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[ntroducing SCOPEMETER.

There’s More Than One Reason to Reach for It.

Infact, there’s every reasan to reach for ScopeMeter ™ Because only ScopeMeter
combines the expertise of Fluke and Philips to bring you a dual-channel digital scope
along with everything you've come to expect from Fluke digital multimeters.

The result: an integrated scope-and-multimeter that lets you see a waveform and
digital meter display at the same time from the same input. Or switch between
dedicated high-performance Scope and Meter functions with the touch of a

key. That makes it faster and easier than ever to capture, store and analyze

THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

Built to Take It.

* Completely sealed against water,
dust and contaminants.
* EMI protected and measures
up to 600 voits rms.
* Rugged construction with

isely what you're looking for. At a price that looks go 00. . ; shock-resistant holster. -~
precisely what you're looking for. At a price 00ks good, t : g T heen wartants /—\
To get your 1ands on a ScopeMeter, contact your Fluke sales office or your nearest from Fluke. /
Fluke distributor. For more product information, call 1-800-44-FLUKE.

SCOPEMETER. Now there’s only one to reach for. Simply Easy.

« Intuitive front panel layout for
simple, straightforward operation.

* Pop-up menus and five function
keys for easy control.

D bl D * Autoset automatically sets voltage,
ouplie uty. time and trigger functions.
gﬁ“ 50 MHz digital storage scope and ‘ Sa;ety-déemgned IB_:\J(%ICOT]neCtOrS
3000-count digital multimeter in ?T?eagr?e;seﬁlt?p ity floating
one heldheld package. u :
* Precision Min Max Record and . FLUKE 90 SERIES SCOPEMETER SELECTION GUIDE
40 ns Glitch Cap.t.ure make it €asy FLUKE 97 | FLUKE Q5 FLUKE93 |
to troubleshoot intermittent failures. ["'Suggested $1795 1495 $1105
* Simultaneous waveform and digital | List Price
display on a backlit screen you can [ Bandwidin S0MHz Dual Channel |
read across the room. | Sample Rate 25 Mena_samples/senond i i
{ Autoset Automatically sets Voltage, Time and Trigger
Multimeter Display | 3%/3 digits (>3000 Counts)
| True RMS Volts AC or AC+DC up to 600V (1700V Pk—PK) ] N
| Diode Test Upto2.8V / ]
| Continuity Beeper | Yes /
| Time/Division 10 ns/div to 60 sec/civ
[ Volts/Division 1 mV/div to 100V/div 5 mV/div to 100V/div
Digital Delay or By Number of Cycles, Events, Time, By Time
| Pre-Trigger 01 Zoom Mode. Y
Min Max Average Record, Relative (zero).| Frequency,
pecial Multimeler | g, ggy, GBW Audio Walts, % A Smoothing
Frequency, Smoothing.* Change Alert'” | Change Alert™
Dscilloscope 12 Measurements,
Cursors Display 5 Simultaneously
Gliteh Capture 240 ns
Waveform Average, Variable Persistence,
Processing Min Max Record

Waveform Memory | Store and Recall 8 Waveforms
Store and Recall 10

Set-Up Memory | £ont Pane! Set-Ups

Add, Subtract,

Waveform Multiply, Invert,
Mathematics Filter or Integrate
Waveforms
Signa! Generator Sinewave or
utput Squarewave
Component Voltage or
Tester Quiput Current Ramp

Optically Isolated | Full Operation by
RS-232-C Interface | Remote Control

Printer Qutput Serial
Backlit Display Electrol ent

Goes Wherever You Go.

* Runs on rechargeable NiCad Batteries,
standard C-celis or the included line
voltage adapter/battery charger.

* Adjustable tilt-stand comes in handy
as a hanger, t00.

 Compatible with a wide range of
Fluke multimeter accessories.

©1991 John Fluke Mfg. Co.. Inc. A4 No. 00075
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Even though a dependable func-
tion generator and frequency coun-
ter are invaluable pieces of test
equipment—ones that are a neces-
sity on a professional test bench—
they're often simply beyond the
means of the hobbyist. Until now,
that is. Our sweep/function gener-
atorand frequency counterproduces
up to a 2.5-MHz square, triangle, or
sine-wave output with a 1- to 20-volt
peak-to-peak amplitude, and it costs
just $300 to build. in addition, the
instrument features a TTL or CMOS
0.5- to 15-volt peak output, and can
be used as a 150 MHz frequency
counter. For all the details, turn to
page 35.
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BUILD THIS SCANNER CONVERTER
It allows unrestricted coverage of the 800-MHz band.

CIRCUIT COOKBOOK
Our in-depth survey of LED's continues with practical chaser and bargraph
circuits.

SWEEP/FUNCTION GENERATOR AND FREQUENCY
COUNTER
Part Il provides all the construction details.

NEW LIFE FOR AM RADIO?
Will AMAX receivers breathe new life into the AM band?

As a service to readers, RADIO-ELECTRONICS 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. RADIO-ELECTRONICS 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 described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents,
RADIO-ELECTRONICS disclaims 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.
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5821 NE 14th Ave. « Ft. Lauderdale, FL 33334

5% Ship/Handling (Max. $10) U.S. & Canada.
15% outside continental U.S.A.
Visa and Master Card accepted.

* Full range -10Hz to 3GHz.
- LCD display (daylight visibility).

- True state-of-the-art technology with the
high speed ASIC.

- NiCads & Charger included.

- Ultra-nigh sensitivity.  + 4 gate times.
« Extruded metal case. + Compatible with MFJ207.
Suggested options

TA100S: Telescoping Whip Antenna................... $ 12
CC30 Vinyl Carry Case........cccccooiviiiiiiee $ 14,
BL10: LED Backlight...............o

BL28: E! Backlight fer use in roomlight and
low light.. ..o $

Bargraph Signal Level Indicator............. $100.

Precision £0.2ppm 20 to 40°C temp.
compensated time base........................ $1

BG28:
TCXO 30:

Universal [T
Handi- |
Counter™ |
Model 3000,
$375. and
Bench Model
8030, $579.
Both offer
frequency, |
period, ratio
and time
interval.
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Call for free catalog - Factory Direct Order Line:
1-800-327-5912

FL (305)771-2050 - FAX (305)771-2052
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'Wireless data communication
for mobile workers
Incorporating Motorola’s RPM400i
radio packet modem, a notebook-
size, battery-operated computer
| from IBM (White Plains, NY) will allow
|users to access and input information
to a mainframe computer from re-
mote locations. Service technicians,
for instance, could use the 9075
PCradio Model 002 to obtain tech-
nical information or order emergency
parts without leaving the job site. The
modem incorporates the smallest
and lightest data radio currently avail-
able, according to Motorola. The
PCradio operates over the ARDIS
network, a partnership of IBM and
Motorola that was formed last year to
provide nationwide wireless commu-
nications to Fortune 1000 compa-
nies, and the Mobidata network in
Canada. The unit uses an 80C186
microprocessor and operates at ei-
ther 5 or 10 MHz. The model 002,
whose wireless modem operates at
up to 4800 bps, can also be used with
telephone communications networks
(at 2400 bps). PCradio can send or
receive fax copies over cellular net-
works at up to 9600 bps and over

INCORPORATING MOTOROLA'S radio
packet modem, IBM'S PCradio can pro-
vide a wireless link to larger IBM comput-
ers via radio or cellular-based communi-
cations—ideal for police officers check-
ing license-plate numbers, sales reps
requiring immediate information on prod-
uct inventories, or service technicians or-

dering emergency parts.

SR S PN—

landlines at 2400 bps. On cellular net-
works, with an optional handset,
PCradio can be used as a telephone.
Two other PCradio models will also
be available: The model 001 is a basic
unit for conventional telephone com-
munications; the model 003 is de-
signed for cellular-based communica-
tions, includes a cellular modem, and
can also be used with standard tele-
phone networks. As we go to press,
FCC approval has just been granted.

Highly sensitive moisture
sensors

Researchers at Sandia National
Laboratories (Albuquerque, NM)
have fabricated from silicon ex-
tremely sensitive moisture sensors
capable of making accurate humidity
measurement inside IC's.

Besides their excellent sensitivity
and quick response time, the sensors
offer several other advantages, in-
cluding consistent performance at
temperatures higher than 100°C. But
their primary advantage lies in the
fact that because they are made of
silicon—the same basic material
used to manufacture IC's—the sen-
sors can be made by manufacturing
methods that are compatible with the
standard techniques used to make
IC's. That “complete compatibility”
of equipment and procedures holds
the promise of the future manufac-
ture of so-called “'smart sensors”
that combine the sensor and micro-
electronic logic elements on the IC
chip. That opens the door to such
applications as environmental control
in buildings by integrating a smart hu-
midity sensor within heating, ventila-
tion, and air-conditioning (HVAC)
systems.

The capacitortype sensors use a
material known as oxidized porous
silicon (OPS) as the moisture-ad-
sorbing dielectric between the two
electrodes in the capacitor. When
water vapor contacts the sensor, it
permeates through the porous vol-
ume between the electrodes. caus-
ing a net change in the dielectric

A review of the latest happenings in electronics.

constant of the porous volume, which
is then monitored by measuring the
capacitance of the device.

Law-enforcement aircraft

A light utility aircraft has been spe-
cially modified by the British
company Pilatus Britten Norman to
accommodate state-of-the-art sur-
veillance and anti-narcotic detection
equipment manufactured by West-
inghouse Electronic Systems Group
(Baltimore, MD). The modified plane,
known as the Multi-Sensor Sur-
veillance Aircraft, or MSSA, features

THE WESTINGHOUSE Multi-System Sur-
veillance Aircraft (MSSA), a specially
modified light plane fitted with advanced
detection and interdiction technologies,
is designed for law-enforcement and anti-
narcotic surveillance missions.

a unique, bulbous nose that provides
enough room for the installation of
sensors and avionics systems, in-
cluding the radar and infrared imaging
system that form the heart of the
MSSA's ability to detect and track
unusual activity on the ground or in
the air, night or day.

In addition to the radar (a version of
the one supplied by Westinghouse
for the USAF's F-16 fighter) and the
infrared system (similar to that used
by the U.S. Coast Guard), the MSSA
has a high-tech operations console
and an advanced communications
system that put the plane's ca-
pabilities at the fingertips of an on-
board operator and link them to sup-
port personnel in the air or on the
ground. The aircraft, which is intend-
ed for use in drug interdiction, law-
enforcement surveillance, border and
fisheries patrol, airspace control,
etc., was scheduled to be available by
the end of 1991. R-E
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Whats new in the fast-changing video industry.

DAVID LACHENBRUCH

® "“Flat’’ tubes. The catch-phase
for next year's color TV sets will be
“flat tubes.” Panasonic was the first
in this latest flat-tube wave, introduc-
ing the "SuperFlat” under its pre-
mium Prism brand name. The
SuperFlat scored a big success in
Japan under the name "Gao," which
means “king of pictures.” The tube
has a computer-designed faceplate
whichisn't really flat but has consider
ably less curvature than a conven-
tional tube. In addition, the faceplate
is extremely dark, providing more

the power and focus to realize the
contrast without a loss of brightness
and detail.

Not to be outdone, most other Jap-
anese companies are now preparing
their flatter tube versions. Sony will
field a “"Super Trinitron" in the United
States in 1992, and Hitachi, Mit-
subishi, and Toshiba are also flatten-
ing out their faceplates in Japan. All of
this raises the question: What is
“flat”’? In a previous go-round,
Toshiba developed the “FST," which
originally stood for the “flat square
tube.” However, the tube wasn't ei-
ther flat or square, so Toshiba
changed the phrase to “flatter squar-
er tube,” still preserving the acronym
“FST.

Thomson Consumer Electronics,
whose European tube operation has
been selling a tube with a computer-
designed faceplate—not quite flat,
but with a flat appearance—took a
poke at Panasonic's SuperFlat at a
recent trade show with the slogan,
“Super Planar, world's first super flat
tube—4 million sold to date.” Then
along came Zenith, which is develop-
ing a truly flat-faced tube, the FTM
(for “flat tension mask’) tube that
uses a piece of plate glass for a face.

| Zenith filed a complaint with the Bet-

ter Business Bureau's National Ad-
vertising Division urging it to stop
manufacturers from advertising “re-
duced curvature' tubes as ‘“‘flat.”
But, somehow, “SuperReducedCur

vature” doesn't have that special ring

contrast, and new electronics supply |

to it. How about going back to
“Gao?"

¢ Digital sound for VHS. First
there was a longitudinal monophonic
audio track on VHS, then longitudinal
stereo, then hi-fi helical stereo. Now,
finally, digital stereo is here. In Japan.
JVC, Panasonic, Mitsubishi, Hitachi,
and Sharp have introduced Super
VHS recorders with digital audio
tracks. The digital sound will be avail-
able only with S-VHS because the
layout of the standard VHS signal
doesn’t have enough space for digital
audio. The digital-sound recorders,
having analog longitudinal and helical
tracks as well, are compatible with
previous recorders. The digital-audio
system can record two channels at
48-kHz sampling frequency, 16 bits,
or four channels at 32 kHz, 12 bits.
Principal use of the recorders in Ja-
pan will be the tape satellite broad-
casts that have digital audio. There's
no word on whether the digital-sound
recorders will be exported.

® Public electronics show. The
latest advances in TV's, VCR's, cam-
corders, and home multimedia prod-
ucts will be on display to the public as
the Consumer Electronics Show
(CES) in Chicago opens its doors to
actual “consumers’” for the first time
in its 25-year history. It's expected to
attract as many as 100,000 visitors
from the Chicago area and beyond. In
the past, CES has been for the trade
only, but this year's show, which will
run from May 28 through May 31, will
have two public days. May 28 and 29
will be trade-only days, as will the
morning of Saturday. May 30, but the
show will be open to all visitors from
noon Saturday through 6 PM Sunday
at the McCormick Convention Cen-
ter and the Hilton Hotel. The nominal
admission price will be $10, but it's
expected that dealers and exhibitors
will distribute cut-rate tickets. The
show's sponsor is the Electronic In-
dustries Association's Consumer
Electronics Group (EIA/CEG).

¢ Camcorder format war. The
8mm format was the clear winner in
1991 in the battle of the camcorder
formats, with the VHS-C (compact)
and full-size VHS models trailing with
about equal shares. The EIA tallies
sales of “compact” VCR’s and full-
size VHS. The “compact” category
includes both 8mm and VHS-C. For
the six months from April through
September 1991, compacts outsold
full-size units by 70% to 30% (but for
the nine months through September,
full-size models represented 33.2%
of the totah. The EIA doesn't break
down compacts between VHS-C and
8mm, but the U.S. Commerce De-
partment keeps track of imports of
8mm as a separate category. without
breaking down between VHS and
VHS-C model imports. In the latest
\available figures, for 1991's first seven
months, 8mm constituted 42% of im-
ported camcorders. Applying these
figures to the ElA's data, this indi-
cates that the ratio in 1991 worked
out to roughly 40% 8mm and 30%
each VHS-C and full-size VHS.

But don’t count VHS-C out. The
VHS-C proponents, led by Panasonic
and JVC, are mounting a major cam-
paign stressing compatibility of VHS-
C with VHS home VCR decks by
means of the VHS adaptor that
comes with all VHS-C camcorders—
not to mention a forthcoming genera-
tion of VCR's that can accept both
VHS and VHS-C cassettes without
adaptors.

The latest trends in camcorders in-
clude "digital zoom,” an electronic
extension of optical zoom to provide
as much as 100:1 zoom ratio, at least
theoretically. At that magnification,
however, so much detail is lost that
the picture isn't very viewable. Other
trends are color LCD viewfinders; in-
ternal titles, including pre-selected
on-screen messages such as “Birth-
day Party,” "Wedding,” “Our Vaca-
tion,” etc.; and remote controls to
permit the user to operate the tripod-
mounted camcorder while he or she
is in the picture. R-E
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HifClChi 'RSO Series HITACHI COMPACT SERIES SCOPES
(Portable Real-time Digital Storage Oscilloscopes) SPECIAL BUY This senes provides many new functions such as CRT
VC-6023 - 20MHz, 20MS/s $1,695 . . Readout, Cursor measurements {V-1085/1065A/665A), Fre-
VC-6024 - 50MHz, 20MS/s $1,995 V-212 - 20MHz Scope $425 quency Ctr. (V-1085), Sweeptime Autoranging, Delayed
VC-6025 - 50MHz, 20MS/s $2.195 sweep and Tnppe_r Lock using a &-inch CRT.You dom feel

' Chr—— . . ol Ct. 1 f pert d tion.

VC-6045 - 100MHz, 40MS/s $2.995 Hitachi Portable Scopes he compactess inerms of perlormance and operaton
VC-6145 - 100MHz, 100MS/s $4,495 DC to 50MHz, 2-Channel, DC offset func- V-660 - €OMHz, DuaiTrace _______ $1,149
RSO's from Hitachi feature roll mode, averaging, save fion, Allernate magnifier function V-665A - 60MHz, Dg- wicursor ____ $1,345
memory, smoothing, interpolation, pretriggering. cursor V-1060 - 100MHz, Dual Trace $1,395
measurements. These scopes enable more accurate, V-525 - GRT Readout, Cursor Meas. $995 V-1065A - 100MHz, DT, w/cursor $1,649
simplier observation of compiex waveforms, in addition to V-523 - Delayed Sweep $975 V-1085 - 100MHz, QT, w/cursor - $1.995
such functions as hardcopy via a plotter interface and V-522 - Basic Model $875 V-1100A - 100MH' Q’ aT —_— $2‘195
waveform transfer via the RS-232C interface. Enjoy the V-422 - 40MH2 $775 - 2, uad frace ’
comfort of analog and the power fo digital. V-223 - 20MHz delayed sweep $695 V-1150 - 150MHz, Quad Trace $2,695

25MHz Elenco Osculloscope V-222-20MHzdelxe 625 Elenco 40MHz Dual Trace
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If You're Serious
About a Future in
Electronics, Ensure that

Future with the Best
Educational Training

— Available.

SEND FOR YOUR CIE HOME

STUDY COURSE CATALOG AND
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If you want to learn about electron-
ics, and earn a good income with that
knowledge then CIE is your best
educational value.

CIE's reputation as the world
leader in home study electronics is
based solely on the success of our
graduates. And we've earned that
reputation with an unconditional
commitment to provide our students
with the very best electronics

CIE PROVIDES YOU WITH A
LEARNING METHOD SO
GOOD, IT'S PATENTED.

CIE's Auto-programmed 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 CIE lessons are designed for
independent study, CIE’s instructors

training. are personally available to assist you
Just ask with just a toll-

any of the free call. The

150,000-plus result is practical

graduates of training... the

the Cleveland kind of experi-

Institute of ence you can put

Electronics to work in today’s

who are marketplace.

working in

high-paying LEARN BY

positions with DOING...\WTTH

aerospace,

computer, STATE-OF-

medical, THE-ART

automotive FACILITIES

and communi-

cation firms AND

throughout the EQUIPMENT.

world. In 1969, CIE

They'll tell you success didn't
come easy...but, it did come....thanks
to CIE. And today, a career in elec-
tronics offers more opportunities and
greater rewards than ever before.

