus $6.25
10 SHEETS "l el 8o 10.75
20 SHEETS . .. .16.25
50 SHEETS . ...c..uce.nnd 33.50

E ELECTRONICS

LEARN COMPUTER THEORY B8Y BUILDING THIS KIT
DIGITAL TRAINER MODEL MM-8000

Starting trom scratch you build a complets computer systern. Our Micro-Master
trainer taaches you how to write into RAMs, ROMs and run a 8085 microprocassor.
You will write the initiai i ik 10 tell the 8085 pf to get started and
store these Instructions in parmanent memory in a 2818 E2PROM. Teaches you afl
about input and output ports, computer
timers. Build your own keyboard and Jearn
how to scan keyboard and dispiay. No
previous computer knowledge requirad.
Simple easy to undarstand instruction
teaches you to write in machine languags.
Upon completion of this course you will be
proficient in computer technology.

« Uses the 8085 Microprocessor

« Uses the 2818 E2PROM, electrically [
erasable programmable AOM

s Uses the 8158C, 2048 Bit static MOS
RAM with VO ports end timer

» Msmory expandabie option

» Builtin 5V power supply

DELUX CODE KEY
Adjustable, heavy duty brass base
with ball bearing pivots.
Designed for hard usage.
3/16” plated contacts.
$14.95

» 28 key
» Comgplste with lesson manual,
instructions and axpariments

$118.95

CODE PRACTICE
OSCILLATOR & MONITOR
3" SPEAKER, HEADPHONE
TERMINAL, VOLUME & TONE
CONTROLS. USES 1 9V BATTERY.

MAGNET WIRE
Enamel, coated solid copper.
For winding coils, transformers and toroids.
Prices for 1/4 ib. spools.

A

VERNIER DIALS

1-1/2" Diameter 0-10 Marking $10.95
1-1/2" Diameter 0-100 Marking $14.95
2" Diameter 0-100-Marking $15.95

#14 $4.00 #20 $4.00 #28 $4.85 #36 $6.85
#16 400 #22 425 #30 485 #38 6.95
#18 400 #24 4.25 #32 4.85 #40 7.85
#26 4.85 #34 6.25
VARIABLE CAPACITORS

BROADCAST TYPE - 1/4” SHAFT » R

1 GANG 14-365 PF $12.95
2 GANG 10-400/10-400 PF $19.95

MANY MORE TYPES AVAILABLE FROM:SMALL
AIR TRIMMERS TO LARGE 4KV TUNER TYPE

REGULATED POWER SUPPLIES
13.8 VDC OUTPUT, 120 VAC INPUT.
RATINGS ARE CONTINUOUS.

$29.50

R

Ry
S

SIGNETICS NE602AN  $2.49 ﬁ‘
MINI-CIRCUITS SBL-1 $7.95 Tt

o

SIGNAL INJECTOR/TRACER KIT
This handy tester is both a signai generator and
receiver. As a generator use it to check out an
amplifier, stage by stage. Also tests AM radio
IF and RF stages. As a receiver you can pin
point where a defective part exists. Will
transmit and receive simultaneously.

TOROIDS

EERRITE
..... 55  FT-37-43....60 FT-8243 $1.00
..... 75  FT37-61....60 FT-8267 1.00
..... 75  FT37-77....60 FT-82.75 1.00
..... 75 FT-5043....75 FT-11461 1.90
2 ... 90  FT-5061....75 FT-14043 3.15
T2002 $500  FT-50-77....75 FT-24061 8.00

PROGRAMMERS

1249 Advantech Labtool-48
695 EETools Allmax Plus i
449 EETools Promax “"'
539 EETools Megamax 4
429 Xeltek Superpro Il
159 Xeltek Rommaster |
189 Xeltek Rommaster Il
429 Needham EMP-20 "= = ===
689 Needham SA-20 LRI
589 MOD-MCT-EMUPA
350 MOD-MCT-EMUP-R __!__:*_

99 8Meg 1 Gang Eprom Programmer
140 8Meg 4 Gang Eprom Programmer
299 8Meg 8 Gang Eprom Programmer

39 Erasser 4 Chip - Add $10 for Timer

79 Erasser 9 Chip With Timmer

GENERAL DEVICE INSTRUMENT

Sales 408-241-7376 Email icdevice@best.com
Fax 408-241-6375 BBS 408-983-1234
WEB PAGE www.generaldevice.com

The Electronic Experimenter's Journal
It's part catalog, part magazine and part data book with kits, parts,

plans, articles, and application V\
cai for your FREE @
copy today / B \

Debco Electronics

Cremanron 200 1 800 423 - 4499

DIGITAL CAPACITANCE/
INDUCTANCE METER

OI1GITAL LCR METER measures inductance,
capacitance and resistance. At Lastl

An LCR meter that everyona can afford. Now
you can measure colls, transformers. chokes
" from 1pH 1o 200H. Capacitors .1 ptd to 200 mid
and resistors from .1 ohms to 20 meg ohms.
All in ona handhaid instrument

LCR-1801 $119.95

TO ORDER CALL 1-800-866-6626
OR
401-596-3080 FAX 401-596-3590

OR WRITE TO: -

Ocean State Electronics

PO Box 1458

CANADA $12.00 - OVERSEAS $15.00 b
-

Minimum Order $10.00 (before shipping)

ALASKA & HAWAII $9.00

Westerly, Rl 02891
-
R.1. Customers Include 7% Sales Tax.

Mail in orders please include $5 SH
CALL OR WRITE FOR FREE 120 PAGE CATALOG

CIRCLE 260 ON FREE INFORMATION CARD

www americanradiohictorv com

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
itemns. If you have a friend who would

1 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.
L _—

340 Eaet First Street Fax Order Line
Dayton, Ohio 45402 1-800-344-6324

Order Toll-Free

1-800-344-4465

CIRCLE 251 ON FREE INFORMATION CARD
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One Year Warranty. 15 Day Money Back Guarantee. OEM welcome.
3121-A Glen Royal Rd., Ralei oh, NC 27612 School purchase order accepted. Bids accepted. VISA, DISCOVER

Toot I° . ) . . SALES REP/DISTRIBUTORS/OEM WANTED. MASTER, & AMER.
Test Equipment for Cost-Minded I’eopli‘ 1-800-870-1955/(919)870-1955 24-hr Fax:(919)870-5720

DC POWER SUPPLY RF SIGNAL GENERATOB GRID

PS-303 $159.00 e SG-4160B $124.95 DM-4061 $89.95 1.5-250MHz,
S 1 0-30VDC, 0-3A; 0.02%+2m V line 100KH2-1 S0MHz up to 450MHz on 6 hands:6 plug-in coils,
r——y weswo—" q regulation; 0.02%+3mV load g 3rd harmonics, 6 ranges; AM modu-2 transistor, and | diode.
' f“ “1F . B regulation: ImVrnsmoise & ripple; ™ lation. RF Output: 100mVrms to 3-  Modularion: = 2KHz Sinewave. Cry:ml Oscillator: 1-15MHz.
% B | Short circuitoverload protection; . SMHz. Modulation: int. IKHz AM. Wave absortion meter. Using 9VDCpower suppty.
TR e e e B constant current/voltage(CC/C V). O i o' Ext. 50Hz-20KHz AM.
S e (ST pS 303D $314.95 dusl output, tracking 0T gudio Oupur. 1KHz, 1Vms. AUTO DISTORTION METER
PS-305 5219.95,0-30VDC, 0-5SA  SG-4162AD $229.95, with Freq. Counter 1 Hz-150MHz, 6 digits, DM-3104A §799.95
PSs-30SD $399.95. dual, tracking. F o — for internal & extemal signals. Specification see SG-4160B above. gufl{)l:)lfon/m;ohg
| ange: (. (P o,
11 29998 oV | @ Wi wr wey @ AUDIO GENERATOR 0.1/0.W1/3/10/30% ull scale.
$108(8109) $549.95(5699.95) - 0 15 v e s sy, AG-2601A $124.95 Freq.: 400Hz10%, .
0-60VDC, 0-3AGA), dual, M5 S 10Hz- IMHz, § ranges; 1000Hz# 10%(HPF). S Y
. T o X g Outpus Level sinewave 0-8Vrms,  Inpur: 3mV-100V, = W QP

hndependent trackang. Low ripple.

2102(8103) $) S 9, 3, square 10Vp-p. ratio measuning 20dB.

5153(5\110()/3:‘9 i (“48 923:6]0, JOVE)QO BAGA): voltage % Owtput Impedence: 600 Ohm. Auto. Switching Ranges: Fundamental Freq. = (fo)+10%.

and current. Slave/Master SenaI/Pra‘fal]el conniestion B - 1 Distartion: <0.05% S00Hz-S0KH2. Fund. Refection: >-80dB at (fo)x5%; >-70dB at (fo)+10%.
. s <0.5% S0KHz-500K Hz. Harmonic Accuracy: +0.5dB. 1.8(fo)-20KHz.

PS-16108(8107) $289.00(8399.95) 0-16VDC(0-30VDC), 0-10A. | | : g
PS-2243(2245) $139.00($159.00) 0-12/0-24VDC 3A(5A). AG-2603AD $229.95, with Freq. Counter 1Hz-150MHz. 6 digits, DM-3204 $1,599.00 dual channels.

82008201) 517935.(5“9-95 0-30VDCdigital r;mer). 0: for internal & extemal signals. Specification see AG-2001 A above FREQ UENC): CO!I I B
JA(SA). 8210(8211) $199.95(8259.95) two digital meters. FUNCTION GENERATOR FC-5250C $119.95

5202(8203) $499.95(5549.95) 3 outputs, digital display. = e FG-2100A $169.95 . Freq Range: 10Hz-220MHz.
dual 0-30VDIC/A0-3A(5A), a fixed SVDC/3A, indepedent tracking | T 0.2Hz-2MHzin 7 renges, Sine. B DioH2Mb
operation, constant voltage and current -‘_, b pi-d Square, Tnangle. Pulse & Ramp - (VHF)10MHz-200MHz
/FM SWE EMAR SCOPE _ﬁg e, J CiteansmXep-20VE:p. 1% i 9‘8 Cas ;:.::i o o pl;“
SM.6225B/C $1999.95 ]
- Freq Range: (AM)90K iz, (FM) w VCF 0-10V control freq. to 1000:1. Inpus Sensitivity: 35mV 10Hz-200MHz. Display: 7-digat LEDs.

F(.-ZIOZAD $229.95 generates signals same as FG-2100; 4-digit /nput Imped.. (HF) | MOluin, (VHF) 500hm.
- ] P
@ 3aaz ll‘gnlll"?‘(};i‘;‘z‘;:thg‘::L counter display. TTL & CMOS outputs, 30ppm %1 count accuracy FC-5260A $146.00
i FG-2020B $159.00 0.5Hz-S00KHz, Sine, Square, Trangle. 10Hz-600MHz. 7-digit LEDs.

a8 xi 3 +10K .7 7.5K :
4 10KHz. (FM)I0.7MHz. 27.5KHz. 1212103 $329.98, Digital sweep generstor, 0.5Hz-SMHzin 7 FC-5270 $149.95

LA EET +]50KHz. !
= R ranges. Operating Mode: sweep, AM, gated burst, VCG. 10Hz-1.2GHz. 8-digit LEDs.