CIE's COMMITTED TO BEING
THE BEST....IN ONE

AREA....ELECTRONICS.

CIE isn’t another be-everything-to-
everybody school. We teach 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 a 1,000 gradu-
ates each year, we're the largest
home study school specializing
exclusively in electronics. CIE has
been training career-minded students
like yourself for nearly 60 years and
we're the best at our subject .....
ELECTRONICS ... BECAUSE IT'S THE
ONLY SUBJECT WE TEACH!

pioneered the first Electronics Labora-
tory course and in 1984, the first
Mircoprocessor Laboratory course.
Today, no other home study school
can match CIE's state-of-the-art equip-
ment and training. And all your
laboratory equipment, books, and
lessons are included in your tuition.
It's all yours to use while you study at
home and for on -the -job after
graduation.

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 we've developed twelve career
courses and an A.A.S. Degree program
to choose from. So, even if your not
sure which electronics career is best
for you, CIE can get you started with

WHY CHOOSE CIE FOR YOUR TRAINING?
= 150,000 successful graduates from every country around the world.

= Only CIE rewards you for fast study. CIE offers an Associate Degree
program based on actual study time used. The faster you complete your

degree the less your overall tuition.

= State-of-the-art laboratory equipment is yours to keep and it comes
assembled, ready for hands-on experiments.

= Approved for educational benefits under the G.1. Bill for veterans and other

eligible persons.

* Upon graduation, CIE offers free preparation to pass the Certified

Electronics Technician Exams.

core lessoris applicable to all areas of
electronics And every CIE course you
take earns you credit towards comple-
tion 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 schoo! that actually rewards you
for fast study, which can save you
thousands of dollars.

SEND TODAY FOR YOUR CIE COURSE
CATALOG AND WE'LL SEND YOU A
FREE 24 PAGE CIE ELECTRONICS
SYMBOL HANDBOOK!

FINANCIAL AID AVAILABLE TO
QUALIFIED INDIVIDUALS.

u D YES! | want to get started.

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

AE34
Name: _
Address._ S
Crty: _ State:
Zpr Age:
Phone No. { )

Check box for G.1. Bulletin Benefits
Veterarn | Active Duty

Jile

CLEVELAND
INSTITUTE OF
ELECTRONICS
1776 East 17th Street
Cleveland. Ohio 44114
(216) 781-9400

A school of thousands
A class of one
Since 1934
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AUDIO LIGHT

I’d like to build a device that will
turnonalightif the decibel sound
level of a band exceeds a preset
level at a distance of 75 to 100
feet. I’d like the device to be ad-
justable between 60 and 120 deci-
bels, and when the sound hits the
preset level a light will come on
and stay on until the sound drops
again. Do you have something
that can help me?—C. Jones,
Broken Arrow, OK

Every time | go to a wedding or
other large family affair | think about
building something like that. It seems
that | always wind up sitting right in
front of the band’s speakers.

Seriously though, this isn't a diffi-
cult thing to design but you can get
yourself terribly confused by thinking
about things like the distance in feet
or the sound level in decibels. What
you're really talking about is building
yourself an amp to drive a simple VU
meter that can be scaled for really
high sound levels. Calibrating it to
detect a particular sound level at a
particular distance should be just a
matter of tweaking a potentiometer.

The easiest way to put together a
circuit like this is to build it around one
of National Semiconductor's
LM3915’s. That chip will take an ana-
log signal, do all the voltage scaling
for you, and give you ten logarithmic
outputs that are just what you want
for a VU meter. While it's a really
simple chip to use, | would suggest
very strongly that you get a data
sheet for it before you start using it.

The circuit in Fig. 1is a good begin-
ning for the project you have in mind.
It will take four mike inputs, amplify
them, and use the outputs to drive an
LM3915 set up as a VU meter. One of
the nice things about the LM3915 is
that simply switching one connection
will give you either a bar or dot output.
The schematic has the chip arranged
for a dot output since you're inter
ested in having a light trigger from
only one of the outputs. When you
build the circuit, you can hang up to
four mikes around the room and use
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FIG. 1—TO TURN ON A LIGHT whenever the sound level in a room exceeds a preset
level, you can use one of National Semiconductor’s LM3915’s (see text).

the potentiometer shown in the sche-
matic to calibrate the LM3915 out-
puts any way you want.

Even though I've shown the LEC's
connected to the chip’s outputs,
you'll probably want to use one of the
outputs to trigger the light you re-
ferred to in your letter. | have no idea
how bright a light you want to use, but
it's a safe bet that you won't be able
to connect the bulb directly to any of
the outputs of the LM3915. You just
won't be able to get the drive current
you need.

You can, however, use any of the

FIG. 2—TO DRIVE HEAVY current loads
with an LM3915 output, you must add a
transistor as shown here.

LM3915 outputs to drive a transistor
as shown in Fig. 2, without having to
disconnect the LED. Even a small-
signal transistor such as a 2N2222 is
chunky enough to light a bright nine-
volt bulb as shown. If you want a
larger bulb—something like an AC
line powered 100-watt bulb—use the
transistor's output to power a relay
whose contacts can handle the cur
rent required by the bulb. A relay with
contacts rated at two amps would
certainly be more than adequate.

COMMERCIAL LIMITER

I've reached my limit as far as
television commercials are con-
cerned since some of them are so
loud I'm afraid they’re going to
destroy the speaker in my televi-
sion set. I've been looking for a
circuit that would detect a rise in
volume and reduce the level go-
ing to the speaker. | found a cir-
cuit called the “Commercial
Zapper” in an old issue of Radio-
Electronics (Feb., 1983), but it
blanks out the audio and all | want



to do is reduce it. Do you have
anything that will help solve my
problem or at ieast point me in the
right direction?—D. Alford Jr., Li-
buse, LA

I'm fully aware of the problem
you're talking about. I don’t know how
it's possible for people to fall asleep in
front of the TV any more since every
time | try it, the commercials keep
waking me up. Nothing is more an-
noying than just being on the verge of
flaking out during some mindless pap
on the tube and being jolted awake by
some voice screaming out the virtues
of four wheel drive, gourmet dog food
or the dirt-eating power of an old de-
tergent in a new box. Maybe we
should all stick to public television,
pledge drives and all.

The FCC sets strict limits on the
audio level that can be sent over the
publicly owned (that includes you and
me) airwaves and, believe it or not,
the people whose grand mission in
life is to say as little as they can in as
many words as possible always man-
age to stay within the FCC limits. I've
read studies about this and even did
some of my own spot measurements
to verify it. I'm sorry to report that we
can’t get them for a violation of the
FCC guidelines.

Most of the program audio on the
tube has a dynamic range that goes
from dead silence to the maximum
allowed. The people responsible for
the commercials you're complaining
about keep the audio level up near the
top most of the time and, as far as
silence goes, hey, they're paying for
thirty seconds and unfortunately they
can do anything they want with that
time—however obnoxious it might
be.

The *Commercial Zapper™ you
saw in Radio-Electronics was de-
signed to put VCR's in pause during
commercials so you could automat-
ically eliminate them while you were
taping black-and-white movies. The
theory behind it was that the color-
burst reference signal would be ab-
sent during the movie and present
only during the commercials. By de-
tecting burst, you could tell when a
commercial was coming on and out-
put a signal that would put your VCR
in pause.

Most broadcasters leave the burst
signal active all the time now, even
during black-and-white transmis-

sions, so the Commercial Zapper, |

while great back then, wouldn't do a
lot for you now. And, since you want
to reduce only the level of the sound,
there are much better ways o get the
job done.

Before we start talking about sche-
matics and circuits, there's one big

thing you should keep in mind. Modi- |

fying any of the stuff inside your TV,
even just the audio circuits, can be an
extremely dangerous undertaking.
Owning a TV set is kind of like being
married—it can give you a lot of plea-
sure if you sit back and enjoy it but
you can be in for a lot of trouble if you
open it up and fool around with the
way it works. There are lots of haz-
ardous components in a TV and
they're operating at voltages that can
kill you if you're not careful about
what you're doing.

if you don't have a good deal of
electronic experience under your
belt, you should stop reading this
right now and switch most of your
viewing to public television. Be warn-
ed about the hazards in involved.

In order to automatically cut the
level of the audio from your TV when it
reaches a preset level, you're going

to have to modify the audio circuitry in |
the TV—or at least be able to identify |

it so you can add to it. You shouldn’t
do anything to your TV unless you
have the paperwork and service man-
uals so you can locate and identify
the circuitry that deals with the audio.

If you don't have or can’t get the
paperwork but are still determined to
modify it, the safest places to get the
audio are either at the volume control
or the speaker. Unplug the TV from
the wall and VERY CAREFULLY dis-
charge the second anode and high-
voltage capacitors to avoid a possible
shock hazard. Modern TV's use very
low leak components and they can
hold a charge for a long tire.

The circuit you're looking for is an
audio limiter—one that will turn the
volume down for you whenever the
sound gets too loud. Since it's diffi-
cult to modify the TV's existing audio
circuitry, the best way to doitis torun

the audio through a small add-on |

board. There are lots of limiter circuits
but I've been using the limiter circuit
shown in Fig. 3 for several years in

several applications.
All the current that is drawn by the
continued on page 82
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DIGITAL SINEWAVE GENERATOR

| enjoyed the article “Digital Sine-
wave Synthesizer” by Steven D.
Swift (Radio-Electronics, Oc-
tober 1991). About three years ago, |
designed an almost identical circuit
for work. | needed a precisely con-
trolled sinewave generator that pro-
duced six specific frequencies.
Based on my experience, | have
some comments for the more ad-
vanced and creative hobbyists who
are building this project.

I have not looked at the contents of
the author's EPROM, but Fig. 2-c on
page 44 led me to believe that his
sine-lookup table contains the zero-
crossing values of 80 H at 0° and 180°
on the waveform. Harmonic distor-
tion can be slightly reduced if the ta-
ble is offset slightly frorrthese values
(by adding 0.5 degrees to the calcula-
tion, for example). | can prove this
mathematically, but the reasoning
might be clearer if you think of the
zero crossings as crossover notch
distortion. The rate of change of am-
plitude of the sinewave should be
maximum at the zero crossings. It
shouid not dwell there. The the-
oretical limit of the THD is 0.7% (for
256 steps in an 8-bit EPROM) if this
suggestion is followed.

The author's circuit shows a dis-
crete implementation that should
work perfectly. Large programmable
logic devices, such as the EP1800
series, have architectures ideally
suited to the adders and registers
that form the heart of the circuit. That
is how | implemented my circuit. If
only a few output frequencies are re-
quired, a second programmable logic
device or an array of gates can be
used to generate the "A” inputs to
the adders. That reduces the flex-
ibility of the circuit, but also elimi-
nates the hassle of looking up binary
codes.

If dual outputs are required, two
circuits that are clocked by the same
clock generator can be constructed.
Those outputs can be locked to-
gether in phase, or varied in phase if

an offset generator is placed be-
tween the “S” outputs and the sec-
ond sine-lookup table EPROM. That
then makes possible 26 discrete
phases.

The author’'s circuit has no adjust-
ment for amplitude or phase. Those
can easily be added in one more op-
amp stage. When | constructed my
circuit, | had to back off from 8 bits of
resolution at higher frequencies. That
caused no problems because higher
frequencies were nearer the corner
frequency of the low-pass filter, and,
therefore, harmonics caused by
larger steps were attenuated anyway.
BRUCE CARTER
Port Orange, FL

AUDIO SWEEP/MARKER GENER-
ATOR UPDATE

Anyone building my “‘Audio
Sweep/Marker Generator”’ (Radio-
Electronics, February and March
1991) might encounter a problem that
we cannot explain. It concemns IC11,
an 8-input NAND gate. Two sources of
information on the pinout arrange-
ment show that there is no internal
connection to pin 1. In the PC layout,
pin 1 is connected to pin 2 to make
the foil pattern layout a little simpler.
That arrangement worked well with
my prototype. However, | am inde-
bted to Mr. Gordon La Grange of
Baytown, TX, for pointing out that he
had to snip off pin 1 before he could
get a proper output from the NAND
gate. That output is not shown prop-
erly in Fig. 13-e on page 59 in the
March issue. The correct output is
properly described in the paragraph
almost directly below Fig. 13-k. If you
invert the pulses in Fig. 13-e and
make them no wider than a single line
width, you'll have a correct picture.
JOHN WANNAMAKER

TRUE TESLA COIL?

In the article entitled ““Solid-State
Tesla Coil" (Radio-Electronics,
September 1991), the circuit is de-
scribed as an end-fed Tesla coil.

| would like to point out that, in

actuality, this is not a true Tesla coil, in
that Tesla dealt with separately tuned
circuits (the primary and the second-
ary). While it is true that Tesla did use
an end-fed resonator in his Colorado
Springs “Magnifying Transmitter,” an
actual RF-coupled coil was used as
the signal generator.

The basic idea for an end-fed reso-
nator was devised by a French inven-
tor named Dr. Paul Oudin, who based
his work on the experiments of an-
other Frenchman, D'Arsonval. DAr
sonval's work centered around what
is known as the D'Arsonval Solenoid.
Its purpose was to create, via an in-
ductive/capacitive tank circuit, thera-
peutic RF currents to treat various
bodily dysfunctions. Oudin reasoned
that high voltages could be produced
if one were to attach a second coil to
DArsonval's tank circuit.

If one examines Tesla's patents re-
lated to his work in early radio, it be-
comes quite evident that the true
definition of the Tesla coil must in-
clude separate circuits.

I would also like to comment on the
size of the secondary coil in the proj-
ect. In the case of Tesla's Magnifying
Transmitter, the extra (or free-reso-
nant) coil’s inductance was actually
very low in comparison to the sec-
ondary winding that was driving it.
The main problem is one of adjusting
the frequencies so that the resonant
coil runs in the current-fed mode,
rather than becoming a simple exten-
sion of the driving primary. In the case
of the Radio-Electronics project,
that would imply that the external
secondary winding could behave sim-
ply as additional windings of the high-
frequency ferrite transformer, T2.

If any readers wish further clarifica-
tion on this, | would suggest the man-
uscript entitled “Tesla Coils—An RF
Power Processing Tutorial for Engi-
neers,” by Kenneth & James Corum,
Ph.D’s. it's available from Corum &
Associates, 8551 State Route 534,
Windsor, OH 44099.

BRENT C. TURNER
Villa Park, CA



TUBE AMPLIFIERS
REVISITED

At this late date, | would like to add
my two cents’ worth to the ongoing
discussion on tube audio amplifiers. |
must first admit that | like tube ampli-
fiers and have built several of them
myself.

| believe that correctly designed
tube and solid-state amplifiers proba-
bly do sound the same, as long as you
don’t drive either one into clipping.
However, to never drive an amplifier
into clipping at any point in its circuit
requires that sufficient voltage and
current be available from each stage,
so as to always meet the demands
made by the next device. In most
tube audio amps, everything up to the
final stage is run in Class A1, where
the tube is a pure transconductance
device, whereas a transistor requires
current.

Another advantage to tube amps is
the fact that they operate at low cur-
rents and high voltages. It is much
easier to make such a supply
smoother and “stiffer.”” Modern high-
end amplifiers and home-built ones
made by knowledgeable "audio ama-
teurs” use very large values of filter
capacitance in their power supplies
to provide a high level of reserve input
voltage.

Finally, tube amps are simpler and
use fewer active devices. The classic
Dynaco uses one voltage-amplifier
tube and one phase-inverter triode—
both in one envelope as a 7199—to
drive its output tubes; the notorious
Carver Silver Seven uses essentially
the same basic circuit. A solid-state
amplifier comparable to the Dynaco,
using only discrete parts, would use
two dozen transistors.

So, while | must admit that there
are some great solid-state amplifiers,
| am going to stick with the tube ones.
The tubes are still available, the trans-
formers can be found, and the elec-
trical power to run the heaters
doesn’t cost much. The added bene-
fit to my home-built tube gear is that |
had a lot of fun building it and spent
very little money.

CHRIS L. DONALDSON
Blue Springs, MO

COMPUTER CLASHES CONTINUED

| really do think that Mr. Cheng's
comments in the April “Letters” col-
umn went a bit far—and so did Mr.

'Earn Your B.S. Degree

Holtzman's reply. The entire ex-

change brings to mind the old tale n
about the blind man and the elephant; ELECTRONICS
it really is tough to discern the big or

picture through all the fog. As one
who has programmed extensively for
80X86 PC's, Amigas, and other com-
puters, | have more comments than |
can fit in a reasonably sized letter. A
few will have to do.

First, on standardization: As Mr.
Holtzman pointed out, the desirable
part about standardization is that it
facilitates communication. There are
two flip sides. One is that many soft-
ware (as well as hardware) suppliers
don’t want communication. Suppliers
of programs for CAD and music scor- |
ing are especially notoricus—they ]
want you locked in tight. The second
is that standards are often ages out
of date—witness the NTSC televi-
sion standard—to the point of stifling
innovation.

The niche machines are a paradox.
They owe their existence to the fact
that in one important sense they are
more standardized than PC’s. No two
PC's are alike, even in such funda-
mentals as memory organization, vid-
eo graphics layout, and interrupt
organization. As we all know, that
causes no end of problems. Within
the CPU itself, the instruction set is
an unstandardized chaos, having on
the order of a thousand individual
quirks. Even the largest, best-cap-
italized organizations have been able
to cope with that, so that compiled Our Electronics B.S. Degree Pro-
code tends to be a wretchedly sub- ‘gram includes courses in Solid-State
optimal joke. The lessons of the old | Circuit Analysis and Design, Control
mainframes have yet to be learned. ‘ Systems, Analog/ Digital Communica-

The upshot s that things thataren't | tions, Microwave Engr, and much more.
done often enough to support multi- | An important part of being pre-
billion-dollar software companies are | pared to move up is holding the right
often best done on niche machines, | ;ollege degree, and the absolutely neces-
especially if speed, large memory, or | sary” part is knowing your field.

a GUI is desired, or interrupts are | Grantham can help you both ways
needed. Sure, a Lotus or a Microsoft |\ s \earn more and to earn your degree

can handle the problems caused by
dozens of graphics drivers, dozens of
extended memory drivers, more than
500 printer drivers, dozens of slightly
different serial and parallel ports, hun-
dreds of quirky BIOS variants, and
hundreds or maybe thousands of ‘ the Accrediting Commission of the
hard-disk variants. The person who National Home Study Council
writes a specialized program for filter .

analysis and sells a few hundred cop- GRANTHAM

ies probably can't make it multi-com-
College of Engineering

patible, except by resorting to
lowest-common-denominator user | Grantham College Road
Slidell, LA 70460

COMPUTERS

o

»
i

.=_
By Studying at Home

Grantham College of Engineering,
now in our 4lst year, is highly ex-
perienced in “distance education”
teaching by correspondence - through
printed materials, computer materials,
fax, 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.

Our Computer B.S. Degree Pro-
gram includes courses in BASIC,
PASCAL and Clanguages — as well as
Assembly Language, MS DOS, CADD,
Robotics, and much more.

‘ in the process.

Write or phone for our free
}catalog. Toll free, 1-800-955-2527, or
see mailing address below.

[ ]
Accredited by

SO)UONOB(T-0IPRY ‘2661 Alenuer
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Electronics Paperback Books

GREAT PAPERBACKS

AT SPECIAL PRICES

[1BP248—TEST
EQUIPMENT CON- # Y.usqumm
STRUCTION .....
$5.95. Details con-
struction of simple, in-
expensive, but ex-
tremely useful test
equipment. AF Gen,
Test Bench Ampl, Au-
dio Millivoltmeter, Tran-
sistor Tester and six

more.

| 1BP267—HOW TO
USE OSCILLO-
SCOPES AND
OTHER TEST EQUIP-
MENT ..... $6.95. Mas-
tering the oscilloscope
is not really too difficuit.
. This book explains all
| the standard controls
and functions. Other
© Z equipment 1s also de-
scribed.

43 .

[1BP265—MORE
ADVANCED USES
OF THE MULTI-
METER ..... $5.95. Use
these techniques to -
test and analyze the
performance of a vari-
ety of components
Also see how to build
ad-ons to extend multi-
meter capabllities.

' | | BP256—INTRO TO
mg,, LOUDSPEAKERS
AND ENCLOSURE
DESIGN...... $5.95. We
explore the vanety of
- enclosure and speaker
designs in use today so
the reader can under-
stand the principles in-
volved.

[ BP263—A CON- |

CISE INTRO TO
dBASE ..... $6.95. The
dBASE series of pro-
grams are probably the
best known database
programs for micro-
computers. This book
is designed to help you

get started working

| 1 BP260—CONCISE *
INTRO TO 0S/2
$5.95. If you are a mut-
titasking PC user and
want to get the most

out of your computer,

then you must learn its H
0S/2 operating sys-
tem. This book shows
you just how to do that,

o

[ 1 BP249—MORE
ADVANCED TEST
EQUIPMENTCON-
STRUCTION
$6.95. Eleven more
test equipment con-
struction projects.
They include a digital |
voltmeter, capacitance
meter, current tracer

[18P245—DIGI TAL
AUDIO PROJECTS
..... $5.95. Practical cir-
cuits to build and ex-
periment with. In-
cludes A/D converter,
input amplifier, digital
delay line, compander,
echo effect and more.

DIGITAL
LOGIC GATES
AND FLIP-FLOPS

with them.

[ 1 PCP107—DIGITAL
LOGIC GATES AND
FLIP FLOPS
$10.00. Thorough
treatment of gates and
flip-flops for enthusi-
asts, student and tech-
nicians. Only a basic
knowledge of elec-
tronics is needed.

|1 BP247—MORE
ADVANCED MIDI
PROJECTS ..... $5.95.
Circuits included are a
MID! indicator, THRU
box, merge unit, code §
generator, pedal, pro-
grammer, channelizer,
and analyzer.

[ 1BP251—COMPUT-
ER HOBBYISTS
HANDBOOK ...

$8.95. A wrapup of ev-
erything the computer
hobbyist needs to
know I1n one easy to

range of useful refer-
ence material In a sin-
gle source.

quickly and easily.

use volume. Providesa |

[1B8P257—INTRO TO
AMATEUR RADIO .....
$6.95. Amateur I1s a
]+ unigue and fascinating
haobby. This book gives
the newcomer a com-
“ prehensive and sasy to
understand guide to
the subject.

and more.

[ 1 PCP102—INTRO-

DUCING DIGITAL AU-

DIO ..... $9.95. Covers

ali kinds of digial re-

cording methods—

CD, DAT and Sam-

pling. Bridges the gap

between the technician

and the enthusiast.
Principles and meth-

R ods are explained.

| JPCP108—COM-

PUTERS AND MUSIC

. $9.95. Explains the

basics of computers

and music with no pre-

vious knowledge of

computers needed.

© Covers types of music

- software and explains
! how to set up your own
computer music stu-
dio.

[ BP117—PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1....
Oscillators, Timers, Noise Generators, Rectifiers, Comparators, Triggers and more.

O BP195—INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to
the subject written for the professional engineer, electronics enthusiast, or others
who want to know more before they buy. 8 x 10 in.

[0 BP190—ADVANCED ELECTRONIC SECURITY PROJECTS.....$5.95. Includes a
passive infra-red detector, a fiber-optic loop alarm, computer-based alarms and an
unusual form of ultrasonic intruder detector.

[J] BP235—POWER SELECTOR GUIDE.....$10.00. Complete guide to semiconduc-
tor power devices. More than 1000 power handling dévices are included. They are
tabulated in alpha-numeric sequency, by technical specs. Includes power diodes,
Thyristors, Triacs, Power Transistors and FET's.

O BP234—TRANSISTOR SELECTOR GUIDE.....$10.00. Companion volume to
BP235. Book covers more than 1400 JEDEC, JIS, and brand-specific devices. Also
contains listing by case type, and electromc parameters. Includes Darlington
transistors, high-voltage devices, high-current devices, high power devices.

(] BP99—MINI-MATRIX BOARD PROJECTS..... $5.50. Here are 20 useful circuits
that can be built on a mini-matrix board that is just 24 holes by ten copper-foil strips.

.$5.75.

] BP184—INTRO TO 68000 ASSEMBLY LANGUAGE.....$6.95. The 68000 is a
great new. breed of microprocessor. Programming in assembly language increases
the running speed of your programs. Here's what you need to know.

you can build these devices.

error.

('] BP233—GETTING THE MOST FROM YOUR MULTIME TER.....
basics of analog &nd digital meters. Methods of component testing includes
transistors, thyristors, resistors, capacitors and other active and passive devices.

[ BP97—IC PROJECTS FOR BEGINNERS.....$5.50. Power supplies, radio and
audio circuits, oscillators, timers, switches, and more. If you can use a soldering iron

'] BP42—SIMPLE LED CIRCUITS.....
for this simple electronic component.

$5.95. Covers

['1 BP37—50 PROJECTS USING RELAYS, SCR'S & TRIACS..... $5.50. Build pn-
ority indicators, light modulators, warning devices, light dmmers and more.

{ ] RADIO—100 RADIO HOOKUPS....
circunts of the era including regenerative, neutrodyne, reflex & more.

$3.00. Reprint of 1924 booklet presents radio

$5.50. A large selection of simple applications

] BP127—HOW TO DESIGN ELECTRONIC PROJECTS.....$5.75. Helps the reader
to put projects together from standard circuit blocks with a minimum of tnal and

[] BP122—AUDIO AMPLIFIER CONSTRUCTION.....$5.75. Construction details for
preamps and power amphfiers up through a 100-watt DC-coupted FED amplifier.

['] BP92—CRYSTAL SET CONSTRUCTION..... $5.50. Everything you need to know
about building crystal radio receivers.

[l BP45—PROJECTS IN OPTOELECTRONICS..... $5.50. Includes infra-red detec-
fors, transmitters, modulated light transmission and photographic applications.

|| BP185—ELECTRONIC SYN-

[ 1 BP179—ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL OF
ROBOTS ..... $7.50. Data and circuits for
interfacing the computer to the robot’s
motors and sensors.

CHECK OFF
THE BOOKS YOU WANT

THESIZER CONST ON ... $5.95.
Use this book ow to build a
reasonably Io worthwhile
monophonic synthest r&&{ arn a lot
about electronic music synth&sis in the

process

ELECTRONIC TECHNOLOGY TODAY INC.
P.0. Box 240, Massapequa Park, NY 11762-0240

USA AND CANADA

SHIPPING CHARGES IN

SORRY No orders accepted Number of books ordered D

outside of USA & Canada

Name

$0.01t0 $5.00. .. . ..
§5.01 t0 $10.00. .. ..

Address

$10.011020.00. .. ..
$20.011030.00 .. ..

City State

70 $30.011040.00 .. ..
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¥ $40.0110 50.00 .
R-192  $50.01and above .

$1.50

gggg Total price of merehandise . ... ............... 3
$4'50 Sales Tax (New York State Residents only) .. ....§
$5'50 Shipping (seecharty. ... ... ... ... ..
..$6.50 All payments must Total Enclosed .. $
188.00 be in U.§. funds
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interfaces and sticking by a 640K
memory model. Even then, it's never
really certain that the program that
runs on my PC will run on the PC next
door—and getting it to print properly
on the system next door is well nigh
out of the question

So, what will become of thnea 60

g over dcvmed PC's versus
doomed M. rs versus doomed
A+ gas The <eue is our own data,
wh h we muer snmehow get out of
th + DOS wird ww and onto that ma-
ct renfrrafur e -to say nothing of
n snq b ne application to an-

copyright law to explicitly permit re-
verse engineering in any program
that stores output but won't provide it
in an open format, irrespective of any
and all language to the contrary in the
licensing “agreement.”

We have been down this road be-

million PC’s, plus the Macs, Armig s
Ataris, and so on? It's sad, bt by
manity has been down this road he
fore. and we find that horse
though they were once as abi ~Har!
proportionally, simply aren’t p .rm
ted on the freeway. Those romputer
aren’t going to make it either thonot
some, notably the DOS PC. may we
hang on for a long while as wirdnws in
some POSIX-0S/2 Windows DOS
Sparc-Mac-PC-Amiga machine of
the future. (After all, if it were worth
the trouble, it wouldn't be all that hard
to simulate an Apple or Commodore
64 of seven years ago on a 486 PC
high-end Mac, or high-end Amiga
faster than real time!)

And that raises what should he the
hottest issue of all, something far
more important than ranting and rav

artq
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FRrEE INFORMATION PACKAGE call or write:
Toll-Free 1-800-537-0589
Viejo Publications, Inc.

5329 Fountain Ave., Dept. REC
Los Angeles, CA 90029

CIRCLE 188 ON FREE INFORMATION CARD

nthar arotnoa sypercomputer. We
heve: allovec o ch of our data, en-
tere+ labnne  <ly and at tremendous

pxpe se ' hecome embodied in
fes t 3t = farmatted in obtuse, se-
cret and randardized ways.

It s hior time that the software

manufact o.rs who practice this are

forced 1« anae. They are in effect
thieves whe  ave stolen from us what
1s rightfilly o property. It is time to

insist that It enftware that we buy
have the « pat ity to disgorge our
data in full inrliding such things as
the coordir~'»< of graphical objects,

in an oper published-data-inter-
change for 3t As a symbolic dis-
courageme  'r theft and extortion

hy software  anufacturers, and to al-
low third pe 2s to assist in retrieving
the stolen |, nperty without fear of
litigatior, s time to amend the

fore. Compiler suppliers once swore
that royalty-free function libraries
would end the world. Much the same
was said of ANSI-standard C, and of
spreedsheet DIF files, and so on. Od-
dly enough, the world is still here. So
to any manufacturer who feels this
proposal is unreasonable, | say this:
Maybe your problem is that your are
making money by holding your cus-
tomers up for ransom, rather than by
providing a good product. If so, the
soorer you are out of business, the
better—preferably on terms that are
as punitive as possible to you, your
investors, and your bankers. You are
not indispensable, regardless of who
you think you are or how big you are.
There are hungry hordes waiting in
the wings to replace you.
PAUL SCHICK
Macison, WI

. syl
e pdTETETE ﬁ

Lassscssss” Lty u

m———

Portab!= IC Color Pattern Generator
® Battery nperated, compact portable unit
B 13 patterns including gated rainbow

® CH 3/CH 4 output crystal controlled

® Composite video output to 1 Vp-p

B Progressive scan

Model 1211C  $229

NTSC Signal Generator

@ NTSC color bars, with or without IWQ

W Linear staircase with high or low chroma
@ Multiburst

@ External video, external audio

W Interlaced scan

Model 1251 $1,195

o BK

MAXTEC INTERNATIONAL CO¥#

. B —— s
- ——————- ’g--ﬂ:qﬁl:% ,,;E

wny

,. :?.z--u-u--..—-é 3}};?;

NTSC Generator with RGB

B NTSC color bar pattern

B 1 Yp-p or variable composite video output

B RGB outputs on BNC or 9-pin D-type
subminiature connector

B Composite sync, vertical sync, and
heorizontal sync outputs

M [nierlaced or progressive scan

Modeal 1249A $558

Deluxe NTSC Video Signal Generator
8 High accuracy NTSC color bars

W TCXO master oscillator

B RGB, Gen Lock, Circle, and Black Burst
8 Multiburst to 8 MHz, 100%/50% level

W Interlaced or progressive scan

Mocel 1260 $1,995

Start working smarter! For details on the ccmplete line of B+K PRECISION
video generators or tor immediate delivery, contact your local distributor or:

o "2 V]
NLYWYi<TWTY

Domestic and International Sales
6470 W. Cortland St., Chicago, IL 60635
312-889-1448 « FAX:312-794-9740

For information only

circle 77 on free information card.

For sales assistance
circle 182 on free information card.
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No other trainin g
to troubleshoo
computers

Only NRI walks you through
the step-by-step assembly of
a powerful 386sx computer
system you train with and
keep—giving you the hands-
onh experience you need to
work with, troubleshoot, and
service today’s most widely
used computer systems. Only
NRI gives you everything you need to start
a money-making career, even a business
of your own, in computer service.

No doubt about it: The best way to learn to service
computers is to actually build a state-of-the-art
computer from the keyboard on up. Only NRI, the
leader in career-building at-home ¢lectronics training
for more than 75 years, gives you that kind of
practical, real-world computer servicing cxpericnce.

Indeed, no other training—in school, on the job,
anywhere—shows you how to troubleshoot and
service computers like NRI.

Get inside the West Coast 386sx
computer system... and experience
all the power and speed of
today’s computer technology!

With NRI’s exclusive hands-on
training, you actually build and

NEW!

386sx/20 MHz

Mini Tower
Computer! MONITOR

DISCOVERY LAB
DIAGNOSTIC HARDWARE Complete breadboarding system
AND SOFTWARE lets vou design and modity

R A.C.ER. plug-in diagnostic circuits, diagnose and repair faults
card and Quick Tech menu-
driven software. hoth from LESSONS

Clear._ illustrated texts
build vour understanding
of computers step by step

Ultra-X. give you hands-on
experience with today’s
protessional diagnostic tools

Iigh-resolution. nonglare.
14" I'TL monochrome
monitor with titt and swivel
hase

DIGITAL

LOGIC FROBE

Simplifics analyzing digital

Cireuit of eration

DIGITAL

MULTIMETER

Professional test instru nent for

quick and casy measurements

SOFTWARE
| I'rain with MS-DOS,
GW-BASIC, and pop ular
Microsoft Works
applications sottware

‘\‘—‘ aveat®
o
L]

N

iy B A i
I'}"

keep the powerful new West
Coast 380sx/20 MHz mini tower
computer system.

You start by assembling and
testing your computer’s 101-kcy
“intelligent” keyboard, move on
to test the circuitry of the main
logic board, install the power
supply and 1.2 meg high-density
floppy disk drive, then interface
your high-resolution monitor.

What’s more, you now go on
to install and test a powerful 40
meg IDE hard disk drive—today’s
most-wanted computer periph-
eral—included in your course to

dramatically increase your com-
puter’s data storage capacity
while giving you lightning-
quick data access. But that's
not all!

uickTech

Professional diagnostic

hardware and software

makes troubleshooting
fast and accurate

Your NRI training now includes
a remarkable diagnostic pack-
age that allows you to quickly
locate and correct defects in
IBM XT, AT 80286/80386, and




shows you how
and service
like NRI!

NEW! 40 MEG HARD

DISK DRIVE!

You install this 40 meg IDE
hard disk drive internally. for
greater data storage capacity
and data access speed

NRI gives you the confidence and the know-how to
step into a full-time, money-making career as an
industry technician, even start a computer service
business of your own!

NEW! 386sx/20 MHz

MINI TOWER COMPUTER!
Features 32-bit 80386sx CPU. |
meg RAM, 64K ROM, 1.2 meg
high-density floppy disk drive

No experience necessary...
NRI builds it in

With NRI, you learn at your own pace in your own
home. No classroom pressures, no night school, no
need to quit your present job until you're ready to
make your move. And all throughout your training,
you have the full support of your personal NRI
instructor and the NRI technical staff, always ready
to answer your questions and give you help when-
ever you need it.

FREE catalog tells more. Send today!

Send today for NRI's big, free catalog that describes
every aspect of NRI's innovative computer training,
as well as hands-on training in TV/video/audio
servicing, telecommunications, industrial electron-
ics, and other high-growth, high-tech career fields.

If the coupon is missing, write to NRI School of
Electronics, McGraw-Hill Continuing Education
Center, 4401 Connecticut Avenue, NW, Washington,
DC 20008.

IBM is a registered trademark of Intemational Business Machines Corp.
QuickTech and R.A.C E.R. are registered trademarks of Ultra-X, Inc
West Coast is a member of the syntax Group.

compatible computers. i ”ﬂ’ School of For carcer courses approved 1
N nac: 1
You'll use your Ultra-X [ | Electronics - cl;,,:ckrfor details [ |
ickTech di DL McGraw-Hill Continuing Edication Center :‘V" = :
QuickTech diagnostic software ' 4401 Connecticut Avenue, NW gl — [ |
to test the system RAM and  Washington, DC 20008 Hll'| [ ]
such peripheral adapters as l v/Check one FREE catalog only l
parallel printer ports, serial i MICROCOMPUTER SERVICING ) Computer Programming B
communications ports, video TV/Video/Audio Servicing Security Electronics
adapters, and ﬂOppy and hard . Industrial Ele.ctr()vnics & Robotics Electronic Mu.sicv Technology l
disk drives. You'lllgoon to use [ Telecommunications D LG . [ |
R i . Basic Electronics PC Software Enginecring Using C
your R.A.C.E.R. diagnostic card, | [ |
also from Ultra-X, to identify | . [ |
e ; . ame Pleas :
individual defective RAM chips, g N ey o |
locate interfacing problems, and B foes - i
pinpoint defective support chips. U i
This mgenous dlagn()stlc City/State/Zip Accredited Member, National Home—Sluély Council o 3012 ‘
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McGraw-Hill CD-ROM Science and Technical Reference Set

Everything you ever
wanted to know
... on adisc.