B Rl“o SCOPE 05-75058 $369.00 tigger. 0-10MHZ iy, Counter. 1ot 05112 SMHe. Ext. SHZ- 1OMHz FC.S6008 $921.00.
ALIGMENT SCOPE 08-7001A $369.00 0-200KHz. FM STEREQ MODULATOR 10HZz-600MHz. 10-digit LEDs. i v
AM/FM STD SIGNAL GEN. b s (FC)S700 $329.98 10Hz ~ 1.3GHz 10-digit LEDs.
5C:4110A $1799.00 RF SECTION: Ed . SIGN CER/INJ
Freq: 100K Hz-110MHz Carrier: 98MHz +2MHz, —— SE-6100 $134.95
Display 6-digit LED F TR R Output: 10mV. lmV &01mV 5 _ | . TRACER: Gain Max. 60dB
dccuracy ..,- e & ! o) COMPOSITE SIGNALS: S 5 Attenuation: 0/20/40/60d8
<+(5x10-ES 2| count) Ptlot: 19KHz +2Hz, 0.8Vnns m - ;’ Input Imped.; 100KOhm

Resolution:100Hz (100-34.99MHz), IKHz (35MHz-110MHz).  INT. MODULATION: 400K}z, Output Imped.. 6000hm;
Speaker: 8 Ohm.

Cutput: -19dBu. -99dRBu, |dR steps. /mpedence: 50Q VSWR 1.2. 1KHz +1%, 1'Vnns, distortion < .5%;L-R Seperation: >50dB.
INJECTOR: Freq.: 1KHz

EXT. MODULATION: Freq.: S0Hz-15KHz e “TOR: Freg.:
(],VP(‘ ?JE&\ SIS9ESO OR BAR PAT' GEN' L-R Seperation: >45dB 100Hz-3KHz, >35dB 50Hz-15KHz.. Squarewave, Outpus Level: Continuousty vanable 0 - 4.5Vp-p.

VHF NTSC, ‘ AC MILLIVOLT METER AUTO. CAPACITANCE METER

Freq.: 45.75.175.25, 1R7.2 MHz. ™™ — ] MV-3100A $159.95 wide band CMJ3I00A $139.00 10 ranges, 99.9pF ~ 99.9mF. fully automatic.

IAF Output: 10mV (O .. ST SRS SHz~ MHz, 3 scales, mV, dB &dBm; Resolution 0.1pF lowest, [ s i
Impedence: 75 Ohm, i e S ‘r‘”“"" L 3004V~100V in 12 ranges, 10xV 0.1% full scale. R -, ]

-

Video Output: BNC. 1 Vp-p ey £ ) /N . . resolution,-70-40dBin 12 ranges,  Accuracy i
. : . 04B=1Vms,0dBm=0.755V); +3% 0.5% of full scalex ! digit to 99.9uF, s =
SWR/RF OWER METER PN m accuracy; Input impedence 10MQ; 1% of full scale+ 1digit to 99.9uF. ‘] ox) FA;
310 $89.95 .“‘. Lol 4 ;} Noise <2%. MV-3201B $309.95 dual Display: 3 digit LED.
y z;_’iq,ﬂ”"l; l\t}zz)m}z{:ow , . Unit indi : pF. oF. uF, mF. Ovemange indicator.
X ower. U-
| SWR Measure. 1.0 - = 4W min. OSC[LLOSCOPE os-730se s249.00 pc-mHz, WOW-FLUTTER METER
v Accurcy: 5%-10%; SO-239 plugs. Vertical: 10mV/Dv; Horizontal: WF-3J103A $699.95 l
Insertion Loss: 0.3dB. S i % 250mV/Div; 10Hz~100KHz in 4 Freq. Range: 3KHz+10% t
: JIS/CCIR; 3.15KHz£10% DIN.

Input/Output Imp.: S0Q. & . ranges; 3" CRTInternal and

320 $89.95, 130-520MHz 2 .. Extemal Sync. Input' 1MQ/35pE. Range: 0.03.1/.%/3% ful scale.
330 $119.95, 1 8- 520MH1 0S-7010A $369.00 [)('~10MHz Accuracy. +5%.
SWR-IP $26.95 1. 7-ISOMHz ¢ S"CRT, 10mV/Cm~10V/Cm, IMG. WF-3105A $799.95, dightal;
IRF Power: 0.5-10W, 0.5W-100W. : w  0S-622B $344.95 20MHz/dual trace | =] = Funcitton: LIN'WOW/Flutter/ WTD.
SWR-2P $22.95, 1.7-30MHz, RF Power: 0.5-10W. 08-65) $699.95 S0M)1z, dual, delay sweep, ALT trigger, TV syn. Freq Cntr: 10Hz-9.99MHz.
mW RF Power Meter 340 $219.00, 1 8-500MHz, 20mW ~ 2W. OS$-6100B $1329.95 100MHz. 4ch. R traces, delay sweep,best by B Indication: CCIR/DIN/IS.
MICROPROCESSOR/CONTROLLER TRAINING LSSt oruns s
Now, you can learn and apply Computer control on your P(C with our kfw-coﬂ m/\/[) and DVA converters. mw RF Power Meter 340 $219.80
trainers un‘d lead yourself to the advanced 80386, 80486, etc.. Learn ASSEMBLY, C, EDS 8805 $235.00 Servo and stepper inotors | 8- S00Mi 1z RF power. 20mW/200mW/2W: Imp.. 500
and BASIC languages programming and debugging, and Microprocessor based sysiem —EDS~8806 $159.00 Basic /0 experiments.  |Accuracy: £10% full scale; N-type connector:SWR <118 é
hardware design and troubleshooting. Experiment guide and example programs are m9.00 16 Dot niatrix LEDs.lyy s s 3
Inctuded in each trainer. Our trainers are widely adopted by technical colleges. EDS-8807N-8 $619.00 8 Dot matrix LEDs. Q!L’ltal DC Power Supg!! 8300 (R301) -
8088 Trainer $699.00 BGC-8088, teach yourself 80R8 bly language pre 8. EDS.8808 $269.00 Opto-couple controls. {5199 95 (259.95), 0-30V/3A(SA). CC/CV. 8
Features: Assembly language coding. asseinbler, disassembler, single step and multi- EDS-8809-1 $589.00 stepper motor control , - H A [
breakpowit program debugger. display and rewrite registers, download/upload prograns e digital clock, sp- E!,ckt ronic UHF Attem:ator aast 'm
from/to extemal systeins. /) dnivers, 56-key large size keyboard, LCD display, RS-232, WS caker entrldot (OR7E) $§399.00. )C-930MHz. Imp: 50(750). | dH step. T
UART printer interface, two expnnslon slots, £5V, £ 12V switching power supply. 20 /O ) ¥ matrix LED, ster M180) aQ
ilable, €.g. servo and stepping motor, dot matrix display. D/A. A/D, sensors, "!:‘ " miatrix keyboard $175.00 Test MDA, CGA. EGA. VGA, SVGA. 8514A o

EDS-8811 $289.00 E(E)PROM programnmer. Bum your own EPROM in just a minite. * Ll sign lights. elec- huonitors, Video Pattems. color bass, cross hatch. dots. 3.

GC-8052 $979.00 leam yourself Intel R051/8052 Embedded Microcontroller controls. el ¥ tric piano. stop  Jeolor raster and windows. Two video connectors: digital g
U-DBGR $1599.00 Dehugger/In-circuit Emul for Micropre and pr m m ‘ watch, etc. 24 [TT1. 9-1) & analog 15-HD: Power. 120VAC. b4
8051/52 In-Circult Emulator, APEX-IE bly language prc 18 arid debugging. o experiments.  {NMT810 $129: Hand held model, Power. SVDC. o

:1C-100 $549.00 I/0 controt applications. leam Assembly, C. and BASIC programiming example programs included. - = z
languages. 800-pin solderless hreadboard for circuit design and test, VO drivers for contro-  EDS-881]-DRAM $589.00 Disk drive cntrol. t . o
lling relay, step motor, LED, speaker, sensor, .etc.. Application control modules available, EDS-§811-SRAM $589.00 Disk drive cntrol. ===
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Electronics Now, Jufy 1996
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The Best
in Cable IS
CONVERTERS &

DESCRAMBLERS

Take & LOOK at the exciting
new

Pnelude!

Drelude

We work hard ta be the
Low Last Leader!

Just
call ws to compare. We

‘ ¥ | guarastee ysw, no other
reputable fovme can beat oun prices!

iCOD ¢ Master Card * Visa ®* Amex ¢ Discover
|Show Time Cable * 5727 F Street » Omaha, NE 68117

S RN AT N IS R WM R .

CBinc

Have you ever given a gift

someone carries 1t with them

so wonderful,

the rest of their life?

Please give blood.
There’s a life to be saved right now.

Call 1-800 GIVE LIFE

+

American Red Cross

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 of Panasonic. these units are
designed 10 sit on top of a computer monitor and can be used
for video conferencing. security. ATV, or multimedia purposes.

330 line COLOR CCD imager

-

& 3 |ux sensitivity Tor low light applications Ca”

& Sundard 1V p-p NTSC output Today!
& Built-in inicrophone with preamp e

& Sundard RCA video and audio jacks Limited
@ Includes 12v wall mount transtormer Quantity!
& Auto iris with sensitivity adjust

& Smm fixed focus fens from 107 W intinity

& 57 long x 37 wide x 37 high- 7.50z.
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
1180-F Miraloma Way CA orders add Sales Tax
Sunnyvale, CA 94086 Sorry. No CODs
(408) 749-0130 or (408) 749-1323 Fax

PROFESSIONAL UHF WIRELESS

VIDEO TRANSMITTERS

THE VIDLINK 50 IS THE SMALLEST UHF
X-TAL CONTROLLED TRANSMITTER AVAILABLE.

HIGH-RESOLUTION FULL COLOR / B&W VIDEO.

$199.00 Introductory Offer

B Smallest Law-Enforcement Grade X-tal Video Transmitter available.
P Rugged epoxy encased Surface Mount Technology design.

® Transmits to any Cable-Ready TV or VCR (CATV Channel 59).
@ High Resolution 420 Lines. Power 50mW. Range 3Q0 to 1,500 FT.
P Includes fully calibrated VidLink 50 module, cables and antenna.

VidLink 50 Kit + B&W Micro Pinhole
Camera (Small! Only 1.2" x 1.2"):

$599-60 $399.00 +$5.50 S&H

VidLink 50 Kit Only: ACTUAL
$899-06-$199.00 +$5.50 S&H| S;gg VidLink 50
Payment by: ‘ "EATN Chan 99

Check or MO, COD +$5.00

Manufacturer Direct! No Middlemen.
Give us a call or visit us on the 'NET.

AEGIS

#671-1225 E. Sunset Dr.
RESEARCH Bellingham, WA
T, T 98226-3529 USA

1-604-224-0416
Visit our virtual catalog on the INTERNET at:
http://www.lynx.bc.cal/virtualspy

www americanradiohistorv com
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EZ-EP

ML ELECTRONICS

20w Angetws, California {310} 837-7018

v

Portable - Connects to PC Parallel Port. |Ep.“ (68HC11 E/A)

Versatile - Programs 2716-080 plus EE | EP-PIC64 (16C/ 64,65,73,74)
and Flash (28F,29C) to 32 pins.| E”’EEL (ICT 22v10, 20G10, 188}

| Inexpensive - Best for less than $200

{® Correct implementation of manutacturer | EP-750 (87G750,751,752)
algorithms for fast, reliabie programming.

|® Easy to use menu based software has

binary editor, read, verity, copy, etc.

| Free updates via bbs or web page.

|® Full over current detection on all device

i power supplies protects against bad
chips and reverse insertion.
i@ Broad support for additlonal devices
using adapters.