CIRCLE 10 ON FREE INFORMATION CARD

hat would you say if we told
you that you could have
easy access to all of the

McGraw-Hill Concise Encyclopedia
of Science and Technology and the
McGraw-Hill Dictionary of Scientific
and Technical Terms without having
to give up any room on your already
crowded bookshelf of reference and
data books? Thanks to the CD-ROM
format, all of that fits on a disc that
looks just like a standard audio CD.
The Concise Encyclopedia, which
contains some 7700 articles and
1700 photos and line drawings, is a
condensed version of McGraw-Hill's
20-volume encyclopedia. It has been
one of our favorite desk references
for the past several years because of
its broad coverage of more than 75
major science and engineering disci-
plines. Unfortunately. the book is a bit
unwieldy—it has more than 2000
pages, is 3% inches thick, and
weighs several pounds. The Diction-
ary of Scientific and Technical Terms
is another impressive reference, with
117,000 terms and definitions.
Unlike a book, you need the right
computer equipment to read a CD-
ROM. First, of course, you need a
CD-ROM drive with the Microsoft
CD-ROM extensions that allow DOS
to access it. (The extensions are sup-
plied when you purchase a drive.) You

also need an IBM AT or better PC
with 1 megabyte of expanded memo-
ry compatible with the LIM (Lotus-
Intel-Microsoft) specification, and a
minimum of 1 megabyte of free space
on your hard disk drive. If you want to
view the graphics, you'll need a VGA
graphics card and monitor. If you want
to output text to a printer, you'll need
alLaserJet or compatible. A mouse is
supported, but not required.

As long as you have enough space
on your hard disk, you'll run into little
problem installing the software. A
setup program on the CD-ROM cop-
ies files onto your hard disk, and
modifies your CONFIG.SYS and
AUTOEXEC.BAT files.

Using the database

Once the installation is finished,
you're ready to jump into the
database. The retrieval software, Dis-
cover, is your interface to the refer-
ence set. There are several ways to
get to the information you want:
graphic access, alphabetical access,
link-phrases/terms, and complete
text search.

Graphic access is the way to go if
you don’t know the precise term or
phrase you want to find information
on. A color graphic, "Mirror of the
Cosmos" appears on the screen, re-
flecting the major disciplines of the

encyclopedia. You could click on "“En-
gineering,” for example, and then be
presented with another graphic—this
time it's a laboratory bench with note-
books and textbooks scattered
around and on shelves, with titles
such as "Electrical Power,” "Tele-
communications,” "Physical Elec-
tronics,” and "Electronic Circuits."
When you click on one of those,
you're brought to another, non-graph-
ic menu, which allows you to further
narrow your choice.

For alphabetic access, you display
the table of contents. But since all
7700 articles can't fit on the screen,
you have to "expand" it alphabetically
to get to the choice you want.

Accessing a "link phrase™ is, how-
ever, the best way to find information
if you know what you're looking for.
It's the fastest method, because it
works by finding the hypertext links in
each article and illustration.

The provision of hypertext ca-
pabilities is an important feature of
the reference set. The links allow you
to jump for one article to another as
you pass terms of interest. Any major
links are indicated on the screen in
color. You can navigate the data in the
reference via the "links” that tie the
data together. So if you were reading
an article on electronic listening de-
vices, you might see links to “Ampli-
fiers” or “Radio Transmitter."

It is also possible to do a word
search on the entire database, but
that inefficient searching takes an
awful long time.

We found the data base to be rela-
tively easy to use, although we would
have preferred to have an on-disc tu-
torial. After all, there's certainly
enough room on the disc for a multi-
megabyte tutorial.

We think that the McGraw-Hill CD-
ROM Science and Technical Refer
ence Set is a very strong product.
Before you buy, however, consider
that the paper versions are available
for a total of just over $200. The CD-
ROM, which has much lower produc-
tion costs, sells for S495. R-E
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CABLE TV CONVERTERS AND DE-
SCRAMBLERS SB-3 $79.00 TRI-BI $95.00
MLD-$79.00 M35B $69.00 DRZ-DIC
| $149.00. Special combos available. We ship
COD. Quantity discounts. Call for pricing on
other products. Dealers wanted. FREE CATA-
‘ LOG. We stand behind our products where
others fail. One year warranty. ACE PROD-
UCTS. P.O. Box 582, Saco, ME 04072
1 (800) 234-0726.

CIRCLE 75 ON FREE INFORMATION CARD |

MIpIZADS

APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148. 1-(312) 932-9550.
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THE MODEL WTT-201S ONLY THE SIZE OF
A DIME, yet transmits both sides of a tele-
phone conversation to any FM radio with
crystal clarity. Telephone line powered - never
needs a battery! Up to 2 mile range. Adjusta-
ble frem 70-130 MHZ. Complete kit $29.95
+$1.50 S + H. Free Shipping on 2 or more!
COD add $4. Call or send VISA, MC, MO.
DECO INDUSTRIES, Box 607, Bedford
Hills, NY 10507. (914) 232-3878.

CIRCLE 127 ON FREE INFORMATION CARD

BOOK Il
HOW TO CET ANYTHING
ON ANYBODY

—lee Lapin

COMPUTER CRACKING, INFORMATION
TRACKING, cutting edge audio/video sur-
veillance, electronic trailing, night vision, sur-
veillance photography, intelligence kits,
' cellular, pager, fax interception, recorders,
|
|
\

scrambling and sources. ALL NEW—BOOK
I HOW TO GET ANYTHING ON ANY-
BODY—Lee Lapin. "Really scary stuff’'—
Charles Jaco, CNN. $38.50. ISECO, 2228 EI
Camino, No. 349-R, San Mateo, CA 94103.

FUNCTIOMN GENERATORS WITH INTEL-
LIGENT 100MHz FREQUENCY COUNTER.
Sine, square, triangle, ramp, DC & Sync. TTL
outputs. Seven frequency ranges: 2Hz to |
6MHz (FG-506), 2Hz to 13MHz (FG-513). In-
telligent 100OMHz frequency counter with
period mode. Continuous, trigger, gate, clock,
sweep and external frequency modes. Lin/
Log sweep. Adjustable duty cycle/symmetry.
Voltage controlled frequency functions.

TCXO with 1ppm/yr. aging rate (optional). ‘
FG-506 $695.00; FG-513 $1295.00. Call:

800-664-9838. AMERICAN RELIANCE |

| INC., 9952 E. Baldwin PI., El Monte, CA. |
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91731. \
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CALL NOW
AND

RESERVE |
YOUR SPACE |

® 6 x rate $940.00 per each insertion.

® Fast reader service cycle.

® Short lead time for the placement of
ads

® \We typeset and layout the ad at no
additional charge.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 500-
B Bi-County Blvd., Farmingdale, NY
11735.

FAX: 516-293-3315

5 MINUTE ASSEMBLY! MONEYBACK
GUARANTEE! Attach the VT-75 chip to any
3V-12V battery and you have the most power-
ful miniature transmitter you can buy
anywhere. Tiny Law Enforcement grade de-
vice allows you to hear every sound—even
footsteps—over 1 mile away on any FM radio
or wideband scanner. 80-130MHZ. 100mW
output! VT-75 microtransmitter complete
$49.95+ $1.50 S & H. Visa, MC, MO. COD's
add $4.00. DECO INDUSTRIES, Box 607,
Bedford Hills, NY 10507. 1-800-759-5553.
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CREATE INTELLIGENT PROJECTS WITH
THE VERSATILE Z8 PROGRAMMABLE
MICROCOMPUTER. This powerful comput-
er was designed for flexibility and can be used
for various electronic projects. /O Intensive.
Up to 20MHz operation. Download programs
or rurr EPROM code. Special hardware fea-
tures included. Prices from $125.00. Battery-
backed RAM, X-assembler, and other options
available. CALL FOR FREE BROCHURE.
MJS DESIGNS, INC., 1438 W. Broadway
Rd., Suite B185. Tempe, AZ 85282. (602)
966-8618.
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FREE CATALOG! ELECTRONIC TOOLS &
TEST EQUIPMENT—Jensen's new Master
Catalog, available free, presents major brand
name electronics tools, tool kits, and test in-
struments, plus unique, hard-to-find products
for assembly and repair and custom field ser-
vice kits available only from Jensen. All fully
described and illustrated. Enjoy free technical
support and rapid, post-paid delivery any-
where in the Continental USA. JENSEN
TOOL_S, INC., 7815 S. 46th St., Phoenix, AZ

sou0N08|3-01pRY ‘2661 Aenuer

85044. Phone: 602-968-6231; FAX |

1-800-366-9662.
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MULTIFUNCTION COUNTER.
Especially well-suited for
the communications indus-
try, B&K Precision’s 1856
multifunction counter can
be used to make highly
accurate and repeatable
measurements of radio
transmitter frequency right
up to the microwave range.
It exceeds the require-
ments for adjusting trans-
mitter frequency to FCC
standards, as required for
radio stations or land
mobile, radio telephone re-
ceivers. Because the 1856
extends to 1.3 GHz, it even
covers cellular channels.
The counter has a 5-Hz
to 1.3-GHz bandwidth and
a TCXO (temperature-
compensated crystal os-
cillator) timebase with 0.5-
ppm stability at 23+5°C
and 1-ppm stability from O
to 50°C. The model 1856's
functions include frequen-
cy, period, period average,
and totalize. The period-
measurement function,
used for very low-frequen-
cy measurements, makes

ACCELERATION SENSOR.
According to Analog De-
vices, their ADXL-50 is the
industry’s first surface-mi-
cromachined acceleration
sensor (accelerometer)
and the only one to offer
complete signal-con-
ditioning and self-test cir-
cuitry on-chip. Designed
primarily for automotive ap-
plications such as collision
detection, active suspen-
sion, and anti-skid braking
systems, the device mea-
sures acceleration in a sin-
gle plane of sensitivity over
the =50-g range to an ac-
curacy of 5%. Self-test cir
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it easy to measure tone-en-
coding functions used in
may types of communica-
tions systems. In the total-
ize mode, useful in count-
ing the number of opera-
tions performed by produc-
tion machines or in quality-
control tests, pulses from 5
Hz to 10 MHz are counted
up to 99,999,999. Reset
and hold can be performed
using a switch, or using a
remote start/stop input.
The compact model
1856 measures
25%X9.4x7.5 inches and
weighs 3.3 pounds. It's
large. high-intensity, 8-digit

cuitry is activated by a
digital command and guar
antees operation of both
the sensor and associated
signal conditioning to
stated specifications. That
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LED readout provides
kHz/ns, MHz/ms, gate,
and overflow indicators. A
detachable power cord, a
schematic, parts list, spare
fuses, and an instruction
manual are included. Op-
tional accessories include
an antenna for conve-
niently checking transmit-
ter frequency and a 10:1/
direct probe.

The model 1856 multi-
function counter has a sug-
gested list price of 5495 —
B&K Precision, 6470
West Cortland Street, Chi-
cago, IL 60635; Phone:
312-889-1448.

is a vital feature in applica-
tions such as airbag sys-
tems. The ADXL-50 mea-
sures only 500um X
625um, much smaller than
other types of micro-
machined sensors. Unlike
other accelerometers that
monitor the resistance
change of stressed
piezoresistors to detect
acceleration, the ADXL-50
measures the changes in
capacitance, and is there-
fore insensitive to tempera-
ture changes.

The sensor operatesina
force/balance mode. Volt-
age is applied to the sen-

sor, which produces a force
exactly opposite to that
caused under acceleration.
The sensor therefore re-
mains at rest at all times,
and the nonlinear mechan-
ical properties of the silicon
structure can be effectively
ignored. Signal-con-
ditioning circuitry provides
excitation signals for the
sensor, then amplifies and
linearizes the analog out-
put signal to 0.25 to 4.74
volts.

The ADXL-50 acceler
ometer costs $23.00
(100's) and $5.00 in auto-
motive OEM quantities.—
Analog Devices, Liter
ature Center, 70 Shawmut
Road, Canton, MA 02021.

DMM ACCESSORIES. A new
line of modular test ac-
cessories from Fieldpiece
is designed to solve such
on-site servicing problems
as not having the right test
lead for the job, alligator
clips that pop off of test
points, and too-short probe
tips. The solution is simple
but innovative: All the ac-
cessory connectors, in-
cluding the connection
between the probe tip and
the probe handle, are stan-
dard banana plugs or jacks.
A female banana jack, built
into the “handle” of the de-
luxe test lead, fits a sleeved
male banana plug. The line
includes a variety of probe
tips, alligator clips with pig-
tails, and a current clamp
head, all of which plug onto
the end of the deluxe test
lead. One test lead end can
be plugged into another to
double the length of the
test lead; with the addition
of an alligator clip, it's pos-
sible to build an 8-foot
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ground lead that is unlikely
to come apart. The ac-
cessory kit, model ADK10
includes a pair (red and
black) of each of the follow-
ing: 42-inch test leads,
small and large alligator
clips, and short (Y2-inch)
and long (3-inch) probe
tips, packed in a plastic
box.

The box has room for the
model ACH current clamp
head, which can be used
with Fieldpiece "~"Stick’ -
style DMM's as well as any
multimeter with 1mVDC
resolution (most meters).

The small-head clamp fits
into tight spaces and mea-
sures current up to 300
amps. Also available is the
ALC1 leather case, which
holds a DMM and ac-
cessories. It has a belt loop
on the back and leather
loops on the front hold two
extra probe tips or the ACH
current clamp head. The
leather case can accom-
modate a “Stick,” Fluke 70
Series (without the boot),
or Beckman 220/150 Se-
ries (without the tilt stand)
multimeter. It is available
with the accessories and
current clamp head as
model ALCKS8.

The ADK10 accessory
kit, ACH current clamp
head, ALC1 leather case,
and ALCS8 leather case with
accessories and current
clamp head cost $26.95,
$24.95, $24 .95, and
$59.95, respectively. —
Fieldpiece Instru-

ments, Inc., 8322B Ar
tesia Blvd., Buena Park,
CA 90621; Phone:
714-992-1239. Fax:
714-992-1239.

UV-LIGHT-BLOCKING
EPROM LABEL. When used
on EPROM packages, a
UV-opaque write-on label

Eﬁ?()M's are
gafe from WV
with EP labels
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from DATAK (Cat# EP-1
gives added assurance
that the burned program
will not be accidentally
erased by stray light from
fluorescent lamps or other
ultra-violet sources. The la-
bel consists of a white poly-
urethane layer for writing, a
black opaque-vinyl layer,
and a layer of pressure-
sensitive adhesive. The
flexible film construction
conforms to EPROM pack-
ages having raised win-
dows. The label can be
removed without leaving an
adhesive residue on the
EPROM package. Sized to
fit on top of a 24-pin wide
DIP, the 1.1 x0.46-inch la-
bel will accommodate
three lines of standard
type. It can be written on
with a typewriter, ball-point
pen, soft pencil, or any
platten feed computer
printer.

Cat# EP-1, containing

2 = Train at HOME to be an

As the demand for computers and microprocessors
in business, manufacturing and communications
continues to grow, so does the need tor qualitied
technicians. It's not unusual tor experienced
technicians to earn from $30,000 to more than
$40,000 a year.* Now through Peoples College
of Independent Studies you can train for this
exciting tield without interrupting your job or
home life.

: Choose From Five Programs of Study

* Electronics & Microprocessor Technology

« industrial Electronics & Microprocessor
Technology

* Communications Electronics with Micro-
processor Technology

* Computer Servicing & Electronics Technology

* Specialized Associate Degree In Electronics
Technology

Professional Equipment Is Included
Depending on the program you select, you'll
pertect your skills using this advanced equipment,
included in the price of tuition:

* IBM-Compatible Personal Computer
* Digital Multimeter

¢ Digital Logic Probe

* Elenco Oscilloscope

* Portable Cellular Telephone
* Source: US. Bureau of Labor Statisiics

‘4 xtras
That Enhance Your Training

Peoples College inttoduces some training firsts to

make your learning experience more complete:

* Accelerated | earning System — a scientitically
proven study system that helps you learn faster
and easier than ever before.

® Video Tutor Training Tapes — give you a
permanent, vistal record of intormative lectures
and close-up demonstrations.

* Expertence Labs — protessionally designed
experiments that give you hands-on ““bench”
experience.

e Industry Certification Traming Guide — provided
with four of our programs. Prepares you for
examinations you may take for your professional
license or certitication.

Electronics lechniciant

Fl

Easy Payment Plans — No Finance Charges

To help you get started on your education, Peoples
College has reduced tuition rates and otfers low
monthly payment plans with no finance tees. So
don’t delay, call or write for more imformation
todav!

For COLOR CATALOG Mail Coupon or
Calt TOLL FREE 1-800-765-7247

Programs ottered onh in United States, Canada, Puerto Rico
and Virgin Islands. No Obligation No sales person will cal

Our pragrams are accredited by the Accrediting
‘ommission of the National Home Study Council

YES! | would like to know more about your
training programs. Send a catalog to:

Name
Address
City .
State
Phone #
PEOPLES COLLEGE

OF INDEPENDENT STUDIES
233 Academy Drive * P.O. Box 421768
Kissimmee, FL 347342-1768
Member, D.L. Peoples Group ~ R(O192
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147 UV-opaque EPROM la-
bels on three sheets, costs
$4.00.—DATAK Cor-
poration, 55 Freeport
Bivd., #23, Sparks, NV
89431, Phone:
702-359-7474: Fax:
702-359-7494.

SERIAL LINE MONITOR/
PROTOCOL ANALYZER
SOFTWARE. DataScope
Version 2.0 transforms a
PC into a passive or active
RS-232 data and signal-
line monitor that can elimi-
nate guesswork while deal-
ing with serial transmis-
sions. The upgraded ver-
sion of Paladin Software's
program is still capable of
collecting 8 megabytes of
data and signal information
with microsecond time-
stamp resolution, but has
been enhanced with tiled
concurrent window dis-
plays and a pull-down menu
interface. Up to four unique
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and simultaneous displays
can be active at the same
time, providing passive, in-
teractive, and historic
monitoring in any user-se-
lected combination. Dis-
play tiles can be combined
to create larger windows,
and on of four presentation
filters (mixed, alternating,
COM1, or COM2) can be
applied to every window.
DataScope can operate at
all possible rates up to
115,200 baud, while match-
ing userspecified trigger
strings against incoming
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* Environmentally Engineered

Formulations

¢ Chemicals For All Your
Repair/Production Needs

* Quality Products Since 1965

Call Today For More Information

Manufacturers Reps Wanted

WE DARE YOU TO COMPARE!

Yesterday's Values, Tomorrow's Technology

| 1545 5TH INDUSTRIAL COURT
BAY SHORE, NEW YORK 11706
(800) 645-5853
IN NY (516) 665-6868

N
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¥ data. It offers full archive-

parameter control com-
bined with pre-, center-,
and post-trigger position-
ing. Character translation
sets can be replaced or al-
tered by the user to modify
the translation strings and/
or attributes for each
source separately. Version
2.0 runs on all IBM-PC-
compatible machines with
MS-DOS 2.1 or above,
256K of available RAM,
and at least one serial port.
DataScope Version 2.0,
with connector shells, ca-
bles, and a comprehensive
manual, costs $249 —
Paladin Software,
Inc., 3945 Kenosha Ave-
nue, San Diego, CA92117;
Phone: 619-490-0368.

CEBUS-NETWORK DE-
VELOPMENT PRODUCTS.
An integrated circuit, a
modem subsystem, and an
evaluation system from

CABLE - TV

TUNABLE

NOTCH FILTERS

» FOR ELIMINATION OF SEVERE INTERFERENCE
* FOR "CENSORING” OF ADULT BROADCASTS

Intellon Corporation will
enable manufacturers and
application developers to
implement carrier sense/
multiple access (CSMA)
networks over standard
AC electrical wiring. The
products are based on In-
tellon’s patented “Spread
Spectrum Carrier” tech-
nology, which is being con-
sidered by the Electronic
Industries Association as
the power-line signalling
standard for its Consumer
Electronics Bus (CEBus).
The CEBus power line
standard offers more than
100 times the speed of the
power line signalling meth-
od most widely used today,
and will enable communi-
cation and control among
electrical devices, sen-
sors, and control systems
in homes and commercial
buildings.

The Spread Spectrum
Power Line Modem

*45dB
AT CENTER FREQUENCY

*5dB
AT 2 MHZ FROM CENTER

*2dB
INSERTION LOSS

MODEL TUNES TO CHANNEL PRICE| SHIPPING
23H 2 0r 3 (or 6 meter ham) $30 NO
46FM 4,5, or 6 {or any FM station) 330 | SHIPPING
713 7,8910 11,12 or 13 $30 OR
1417 14(A), 15(B), 16(C}), or 17 (D) $30 CoD
1822 18.E), 19(F), 20(G), 21(H), or 22() | 330 | CHARGES

3 for $75 - 10 for $200 - Mix or Match
30 DAY MONEY BACK GUARANTEE (3 FILTER LIMIT)

FAST DELIVERY
CALL TOLL FREE FOR C.0.D. OR SEND CHECK TO ORDER

STAR CIRCUITS

P.O. BOX 94917
LAS VEGAS, NV 89193

1-800-535-7827
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(SSPM), built around the
SSPM IC, is said by Intel-
lon to be the first inte-
grated circuit to implement
the EIA's proposed CEBus
power line physical layer
standard. The 28-pin chip
operates at the CEBus
standard rate of 10,000 “1"
bits per second. It gener
ates and receives all the re-
quired signalling informa-
tion, handles the CEBus
physical layer protocol, and
assists the higher-layer
protocols. The modem
board, which can be at-
tached to a power supply
and a host microprocessor
that supports CEBus pro-
tocols, helps speed ap-
plication development by
freeing engineers from de-
veloping and testing the
power line network hard-
ware.

The evaluation system
allows developers to evalu-
ate CEBus and Spread

RS
Q?Zﬁ} HR‘SrMHS }
& SHI—E! |

CABLE TV
£DESCRAMBLERS
WE’LL BEAT
% ANY PRICE

JERROLD-TOCOM-ZENITH
HAMLIN-OAK-PIONEER

SCIENTIFIC ATLANTA
= 24 HOUR SHIPMENTS!

* MONEY BACK GUARANTEE!

* QUANTITY DISCOUNTS!

MASTER CARD / AMEX / VISA / C.0.D.

= 3 =

Have make and model number of
equipment used in you area ready.

CALL TOLL-FREE
1-800-284-8432

CABLE WAREHOUSE

10117 West Oakland Park Bivd.,
Suite 515, Sunrise, FL 33351

Save on cable rental fees!
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Spectrum Carrier tech-
nology and to implement a
demonstration CEBus
CSMA network that com-
municates over AC power
wiring, which can be used
to model and analyz2 net-
work characteristice by
creating and running vari-
ous traffic-loading sce-
narios. The system in-
cludes software that runs
on any IBM or compatible
PC and three complete
CEBus network nodes. It

==

features an electronic mail
system to demonstrate the
network and its ca-
pabilities.

The evaluation system
costs $3,495; the SSPM
chip and the modem board
(pictured) cost less than $5
plus a one-time, $2500 -
cense fee in OEM quan-
tities and $105 in quantities
of ten, respectively.—In-
tellon Corporation,
5150 West Highway 40,
Ocala, FL 32675; Phone:
914-237-7416; Fax:
914-237-7616.

BEZEL SELECTION. D=-
signed for use in the elec-
tronics industry as a frame
for LCD displays, /li's Bezel
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Beautiful comes in four
popular sizes that fit most
LCD small-character dis-
plays. Available in colors
(red, yellow, and blue) as
well as black and white,
Bezel Beautiful is molded in
UL:listed, machinable, en-
gineering-grade plastic.
Molded with a slightly con-
cave, outward curve from
mounting edge to mount-
ing edge, the bezel auto-
matically adjusts itself to
align without any gaps or
spaces against any panel.
Once mounted, it will re-
main flat on the face of the
product to which it has
been bonded for the life of
the unit. It can be attached
using the heat-seal meth-
od, sheet-metal screws, or
a glue gun. The bezels
come in four sizes, with
measurements in inches
for the viewing area of
1x2.5, 0.7x1.8,
0.7x2.5,and 0.7 X 3.5.

An amazing fact: you can
do more than four out of five
VCR repairs with ordinary
tools and basic fix-it proce-
dures. Our home study pro-
gram shows you how.

Learn all of the systems,
mechanisms, and parts of
almast all brands of VCRs.
With no expensive instru-
ments. No complicated elec-
tronics. No fancy workshop.
The step-by-step texts and — :
close personal attention from your instructor make learning easy.
Texts, course materials, and tool kit are sent to your
home. Graduate ready to make up to $50.00 or more
per hour in your own spare-time or full-time business.

Send today for your free career
hooklet. Or call 800-223-4542
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2245 Perimeter Park, DeptV A342 Atlanta, Georgia 30341
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NO COMPLICATED ELECTRONICS, NO EXPENSIVE INSTRUMENTS:

Home study course shows you how
to make good mnnev m VCR repair.
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Bezel Beautiful is priced
at less than a dollar each in
OEM quantities.—Inter-
national Instrumenta-
tion Incorporated (1D,
Box 3751, Thousand QOaks,
CA 91359; Phone
805-495-7673.

TRI-FIELD METER. The Tri
Field Meter from Alphalab
independently reads AC
electric fields, AC magnet-
ic fields, and radio/micro-
waves with multi-direc-
tional sensors that read
field strengths in all direc-
tions simultaneously. It
reads all three types of
fields numerically and with
a safe/borderline/high
scale, weighted propor-
tionally to the fields” effect
on the body. Thresholds
are based on epi-
demiological and laborato-
ry studies. Although no
absolute hazard thresholds
have been established, re-
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duction of relative ex-
posure is advised. The
meter comes with bat-
teries, instructions, and a
one-year limited warranty.
The Tri-Field Meter costs
$100 postpaid.—Alpha-
Lab, 1272 East Alameda
Ave., Salt Lake City, UT
84102; Phone:
503-621-9701.

32-SWITCH CONTROL
CARD. An eight-bit comput-
er board from AccuSys,
dubbed the 32 Switch
Reed Relay Card gives any
PC the ability to select and
control 32 analog or digital
signals with ease. Any sig-
nal up to 100 volts and 10
watts can be controlled by
the computer. Because
there is no address limit to
the number of boards that
can co-reside in a single
PC, one computer can
control the connection of
hundreds of signals by plu-
gging in as many switch
cards as there are available
slots. The 32 Switch
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Card's ability to route multi-
ple analog signals through
a single interface elimi-
nates the need for redun-
dant modems. When com-
bined with higher capacity
external relays, the card is
capable of more active
functions. For instance,
when combined with an ap-
plication that senses ener
gies, it can switch off water
heaters and household ap-
pliances when they aren't
needed and automatically
close ventilation systems
or call the police or fire de-
partment when sensing a
fire or break-in.

The 32 Switch Reed Re-
lay Card, including soft-
ware interface examples
with source code in As-
sembler, BASIC, C, For
tran, Cobol, and dBASE,
costs $395.—AccuSys,
Inc., 3695 Kings Row,
Reno, NV 89503; Phone
702-746-1111. R-E
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Model SP100
100 MHz Switchable 1x-10x ....

%45

Any Other Probe Ever Made

+ Universal

For Tektronix, Hewlett Packard,
Philips, Leader. B&K. Kikusui.

Hitachi, Beckman and other

« Economical

OEM probes

= 10 day return policy
Guaranteed performance and quality

Free probe gurde shows economical
replacements for Tektronix, H-F
Phalips and all athers

More SP100 Probes Have Been Sold Worldwide Than

Substantial savings compared to

TEST
PROBES, INC.

TFI

9178 Brown Deer Road. San Diego. CA 92121
Toll Free 1-800-368-5719
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Try the

Elgi';;rnnics®

bulletin board
system

(RE-BBS)
916-293-2283

The more you use it the more
useful it becomes.

We support 1200 and 2400 baud
operation.

Parameters: 8N1 (8 data bits, no
parity, 1 stop bit) or 7€1 (7 data
bits, even parity, 1 stop bit).

Add yourself to our user files to
increase your access.

Communicate with other R-E
readers.

Leave your comments on R-E with
the SYSOP.

RE-BBS
916-293-2283




GET THE LATEST ADVANCES IN ELECTRONICS

WITH A SUBSCRIPTION TO

Radio
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ENJOY THE WORLD OF ELECTRONICS EACH MONTH! -

4 ] Now you can subscribe 1o the best elec-
: S YEOMPUTERS - SERVICE tronics mOgOZ|ne The Oﬂ|y one that brings
BUILD A SOLID-STATE LASER! you articles on—electronics projects, tech-

Our handheld laser runs on batteries!

R T YRS 68 SATRLLIVE TUP nology. circuit design, communications, new
A look at how the latest direct-broadcast

proposals are aimed at cable TV products and much more.
CREEN YOUR TELEPHONE . \
CALLS ELECTRONICALLY! Radio-Electronics looks to the future and

By building our call screener

SURD A PORTAILE SIRD AIINA shows you what new video, audio and com-
 the 2-meter band puter products are on the horizon. What's
more you'll find helpful, monthly depart-
ments such as Video News, Equipment
Reports, Hardware Hacker, Audio Update,
Drawing Board, Communications Corner. All

designed fo give you instruction, tips, and fun.
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* Video News

* And lots morel
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articles like: [; 1

'_1 ISDN: The Telephone Network of Tomorrow
1 The Facts on FAX \
_1 A Digital Phone Lock

_I How To Design Switching Circuits

1 EIA-232 A real standard for serial interfacing?
1 Build a synergy card for your PC

'] '386 Power at a '286 price

I_1 Build a biofeedback monitor

1 More on Multiplexing
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FOR FASTER SERVICE CALL TODAY

1-800-999-7139

DON'T DELAY SUBSCRIBE TODAY!

Just fill out the order card in this magazine and mail it in today.
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Use The Free Information Card for fast response.

HOW TO SERVICE YOUR
OWN TUBE AMP; by Tom
Mitchell. Media Concepts,
P.0. Box 1408, Norwalk, CT
90651-1408; 213-594-4717;
$69.95.

This “how-to” course is
a complete multi-media
package that consists of a
247-page guidebook and a
68-minute videotape,
stored in a plastic binder.
Designed to save musi-
cians money, the program
instructs guitarists on the
care, service, and modi-
fication of their tube-based
guitar amplifiers. The au-
thor claims that, by follow-
ing the instructions in the
course, users can diag-
nose and repair more than
95% of all tube amplifier
breakdowns and problems.

CIRCLE 28 ON FREE
INFORMATION CARD

In a nontechnical, informal,
and entertaining style, the
program introduces gui-
tarists to electronics, ex-
plaining how to recognize

useful reference informa-
tion. Several do-it-yourself
amplifier modifications are
also described.

HMC FULL LINE CATALOG;
from Hub Material Compa-
ny, 33 Springfield Avenue,
Canton, MA 02021; Phone:
617-821-1870; Fax:
617-821-4133; free.
Containing a broad se-
lection of products for elec-
tronics professionals and
hobbyists, this 142-page
catalog features a full in-
dex, a table of contents,
and color-coded pages to
help readers find specific
items. The fully-illustrated
guide to electronic tools,
test equipment, and sup-
plies for the manufacture,
assembly, and repair of
electronics contains a vari-
ety of brand-name, com-
petitively priced products.
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components, exploring
basic amplifier circuits, de-
scribing tools and test
equipment, and providing
in-depth coverage of tubes,
transformers, speakers,
and enclosures. It dis-
cusses how to read sche-
matic diagrams, how to
troubleshoot with voltage
charts, biasing, and the cor-
rect ways to use an ampli-
fier. Included are voltage
charts for most common
amplifiers, ten trou-
bleshooting flowcharts, a
maintenance checklist, and

CIRCLE 25 ON FREE
INFORMATION CARD

Included are test instru-
ments (DMM'’s, oscillo-
scopes, and datacommuni-
cations and telecom-
munications test sets), tool
kits and precision hand
tools, soldering and deso-
Idering systems and sup-
plies (fluxes, solder, tips,
wick, and sponges), lamps
and magnifiers, and anti-
static devices (bags, wrist
straps, mats, runners,
meters, and ionizers. Prod-

uct descriptions are ac-
companied by pho-
tographs and prices, as
well as “Tech Tips" and
comparison tables to make
selection easier.

HOLIDAY 1991 HOME AUTO-
MATION BY HEATH; from
Heath Company, Dept.
350-058, Benton Harbor, MI
49022; Phone: 1-800-44-
HEATH; free.

Consumer products de-
signed for safety, security,
convenience, entertain-
ment, and energy manage-
ment are featured in this
40-page, full-color catalog.

1 J()’.\\E
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CIRCLE 26 ON FREE
INFORMATION CARD

Aimed at do-it-yourselfers
and electronics hobbyists,
the catalog introduces sev-
eral new products, includ-
ing an electronic drape
controller that allows drap-
es to be controlled by a
handheld remote or be pro-
grammed to open or close
at set times throughout the
day, three air cleaners that
electronically deep-clean
the air, a gas detector that
sounds a loud alarm in the
event of a poisonous or ex-
plosive gas leak, and a
wireless add-on light
switch for installation in
staircases or long hallways
that need a light switch at
each end. Also featured in
the catalog are whole-
house automation and se-

curity systems, motion-
sensing indoor and out-
door lighting controls, se-
curity cameras, wireless
video broadcasters, and
energy-saving ther-
mostats. The catalog pro-
vides technical information
on the products, and ex-
plains how the products
work. Such topics as pas-
sive-infrared technology,
X-10 technology, and how
time is measured are also
discussed.

AUDIO FLYER; from Parts
Express, 340 East First St.,
Dayton, OH 45402-1257;
Phone: 513-222-0173; Fax:
513-222-4644; free.
Audiophiles and elec-
tronics enthusiasts alike
will appreciate the selec-
tion of goods offered in this
44-page, full-color catalog.

i }‘35

CIRCLE 27 ON FREE
INFORMATION CARD

The catalog is filled with au-
dio sound components and
accessories; cables and
wires; audio accessories;
cables, speaker en-
closures, woofers, mid-
ranges, tweeters, and full
speaker systems; P.A.
equipment; and cross-
overs. Highlights of this is-
sue include decorative wall
plates and accessories for
in-wall installed audio sys-
tems; 12-gauge neon wire;
in-wall speakers: several
woofers; and an iso-tip
butane soldering iron. R-E
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o I ﬁ-th't!b.t time in CIE’s 56 year history
- you do not have to be enrolled at CIE to raceive
- our Electronics and Electricity Lesson Modules.
Available for a limited time to non-students
for the shockingly low introductory price cf
only $99.50.

With CIE's patented AUTO-
PROGRAMMED method of learning
you’ll quickly learn and then master
the basics of electronics and electricity
and then move on to ... soldering
techniques, applications of Kirchhoff's
law, voltage and power, printed circuit
boards ... and much, much, more.

Your commitment to CIE ends with
your payment, but CIE’s commitment
to your success just begins when you
receive your lessons, exams, binder
and equipment. This special price
includes the benefits CIE normally
extends to its students and graduates.
[ o

* Free Issue of “The Electron”

» Build your personal burglar alarm

» Theory and hands-on training
lessons and exams covering
“current and voltage” through
“printed circuit boards”

e CIE Bookstore privileges

e Patent tearning method

e Electronic Bulletin Board privileges

Yes, send me CIE's Introductory
Electronic and Electricity Lessons

and Equipment. A7301

Name:
Street Apt. #
City:
State: Zip
Phone (
BOOKSTORE

1776 East 17th Street
Cleveland, Ohio 44114

I CIE}

All This For Only!

SR 5
-—oe

2

You'll receive CIE Boo<store privileges, a pat-

ented learning mathod. access to CIE’s student,

faculty and alumni electronic bulletin board and

a free issue of CIE’s school newspaper “The

Electron”. 24-Hour grading and unlimited
access to CIE’s “aculty is available cn

an optionel basis.

Anc best of all, when you
decide o continue your electro-
nics education in any of CIE’s
programs, you'll receive a
$100.00 CIE tuition credit
certificete.

All -his knowledge and sup-
port wil put you on the road to
unders'anding digital electronics,
microprocessing principles,
computer systems, telecommuni-
cations, and much, much, more

50

* A $100.00 CIE TUITION
CREDIT CERTIFICATE

Total Merchandise _ - 99.50
Ohio Residents add 7% Sales Tax

California Residents add 6 1/2% Sales Tax: _

Total this order:

Shipping and Handling Charges $5.00

Method of Payment: Amount Enclosed
03 Personal Check or Morney Order
3 Master Card 3 Visa

Card Expiration Date:

Signature:

@2 CHARGE BY PHONE! | s

1-800-321-2155 ext. 7301; In Ohio 1-800-523-9109

9 AM to 4:30 PM Eastern Time;
ext. 7301 I
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NEW! Now You're Talking!
This book will help you earn
your first Amateur Radio li-
cense and get on the air. It in-
cludes all the questions on the
new codeless Technician class
exam and the Novice written
exam. The book also provides
helpful tips on equipment and
antennas. lllustrated. Over
300 pages. #62-2414 .. 16.95

Special-Order Hotline. Your
local Radio Shack stocks over
1000 popular electronic com-
ponents. Plus, we can special-
order over 10,000 items from
our main warehouse—ICs,
semiconductors, tubes, crys-
tals, even SAMS® manuals. No
postage charges or minimum
reqyirements for this service.
Come in for details!

NEW! PC/XT Experimenter’s
Circuit Card. This premium-
quality prototyping board fits a
computer’'s XT expansion bus
connector. Features durable
epoxy glass construction and
plated-through holes on stan-
dard 0.100” centers. Accepts
D-sub connector shown at
right. 37/s x 1016 x 'hse"

#276-1598 . ......... 29.95

(1) NEW! Right-Angle D-
Sub 25 Female Connector.
Ideal for use with PC/XT circuit
card at left. #276-1504, 2.49
(2) Box/Board Combination.
Molded box and 2 x 3%s" cir-
cuit board. #270-291 ... 4.99
(3) 2” Slim Alligator Clips.