EZ-EP DEVICE PHO?HAMMEH -8169.95

Fast - Programs 27C010 In 23 seconds. \

Adapters Avallable

EP-51 (8751,C51) $39.95
$59.95

EP-PIC (16C5%,61,62x.71,84) $49.95
| EP-PIC64 (16C62,63.64,65,73,74) $39.95
$69.95

P-SEE (93x,24x,85%) $34.95
EP-16 (16blt 40 Pin EPROMs) $49.95

| EP-49 (8742,48,49) $49.95
$59.95

EP-Z8 (Z86€03,04,05,06,07) $39.95
EP-55 (8755) $39.95

| EP-51.PLCC (B751,C81) $59.85
[EP-PIC-SOIC(16C5x.61,62x,71,84) ~  §50.95
EP-PLCC (PLCC EPROMS) $49.95
EP-SOIC (SOIC EPROMs) $49.95
EP-LCC (LCC EPROMs) $49.95

ML Electronics
13526 Jasmine #4; Los Angeles, CA 90034
| 310/837-7818 Fax/BBS: 310/841-6050
hitpcswww C8.ucta. eduicsd.grads-gsMoving/www/m2L htmi

CA ordecs add 8 25% sales lax. Ground supping - 35: 3 Day - $7;
2 Day $10; Overnught $17; COD $4 76

JENSEN'

B A AR e
FEAPEIWHYN GBS
NEED A YEARLY
MAMMOGRAM,

ESPECIALLY AS
YOU GET OLDER.

MAMMOGRAMS
CAN DETECT
LUMPS T0O
SMALL FOR
YOU TO FEEL
AND EARLY
DETECTION

MAY SAVE
YOUR LIFE,

SOCAL
1800+
ACS
2340,

$

LIQUIDATION SALE
Factory Auth. Ser. Cntr.
Diagnostic Equip.-SenCore-
VC63,EX221,8T65,SR68,A
C Powerite 2-CG25 NT64,
SRC,VA62,LC53,8C61,FEI4
9, BK-1653,2830,1655,1601,
415,2-1486,1479A HP-
8555A spec analizer/W141T
display section. Parts -Over
10,000 parts for RCA,GE,
NAP,Sanyo ,etc. Lot Sale!
Manuals/microfice-

over 6,000 tech manuals sams
&factory plus microfice with
reader/printer, dting 1950-94,
Lot Sale! Coliectables- 3
magnovox 971 remote
control rec, 3 analizers, 2
RCA seniorvolt ohm yst
Viking, Cable Co., VHF-FM
broadcast AMP, Telematic-
transverter, RCA WR70A
marker/adder, 123 Flyback
yoke tester, ,EICO 377 wave
form audio gen, EICO 147A,
signal tracker, BK 465 tube
tester, HP 200 CD WR
osil/gen, BIC440 tube tester,

GET & MAMMOGRAM.
ARLYDETCTION 5 THE BEST PROTECTON heath kit harmonic distortion
= Yo meter, Mallory Recto power
supply, HP Universal bridge,
RCA stereo FM sim. Tubes-
Over 3,300 tubes new in orig
boxes. Lot Sale!
Many more items!
Call 1-800-456-8027
&
Jake SSAVINGS
inAmerica UL A BONDS

A public service of this magazine

MEMBRANE

SWITClH K757

FLAT PANEL KEYPADS
ASSEMBLE IN
MINUTES WITH YOUR
LEGEND

AVAILABLE IN 4, 12,
16, 24 & 40 KEY TYPES

CONNECTOR
AND BEZEL
INCLUDED!

OPTIONAL
"CLICKDOMES"
AVAILABLE

DSK-4
$9.89

DSK-12
$14.29

INDUSTRIAL TYPES

AVAILABLE

MORE THAN 30 LAYOUTS
TO FIT MOST
APPLICATIONS

CALL FOR FREE
BROCHURE

SIL-WALKER

880 CALLE PLANO,
UNIT N
CAMARILLO, CA
93012

PHONE: (805) 389-8100
FAX: (805) 484-3311

VISA / MASTERCARD

www americanradiohistorv com

everything you need for servicing electronics

Just a small sampling of the
many thousands of new,
unique or hard-to-find
quality items you'll discover
in every Jensen catalog.

Call 800 426-11%4 today
for your FREE catalog!

JENSEN TOOLS INC.

7815 S. 46th St., Phoenix, AZ 85044
Ph: 602 968-6231
FAX: 800 366-9662

http://www.jensentools.com
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CABLE TV

DESCRAMBLERS

We Carry 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

pRsterns s WAtE 4 voopt .o o 09

Qusens Bivd., #485, Forest Hills, NY 11375, NO “l.lll

ALLSTAR ELECTRONICS

800-782-7214

HOURS: 9-6 M-F 10-3 Sat EST
It is not the intant of Alistar Electronics i defraud arry pay TV
operstor. Anyons implying theft of service will be denied
sssistance. AN brand nemes sre ngi..udw.d!holr
respective owners & are used for

SURVEILLANCE

FM TRANSMITTERS MINI (KITS)

« 3-VOLT FM XMTR, up to 300 ft. indoors, 1500 ft. outdoors
+ PHONE XMTR, range o 500 ft., uses phone-line power

¢ Sound-Activated XMTR, range to 500 ft.

« 2-STAGE XMTR, 9-Voit. 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). Compatibie with VOX and Tel
Rec Adapter. $119.00*

VOX VOICE-ACTIVATED SWITCH. Makes se-
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. Qhanges 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. Mtn. Time

CIRCLE 231 ON FREE INFORMATION CARD

MICROCONTROLLER
TRAINER

PARTS KIT INCLUDING:
« Programmed Motorola 68705P3 {only 1 IC required)
« Display 1X 16 Alphanumeric LCD
« Keypad 5X 4
* 4 MHz clock oscillator, reset switch, R, C
MANUAL - experiments & programming - 224 pgs.

$89 pius shipping

VISA. MC, COD CA residents add CA sales tax

Just Add Wire And +SVDC To Get Started

SQUARE 1

ELECTRONICS
P.O. Box 501, Kelseyville, CA 95451
Order (800) 220-3916
Suppont (707) 275-8881
FAX (707) 279-8883
Hours 7AM -12N, 1- 4PM Pacific M- F J

\_
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price SET: US$299.00

|

power supply not incl.

new! new! new! new!

VIDEO / AUDIO transmission

' up to 1/4 mile
open area

Low Cost CAD Soltware
{or the IBM PC and Compatibles

Now In Windows95

VIDEO - LINK
2,4 GHz = Design &
i Simulation

PCB 4
Layout

z_._]

* Easy to use schematic entry program (SuperCAD) for circuit-diagrams, only
$149. Includes netiisting, bill of materials, extensive parts libraries.

A/V cable incl. « Powerful, event-driven digital simulator (SuperSIM) aliows you to check logic,
wor-ks with all TV-SYSTEMS| circuitry quickly before actually wiring it up. Works directly within the
NTSC/SECAM/PAL J SuperCAD editor from a pulldown menu and displays results in “logic

analyzer” display window. Starting at $149 this is the lowest cost simulator on
techn. data: the market. Library parts include TTL, and CMOS devices.

RF power output: 10mW
DC power : 11......16V/DC-0.5A

* Analog simulator (SuperSPICE) for $149. Allows AC, DC and transient circuit
analysis. Includes models of transistors, discretes, and op amps.

S : o « Circuit board artwork editor and autorouter programs (SuperPCB), starting at
S duncnsmg. 130x80x35mm $149. Produce high quality artwork directly on got matrix or laser printers.gYou
=Y AUDIO: in / out can do boards up to 16 layers including surface mount. Includes Gerber and
3 VIDEO: in / out Excellon file output. Autorouter accepts netlists and placement data directly
3 frequency: 2.4 GHz / pll stab. hinping ch : from the SuperCAD schematic editor.
2 modulation : A/V FM shipping charge air parcel * Low cost combination packages with schematics and PCB design: 2-layer for
@ USS$ 45.00 $399, 16-layer for $649.
3 - Write or call for free demo disks: .\|/.
I%)J Zollamtstr48, 67663 Kaiserslautern GERMANY ) 5415 - 136th Place S.E.
FAX++49-631-29579 BBS++49-631-21048 Be?zegg)e&«t% 33?06
ol ph(7)r107063] 29187 BBS (206) 641-2846

www americanradiohistorv com
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B Gateway Products Corp.

Translistors
PN2222A ..
PN2907A ..

8¢
8¢
7¢
LT
&
¢

2N3906 ..
2N4401.
2N4403 .

Deal N8: 60 pcs total,
4.00

10pcs of ea)....

i LM324 .

LM339 ...

L M358 ...

NES55 ...

LM741 ..
Deal U3: 12 pcs !ov,al,
2pcs of each).... $5.00;
Popular CMOS

CD4011B..... 30¢

CD4013B....
CD4017B....50¢
CD4028B ....
4

il

Popular 1.C.s
LM5S8 ... 50¢
CD4001B....
CD40508

DEAL M3...$5.00
7805 7812
7905 7912

12 pcs total

{(3pcs of each)

More Transistors
MPSAQS....
MPSA13...
MPSA27....
MPSA42...
MPSASS....
MPSA92. ...

Deal Q2: 30 pcs totai,

S pcs of ea.)...... $4.00;

/mzm;x .30¢

INA124 ... 11¢
MPSH10 ... 13¢

§D uoss...

More Translistors
2N4126 ... 11¢
2N5401 ... 14¢
TIP31C......

......

J

TiP125 ...

Semiconductors
74LS174 ..
7415244 ...
7405245 ...
TALS374 ...
LM386N ...
MC1488 ...

” MC1489 ...

V. Regulators

7805.
Q 7808.

78L12.....

DIODES

1N4001 .. 1A/50V ... 3¢
1N4004 _1A/400V ... 4¢
1N4007 ... 1A/1kV.... . 5¢
Deal P7: 50 pcs total,
{10pcs of ea.)..... $2.

Power Diodes
={_F—

1N5401 ..3A100V ... 8¢
1N5404 .. 3A/400V ... 8¢
.. BAJ100V. . 24¢

..... BAKY... 32¢

Deal H8: 25 pcs total,
’ 00

CRYSTALS

—»

357T95MHz ...........

© 5mm (T1 3,)
Diffused LEDs
e¢

3mm (T1)
Diff. LEDs
Red....... .6¢
Green ... 10¢
Yeliow... 12¢

8ft printer cable.........
6ft VGA extension....
3-b serial mouse......

1.44Mb 3.5" drive ... $20
1Gb hard drive ..... $230

1N4T7268A ... 3.3V .
1N4733A...5.1V ..
1N4730A.... 9.1V ...
1N4T42A...12V...

..... 18v...
Deal Z5: 30 pcs
Spcs of ea.)....... $2. 50

Germanium
Diodes

RADIAL LYTICS

RADIAL LYTICS
10uF/25V ...
22uF125V ...
33uFA25V....
4TUFI25V......
100uF/25V ...
220uF/25V ... B¢
330uF/25V..
4TOUF/25V ..

1A SCHOTTKY
—{
1NS817 .. 1A/20V .. 20¢

1N5818... 1A/30V .. 23¢
1N5819 ... 1A/40V .. 24¢

3A SCHOTTKY
= ——

1N5820 ...3A/20V .. 32¢
1N5821 ...3A/30V .. 368¢
1N5822 .. .3A/40V .. 40¢
Deal Y8: 9 pcs total,
3pcs of each)... .$3.00

Ceramic Dlsc
(All caps rated 50V)

33pl
ATpF ...
100pF
150pF .