#270-346 ... Pkg. of 8/2.19
(4) Cordless Phone Handset
Antenna. #270-1411 ... 2.99

Mercury Bulb Switch. Just
the thing for motion detectors,
alarms, experiments and
school science projects. Rated
2 amps at 12VDC. Compact T-
1'/2 size envelope.

#275-040 ............ 1.29

m @

(1) Two-Tone Piezo Buzzer.
Extra-loud. Operates from 8 to
16VDC. #273-070 . . . . . 10.95
(2) Electromechanical
Buzzer. Loud 12VDC buzzer in
a sturdy metal case is great for
alarms. #273-051 ... ... 2.49

(1) Stackable Banana Plugs.
Jack permits ‘‘chain” hook-
ups. #274-734, Set of 2/1.59
(2) Nylon Binding Posts.

#274-662 . ... Set of 2/1.59
(3) Micro-Clip Jumpers. 20"
long. #278-017 ... Pair/3.49

Super-Bright Strobe Tube.
Perfect for photo replacement,
hobby projects and experi-
ments. Trigger: 4 kV. Anode:
200V min. Bulb is about 115"
long and has 134" leads.

#272-1145 ... ... ... 3.29

(1) High-Speed 12vDC Mo-
tor. Up to 15,200 RPM! About
2" long. #273-255 . . . .. 2.99

(2) Low-Voltage Motor. For
science projects and solar
power demos. Requires 1% to
3VDC. #273-223 ... .. .. 99¢

(1) Lead-Free Solder. 96%
tin, 4% silver. 0.032" size. 0.25

0z. #64-025 ... .. ... .. 1.99
(2) Rosin Soldering Paste
Flux. 1 oz. #64-021 ... 1.79

Over 100 soldering items and
tools for electronics are in
stock now at Radio Shack!

Since 1921 Radio Shack has been the place to obtain up-to-date electronic
parts as well as quality tools, test equipment and accessories at low prices.
Our nearly 7000 locations are ready to serve you—NOBODY COMPARES

Prices apply at participating Radio Shack stores and dealers. Radio Shack is a division of Tandy Corporation

(1) Hi-Precision Thermistor.
Resistance changes in propor-
tion to temperature.

#27T1-110 ... ... ... 1.99

(2) 500-Piece Resistor Set.

a-watt, 5% tolerance. In-
cludes 54 popular values.
#271-312 ... ... .. Set 7.95

Car Electrical System Tester.
Spot problems before you're
stranded! Plug this analyzer
into your vehicle's lighter
socket. Color-coded LEDs pin-
point problems in your battery,
alternator and regulator.

#22-1635 ...... ... ... 5.95

Radioe fhack

AmMErICA’s TECHNOLOGY STORE *

CIRCLE 78 ON FREE INFORMATION CARD
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ON WEDNESDAY. MARCIH 13. 1991,
American Cablevision of Queens
fired their first infamous elec-
tronic “bullet.” According to
American Cablevision, they fired
a direct hit. Within minutes their
switchboard was overloaded with
calls from subscribers whose
television sets had gone black.
American Cablevision was ela-
ted—the victims had unsuspec-
tedly taken the bait.

The next morning, American
Cablevision sent armies of tech-
nicians to service the homes of
the complaining customers.
They replaced the cable converter

/: |._"z r
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boxes, and took the dead boxes
back to the electronic coroners
laboratory, performing hundreds
ol autopsies. According to official
American Cablevision records of
the mass epidemic. the “Certili-
cates of Death” were identical—
illegal chip “zaps”.

On Wednesday April 24, 1991.
American Cablevision filed a civil
suit in New York City federal
court against three hundred and
seventeen alleged cable pirates.
That was the first rime such a
large number of cable crooks had
been arraigned together. Ameri-
can Cablevision offered the de-

ow American Cablevision’s “bullet” zapped signal pirates.

fendants a deal: Pay tive hundred
dollars within twenty days, or
face prosecution and fines from
one thousand, to one hundred
and ten thousand dollars.

“[ think this is something that
everybody's going to have to start
doing,” said American Cable
President Barry Rosenblum.
American Cablevision has ap-
proximately three hundred and
thirty thousand paid subscribers
in Queens and Brooklyn. and es-
timates it forfeits hundreds of
thousands of dollars each year to
video marauders, and plans to
fire more bullets. The electronic
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bullet is the brainchild of Jerrold
Communications of Hatboro,
Pennsylvania. It was first fired in
1990, by Greater Media Cable of
Philadelphia.

In three separate assaults,
Greater Media Cable blasted
away, netting three hundred and
sixty eight illegal converters,
which garnered a bounty close to
twenty thousand dollars.

We spoke to Jim Bathold,
spokesman for Jerrold Commu-
nications, to confirm American
Cablevision’s story that the elec-
tronic bullet is a signal fired from
a cable company’s headquarters
directly into a customer’s cable
converter. If the box is legitimate,
the customer never knows he
was just zapped. But if black-
market chips were installed in a
basic converter to circumvent
paying the monthly service
charge, the bullet uses the chips’
own programs to neutralize the
decoder and halt the cable service
immediately.

Mr. Bathold then elaborated
“Yes, that is basically how the
bullet works,” he confirmed.
“But it would not be in our best
interest to elaborate, or explain
the operational procedure in de-
tail. Otherwise it tells subscrib-
ers, ‘Here we come.’ We have not
put one word out there in writing
of how it works—no press pack-
ages or news releases. We es-
pecially wouldn’t go into detail
with electronic hobbyists,” he
choked out laughing.

Hoping to fare better in Jer-
rold's engineering division, we
were fortunate to reach an engi-
neer that was also a reader of Ra-
dio-Electronics. His boss’ boss,
technical engineering super-
visor, Stan Dori, said: One of the
approaches pirates have been
taking for years to defeat scram-
bling is to physically use a de-
coder box to unscramble the
scrambling method. That is, to
reverse engineer the legitimate
descrambler’s software.

The bullet came into being be-
cause one of Jerrold’s customers
(a cable company) told them of
rumors that pirates were defeat-
ing Jerrold’s scrambling tech-
nology. And the cable company
wanted to aggressively pursue
them. So Jerrold acquired a
number of the pirate devices

through various methodologies,
and reverse engineered them so
that a counter measure could be
developed. That counter measure
was the bullet, an offensive sig-
nal that Jerrold can send down
the data stream to neutralize
what the pirates reverse engi-
neered. That'’s the bullet—dou-
ble-reverse engineering.

Dori continued, “So by under-
standing what the pirates are
doing and not doing to defeat cur-
rent technology, we're able to
launch a counter-offensive sig-
nal, the bullet, to defeat them.”

In the hopes of discouraging
customers from buying illegiti-
mate descramblers, information
regarding the bullet is being leak-
ed from the cable industry, which
claims they are losing up to three
billion annually from piracy.

According to Jodi Hooper of
the National Cable Television As-
sociation, “People think cheating
on cable services is like a school
prank. They don’t really think
they are committing a crime and
stealing. They just don’t take it
seriously.” Hooper also indicated
that some cable companies are
offering complete amnesty to
people who come forward before
their systems are audited and the
bullet is released. She says if the
culprits wait until they are dis-
covered, they will chance the pos-
sibility of criminal prosecution
and heavy fines.

Richard Aurelio, president of
Time Warner’s New York City Ca-
ble Group, compares cable piracy
to shoplifting. “Now that we have
the technology, we're going to use
it to rope them in.” But it's a mi-
graine for the cable industry.
Most of the cable companies be-
gan scrambling their satellites in
1986, and are now concentrating
on detecting people with de-
coders and illegal hookups.

The National Cable Television
Association says about eight mil-
lion homes nationwide are linked
illegally to basic cable signals.
And an additional three million
homes illegally tap into pay ser-
vices such as Cinemax and HBO.

But from 1975 through last
year, the number of basic service
subscribers nationwide grew
from nine million to fifty-five mil-
lion. The U.S. Telephone Associa-
tion reports that the average

basic cable rate nationwide
jumped sixty-eight percent be-
tween 1986 and 1989.

S0 even though the cable com-
panies are reporting that losses
from theft have tripled during
the same period, cable industry
revenue has jumped about seven-
ty percent from over ten billion in
1986 to almost eighteen billion
last year.

Such large revenues have
caused some consumer groups to
become skeptical of the cable
companies’ claims of being finan-
cially wounded by theft. “There is
no justification for using spec-
ulative high-theft figures to justi-
fy outrageous rate increases,”
says Ken McEldowney, head of
San Francisco-based Consumer
Action.

Another method the cable com-
panies are using to detect pi-
rates, is the “closed circuit radar
gun,” or time-domain reflec-
tometer. The major drawback
with the reflectometer is that it
has to be physically attached to
the cable entering each home to
detect unauthorized connections
or decoders. Other than that,
sleuthing is still done primarily
by inspectors who spend their
days eyeballing exterior cables
for tampering.

So naturally if the cable indus-
try succeeds in scaring thou-
sands into confessing, it will
score a two-headed victory. First
by recovering millions in lost rev-
enue having people sign up—as
was the case for Utah's TCI
Cablevision in 1989 where they
ran a blitz advertising campaign
showing guilt-ridden signal pi-
rates imprisoned—and second
by having the option of keeping
the bullet in reserve as a secret
weapon and not necessarily hav-
ing to pay the hefty zapper fee to
Jerrold Communications.

Now Time Warner, the second
largest cable company with over
six million subscribers in thirty
six states, is threatening to start
firing bullets nationwide. Are
they bluffing?

If they are not bluffing, they
will undoubtedly catch more ca-
ble thieves who are foolish
enough to run to their cable com-
pany to complain that their pi-
rated cable box is not working
properly. R-E
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Build this sweep/function generator
and frequency counter and add to your
bench-top instrument collection.

MICHAEL A. LASHANSKY

IF YOURE AN ELECTRONIC PROFES-
sional or advanced hobbyist. you
know the value of a well-equipped
workbench. An important piece
of basic equipment is a function
generator and frequency counter.
Although few professionals are
missing one {rom their bench.
many hobbyists can't justify the
expense ol quality commercial
units. If you're one of those who
has put off buying such an in-
strument. we can show you how
to build one that produces up toa
2.5-MHz square. triangle. or
sine-wave oufput with a 1 to 20-
volt peak-to-peak amplitude and
a 20-dB attenuator. This instru-
ment also has a TTL or CMOS
0.5- to 15-volt peak output as well
as a sweep generator and fre-
quency counter that can read up
to 150 MHz. All of these features
are comkbined in a single bench-
top unit, for a price of $300.

Overview

Our function generator and
counter produces a square. tri-
angle. or sine-wave output with a
continuously variable amplitude
of one volt tc 20 volts peak-to-
peak. A 20-dB attenuator allows
smaller amplitude signals to be
generated. A variable 0.5 to 15-
volt peak TTL or CMOS pulse out-

put is also available. You can vary
the DC-level content, duty cycle,
or invert any of those signals.

The output frequency covers
seven decades, ranging from 0.1
Hz up to 2.5 MHz. (A higher fre-
quency limit can be attained by
making some potentiometer ad-
justments, but at the expense of
a degraded amplitude and wave-
form shape, which we will dis-
cuss in our next article.) Fine
adjusting is achieved through a
linear dial. A six-digit LED indi-
cates the output frequency of the
generator, or it can be used to
display the frequencies of exter-
nal signals.

Using the sweep generator, any
of the output waveforms can be
swept linearly or logarithmically
by selecting the sweep width and/
or speed with the front panel con-
trols. You can also sweep the se-
lected waveform under the con-
trol of an external voltage, which
is useful for frequency modula-
tion generation techniques.

The frequency-counter secticn
can either give a readout of the
frequency being generated or it
can measure external signals.
The counter’s range is from DC {o
150 MHz with an input sen-
sitivity of 20 millivolts. Input sig-
nals can be DC or AC coupled and
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the input impedance is switcha-
ble between 50 ohms and 1
megohm. A prescale/non-pre-
scale function is provided to
make maximum use of the six-
digit LED to display high-fre-
quency counts. The gate time of
the counter is controlled by the
frequency decade switches and
offers gate times of 10, 1, 0.1, and
0.01 seconds.

Theory of operation

All low- to mid-end function
generators—including this
one—use a similar technique for
generating a waveform. A basic
triangle wave is first generated,
then massaged into a sine wave
and a square wave. The block di-
agram of Fig. 1 shows the basic
workings of the main board. A
frequency-controlled multi-
vibrator drives two current
switches, which alternately
charge and discharge a capacitor
through a resistor. The resulting
triangle wave is fed either
through a sine-shaper circuit, a
square-wave amplifier, or

CURRENT
SWITCH

FREQUENCY
CONTROL

straight out to the output ampli-
fier section.

The output of the square-wave
amplifier controls the polarity of
the charging voltage of the capac-
itor. The capacitor will charge to
positive, then to negative and
back again to positive, thereby
creating a triangle wave with an
amplitude of 2 volts peak-to-
peak. The waveform frequency is
controlled by the RC time con-
stant and the amount of negative
voltage applied to the multi-
vibrator. We will explore that in
more detail later.

The output of the square-wave
amplifier is also used to drive a
TTL gate and CMOS level-shifter
gate combination, which allows
both TTL- and CMOS-level pulse
outputs.

The sweep-generator section is
made up of a voltage controlled
multivibrator with a long vime
constant. That produces a DC
voltage that varies according to
the voltage applied. The output
can be routed to a logarithmic
amplifier to create both linear

SINE SHAPER

ouTPUT

and log outputs. The signal is
then fed to a buffer/level control
amplifier which is then coupled
to the voltage-control input of the
function generator’s main multi-
vibrator.

The frequency-counter section
is made up of an input-amplifier
signal-conditioning circuit, a di-
vide-by-100 prescaler, an Intersil
72168 frequency-counter chip,
and a six-digit LED. Signals are
routed through the front panel
for measuring. Prescaling de-
creases the resolution of the dis-
play but allows 150 MHz to be
displayed with six digits. The
decimal point on the LED indi-
cates that the display is read in
kHz.

Triangle-wave generation
Figure 2 shows the schematic
of the current switch and the tri-
angle/square-wave generator.
The combination of IC1-1C4 and
Q1-Q4 makes up the main volt-
age-controlled multivibrator. A
negative voltage is applied to the
inverting input of IC1. which

AMP
\ Jf) MAIN
: OUTPUT
: ™ ¥
| TTL LEVEL PULSE -
L B _ CONVERTER out
CURRENT 5
SWITCH CMO—?% Y
14,04 ‘ PULSE ~
(F6.2) uLs
-V
BUFFER AND L.
SWEEP WIDTH ey EXTERNAL
CONTROL , INPUT INPUT
= PRESCALER e =
LINEAR SWEEP 10/100
GENERATOR e :
2“#550 PRESCALE & L
PRRTEE PRESCALE
LOG SWEEP
GENERATOR DISPLAY  f—A
{LOG CONVERTOR) COUNTER

FIG. 1—BLOCK DIAGRAM OF THE FUNCTION GENERATOR. Note how the square-wave
output is continuously fed back into the current-switch input. That is done to precisely
align the triangle and square wave output through the hysteresis loop to prevent

crossover distortion.
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FIG. 2—-CURRENT SWITCH, TRIANGLE/SQUARE-WAVE GENERATOR schematic. The

triangle waveform is generated by alternately switching current sources Q3 and Q4,

~
[y

thereby charging and discharging C103—C107. As the triangle wave crosses th2 upper

and lower levels of IC3’s input, a square wave is generated at the output of hysteresis

comparator IC6.
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drives the base of Q1. Compo-
nents IC1 and @1 form a current
sink and IC3 and Q3 form a cur-
rent-controlled switch. The
amount of current flowing
through Q1 determines the
switching threshold of IC3. As
the input of IC1 (pin 2) becomes
more negative, the output at pin
6 becomes more positive causing
Q1 to conduct more current.

The collector current through
Q1 generates a voltage at IC3, pin
3. That voltage causes IC3's out-
put to switch from one state to
another. The inverting input of
IC3 is connected to the positive
rail through the switch-selected
timing resistors R115 through
R119.

Transistor Q3 switches be-

PARTS LIST

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

R101—2700 ohms, 1%

R102, R104, R105, R109, R111—
100,000 ohms, 1% |

R106—33,200 ohms, 1%

R107, R108, R110—1000 ohms, 1%

R112, R114—3010 ohms, 1%

R113—49,900 ohms, 1%

R115, R120—4990 ohms, 1%

R116, R121—7150 ohms, 1%

R117, R122—348 ohms, 1%

R118, R123—75,000 ohms, 1%

R119, R124—750,000 ohms, 1%

R125, R126, R826, R827—10,000
ohms, potentiometer

R127, R128—5000 ohms, potentiom-
eter (part of S101 and $102,

respectively)

R129, R825-—20,000 ohms, potenti-
ometer

R201, R210, R220—10,000 ohms

R202, R222—470 ohms

R203—390 ohms

R204, R206, R219-1000 ohms

R205, R216, R217—2700 ohms, 1%

R207, R208—4020 ohms, 1%

R209—511 ohms

R211—30,000 ohms

R212—2000 ohms

R213, R214—13,000 ohms

R215—910 ohms, 1%

R218—7500 ohms.

R221—47 ohms

R223, R828—5000 ohms, potenti-
ometer

R224, R225, R228, R229—2000
ohms, potentiometer

R226—10,000 ohms, potentiometer
(part of S201)

R227—4700 ohms, potentiometer

tween on and off based on the
amount of current flowing
through the timing resistor se-
lected and Q1. Components IC2,
Q2, IC4, and Q4 perform the
same function but are 180 de-
grees out of phase.

A triangle waveform is gener-
ated by charging and discharg-
ing the selected capacitor
(C103-C107) by alternately
switching current sources Q3
and Q4. The time required to
charge and discharge the capaci-
tor determines the period of one
cycle and the frequency. Course
frequency adjustment is set by
the chosen resistor-capacitor
combination, and fine frequency
control is determined by the volt-
age at IC1, pin 2.

R301—49,900 ohms, 1%

R302, R303—11,300 ohms, 1%

R304, R306-—12,100 ohms, 1%

R305—309 ohms, 1%

R307—200 ohms, 1%

R308, R309—24,900 ohms, 1%

R310—127 ohms, 1%

R311—63.4 ohms, 1%

R312, R313, R320—1000 ohms

R314—5100 ohms

R315-680 ohms

R316—150 ohms

R317—6800 ohms

R318, R319—10,500 ohms, 1%

R321-—2000 ohms

R322—12 ohms

R323, R324—1000 ohms, potenti-
ometer

R325—5000 ohms, potentiometer
(part of S301)

R401, R402, R503, R504—10,000
ohms

R403, R404—22,000 ohms

R405—170 ohms, 1%

R406—12,000 ohms

R407—1200 ohms

R408—2000

R409—18,200 ohms 1%

R410—270 ohms, 1%

R411—100 ohms, 1%

R412, R414, R502—3000 ohms

R413—24,300 ohms, 1%

R415, R418—47 ohms, 1W

R416, R417—7.5 ohms

R419—50 ohms, W

R420—499 ohms, 1.W

R421—56.2 ohms, 1%

R422, R424—10,000 ohms, potenti-
ometer (R424 is part of S401)
R423—200 ohms, potentiometer

R501—100,000
R505—10 megohms
R701—10,000 ohms

The triangle waveform is buff-
ered by Q5 and transistors IC6-¢
and -d. IC6-a, -b, and -e acts as a
balanced differential amplifier to
form a hysteresis comparator
which acts as a two-state latch
controlling the direction of
charging. As the triangle wave-
form alternately crosses the up-
per and lower levels of the input
(IC3, pin 2 and IC4, pin 2), a
square wave is generated at the
output of the hysteresis com-
parator. That square wave is fed
back to Q3 and Q4 to control the
charging current path through
bridge D101-D108.

The square wave is fed back
into the triangle wave input for
alignment with the triangle
wave. The importance of the hys-

R702—100,000 ohms

R703—1 megohm

R704-50 ohms

R705, R718—150 ohms

R706, R712—220 ohms

R707—470 ohms

R708, R715—51 ohms

R709-R711, R713, R714, R716,
R717—510 ohms

R719—36 ohms

R720—1000 ohms

R801—7500 ohms, 1%

R802—33,000 ohms, 1%

R803—33 ohms, 1%

R804, R805, R807—5100 ohms, 1%

R806, R810, R816, R817, R819,
R820, R822—10,000 ohms, 1%

R808—510,000 ohms, 1%

R809—2200 ohms, 1%

R811—22,000 ohms, 1%

R812—2400 ohms, 1%

R813—100 ohms, 1%

R815—150,000 ohms, 1%

R818—15,500 ohms, 1%

R821—2000 ohms, 1%

R823—15,000 ohms, 1%

R824—18,000 ohms, 1%

R830, R831-—5000 ohms, potenti-
ometer (part of S801 and S802,

respectively)

Capacitors

C101, C102, C204, C205—0.1 pf

ceramic

C103, C203—100 pF, ceramic

C104—0.001 pF, Mylar

C105—0.01 uF, Mylar

C106—0.1 pF, Mylar

C107—1 uF, Mylar

C108, C504—15-60 pF, variable

capacitor

C201—68 pF, ceramic

C202—0.047 uF, ceramic

C301, C303—0.1 wF, ceramic



teresis loop (IC6 pin 4]} is to en-
sure that the triangle and square
wave are perfectly timed to avoid
any crossover distortion.

The collector of Q7 is clipped to
approximately 3 volts by
D218-D226 and fed to IC7, pins 1
and 9. IC7 is a dual four-input
AND gate, which logically AND's
the input square wave with a log-
ic high to produce a TTL-level
square wave output. The outputs
of the two gates are tied together
for increased current drive, and
fed to the pulse-output control
circuitry. The TTL square wave is
level shifted by @8 to 15-volt
CMOS levels, were it is Nanped
with 15 volts in IC8-a. The output
of the gate is fed in parallel to IC8-
b, -¢, and -d, where they are also

C302, C304, C502—39 pF, ceramic

C305, C401—4.7 pF, ceramic

C307—15 pF, ceramic

C308, C408—5-35 pF, variable

capacitor

C402—120 pF, ceramic

C403—2.2 pF, ceramic

C404, C406—6.8 uF, tantalum, 20
volts

C405, C407—0.047 pF, ceramic

C501—33 pF, ceramic

C503—10 pF, ceramic

C601, C602—1000 wF, electrolytic,
50 volts

C603, C604—100 wF, electrolytic, 50
voits

C605—1 uF, tantalum, 20 volts

C701, C704-C706—0.1 wF, ceramic

C702, C707—100 pF, ceramic

C70310u tantalum 16 volts C801—22
wF, tantalum, 16 volts

C802, C803—220 pF, ceramic

C804, C805—100 pF, ceramic

C806—500 pfF, ceramic

Semiconductors

D101-D108, D201-D204,
D206-D226, D301-D312,
D315-D318, D401, D402, D701,
D702, D801—1N4148 diode

D205—1N751, 5.1-voit Zener diode

D313, D314—-1N746, 3.3-volt Zener
diode

BR1—WO02M bridge diode

Q1,Q4, Q12, Q13, Q21—2SC1815 or
MPSAO05 NPN transistor

Q2, Q3, Q6, Q7, Q11, Q19, Q20—
2SA1015 or 2N4403 PNP transistor

Q5, Q17—2N4416, N-channel FET

Q8—2N3904, NPN transistor

Q9, Q10, Q14--2S8C1923 or
MPSH34, NPN transistor

Q15—2N2219, NPN transistor

Q16—2N2905, PNP transistor

Nanped with 15 volts.

The outputs of IC8-b, -¢, and -d
are connected in parallel for
greater drive capability and
routed through S201, a 10K po-
tentiometer with a SPDT switch.
which controls the pulse output
mode. With the potentiometer in
the orr position, a TTL-level out-
put is available. Turning the po-
tentiometer throws the switch,
which routes the CMOS output
to the BNC connector J1. The 10K
potentiometer controls the
amount of signal available to J1
and will vary the amplitude of the
signal from 0.5 volts to 15 volts.

Figure 3 shows the schematic
of the sine shaper and output
amplifier. Sine-wave generation
is accomplished by taking the tri-

Q18—PN5139, PNP transistor

IC1, IC2—LM741, op-amp

IC3, IC«—LM308, op-amp

IC5, IC6, IC20—CA3086, NPN five-
transistor IC (Harris)

IC7—7420, dual 4-input AND gate

1IC8—4011, quad NAND gate

IC9—CA3030, op-amp

IC10—4066, CMOS quad bitateral
switch

IC11—7216B, frequency counter and
LED driver (Intersif)

IC12—7815, +15-volt voltage

regulator

IC13—7805, + 5-volt voltzge

reguiator

1IC14—78915, —15-volt voltage

regulator

IC15—MC10116, ECL triple-line re-
ceiver with Schmitt trigger
(Motorola)

IC16—SP8629, prescaler (Plessy)

1IC17—LM324, quad op-amp

1C18—MC1458, dual op-amp

IC19—CA3140, op-amp (Harris)

SR801+—1000 ohms, thermistor

DISP1-DISP6—common-cathode
LED (FND357)

Other components

S$1-S7—4PDT-D switch

S8—DPDT switch

S9-S°1-—DPDT-D switch

$12-514—DPDT-| switch

S15—DPDT on/off switch

S101—DTDP switch used with R127
(5K potentiometer)

$102—DTDP switch used with R128
(5K potentiometer)

S$201—SPDT switch used with R226
(10K potentiometer)

S301—DPDT switch used with R325
(5K potentiometer)

S401—SPDT switch used with R424

angle wave from IC6-d and feed-
ing it through the nonlinear
network made up of D301-D312
and resistors R301-R310. The
circuit attenuates the input tri-
angle wave according to its level,
producing a sine-wave equiv-
alent. The output of the sine
shaper is fed through a high-
pass filter to the input of IC9, a
CA3030 op-amp. Zener diodes
D313 and D314 drop the 15-volt
supply voltage to +=11.3 volts to
accommodate the *12-volt re-
quirements of the IC. The gain of
IC9 is about 10, and can be ad-
justed by potentiometer R323.
The CA3030 is an inexpensive
wide-band op-amp but requires
some frequency compensation to
work over its entire bandwidth.

(19K potentiometer)

S801—DPDT switch used with R830
(5< potentiometer)

S802—DPDT switch used with R831
(5K potentiometer)

J1—~34—BNC panel mount connector

J5, J14—-8-position female/male, 0.1-
inzh centers

J6—5-position female/male, 0.1-inch
centers

J7, J12—2-position female/male, 0.1-
inch centers

J8, J13—6-position female/male. 0.1-
irch centers

J9-J11, J15, J16—4-position female/
male, 0.1-inch centers

XTaL1—10-MHz AT/CUT crystal

T1—115/40 volts AC, 0.5-amp

tramsformer

F1—0.5-amp fuse

Miscellaneous: Case (CTP-1 by
Global Specialties), three 1.75-inch
standoffs, two T0-5 heatsinks,
taree T0-220 heatsinks, three PC
toards, internal wiring, fuseholder,
&-conductor 18-gauge power-sup-
ply cord and strain relief.

Ncte: The following items are
available from Tristat Elec-
fronics, Inc., 66A Brockington
Cres., Nepean, Ontario, Canada,
X2G 5L1, (613) 228-7223:

» A set of three etched, drilled
and plated-through PC boards—
$76.

» All components without the
PC board and case—$250.

» Complete kit of all parts (un-
finished front panel)--$300.

e Cut and silk-screened front
panel—$10.

Add $17 for shipping and han-
dling. Send check or M.O.

$51U0N08|3-0IpRY ‘2661 Aenuer
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FIG. 3—SINE SHAPER AND OUTPUT AMPLIFIER schematic. The triangle wave from
IC6-d is fed to a nonlinear network made up of D301-D312 and R301-R310. The triangle
wave is attenuated according to its level, producing a sine-wave equivalent.

The main output amplifier
consists of Q9 and Q10 config-
ured as an unbalanced differen-
tial pair and transistors Q11-Q16
configured as a complementary
symmetry push-pull amplifier. A
differential amplifier amplifies
the difference between the sig-
nals present at the base of each
transistor. The input signal is fed
into the base of Q9 and the out-
put of the push-pull amplifier is
fed back through the attenuating
circuit of R409, C403, and C408
and coupled to the base of Q10.
The output of the differential
pair, @9 and Q10, is taken from
the collector of Q10 with the gain
of that signal controlled by R408
and R423, which shunts the in-
put signal to ground.

The DC content of the output
signal is determined by the DC
bias voltage at the base of Q10
(that value is set by potentiome-
ter R422 and should be adjusted
to give a O-volt DC level). Panel-
mounted switch/potentiometer

5401 allows the user to adjust the
DC base bias of Q10, which
causes the output signal to ride
on a DC voltage from — 10 volts to
+ 10 volts depending on the po-
tentiometer setting.

The output of Q10 is connected
to the emitters of Q11 and Q14
through DC blocking capacitor
C402. Transistors Ql1 and Q14
are used in the common-base
mode with the input signal fed
into the emitters and the outputs
taken from the collectors. Tran-
sistors Q12 and Q13 are used as
diodes to connect the collectors
of Q11 and Q14. The output of
Q11 is fed to the base of Q15,
which amplifies the positive half
of the signal. The output of Q14 is
fed into the base of Q16 which
amplifies the negative excursion
of the signal. Switch S301 con-
trols the amount of signal enter-
Ing the amplifier section through
the use of a potentiometer. When
the ganged DPDT switch is left in
its normal N position, the output

12
25¢1315 D401
1N4148
$R413 RaGS
243K 7509

Ra17 &
750 ¢

will swing 20 volts peak-to-peak
(open circuit). Pulling the switch
attenuates the signal by 20 dB.
Output impedance is approxi-
mately 600 ohms in the normal
switch position and 50 ochms in
the 20-dB position.

The frequency-counter and
sweep-generator circuits are
shown in Fig. 4. The sweep gen-
erator consists of 1C17-1C20.
The potentiometer section of
S801 applies a negative voltage to
the inverting input of integrator
IC17-a. The input signal is inver-
ted and charges C801 until it
reaches the switching threshold
of comparator [C17-b. When the
switching threshold is reached
the output will go high, forward
biasing Q21 which discharges
C801 to ground through R806.
The output at IC17-a pin 7 is a
positive-going ramp and is
routed through the linear/log se-
lection switch S801 to either the
output buffer amp or the log-
arithmic ramp generator.
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FIG. 4—SWEEP GENERATOR AND SIGNAL ROUTING. Potentiometer R830 applies a
negative voltage to IC17-a; C801 charges until it reaches the switching threshold of IC17-
b, which then forward biases Q1. The output at IC17, pin 7 is a positive-going ramp which
is routed through the linear/log selection switch S801 to the output buffer amp or log
ramp generator. IC16 is a prescaler chip used to downscale frequencies greater than 10

MHz.

An anti-log generator circuit is
made up of IC17-¢, IC18-a, -b,
1C20-a, and -b, which performs
an X2 function. IC17-c acts as an
input buffer and attenuator.
IC18-a and IC20-a drives the
emitter of IC20-b in proportion to
the input voltage at the base of
IC20-a. The collector current of
IC20-b varies exponentially with
the emitter-base voltage. The cur-
rent is then converted to a voltage
by amplifier IC18-b. Potentiome-
ter R825 sets the balance of IC18-
b's output between a linear and
exponential function while po-
tentiometer R826 controls the
output signal level. Thermistor
SR801 is necessary to compen-
sate for temperature drift be-
cause the output of the circuit is
directly proportional to the anti-
log of the input voltage, and the
coefficient of the log term is di-
rectly proportional to absolute
temperature. Without compensa-
tion, the scale factor would also
vary directly with temperature.
Constant gain is achieved by
making the voltage at the base of

1C20-a directly proportional to
temperature.

The linear and logarithmic
positive-going ramps are buff-
ered by IC19, a CA3140 op-amp.
and are converted to a negative-
going ramp. That signal is then
fed into IC1 pin 2 through R102.
Switch-potentiometer S802-
R831 controls the negative volt-
age that is coupled to IC1 pin 2
when it is in the normal In
position. IC1 is controlled by the
main frequency-adjust potenti-
ometer S101, which consists of
R127 unconnected to S101.

With S802 in the ouT position,
the output of IC19 will be present
at IC1. Potentiometer S802 sets
the level of the ramp and controls
the sweep width. It should be
noted that IC1 pin 2 is a sum-
ming point and the voltage pres-
ent from the main frequency
control and the sweep generator
adds together. The sweep gener-
ator starts its sweep at the point
determined by the initial voltage
at pin 2. For maximum sweep
control, the main frequency ad-

RB24
18K

just potentiometer should be
turned to its minimum level.

Frequency counter

The power supply and frequen-
cy counter circuit is shown in
Fig. 5. The frequency counter
can count either signals gener-
ated internally or measure exter-
nal signals. The external signal is
switch coupled through Si1 di-
rectly through R701, or capaci-
tively coupled through C701, as
shown in Fig. 4. When the input
signal is directly coupled, the
low-pass filter of C708 and R720
is present. Capacitively-coupled
signals by-pass the low-pass filter
and pass through a high-pass fil-
ter. Diodes D701 and D702 clamp
the input to protect Q17. Switch
S12 selects the gate resistor and
sets the input impedance of the
circuit. Transistors Q17 and Q18
provide amplification and imped-
ance matching for IC15, an
MCIOl116 ECL triple-line receiver
with Schmitt trigger. Differential
amplifier Q19 and Q20 provide a
single-ended output from the dif-

SOIU0LOB(T-0IpRY ‘2661 Arenuer
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FIG. 5—POWER SUPPLY AND FREQUENCY COUNTER schematic. Either an internal or
external signal source is selected via $S14 (Fig. 4). Both signal sources are fed to IC11, a
frequency counter and LED driver chip. For input frequencies greater than 10 MHz,

prescaling is needed.

ferential outputs of IC15. Switch
S13 controls whether the input
signal is fed directly from the in-
put amplifier or from the divide-
by-100 prescaler to the counter
section.

The counter section can take
its input from the internal source
or from an external source via
S14. The internal signal repre-
sents the output frequency of the
frequency generator and is taken
from the junction of D221 and
D224. Both signal sources are
pulled up to CMOS levels by R502
and fed into IC11, an Intersil fre-
quency counter and LED driver
chip. The chip combines a high-
frequency oscillator, decade time-
base counter, an 8-decade data
counter and latches, 7-segment
decoder, digit multiplexes, and 8-
segment and 8-digit drivers,
which directly drive multiplexed
LEDSs. The input frequency of the
chip is limited to 10 MHz, so pre-
scaling of the input is required to
measure higher frequency sig-
nals. The 7216B is a multifunc-
tional chip, performing many
useful measuring tasks.

A 10-MHz crystal, XTAL1 with
components C501-C504 and
R505 set the internal timebase to

DISPE DISP5 DISP4 DISP3 DISP2 DISP1

10 MHz. That configuration
works well with our divide-
by-100 prescaler because the
timebase can remain the same,
only the decimal point takes on a
different meaning. In non-pre-
scaled operation, the decimal
point on the LED indicates the
reading is in kHz, when the input
is prescaled, the decimal point
indicates the display is read as
x 10 kHz. We'll discuss more
about that later.

.Gate-time selection is con-
trolled by the main frequency se-
lection switches S1-d through
S57-d. They are configured to give
gate times of 0.01 seconds in the
1-MHz range, 0.1 seconds in the
100-kHz range, 1 second in the
10-kHz through 10-Hz ranges,
and 10 seconds in the 0.1-Hz
range. The gate time select (IC11
pin 14) must be connected to the
appropriate digit driver to select
the required time.

Gate-time selection is achieved
by applying 5 volts DC from one
of the switches S1-d though S7-d
to the control input of one of the
quad-bilateral switches of IC10.
Each of the bilateral switches of
IC10 controls the digit driver that
is connected to the gate-select in-

put. Because switches S1-d
through S7-d are dependent
{only one can be engaged at any
one time) only one of the bilateral
switches will have 5 volts on its
control input, all the others will
be at ground. Resistor R504
hardwires the function select to
implement the frequency mea-
suring mode only. Both R504 and
R503 are required to reduce ring-
ing at the input, which could re-
sult in false selections.

The power supply is fairly
straightforward. AC line current
is switch-connected through S15
to fuse F1 to the primary of T1.
The transformer is center tapped
with a secondary voltage of 40
volts and full load current of 0.5
amps. Diode bridge BR1 rectifies
the AC secondary voltage and it is
filtered by capacitors C601 and
C602. Voltage regulators,
IC12-IC14, provide +15, +5,
and — 15 volts DC. The + 20 volts
DC is taken right from the bridge
circuit. If a 40-volt AC secondary
transformer cannot be found,
Zener diodes can be used to drop
a high secondary voltage down to
the =20-volt range. Next time
we'll discuss how to build and
test the function generator. R-E



SPEAKERPHONES HAVE COME A LONG
way since the two-piece units we
used to see on the 1958 TV series,
The FBI. There, an agent, played
by Ephrim Zimbalist Jr., sat on
his chief’s desk as they “con-
ferenced” around the country,
planning the capture of the vil-
lain. In those days the units were
available only by a rather expen-
sive lease from Ma Bell, and the
talk unit and receive section had
to be located on opposite sides of
the desk to avoid acoustic feed-
back—the same sort of sound
that a public address system gen-
erates when the speakers are lo-
cated too close to the micro-
phone.

Today, thanks to some sophis-
ticated electronics, the speaker
and the microphone can now be
used in a single enclosure. How-
ever, as we will discuss later, there
are still acoustic considerations

to contend with. We've all heard
what the typical speakerphone
sounds like, and that’s probably
why most of us don’t already own
one. Speakerphones have also
had a history of being expen-
sive—until now.