Ceramic Disc
(All caps rated 50V)
270pF

Deal R7: 40 pcs total,
(Spcs of each).. . $2. 50

.O1uF/50V .047uF/50V
.022uF/S0V . 1uF/50V
Deal BS: 40 pcs total,
(10pcs of ea)..... $2

Tantalum Caps

Please mail orders to:
P. O. Box: 93-6397
Margate, FL 33093

oggle Switches

Miniature size
1/4" Panel hole

120 pcs total {20 pcs of
each: 10, 47, 100, 470,
1k, 4.7k All 1/4W 5%,

100 pcs total (20 pes of
each: 10K, 47K, 100K,
ATOK, 1M. All 1/4W 5%.

400V BRIDGES

SOLDER ROLL
SN63/37
.031" dia
1 Lb Roll

$7. 80

CIRCLE 314 ON FREE INFORMATION CARD

Radiotelephone - Radiotelegraph

OEM (1K) PRICE

INCLUDES:
-5 SER (8250 USART)
-3PAR (32 BITS MAX)
-32KRAM, EXP 64M
-STANDARD PCBUS
-LCD, KBD PORT
-BATT. BACK. RTC
- IRQO-15 (8259 X2)

386 SBC *83

Commercial
License

FC

Why Take Chances?

¥ -8237 DMA 8253 TMR

- ) -BUILT-IN LED DISP. . My -

g -gp (T)g w’_‘ngROM Discover how easy it is to pass the exams.

= * LTSE P ] Study with the most current materials available. Our

=1 BASIC, MASM' Homestudy Guides, Audio, Video or PC "Q&A" disks

= RUxISN%%% ASND make it so fast, easy and inexpensive. No college or
EVAL KIT $205 I experience needed. The new commercial FCC exams |

have been revised, covering updated Aviation, Marine,

SINGLE l | Radar, Microwave, New Rules & Regs, Digital
$ 9 5 PRICE Circuitry & more.We feature the Popular "Complete
UNIVERSAL Electronic Career Guide". 1000's of satisfied customers
| Guarantee to pass or money back. Newest Q&A pools. |
PROGRAMMER : Send for FREE DETAILS or call :
-DOES 8 MEG EPROMS

1-800-800-7588

-CMOS, EE, FLASH, NVRAM

- ublications £
L PLECOMNIDIP ADAPTERS | 4701 N.E. 47th St. I3
-SUPER FAST ALGORITHMS I VanCOllveI', WA 98661 I ]
nggE;KlRGOLDEU%TS:ARD COMPUTER %
PC FLASH/ROM DISKS 75 | | Name Ig
16 BIT 16 CHAN ADC-DAC 284 : | S
WATCHDOG (REBOGTS BC ON HANGUBY 53 68 Address z
*EVAL KITS INCLUDE MANUAL | 1 2
W MVS BOX 850 . . ]
RACKET AND SOFTWARE.

SIRIMTED WARRANTY = MERRIMACK,NH | | 1 C1% St.___ Zip =
HRS: MON-FRI 10AM-6PM EST (508) 792 9507 L 1-800-800-7588 3133

wwWwW americanradiohistorv com
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Printed Circuits
in Minutes Direct

AFFORDABLE EMBEDDED SOLUTIONS

EPROM EMULATORS complete systems,ready to

16 Bit Control

From LaserPrint!

1. LaserPrint*
2. Press On**
3. Peel OFf
4, €tch

81/2"x 1"
* Or Photocopy
**Use standard
household Iron
or P-n-p Press

Use Standard 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
httpMchelsea,ios.com\~techniks
Retail Dealer Induires Invited

NEW! BAC552ES CONTROLLER
III w—

APPLICATION READY owar ‘319

The BAC552ES is o new enhanced backward competible addition 10
the proven Basic Automation Controfler BACSS2.

NEW FEATURES: 3 seriol ports (Console port, RS232 DTE with
RTS/COS ond RS485) » 128K SRAM o 128K FLASH  secondary
wotchdog timer ® serial EEPROM option » 60K for BASIC program © 64K
SRAM / 64K FLASH for doto storage » 64K FLASH for BASIC file backup

APPLICATIONS: Industrial control ® HVAC systems e security ® home
aulomation ® data fogging ® remote control & monitoring

SYLVA Control Systems o suson 5o teay sysens
519 Richard Street, Thunder Bay, Ontorio, Canado P74 1R2
ph. 807-768-2487 Fax 807-683-6485 Bes 807-767-0587

WEB PAGE: hitp://www.sylvaconiral baynet.net
Email: sylve@moil.baynet.net

NEwERZA

Bnmsn

AWARD

ATIC

ONLY @

* MGA, CGA,EGA
& VGA compatible.

1-—-’7
-\

* Design large multi layer
boards.

* Onc level pull down
menu and quick keys

for fast layout.
* Dot matrix, laser, plotter, T S ATION
Gerber & N.C. drill output. / s—s
* 6 Manth Free
update 7840 ANGEL RIDGE ROAD
Proc Demo ATHENS, OHIO 45701

(614) 532-1810
Visa & MasterCard Accepted

use. Test your code thru the printer port with-
out disconnecting equipment. Emulators mounted in
a quality case. 8TD32, $109,emulate (2764-27256)
STD64, $129,(2764-27512) . PRO-SERIES includes
bi-directional communications with PC and ‘real
time link' to PC for single byte changes. Instant
recovery battery back-up. PRO128 ,$199, (2764-
27010) . PRO512, §$259, (2764-27040) . Use multiple
emulators to support 16/32 bit bus. $5 shipping.
8051/8031 SINGLE BOARD CONTROLLER.
Only 1.8 X 3.0®. Quality bare board with solder
mask both sldes and component outline. Complete
with PC 8051 assembler and schematic.ONLY $19.95.
Complete kit, $29.95. Add $3 for shipping.
EEPROM PROGRAMMER. Reads EPROMS FOR easy
transfer to EEPROMS.Programs 2864-28256.Complete,
ready to use.No more 15 minute erase burn cycles!
only $49.95. $59.95 with case option.$5 shipping.
UNIQUE RING DECODER. ook like a big
business without the bills. Have up to four num-
bers on a single line. Only $74.95. $5 shipping.
LOGICAL DESIGN TOOLS, INC. VISA
5403 EVERHART, #55 »w/C |
CORPUS CHRISTI,TX 78411 J
SALES (512)888-4535 FAX(512)883-3711
http://www2.interconnect.net/1ldti/hom.htm

New ELECTRONIC GUN !
Add FIREPOWER to

almost anything!

web:hitp:/iwwve.hoopsware .com
email:sales@hoopsware.com

Amazing new Electronic Gun has only one moving part
...the projectile! Imagine the possibliities!!!

This simple, silent, and inexpensive project uses parts
mostly available from Radio Shack and can be builtin
aslittle as 30 minutes. The same principles can be used
to build a silent weapon with devastating force! You
must be over 18 years of age to order. Complete plans
only $15.00 ($20.00 Canada and Mexico).

Order #GGUN.

VISA/MC ORDERS (702) 322-687%

—
or send check or M.O. to;

HoopsWare
P.O. Box 3079, Dept. EN
Sparks, NV 89432-3079

“NOW BUYING”
$$ BEST PRICES $$
AVAILABLE

SCIENTIFIC PIONEER™
ATLANTA™ 5135 THRU 6300
8536 THRU 8600
ZENITH™ JERROLD™
1086 THRU 1612 DPV7
ocow B
S04 DPBB70
VIP THRU 5507 CFT

Midwest’s Largest Brokers
(We buy quantities of one to one thousand units)

NATIONAL CABLE BROKERS
(219) 935-4128

wwWwW americanradiohistorv com

& Data Acquisition System

g

Powerful,
A
frorm i Easy to use,
$299 f"’ Tons of Memory,
/O & features:
16.8MHz 68HC16 34 digital /s (7 RQ)
RS-232 & RS-485 + LCD/Keypad port
RT clock option +8ch 10b fast A/D

Affordable "C" compiler/ borary
Multi-tasking kernel
Up to 256K ea. SRAM, FLASH memory

INTEC INOVENTURES INC.

Ph: (604) 721-5150 FAX: 721-4191

THE COLLECTED WORKS OF
MOHAMMED ULLYSES FIPS

#166—By Hugo Gernsback.

Here is a collection of 21 April p 3
Fools Articles, reprinted from (; 1
the pages of the magazines

they appeared in, as a 74- iJ
page, 8% X 11-inch book.

The stories were written be- &8

tween 1933 and 1964. Some © ga o
of the devices actually exist h.ﬂLJ
today. Others are just around the corner. Al
are fun and almost possible. Stories include the
Cordiess Radio Iron, The Visi-Talkie, Electron-
ic Razor, 30-Day LP Record, Teleyeglasses and
even Electronic Brain Servicing. Get your copy
today. Ask for book #166 and include $16.00
(includes shipping and handling) in the US
and Canada, and order from CLAGGK Inc.,
P.O. Box 4099, Farmingdale, NY 11735-0793.
Payment in US funds by US bank check or In-
ternational Money Order. Aliow 6-8 weeks for
delivery. MAOS

High Power
Audio Amplifier
Construction

HIGH POWER
AUDIO

AMPLIFIER ‘
CONSTRUCTION

BP277—Here’s background and practical de-
sign information on high power audio ampli-
fiers capable of 300£400 watts r.m.s. You’ll
find MOSFET and bipolar output transistors in
inverting and non-inverting circuits. To order
your copy send $6.25 pius $3.00 for shipping
in the U.S. and Canada'to Etectronic Technol-
ogy Today inc., P.0. Box 240, Massapequa
Park, NY 11762-0240. U.S. and Canada only.
Payment in U.S. funds by US bank check or
{nternational Money QOrder. Please atlow 6-8
weeks for delivery. MAO3
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Our #1 Best-Selling Home Electronics Repair Manual

EASY

FREE
30-DAY TRIAL

—— i
; nics
Bt \ec“ 0
= B \janua!
o

ALL THE INSTRUCTIONS YOU NEED TO FIX
TVs, VCRs, STEREOS, CAMCORDERS, PHONES, CD PLAYERS, FAXES,
COMPUTERS, WALKMANS, AUTO RADIOS, VIDEO GAMES, & MORE!

Don't Waste Time & Money At Electronics Repair Shops!

NOW FIX IT YOURSELF FOR SAVINGS,
PROFIT. . . AND SATISFACTION!

Now you don't have to be a profes-
sional technician to get PERFECT
electronics repairs at home... at a
fraction of repair shop costs!
Whether you enjoy doing your
own repairs or want an extra part-
time income, this famous nationally
advertised WEKA ELECTRONICS
REPAIR MANUAL gives you easy-
to-follow instructions for fixing near-
ly every electronic device you can
think of...from popular manufactur-
ers like SONY, RCA, IBM, NINTENDO
and more! Plus, you get more than
Jjust easy instructions, YOU GET A
FULL ELECTRONICS BIBLE that
teaches you everything from basic

Yes, 900 Instruction-Filled Pages In Wipe-Clean Vinyl Binder!

® LOOSE-LEAF
FORMAT!

® PAGES LIE FLATI
(M| © TABBED CHAPTER
: PAGES!

@l ® PHOTOS, CHARTS,
DIAGRAMS!

® EXPLODED VIEWS!

WEKA'S GIANT
900-PAGE BIBLE OF

YOURS Fo
2 EASY PAYMEIS o

/" FILLED WITH

Troubleshooting
Diagnostic Tips...
Step-By-Step “Model
Specific” Instructions...
Charts, Photos & Easy-
To-Follow Diagrams...
PLUS Directory Of
Parts Dealers!

CALL TOLL-FREE NOW FOR 30-DAY HOME TRIAL!

1-800-222-WEKA

FAX: 1-203-944-3663 E-MAIL: 102132.1245@compuserve.com

WEKA PUBLISHING, INC., 1077 Bridgeport Ave.,
P.0. Box 886, Shelton, CT 06484

M YES! Please rush my ELECTRONICS REPAIR MANUAL [l pay now
by check or credit card and save $ 10 off the regular pricel If I'm not
100% satisfied, | may return the book within 30 days for a full
refund of the purchase price.

electronics principles to advanced
troubleshooting and repairs!
UPDATED
SUPPLEMENTS!
About 4-5 times a year, we'l send
you updated 140-page repair sup-
plements for all the newest elec-

[ SAVE! Bill my credit card in 2 easy monthly payments of $24.95

plus $6.50 shipping & handiing.
[Jvisa® (] MASTERCARD® Exp. Date D]

tronic products available. Examine # T
these supplements at home FREE Signature _ o —
for a full 30-days. If you decide to Phone| |

add them to your Manual, theyre
yours for just $35.00 each plus
shipping and handing. Theres NO
RISK, NO OBLIGATION! ORDER

[J SAVE! My check is enclosed for $49.90 plus, $6.50 s&h.

(] Add $10.00 for EXPRESS DELIVERY guaranteed within 5 business
days from receipt of order. Prepaid U.SA orders only, no PO. Boxes.]

(] Bill me later for the regular price of $59.95 plus $6.50 shipping &

YOUR 900-PAGE ELECTRONICS handling, subject to credit approval. Signature and phone number <
REPAIR MANUAL NOwW! required to process your order. PO. Box addresses must be prepaid E\
-
Name ©
m == — ©
Company &
® STEP-BY-STEP FIXES! ® PREVENTIVE Add m
¢ TROUBLESHOOTING MAINTENANCE TIPS = - == o
INSTRUCTIONS! ® HOWTO USETOOLS | (jp, State Zip =
® TEST EQUIPMENT OF THE TRADE! 1 e A S
PRIMER! © MANUFACTURERS’ I In Canada, please add $10. Overseas orders add §15 {foreign orders must be 5
© SAFETY PRECAUTION DIRECTORY! | prepaid). U.S. funds only. CT residents add 6% sales tax. Supplements are just ]
CHECKLIST! ® PARTS SUPPLIERS! $35 each plus shipping & handling. They will be sent 4-5 times a year on a z
@ ELECTRONICS ® PLUS MUCH MORE! fully-quaranteed, 30-day trail basis. They may be cancelled at any time. o
REFERENCE GUIDE! D G e s el 2y -
CIRCLE 321 ON FREE INFORMATION CARD
135
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Glaucoma is an eye disease that can steal your sight. Especially
if you’re over 60, or Black and over 40. But glaucoma can
usually be controlled if it’s detected and treated early.

So, get a dilated eye examination in which drops are used
to enlarge your pupils.

For more information write: Glaucoma, 2020 Vision Place,
Bethesda, MD 20892-3655

D 1 I o h NATIONAL
ont lose sight {EEEE?G.O
N

of Glaucoma.

PROGRAM
National Eye Institute, National Institutes of Health, Public Health Service,
U.S. Department of Health and Human Services

NEW!! Checker 12 E Monitor tester

i

GREEN om1y
BLUE Onp e

iy

ACH 640 %
Sync on Gw:gg

The “Checker 127 is an casy to operate, hand held , battery, or AC operated computer

color monitor pattern generator. With its support of CGA(15.75khz), EGA(22khz),
MACIH(35khz), and VGA modes 12,3 (31.5khz),  800X600(35khz), 1024X768
interlaced. (35khz), 1024X768 non-interlaced. & 1024X768NI1 with sync on Green
(48khz), ++ 2 NEW VGA MODES>>> 56 kHz x 70 Hz & 64 kHz x 70 Hz.
With its” single mode switch, you know exactly what type of monitor you are testing. Its’
front panel color pictures, show just what you should be seeing on the monitor under test.
You can quickly (ell it the monitor is a VGA, SVGA, or a SVGA/NI. guessing. The
“Checker 127 provides various test patterns for VGA monitors. X-hatch, for size and
huearity and convergence set-up. White screen, for purity and CRT burn 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.

Price: $339.00 - s500san

Includes battery, AC adapter, Mac adapter and 1 year warranty
(upgrade your Checker 12 toa 12 E for $4Y, call for details)
Please call about our other monitor test products, and offers,or vist our Webb sitc.

CIE—

Computer & Monitor Maintenance
6649 Peachtree Ind., Blvd., Suite N-1 « Norcross GA 30092

1-800-466-4411, 770-662-5633 (Voice), 770-840-8814 (Fax)
We’re on the WEBB at http:/www.computermenitor.com

CIRCLE 336 ON FREE INFORMATION CARD
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Education?
Retirement?
Peace of Mind?

You have
your reasons.

No matter what you’re saving
money for, U.S. Savings
Bonds make sense. They’re
backed by the full faith and
credit of the United States.
They earn interest for up to
30 years. And their value is
guaranteed to grow at market-

based rates.

Ask your employer or banker
about saving with
U.S. Savings Bonds.

Or for a recorded message
of current rate information,
call 1-800-4US-BOND
1-800-487-2663

Take SAVINGS
Sl}\O;L?r(nerica 39 BONDS

A public service of this magazine
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CABLE CONVERTERS/DESCRAMBLERS
* % % % SUPER BUYS * % % %

* FULLY REFURBISHED UNITS %

TOCOM™% JERROLD ™% SCIENTIFIC ATLANTA % ZENITH % PIONEER™
“WE SERVICE MOST PRIVATELY OWNED CABLE CONVERTERS”

phone (219) 935-4128

SORRY, NO INDIANA SALES

NATIONAL CABLE I@@K@@@

1801 W. JEFFERSON ST., PLYMOUTH, IN 46563

operator and we will not assist

OUR POLICY: All products carry a two year warranty. Warranty covers parts and lahor and return shipping.
WARNING: Theft of cable services is a crime. National Cable will not knowingly defraud any pay TV

any individual or company in doing the same.

Threpbbing
« 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!

{57,
b

MOON WALKER

OWI's “Next Generation” of
affordable, rugged Robot Kits

challenge the enthusiast to solder

circuit boards and mechanically
assemble.

: SPIDER
LINE TRACKER

Each OWIKIT also incorporates the

basic principles of robotic experiments,

sensing and locomotion, guaranteeing
an exciting, hands-on adventure of
knowledge and fun!

But remember! OWI is the recognized

Visit our homepage @ founder and leader in Educational
http://www.owirobot.com Robot Kits. ACCEPT NO IMITATIONS.
NEW

ROBOT.TECH.CURR. MVRTC  Teacher's Manual 158 Pg. Book  74.95
$-CARGO OWI-936K Sound Sensor 47 Pg.Book  29.95
WAO I OWI-961K Programmable - Graphic 59 Pg. Book  69.95
SPIDER OWI-962K Infrared Sensor 49 Pg. Book  49.95
LINE TRACKER OWI-963K Infrared Sensor 48Pg.Book  49.95
MANTA OWI-966K Sound / Touch Sensor 44 Pg. Book  29.95
MOON WALKER OWI-989K Selar Sensor 10 Pg. Book  34.95

- H0gp

VAT, 0g,
RN

Y EEN

EK

ELEKIT

1160 Mahalo Place, Suite 8
Rancho Dominguez, CA
90220-5443

(310) 6387970
Fox: (310) 638-8347

T
VISA_|

Order M=F: 8a.m. = 4p.m. PST

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 (FINALLY1)
150 pages 1/96, $9 95

§m rtCasm
1 Ca)|af \laﬁciﬁ: Ph'b
364 page e, 35

Eheatln ai %i

. SOUARED
DusgnD Marks 6
- 208 pages, $24.95

S/h $4 1st book, then $2 ea.
CA add tax.

CIRCLE 327 ON FREE INFORMATION CARD
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68HC11 and other
PLCC prototype adapters

that fit on a single breadboard strip!
PLCC sockets mounted on PCB with 25" [eads

Patent-pending

wrap, design
prototyping &
breadboarding

28 Pin-$ 6.95; 44 Pin-$ 9.49; 52 Pin-$ 13.49; 68 Pin -
$ 14.95; 84 Pin -$ 18.95. All + S/H. Visa/MC/Check

AMAZE ELECTRONICS CORP.

Tel: 800-996-2008 Fax: 408-996-0366
amaze@hooked.net www.hooked.net/users/amaze

design for wire

Cable TV
Descramblers

- Converters * Filters * Accessories

30 day Free Tiial - NO RISK!
Unbeatable wholesale prices|
Affordable extended waranty

Free
Catalog

Credit Cards Welcome!

1-800-379-3976

Prices starting

\__~ Flectranics

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 ars trademarks of Parallax, Inc.
micro & ngincenng Labs
Box 7532 Colorado Springs CO 80933 (@)
(719) 520-5323 FAX 520-1867 bwﬁ

1 Year Warranty on olf products -
Ca//[‘e méﬂ: ro, Aaionaz./
,7

BEST BY MAIL

Rates: Write Nationai, Box 5, Sarasota, FL 34230

FEVERBLISTER HOME REMEDY discovered accidentally, im-

énedlate results. $15.00 to: PPG, RR20606J, EI Prado, NM
752

HOW TO MAKE MILLIONS Trading Commodities! Free Re-

corded Message: 407-697-0409.

NEW PATENTED SCIENTIFICALLY-BASED weI?hl manage-

ment product sweeping the country. For FREE information on

this moneymaking opportunity call: 800-524-4724.

OVERWEIGHT, BALDING, STRESSED OUT, Need More

Money? For Expert Advice Call {900)-772-9134.

LEARN HOW TO Invest §50,000 (minimum). Generate nu-

merous dividends and frequent capital gains (21 year history/

no guarantees). Call (800)524-4724 for FREE AUDIOTAPE.

Securities offered through AEGON USA Securities, Inc., Mem-

ber NASD/SIPC.

WIN INSTANT $BIG Buck$. Beat The Siots Secrets. Free in-

side Info. Send Self-Addressed, Stamped Envelope: BD PAY-

OLA, Box 881161-(Ele), San Franasco CA 94188.

WIN $63,000 + GUARANTEED On One Callil! 1-900-255-5463

Pin#3412. 18+.

BUY BELOW WHOLESALE! CATALOG $2.50. DURHAM

WHOLESALE-(ELE), BOX 132, PLAINVIEW, TX 79073.

EARN EXTRA INCOME or Financial Security in just an Hour

a Day! $7.00: B&B Innovations, Box 2897-(ELE), Lake Placid,

FL 33862.

INCREDIBLE OPPORTUNITY! GUARANTEED Success. Per-

sonal Guidance. RICHMOND ENTERPRISES, 2354 Deep

Draw Road, Crossville, TN 38557.

$200 WEEKLY MAILING CIRCULARS. Wysinger, Box 10110~

(ELE), Cleveland, OH 44110.

! /
aslowas S 993

PHONE LINE
MANAGER

Better than Caller ID! This
device detects an incoming
call. If you subscribe to calier
ID, the unit will automatically
receive and display the
caller's telephone number. If
no caller iD, the unit will ask
the caller to enter a tele-
phone or personal ID num-
ber, and then will display and
compare this number to a memory bank of
numbers that you've installed. if the unit finds
a match your phone will ring. if it does not find
a match, the cailer will be directed to leave a
digitally recorded message. (No tape or an-
swering machine is necessary.) New, in fac-
tory cartons, with documentation.

96U001 $59.95 each

Prototype it....... FAST!

with ProtoQuick 8051 or 78

3’:
gr

Ol
j L Lt « Compiete singia board computers.
e g ) E « Up 19 32K EPROM snd 8K RA
o K llf‘“ * 1230 1 piated-thvough prono ares
H « AS232 C sanal port w DA2S conn.
<

ProtoQuick Z8 and 8051

$99. 00 -
Sotars cnce
Tt
P proite wolcatons o expenineris narvare (513) 5612060

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome
Call VISION TIME PRODUCTS
1-800-310-1153 M-F 8a-8p

NO TENN SALES

[New Surveillance Devices !
SlnokoAIam ]

Itra miniature video cameras hidden in smoke
cndrdaln Clock  alarm or alarm clock - your choice. Wide fleid of view
Video Cameras  and super .1 Iux low fight sensitivity! Undetectable!

\SC-600 TC-70 High quality B/W with 420 lines of
=0 / , = ‘r;sohmm forg’ltra sharp images.
Jj Oirect output
=~ e video and audio, $219 95 es:

Bes! price on surveiliance cameras anywhere!

Telephone Transmitter Kit hidden In duai moduiar adaptor
Transmits both sides of conversation to any FM radio up to 1/4
mile. "SnnpKk technology. Uses phone line for
antennal Goes completely unnoticed.  MA-100

</ H@"qualﬂycﬁssetteded(plugs _,_I
‘/,t directly into telephone jack! Records Up to
\ = 12 hours of conversations on a single cassette,
THR.2 & starts and stops aL ically when
12 Howr D"me'sused'wsamc (214)265-7490
eiephone $GQ Q Free shipping! Check /Money orders also aceptnd

ROBOTICS RELAY
Control circuits up to 2500 Watts
with a DC pulse. This
12-30V latching relay
will stay in position
until it receives a sec- : L
ond pulse. Control the unit from E
a simple SPDT-NO switch or from logvc Ideal
for robotics, power control, remote control or
controlling a load from several locations. Appli-
cation notes included.

94B010 $7.95 each

Send $2.00 for our Latest Catalog!
$4.00 Foreign. Refundable on First Order.

Seymor-Radix Inc Box 166055-N Irving,TX 75016
Now you can visit us on the intemet at _ hitp://www.why.net/home/st/

ALLTRONICS

2300-D Zanker Road * San Jose, CA 95131
Voice (408) 943-9773 + Fax (408) 943-9776
World Wide Web: http://www.alltronics.com
On-Line Ordering: (408) 943-0622
14400-N-8-1-24 Hrs,

Electronics Now, July 1996
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##*CABLE T.V.#**
DESCRAMBLERS

Lowest prices, guaranteed!

CFS Electronics
(formerly C & C Electronics)
(800) 995-1749
VISA, MC, AMEX, C.0.D.

www americanradiohistorv com

BEST DEALER PRICING!

CABLE
DIRECT

CONVERTERS * FILTERS
DESCRAMELERS

IMPROVE YOUR IMAGE WITH

\/IDED STABILIZERS

A0 FREE Cable TV Catalog.

W =

Now you can tune-in your favorite
cable TV programmiing and
SAVE $100°S - EVEN $1000°'S
on premium CABLE TV EQUIPMENT.

VMIODERNI
ELECTRONICS

1-800-906-6664

2125 S, 156TH CIRCLE « OMAHA, NE 68130
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ACCESSORIES

WE SPECIAUZE IN
Laser and Laser
Rela ted Surplus
Inventory

* Complete Systems
e Plasma Tubes
¢ Power Supplies

* Visible I/R
« Complete Modules
 Collimating Optics

e Drive Circuits

¢ Optics
* Electro-

We want your Laser related surplus
temns. Call or Fax us today for a
quote/

ﬁIEEEDiTIja—_ﬁ_
INSTRURMENTS
P O Box 1724

5035 N. 55th Ave. #5
Glendale, AZ 85301

Phone: 602-934-9387
Fax: 602-934-9482

[HTTP:/WWW.MI-LASERS.COM]

B e
) gegllular Extensions

from

| "THE CELLULAR EXPERTS"

Moftorola 3 Watt Bag from $225.
Nec P120 120z. Portable $299.
Motorola PT 550 100z. "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!

M'
€

Fax Back Hotline, For 24hr. info. call from your FAX (714) 581-7460 or call
C(C800)>XA457-4556

Nationwide paging available. C.G.C. Dealer inquires welcome.

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,

»JERROLD

We have the Best in
CONVERTERS and DESCRAMBLERS!

Everquest ® Panasonic ¢ Jerrold ¢ Zenith ¢ Pioneer
Scientific Atlanta ® OQak ¢ Eagle ¢ Hamlin ¢ Tocom

= IZ @ MR
;; Member of

National Consumer
P.O. Box 241296 Omaha, NE 68124

Cable Association
® JERROLD, STARCOM, PANASONIC, ZENITH, PIONEER, OAK, SCIENTIFIC ATLANTA, EAGLE, HAML!N and TOCOM are ali reglstered trademarks. All
references to the above mentloned oqulpmenl Js for Identlfication purposes only. Wi In no way Implylng thet any of the
producltls In this advertisement ate original equipment. M.D. Electronics s In no way ulflllnad with the sbove mentloned companies or
corporations.

1 800 624- 1150

CIRCLE 304 ON FREE INFORMATION CARD

www americanradiohistorv com
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Global Specialties

Is On The Move!

Affordable Spectrum Analyzer

Convert any
oscilioscope to a full
blown sprctrum
analyzer.

*.4mHz to 1000 mHz

e TN —

* -70 dBm to 0dBm
dynamic range

model #GSA1000...869.95
1.3 GHz Hand Held
Frequency Counter

« 5Hz-1300 mHz freq. & period
measurements .0001 mHz resolution

model #5003............. 219.95

Triple Power Supply ( Lab Quality)

e
A RS

1.2-20vDC @
250MA

#1310
149.95

PinholeCamera

* Requires 1/16” opening size
* 1-1/2"x1-1/2" x 7/8"

* Power 7.5-12VDC n .8 lux
* 3.8mm lens included

* 380 lines resolution

12V DC Power Supply 9.95

model #CVC50PH

20 MHz Oscilloscope

Dual Trace w/ Component Checker

« +5VDC Plus two

#P3502C Dual Trace.......oooooooooee 375.95
#P2510 100 MHz 3 Ch. 8 Trace ... 1195.00

Protek Cutting Edge
The model 506 meter has a RS-232C seriat

the computer via an interface cable and

Res. 40 meg Q2 freq. 10MHz
REG. 208-95

-

Elenco Digital
Capacitance

Meter m
* .1pF to 20,000 UF

» Banana jack and special

insertion jack included
model #CM-1555

© e
D |
2 T, |
o | J'
3 % 2 5895
2 . =. I X $
2 N —— S AddTax
a —-_.LLPLASE | MALORDERSTO: |
c VIDEO-SECURITY INC. TOCAIN DR
g WHOLESALE VIDEO WAREHOUSE BRENTWY 7‘7
©
@

® °
w «10]0

A b-4 4194
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interface. Measured values are transmitted to

supplied software WINDOWS and MS-DOS.
DCV 1000V ACV 1000V AC/DC Current 20A

model #506.....169.95

CLASSIFIED

SECURITY

SURVEILLANCE Privacy security protection.
Catalog $5.00. SPY EMPORIUM, 6065 Hilicroft,
Suite 413, Houston, TX 77081. (713) 774-1000.

SECURITY system equipment. Do it yourself
and save. Covert camera’s, control panel's, mo-
tion’s, glassbreak detectors, siren’s, contact
switches, more. 1 (800) 335-2296. Fax 1 (519)
541-1277.

TEST EQUIPMENT

TEST Equipment pre-owned now at affordable
prices. Signal generators from $50.00, os-
cilloscopes from gso.oo. 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.
$29.95 plus 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.

BUSINESS OPPORTUNITIES

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
recentlggub ished. "Practical Fiber-Optic Proj-
ects’ - BP374 is only $9.95. .Sprice includes ship-
Firz:g) ELECTRONIC TECHNOLOGY TODAY
NC., 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” onl¥ $9.95 (Erice Includes
shigping) ELECTRONIC TECHNOLOGY TODAY
INC., PO Box 240 Massapequa Park, NY
11762-0240.

CBers Order new CB Trick 111CB book. Shows CB
tune ups, amplifiers, and expert CB info! Send
$19.95 to MEDICINE MAN CB, PO Box 37, Clar-
ksville, AR 72830.

RESISTORS 20 for $1.00. LEDs 4 for $1.00. Cata-
log $1.00. ZIPFAST, Box 12238, Lexington, KY
40581-2238.

EASY work! Excellent pay! Assemble products
at home. Call toll free 1(800) 467-5566 Ext. 5192.

FREE Inventlon Package: DAVISON & ASSO-
CIATES offers customized development, pat-
enting, and licensing of new products and
ideas. Proven results: 1 (800) 677-6382.

EXCELLENT extra income! Assemble easy prod-
ucts at home. Program Guaranteed! 1 (800)
377-6000 Ext. 6870. Open Sunday.

FLEA Marketers. Buy electronics, tools, jewelry
at wholesale prices. For catalog send $5.00 p&h
to CHEMSOFT, Dept. C273, Box 8216, In-
glewood, CA 90308.

GOLD! Recover, refine gold from SCRAP ELEC-
TRONICS. Learn {)rocess. Detailed publication
$35.00, STRATEGIC TECHNOLOGY, Box 145-E,
Newville, AL 36353.

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.

HAVE a beeping or chirping sound with
scrambled video on channels. We can help. Pro-
fessional qualitz positive notch filters. Discounts
on 5 or more. Fast courteous service. All credit
cards. We now carry 1-piece cable units w/volume
control and parental lockout for all systems. Call 1
(800) 684-0539.

BRITISH Audio tubes. Buy-seli-trade. Buy the
best audio tubes ever made and hear your equip-
ment sing! Used tubes thoroughly tested,
matched and graded. Mullard, Brimar, Siemens,
Lux. BRITISH AUDIO TUBES, 2004 A St.,, Eu-
reka, CA (707) 442-8008.

EDUCATION & INSTRUCTION

PLANS-KITS-SCHEMATICS

ELECTRONIC engineering. 8 volumes com-
lete. $109.95. No prior knowledge required. Free
rochure. 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)
362-7070 Dept. VRH342.

LEARN PC repair-troubleshooting, servicing.
Home study. Free literature. P.C.D.I., Atlanta, GA.
1 (800) 362-7070. Dept. JJH342.

ESP, Bloelectricity, microwave hearing, com-
prehensive booklist...$1.00; $2.00 foreign. RE-
SEARCH ASSOCIATES, PO Box 3583, Boynton
Beach, FL 33424-3583.

__CABLE TV TURN-ON CHIPS

"SUPER Cable TV “Test Chips”. Provides full

service activation, Excellent; instructions & i~
lustrations. New!! Super Cubes external devices
available. Jerroid Starcom: DP(V)5..DP(V)7..
DPBB7..CFT-2000..CFT-2200 Series. Ploneer:
BA-5000 thru BA-6700. Ploneer: Custom Pro-
g;ammer {Clears E2 & rewrites new 1.D. codes).

ientific Atlanta: 8500 thru 8600. Tocom:
§503-VIP..5507. Zenith: ST-1000 thru ST-5612.
Call Nowil MASTER COMPONENTS. 1 (800)

www americanradiohistorv com

CRYSTAL set Handbook — Visit antiquity by
building the radios your grandfather built. Assem-
ble a "guaker Oats” rig, wind coils that work and
make it look like the 1920's! Only $10.95 plus
$4.00 for shipping and handling. 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-F07 Paradise, CA 95967.

FREE Catalog. 100 Leading-Edge kits. K1, PIC.
Full instructions, source code. 1 (800) 875-3214,
SCIENCE FIRST, 95 Botsford Place, Buffalo, NY
14216.

BUILD a Hi-Tech solar flashlight. For complete
glans/photos send $10.00 to HUGH M. ADAMS,

.E., 1011-D Hondo Avenue, Fort Walton Beach,
FL 32547.

PRINTED circuit board screen printing supplies,
kits. Economical way to produce PC boards, face
plates. Send for catalog. AUDIO MIRAGE, 4424
Jacksonville, Howard, PA 16841. (814) 625-2152,

BUILD your own DC motor control. 1 to 480 amps
w/surplus parts. BEYOND ELECTRONICS, 1
(800) 747-2861. Free catalog.
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COMPUTER SOFTWARE

COMPUTER Hackers Bible: Monumental in-
structional manual on hacking! Covers: Unix,
password cracking, government, Packet net-
works, DEC servers, mainframes, Wide Area
nets, software cracking, banks, usernames, fraud,
backdoors, AOL, spoofing, trapdoors, Com-
puServe, shadowing, and much more! Manual
$22.00. SPECTRE PRESS, PO Box 5112-E, N.
Muskegon, Ml 49445,

COMPUTER Viruses: One of the larges virus
collections in the world! Contains over 4,000 live
viruses on disk! Includes: Jerusalem, Gotcha,
CIA, Michaelangelo, Dark Avenger, Cancer, Era-
sure, Rabid, USSR, Kilroy, Intruder, and more!
$23.00. SPECTRE PRESS, PO Box 5112-E, N.
Muskegon, Ml 49445,

ANTIQUE ELECTRONICS

SAMS Photofact folders. 800-1976 schematics
for restoring old radios and TVs. (913) 545-3685.
ray w @midusa.net.

AUDIO-VIDEO-LASERS

DESCRAMBLE Cable with simple circuit added
to Radio Shack RF modulator and using VCR as
tuner. Instructions $10.00. TELECOM, Box 832
E7, Brusly, LA 70719.

CABLE Descrambling New secret manual. Build
ur own descrambiers for cabie and subscription
V. Instructions, schematics for SSAVI, Gated
Sync, Sinewave, (HBO, Cinemax, Showtime,
UHF, Adult) $12.95, §2 posta%ﬂe.
CABLETRONICS, Box 30502R, Bethesda, MD
20824.

C¢ABLE TV Equipment & Accessories Whole-
salars welcome! 30 day moneyback guaranteel
Free catalog! PERFORMANCE ELECTRONICS
INC., 1 {800) 815-1512.

CABLE descrambler! Build with 7 Radio Shack
parts costin%$12. Instructions. $8. F.A.S.T., Box
369-E7, Pt. Salerno, FL 34992-0369.

CABLE TV Test Chips for Jerrold, Tocom, Pi-
oneer, Scientific Atlanta, etc...Quick instalistiont
New Multi-Mode modules avaitable. Prices from
$5.00 each. 1(800) 786-9025.

CABLE-safe. Guarantee cable privacy. The one-
way valve 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.

VIDEO STABILIZER. Eliminates all copy guards

on rented videotapes. Enhances any video signal

giving optimum color and clarity. 30 daz' mone

back, 1yr. warranty. $34.95 + $6.00 S&H. STA

gSEVELOPMENT, Box 92457, Milwaukee, Wi
202.

SCRAMBLING NEWS

NEW cabie and digital satellite fixes. SCRAM-
BLING NEWS, 3494 Delaware Ave., #123
Buffalo, NY, 14217-1230. Voice/FAX (7165
#74-2088. hitp://www.scrambling news.com.

SATELLITE EQUIPMENT

FREE Big dish catalog — Lowest prices, Sys-
tems, upgrades, parts, tune-up kits, accessories,
factory fresh and warranties, satisfaction guaran-
teed. SKYVISION®, 1012 Frontier Drive, Fergus
Falls, MN 56537. 1 (800) 334-6455. Fax (218)
739-4879. See full page ad The Shopper Section.

NEW 18" Digital System — Save 30 - 60% on
programming compared to other guys littie dish.
introducing the new DISH*™ Network from SKY-
VISION®, 1012 Frontier Drive, Fergus Falls, MN
56537. 1(800) 500-9264. Fax (218) 739-4879.
See full page ad The Shopper Section.

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 1l Plus, $20.00.
Schematics for Videocyp{mer i1 032, $15.00. Soft-
ware to copg and alter EPROM codes, $25.00.
VCIHl Plus EPROM, binary and source code,
$30.00. CABLETRONICS, Box 30502R, Beth-
esda, MD 20824.

OBTAINING sound for your VCli and VCII Plus is
easy. No codes needed. Details 1(800) 211-5635.

CABLE TV

ATTN, cable box owners, Order your ID signal
and buliet stopper before it's too late. Send $23.00
to R.R. ENTERPRISE, Box 3532, Eacten, PA
18043.

SECRET Cable Descrambiers Build your owtt
descrambler for Less than $12.00 in seven easy
steps! Radio Shack parts list and Free descram-
bling methods that cost nothing to try, inciuded.
Send $10.00 to: INFORMATION FACTORY, PO
Box 669, Seabrook, TX 77586. For VISA/MC,
COD's, (713) 922-3512 Anytimet

CABLE Descrambler! Anyone can buiid in
seven steps with Radlo Shack parts. Pians
$5.00. 1 (800) 818-9103.

“CABLE Unscrambled. Everything you want 1o
know about cable, but are afraid to ask. $10.00.
“Descrambler Schematics Revealed.” A
powerful guide to descrambling schemes. $10.00.
“Baseband Video Explained.” Discover what a
Baseband Signal is and how it's constructed.
$10.00. Special offer. Get all three for only $25.00!
VISA/MC/AMEX. ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482-3017.

UNIVERSAL Descrambler. Unscramble signals
using your VCR as the tuner. Works with virtually
angsystem, 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-line
in seconds. Don't wait until it's too late! $19.95 +
$3.00 S&H. VISA/MC/AMEX. ELECTROMAN,
Box 24474, New Orleqans, LA 70184. (504)
482-3017.

DESCRAMBLER Cable using simple circuit.
E-Z to foliow Instructions $10.00. Complete kit
with free bullet buster $20.00. 1 (800) 522-8053.

CABLE Buliet Terminator and 1.D. Blocker.
Electronically shields yourself and your box. Fac-
tory direct. Lifetime Guarantee $14.95. 1 (800)
820-9024.

CABLE filter, build your own- plans, parts, PC
board, case, $11.00. VIDEO MEDIA, Box
97-0408, Coconut Creek, FL 33097. 1 (954)
752-9202.

CABLE TV notch fiiters. Tunable from 50 to 300
Mhz (channels O thru 36). Eight different modets
available so specify frequency or channel number
when ordering. $30.00 each pius $3.50 S/H per
order. Large quantity discounts. Call STAR CiR-
CUITS at 1 (800) 433-6319 to request our free
brochure or place an order.

TEST Alids: Jerrold, Scientific Atlanta & Pioneer
w/multimode & map $15.00. S.A. micros,
CFT-2200's & PIO 63/67 E2 clearer/fest aid
$20.00. Zenith & Tocom $12.00. External ac-
tivators Jerrold $80.00, Pioneer & S.A. $100.00.
Frequency fliters $20.00. (718) 232-1802.
8AM-1PM EST. No N.Y. sales!

LOOKING for brand new 550 MHz plain manual
tuning converter, we have them. We carry most
CBTV products: pans-cake as low as: $15.00. Call
for free catalog. (405) 634-1535. Fax: (405)
634-1580.

CABLE TV descramblers, converters, save
money. Don't rent. Call for our best prices. 1(800)
732-2863. Ext. 4552.

“BULLET-Zappers"” still avallable! 100% com-
patible. Don't delay! Wholesale $15.00 (2nd
$10.00): BRINKER ENGINEERING LABS, Suite
105-C, Box 348, Ellaville, GA 31806-0348.

‘ I CProgrammer

Development Tools

JM-PICE $245

e Programmer for PIC 16C5X, 16C6X,
16C7X, 16C84, and 17C4X in DIP
packages.

e Assembler and Simulator.

e Emulates program memory, registers,
and /O for the PIC 16C5X.

e Instruction-level emulation for the
PIC 16C71 and 16C84.

e Programmer only $755, Complete
package $245. 15 day money-back
guarantee.

e Adapters for emulating 16C6X and

16C7X will be available soon.

80C552

Development System

e 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.

o $130 each SBC. High performance
development system includes
assembler, disassembler, real-time
execution and debugging, monitor
program, and examples (870 more).

¢ 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 money-back guarantee.
Optional assembler, disassembler, and
ROM debugger $100 each CPU.

68HC11

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.

o Microprocessor Simulator/Debugger

and Custom design are available.

J &M Microtek, Inc.

83 Seaman Road, W Orange, NJ 07052
Tel: (201)325-1892 Fax:(201)736-4567

www americanradiohistorv com
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Electronics Now does not assume any responsibility for errors that may appear in the

index below.

Free Information Number Pdge
— A&A Engineering . ... ... .. 116
— AES. . ... 80
212 Ace Communications . .. .. ... 104
— Active Micro . ...... ... ... 110
— Advance Circuit Design . .. .. .. 99
309 Advanced Microcomputer Sys. 126
— Aegis Research, Canada. . . . .. 130
213 Alfa Electronics . . .. ... .. ... 84
214 All Electronics . . .. ....... ... 111
— All Phase Video Security . . . .. 140
—_ Allison Technology ........... 98
— Alistar Electronics. . ......... 132
— Alltronics . ........ ... ..... 138
— AlphaLab ... ... ... .. ... 103
— Amaze Electronics. . ... ... . .. 108
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319 American Eagle Publications. . 114
— Andromeda ................. 94
316 ARCSales .................. 80
334 Basic Electrical Supply. ...... 110
— Baylin Publications . . .. ... ... 118
335 BeigeBag .............. ... .. 99
297 Bel-Merit .. ........... .. ... . 86
311 Black Feather......... ... ... 123
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—_ Brigar...................... 90
215 Butterworth Heinemann. . . . . . 127
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— Cleveland Inst. of Electronics . .37
—_ Command Productions.. . . . . .. 100
336 Computer Monitor Maint.. ... 136
226 Consumertronics. . . ... . ... ... 98
310 Conway Engineering Inc. . .. ... 89
228 Cool Amp Conducto Lube . ... 102
234 Dalbani Electronics. .. ... . ... 124
235 Danbar Sales . . ........ .. ... 109
— DC Electronics. ... ... ... ... 122
kX) | Direct Cable Supply . ...... .. 121
241 Electronic Goldmine . ... ... ... 95
— Electronic Rainbow. .. ... . ... 117
— Electronics Tech Today. . . . . ot {1
— Emaclne............ ... .. ... 99
—_ Fair Radio ........ .. ... .. .. 118
121 Fluke Corporation. ... .. .... CVv2
330 Foley-Belsaw Co. . . . . YR} G 122
219 Fotronic ............ ... ..... 82
314 Gateway Products .. .. .. ... .. 133
— General Device Instruments .. 128
— Get-Tech..... ... ... .. ... 102
— Grantham College. . .......... 23
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315 Great Southern Security . . . .. 105
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— Home Automation. .. ... .. ... 102
—_ Home Control ... ........ ... 122
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— Information Unlimited . . .. ... 108
126 Interactive Image Tech. .. ... Ccv4
—_ Intronics, Inc. .. ............ 120
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— ISCET/NESDA .............. 34
318 IVEX Design International . .. 103
— J&M Microtek, Inc. .. ... ... 141
— JDR Microdevices. .. ........ 100
320 Jensen Tools . . . . . — 131
— Kramer & Associates .. .. .. .. 131
— Learnlnc... ... .. ... ... .. Cv3
— M&G Electronics .. ......... 116
— M-2-L Electronics . . ......... 131
304 M.D. Electronics (Everquest) . 139
328 Mark V Electronics. . .. ... ... 119
296 MCM Electronics . .......... 113
—_ Measurement Software. . .. . .. 103
251 Mendelson Electronics Surplus 128
— Mental Automation. ... . ... .. 132
= Meredith Instruments. . . ... .. 139
== Merrimack Valley Systems. . . . 130
224 Micro2000.................. 91
128 Micro Code Eng... .. ... .. ... .. S
— Micro Engineering Inc. ... ... 138
— Midwest Laser Products. . . ... 120
—_ Modern Electronics. .. ....... 138
— Mondo-tronics Inc. ... .. ... .. 115
—_ Motron Electronics .. .. ...... 118
— MWK Industries...... ...... 94
— National Cable Brokers ... ... 137
257 Needham Electronics . . . . . ... 114
— NRISchools................. 17
260 Ocean State . .. ... ... ... 128
327 OWI ; .¢ ridsmsmsmmy s & i Joe 137
262 Parts ExpressInc............. 87
— PCBoards ................. 123
- Picotronic. ............... .. 132
— PM Electronics .......... ... 114
326 Prairie Digital .. ... ...... ... 108
— Premium Parts Plus .. ... .. ... 27
264 Print (Pace) .............. .. 125
78 RadioShack.................. 1
— RC Distributing Co. ....... .. 116
— RFE Parts:..cu.paptmmerna s i 80
269 SescomInc. ... ... .. ... ... 112
— Show-Time .. ... ... ... .. ... 130
— Sil Walker. . ... ... ..... ... 131
270 Skyvision Inc, ............... 81
324 Square I Electronics ... ... ... 132
—_ Street Smart Security . ... .. .. 123
325 Sun Equipment .. .. ... .. .. 129
—_ Super Circuits .. ... ... ... ... 79
—_ Sycard. ... ... T ———— 130
— TabBooks ................ 7,52
197 Tech Systems . ............ ... 83
- TeluleX 14 « vt e by s i® i 203 120
— Test Equipment Sales . . ... ... 126
275 Timeline .. .. ............. .. 88
323 Toronto Surplus & Scientific .. . 96
- US. Cyberlab .............. 116
322 VisitectInc. ................104
- Visual Communications . ... ... 25
98 Wavetek Corp. . .. ............ 15
— Weeder Technologies. .. .. . ... 118
321 Weka Publishing . . .......... 135
- World College (Div. of C.I.LE.). .. 9
— WPT Publications . . . . ....... 133
279 Xandi Electronics ... ......... 19
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500 Bi-County Bivd.

Farmingdale, NY 11735-3931
1-(516) 293-3000
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Reader Service Card
MAIL-FAX OR E-MAIL YOUR REQUEST

Now you have 3 ways to request free information on
products and services featured in this issue

To insure a prompt reply, please furnish all requested information

* Requested item
numbers separated
by commas

BUSINESS PROFESSIONAL FREE INFORMATION CARD

[
29 58 87 116 145 174 203 232 262 291 321 350
30 59 88 117 146 175 204 34 263 292 322 351
m 147 176 264 293 323 352

* Responses to survey
questions separated by
dashes or slashes

31 60 89 118 ;5 235
U 32 61 90 119 148 177 25 236 265 294 324 353
33 62 91 120 149 178 207 237 266 295 325 354
Name Title 34 63 92 121 150 179 208 238 267 296 326 355
) B 35 64 93 122 151 180 209 239 268 297 327 356

-
1
: .
To Receive ! BUSINESS PROFESSIONAL FREE INFORMATION CARD
I
. . -
Information on : 29 58 &7 116 145 174 203 232 262 291 321 350
Products and | 30 59 88 117 146 175 204 234 263 202 322 351
: i | 31 60 89 118 147 176 205 235 264 203 323 352
1
Serylces n ! NOW . 32 61 90 119 148 177 206 236 265 204 324 353
This Issue | 33 62 91 120 149 178 207 237 266 295 325 354
! Name Title 34 63 92 121 150 179 208 238 267 296 326 355
. i 35 64 93 122 151 180 209 239 268 207 327 356
Circle the numbers I Company 36 65 94 123 152 181 210 240 269 298 328 357
corresponding to the Dept. MS 37 66 95 124 153 182 211 241 270 299 329 358
advertised products ’ 38 67 96 125 154 183 212 242 271 300 330 359
or editorial items that | Daytime Business Phone 39 68 97 126 155 184 213 243 272 301 331 360
interest e Add 40 69 98 127 156 185 214 244 273 302 332 361
interest you. | Company Address 41 70 99 128 157 186 215 245 274 303 333 362
Mail Card ' City State Zip +4 4271 100 129 158 187 216 246 275 304 334 363
or Fax TQ' (413) 637-4343 | Unclear or incomplete mailing info will prevent our processing this request. 14 43 72101 130 159 188 217 247 276 305 335 364
or E-Mail your request to: | 15 44 73 102 131 160 189 218 248 277 306 336 365
BERKCOMP@AOL.COM. | 2 O Please send me 12 issues (1 year) of ELECTRONICSNOW for $19.97ang 15 45 74 103 132161 190 219 g;ﬁ Zg o
i bill me. (Canada $27.79 — US Funds only — Includes G.S.T.)
! 18 47 76 105 134 163 192 221 251 280 309 339 368
For E-Mail users. ' 4 O Please send me 12 issues (1 year) of POPULAR ELECTRONICS for $18.95 19 48 77 106 135 164 193 222 252 281 310 340 369
N N and bill me. (Canada $25.63 — US Funds only — Includes G.S.T.) 20 49 78 107 136 165 194 223 253 282 311 341 370
21 50 79 108 137 166 195 224 254 283 312 342 371
yc_>ur SUbleCt IS E What new computer equipment have you purchased in the past 12 months? 22 51 80 109 138 167 196 225 255 284 314 343 372
Electronics Now, 7/96 | Please check all that apply 23 52 81 110 139 168 197 226 256 285 315 344 373
Format your message: : 5 [1486computer 6 [J Pentium computer 7 [] Multimedia hardware 24 53 82 111 140 169 198 227 257 286 316 345 374
| 8 [J Multimedia software 9 [] Memory expansion 10 [ 28.8 modem 25 54 83 112 141 170 199 228 258 287 317 346 375
. ' 11 [J 14.4. modem 12 (] Laser printer 13 [ Color printer 14 [J CD Rom 25 55 84 113 142 171 200 229 259 268 318 347 376
Name and Address : A 27 56 85 114 143 172 201 230 260 289 319 348 377
iNfOrmation | yoip aner SEPTEMBER 30, 1996 Allow 6-8 weeks for delivery of firstiseue 28 57 86 115 144 173 202 231 261 290 320 349 378
1
* Telephone and Fax !
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i
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1
1
1
1
Ll
1
)
)
t
1
1
1
]
1
1
1
]
1
1
1
1
1
1
1
]
1

. . Company S = 36 65 94 123 152 181 210 240 269 298 328 357
NOTE: Sul_.)mlt all Free Dept. MS 37 66 95 124 153 182 211 241 270 299 329 358
Information requests T 38 67 96 125 154 183 212 242 271 300 330 359
by EITHER Fax, « Daytime Business Phone ) 39 68 97 126 155 184 213 243 272 301 331 360

mail. or E-Mail 40 69 98 127 156 185 214 244 273 302 332 361
DUPLICATE Company Address : 41 70 99 128 157 186 215 245 274 303 333 362

Cit State Zip +4 42 71 100 129 158 187 216 246 275 304 334 363

REQUESTS WILL BE : Y — - . P T 14 43 72 101 130 159 188 217 247 276 305 335 364
DISCARDED. Use , Unclear or incomplete mailing info will prevent our processing this request. 15 44 73 102 131 160 189 218 248 277 306 336 365

. 16 132 161 190 219 249 278 307 337 366
. 2 O Please send me 12 issues (1 year) of ELECTRONICS NOW for $19.97 and 17 46 75 104 133 162 191 220 250 279 308 338 367
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@

for Free Information only.

) - 26 55 84 113 142 171 200 229 259 288 318 347 376
11 [J 14.4. modem 12 [ Laser printer 13 [] Color printer 14 [] CD Rom 27 56 85 114 143 172 201 230 260 289 319 348 377

VOID after SEPTEMBER 30, 1996 Allow 6-8 weeks for delivery of first issue 28 57 86 115 144 173 202 231 261 290 320 349 378
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To Order a New Subscription
Call 1-800-999-7139
To Renew an Existing Subscription
Call 1-800-288-0652

____________________________________________________________________________________

.20¢ POSTAGE

REQUIRED IN
US.A.
NOW.-

READER SERVICE MANAGEMENT DEPT.

P.0. BOX 5192

PITTSFIELD, MA 01203-9989
.20¢ POSTAGE
REQUIRED IN

U.S.A.

NOW-

READER SERVICE MANAGEMENT DEPT.
P.0. BOX 5192
PITTSFIELD, MA 01203-9989

www americanradiohistorv com


www.americanradiohistory.com

What's hetter than speed reading?
Speed 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

Thenew 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 inthe 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-
apondence you have to read...finishing a stimu-
lating book and retaining facts and details

44 /f

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 help you
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-

AT T e TR T S el

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 YES! | want to try Speed Learning for 15 days

without risk. Enclosed is the first of 4 monthly

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

I 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)
| . Check or money order payable to Learn
Incorporated

Charge to: | | Visa MC Am Ex  Discover

I Card # _ Exp.

| Signature - S S

I Phone (

y—

Name __

I 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.

Iegr\n Dept. LEC-01, 113 Gaither Drive,
InoommoraTes  Mt. Laurel, NJ 08054-9987
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-Faster

Guaranteed with
Electronics Workbench!

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

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
delighted. We guarantee it. *

Electronics
Workbench

The electronics Jab in a compuier

3

A S e

P IRET Y bR

etter Designs

¥ =t ;Vv

LX)
Py

True Mixed-Mode Power

Connect any andlog 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 at this price.

32-Bit Speed
Integrated SPICE analog and native-mode digital simulation
in full 32-bit. Unique at this price.

Real-World Results

Unlimited supply of over 200 components and 1Cs and 350
real-world models— all perform as real devices.

Electronics Workbench
*299

*30-DAY MONEY-BACK GUARANTEE
VERSION 4.1 FOR WINDOWS 95/NT/3.1, DOS AND MACINTOSH.

Ask about our Engineer’s Pack with thousands of additional models and more.
Version 4.0 users call for your free upgrade.

INTERACTIVE

Fax: 416-977-1818 Internet: http://www.interactiv.com
CompuServe: 71333,3435/BBS: 416-977-3540/ E-mail:ewb@interactiv.com

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068, North Tonawanda, New York 14120-2060/Telephone 416-977-5550
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