The Speaker-Mate speak-
erphone is inexpensive, com-
pact, easy to build, and powered
from the phone line. You'll still
need a regular phone because
you can’t dial out on the Speaker-
Mate, and it doesn't have a ringer.
But its sound quality is excellent.

A quality speakerphone relies
on a balanced combination of
electronic design and acoustic
physics. With the Speaker-Mate,
once an enclosure was chosen,
the microphone and speaker
were moved to different positions
to achieve the best possible
sound before making the final de-
sign.

Operation

Modern speakerphones work
on a switching principle to mini:
mize audio feedback. Neither the
talk path nor the receive path are
totally off, but each are attenu-
ated by a factor of 52 dB, and
both sit in an idling mode until
one person talks. It's similar to
voice-controlled transmissions
(VOX} used by ham operators,
where both station transmitters
are off until one operator talks;
when they are through the other
station can talk. The comparison
ends here because with a speak-
erphone, the receiving station
can interrupt simply by talking
louder.

Figure 1 is a block diagram of
the Speaker-Mate. The talk path
goes left toright on the upper half
of the drawing, and the receive
path goes from right to left. Both
paths go through their respective
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FIG. 1—BLOCK DIAGRAM OF THE SPEAKER-MATE. The talk path goes left to right on

the upper half of the drawing, and the receive path goes from right to left.

attenuators which are controlled
by the attenuator control block.

TP
That section gets its data from
“ level detectors on both circuit
paths. The detectors are inter-
RING connected with background-

noise monitors.

One of the requirements of the
speaker-phone design is to dif-
ferentiate between speech, which
constantly varies in amplitude,
and constant background noise.
When constant and unvarying
noise is heard, the attenuator
control mutes both paths until
speech is read. A separate detec-
tor is provided to attenuate the
dial tone; it is not a single tone
and does not qualify as noise.
The Z balance network matches
both paths to the phone line.

Circuitry

Referring to the schematic in
Fig. 2. the 600-ohm balanced
telephone line is coupled to the
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FIG. 2—SPEAKER-MATE SCHEMATIC. The 600-ohm balanced telephone line is coupled
to the device through T1, a 600-t0-600 ohm transformer. A Zener diode limits transient
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All resistors are Va-watt, 5%

R1, R9, R23—10,000 ohms

R2, R13, R25—100,000 ohms

R3, R12, R24—5100 ohms

R4, R10—56,000 ohms

R5, R11—220,000 ohms

R6, R7, R16, R17—1000 ohms

R8-—330 ohms

R14—120,000 ohms

R15—25,000 ohms, PC-mount ver-
tical potentiometer

R18—680 ohms

R19, R21-—33,000 ohms

R20--50,000 ohms, potentiometer
with switch (S2)

R22—1 megohm

R26—10 ohms

Capacitors

C1—0.01 uF, ceramic disk

C2, C5—0.005 pF, ceramic disk

C3, C10, C13, C21, C26—0.05 pF
ceramic disk

C4, C16, C25—47 wF, 16 volts, radial
electrolytic

Cs6, C9, C11, C12, C18, C22, C23,
C24—0.1 uF, ceramic disk

Speaker-Mate through T1, a 600-
to-600 ohm transformer. Switch
S1 in series with T1 provides the
answer function, and when the
circuit is closed (off-hook}. cur-
rent flows through BRI which
produces a DC voltage of 6-8
volts. A Zener diode across the
output limits transient spikes
and regulates the supply to 5.1
volts which powers the circuit
and optional LED1. The LED, if
used, should be of the high-effi-
ciency variety, because R6 limits
its current to 2 mA to minimize
telephone-loop current drain.
The secondary of T1 is fed to IC1,
a Motorola MC34118P voice-
switched speakerphone chip,
which controls all functions ex-
cept driving the speaker. That is

(R2)

BIAS

FIG. 3—YOU CAN ADD a microphone gain
adjustment to allow for different environ-
ments and applications. The gain is the
ratio of R2/R1. With R1 at 1K, the gain is
220, and with R1 at 26K, the gain is 8.5.

PARTS LIST

C7, C8, C14, C15, C19—2.2 nF, 16
volts, radial electrolytic

C17—220 pF, 16 volts, radial

electrolytic

C20—22 uF, 16 volts, radial

electrolytic

C27—1000 pF, 16 volts, radial

electrolytic

Semicanductors

IC1—MC34118P voice-switched
speakerphone, Motorola

IC2—MC34119P {ow-power audio
amplisier, Motorola

D1—1N4733 5.1-volt Zener diode, or
equivalent

LED1—high efficiency red light-emit-
ting diode, Gl MV5774 cr

equivalent

BR1-—£0-volt bridge rectifier, RB115
or eq.ivalent

Other components

MIC1—electret microphone element

T1—600-t0-600 ohm FC-mount
transformer, 0.75-inch mounting
center

J1—modutar PC-mount phone jack

S$1—8PST toggle switch

52—SPST switch (mounted on po-
tentiometer R20)

Miscellaneous: Cabinet, PC board,
%-inch 1.D. rubber grommet, 3-inch
8->hm speaker, knob, modular
phone cord, wire, solder, RTV sil-
icon glue, etc.

Not2: The following items are
available from Project-Mate,
2727 W. Manor PI., Seattle, WA
9€199 (206) 283-4700:

® A kit containing a PC board and
all listed parts except the cab-
inet, speaker, and modular
phone cord—$46.00.
® Pac-Tec cabinet with silk-
screened front panel—$18.50
® 3-inch speaker—$3.75.

o Drilled and plated PC board-—
$11.50

e IC1and IC2—$18.50

e Ring detector kit including
piezo transducer—$9.50

Inciude $3.50 shipping and han-
dling and allow 2 weeks for deliv-
ery. 15% discount on orders of 2
ar more similar items.

Potentiometer R20 controls
the volume and is limited in
range by R19 which sets the high
level, and R21 which sets the low

done by IC2, a Motorola
MC34119P low-power audio am-
plifier IC. Both IC’s can operate
from less than 3 volts.
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FIG. 4—PARTS-PLACEMENT DIAGRAM. Mount the two IC’s first to provide a good
reference for the rest of the components. Use sockets for both IC’s, especially for the 28-
pin chip.
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FRONT
PANEL

MICROPHONE

FIG. 5—MICROPHONE MOUNTING
scheme. A rubber grommet is glued to the
inside of the front panel behind the micro-
phone opening. The microphone should
not touch the front panel, but if it's too far
recessed it will give an echo sound.

= % é? o . & 2& -
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a nice finishing touch.

FIG. 7—EXTERNAL POWER ADDITION.
The parts can be mounted onthe rear pan-
el and wired into the board. S3 will switch
the unit between being line-powered and
powered from an external source.

FIG.6—THE COMPLETED PROTOTYPE. The front panel included with the kit makes for

level. The low end is set to not
completely turn off the audio and
the high end limits the current
required by the power amplifier
to within the parameters allowed
by the telephone loop current.
Excessive audio would create a
pumping sound due to the volt-
age dropping on audio peaks. Po-
tentiometer R20 can be either
linear or audio taper with very
little effect on the sound, due to
the limiting resistors.

We found it desirable to add a
microphone gain adjustment to
allow for different environments
and applications. That was done
by adding a 25K potentiometer
(R15) in series with a 1K limiting

i e cwe iy

o

resistor (R16). Figure 3 shows
how the circuit works: the gain is
calculated by the ratio of R2/R1.
Using the actual values in the cir-
cuit, and with R1 at 1K, the volt-
age gain should be 220, and with
Rl increased to 26K, the gain will
reduce to 8.5. In actuality, these
figures will be approximately 10
percent less because of other fac-
tors. Ideal AC coupling from the
microphone (0.2 pF) is provided
by two 0.1 pF capacitors in paral-
lel (C22 and C23); the 0.1 pF ca-
pacitors are much easier to
obtain.

The other components provide
filtering and talk/listen time con-
stants. Resistor R22, when
grounded, provides approxi-
mately a 20 percent capture ad-
vantage to the speakerphone
user; without it, the unit will idle
halfway between listen and talk.

With R20 connected to V... the
calling station will have the slight
capture advantage, and of the
three options, we found that R22
to ground worked best.

Construction

Because the Speaker-Mate is
designed with some tight time
constants, it is highly recom-
mended that suggested part val-
ues be followed for optimum
performance. And. although a
variety of project cases can be
used, the electronics and the
physical layout were tuned for
the enclosure used with the pro-
totype: it is available from many
different distributors as well as
from the source mentioned in the
parts list. The project case comes
with a professionally screened
front panel when purchased
from that source.

With the exception of the front-
panel mounted components and
the speaker, all parts fit on the PC
board: a foil pattern is provided if
you want to etch your own board.
A pre-etched board is available
separately, as is a kit that in-
cludes the PC board and all other
parts to completely build the
Speaker-Mate project.

A parts-placement diagram is
shown in Fig. 4. Mounting the
two ICs first gives a good refer-
ence for the rest of the compo-
nent mounting. Double check
the polarity of each IC before sol-
dering, and note that pin 1 goes
on the square pad on the PC
board. (Incidentally, the other
square pads indicate jumpers or
external leads.) It is suggested
that you use IC sockets for both
IC’s, especially for the 28-pin
chip.

The resistors can be mounted
next, their clipped leads can be
used as jumpers (J) where neces-
sary. However, don't install the
jumpers at this time. Diode D1,
bridge rectifier BR1, and the elec-
trolytic capacitors are polarized
and should be checked carefully
before mounting. The phone
jack, J1, has plastic “feet” on the
bottom of it. After positioning
the jack on the PC board, the feet
should be melted apart on the
underside of the board with the
tip of your soldering iron to pro-
vide mechanical strength. Be

continued on page 66



MONITOR TESTER

SERVICING COMPUTER
monitors isn’t all too
different from servic-
ing composite-video
monitors and televi-
sion sets. There are
some very important
differences. however,
the most obvious of
which is that most
computer monitors
don’t operate on the
NTSC horizontal fre-
quency of 15.734 kHz
and vertical frequency
0f59.94 Hz. Since your
standard video test
gear can't be used, you
need a new trou-
bleshooting tool—a
computer-video sync
generator.

We'll show you how
to build a “sync gener-
ator’ that provides
horizontal sync, ver-
tical sync, and RGB
video for three popular
styles of monitors:

Our sync generator lets
you test computer monitors
without having to connect

them to a computer.

through a 74HC14
Schmitt inverter (IC2-
d) into the A3 input of
IC6 (pin 11). That sig-
nal is then passed to
the v3 output (pin 9J.
through R10. to the
base of @1, and to IC3%s
CLR input (pin 9). As a
result, the clock signal
is divided by five and
used as a reset, so
every fifth clock pulse
causes a clear to occur.

As just mentioned,
shift register IC3 divid-
es its cLk input
(OSC1s output) by five
(5.0688/5 = 1.01376).
In other words, all of
the “Q" outputs have a
frequency of % the
clock input, but only
when the chip is reset
by its own gQE output.
The gc output (which
is also !5 the clock in-
put when the chip is
reset by ge) of IC3 (pin

CGA. EGA, and VGA.
Without connecting
the monitor to a com-
puter, you'll be able to
verify video, deflection.
and DC supply genera-
tion. Once repairs are
made, fine tuning adjustments
can be done with the monitor
connected to a computer using
appropriate software. However,
using the sync generator first
prevents tying up a computer
that could be used more produc-
tively elsewhere.

Circuit description

The sync generator is a com-
plex frequency-divider circuit.
The starting point is two TTL
clock oscillators—one is 5.0688-
MHz (OSC1) and the other is
4.9152-MHz (OSC2). Depending
upon two switch settings, one of
the clock signals gets routed to
various divider stages, ultimately
leading to the final stage, a 4-bit
binary counter.

SIS N R
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VGA operation

Referring to the schematic in
Fig. 1, switch S2, when closed.
places a logic “0” (a low} on pin 1
of IC6. a 74HC158 quad 2-line to
1-line selector, so all "A™ inputs
will be passed to the “Y" outputs.
The output of OSC1, a TTL clock
oscillator, is then passed from
pin 14 of IC6 (a4) to pin 12 (v4)
and then to the cLk input (pin 8)
of IC3, a 74LS164 shift register.
(NOTE: It is important that the
EGA/VGA switch S2 is in the
proper position for the type of
monitor in use. An improper
horizontal sync frequency can
easily cause damage to deflection
circuits!)

At the same time, the Qe
output of IC3 (pin 10} is fed

5) sends the 1.01376-
MHzsignal tolC4-as(a
74LS74 D-type flip-
flop) cLk input (pin 3)
where it is further di-
vided by 2, so the net
division is ten.

With that division by ten. a
506.88-kHz signal is sent to pin 2
of IC6 (a1). passed through to pin
4 (v1), and on to binary counter
IC55 (a 74LS163) cLk input (pin
2). Counter IC5 divides the signal
by 16 to produce a horizontal
sync of 31.68 kHz with a pulse
width of 2 microseconds. Coun-
ter IC5 also divides the cLk input
by two for generating blue (ga.
pin 14), by four for red (gB. pin
13). and by eight for green (gc.
pin 12). In other words. blue vid-
eo is gated eight times the hori-
zontal sync, red video four times,
and green twice. The monitor
thus lights up with yellow, cyan,
green, magenta, red, blue, black,
and white bars. and then re-
peats. (Note that the CGA/EGA
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EGA/VGA switch S2 is in the proper position for the type of monitor in use. An improper

FIG. 1—MONITOR EXERCISER SCHEMATIC. When operating the unit, make sure that
horizontal sync frequency can cause damage to deflection circuits.
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This is An Advertisement

Memory

Over 1000 pages of data sheets, application notes and article reprints on Intel's
Dynamic and Static RAMS, EPROMS and Flash Memories.

Order # 210830 19.95 Memory
Microprocessors

Over 1400 pages of data sheets on intel's Microprocessors such as the 8086 and
8088. Also all of intel's Math Coprocessors (8087, 80287 and 80387A) and CPUs
(286, 386 and 486).

Order # 230843 23.95 MICTOPrOCESSONS ....c..cccueueessssssssassssens Weight: 2.5 Ibs.
Microcommunications

Over 1300 pages containing data sheets, design and applications information for
Intel's entire line of microcommunications products. A few examples listed are
Intel's first 32-bit LAN coprocessor (the 82596), 82050, 82504, 82510, 8251A,
82530, 82586, 8273, 8274, B291A, 8292, 2910A, 2911A, efc. Also included is the
twisted pair Ethemet* products, modem chips for deskiop and laptop PCs and
technical information on Intel's communications boards and supercomponents.
‘Ethemnet is a reglstered trademark of Xerox Corp.

Order # 231658 27.95 Microcommunications...
8-Bit Embedded Controllers

Over 1100 pages of data sheets, detailed specifications and architectural
descriptions of intel's 8-Bit Embedded Controller families - the MCS®-48, MCS®-
51, MCS®-80/85 and RUPI™ . Inciudes the following part numbers: 8031, 8032,
8035, 8039, 8040, 8044, 8048, 8049, 8050, 8051, 8052, BOBOA, B0OBSA, 8155,
8156, 8185, 8224, 8228, 8243, 8344, 8744, 8748, 8749, 8751, 8752, 8755, 80C31,
80C32, 80C51, BOC52, 80C54, 80CS58, 83C51, 87C51, 87C54, 87C58, 80C452,
83C152, 83C452 and 88F51.

Order # 270645 19.95 8-Bit Embedded Controliers...........c.ccce. Weignt: 2 Ibs.
Peripherals

Over 1400 pages on Intel's popular peripheral components such as the 8237,
8253, 8255, 8256, 8259, 8272, 8279, 8741, 8742 and more. Also included are

Intel's complete line of 32-Bit Bus Chip Sets, Application Notes and Technical
Briefs.

Order # 206467 23.95 Peripherals

Weight: 2 Ibs.

..Weight: 2.25 Ibs.

Weight: 2.5 lbs.

Data Communications/Local Area Networks/UARTs

Over 700 pages of data sheets, technical information and application notes on
National's Local Area Networks (DP8390, 8391, 8392, etc.), High Speed
Serial/IBM Data Communications (DP8340, 8341, NS32440, etc.), ISDN
Components (TP3401, HPC16083, etc.}, UARTs (INS8250, 16450, 16550,
16C451, etc.), Modems (74HC942 & 74HC943), and many Transmission Line
Drivers/Receivers (DS1488, 1489, 26LS31, etc.).

Order # 400011 14.95 Data Communications/LANs/UARTSs..Weight: 1.5 lbs.
“Books are not returnable. We carry the newest versions available.

2917 Bayview DrivesFremont, CA 94538
*Shipping: Include 5% of total order {($3.00 min.)
«COD: $5.00 Additional Charge

MECL Device Data

Over 500 pages of data sheets and technical data for Motorola’s broad line of

MECL integrated circuits. This book includes the families MECL 10KH, MECL

10K, MECL i{. MECL memories and Phase-Locked Loop products (such as the

MC4024P and MC4044P). Also included s a technical introduction to MECL and
d ion of sy design considerations.

a iled disct
Order # DL122  9.95 MECL DeviceData ..........c.ccccnene Weight: 1.5 Ibs.

High-Speed CMOS Logic Data
Over 600 pages on Motorola's entire line of 74HC and 74HCT series.
Order # DL129  9.95 High-Speed CMOS Logic Data ....Weight: 1.5 Ibs.

Thyristor Device Data

Over 500 pages of data sheets, theory and applications information on Motorola's
broad range of Thyristor devices. Also included is a comprehensive Selector
Guide and industry Cross Reference on Motorola's Thyristor families, including
SCRs, Triacs, GTOs and trigger devices.

Order # DL137 11.95 Thyristor Device Data.................. Weight: 1.5 Ibs.

Linear/Switchmode Voltage Regulator Handbooks

This 600 page handbook describes Motarola’s voltage regulator products and
provides information on applying these products. Basic Linear regulator theory
and swnehlng regulator topologies has been inciuded along with practical design

Other rel topics include: trade-offs of Linear versus switching
regulators series pass elements for Linear regulators, switching regulator
component design considerations, heatsinking, construction and layout, power
supply supervision and protection, and rekability. A Motorola regulator Selector
Guide along with data sheets and an industry Cross-Reference are also contained
in this handbook.

Order # HB206  9.95 Li

Volt. Reg. Handbook ...... Weight: 2 Ibs.

MC68000 Family Reference

Over 700 pages of data sheets and technical information on Motorola’s entire
MC68000 family. Just a few examples are the MC68000, 68008, 68010, 68020,
68302, 68881, 68681, 68184, etc.

Order # M6B00OOFR 12.95 MC68000 Family Reference ....... Weight: 2 Ibs.

MC68000 Family Programmer’s Reference Manual

Over 500 pages of detailed information, in an instruction-per-page format, on each
of the instructions used by the MPUs and in the MC68000 family.
Includes MPUs from the MC68000 to the MC68040, the MC68851 PMMU, the
MC68881 and MC68882 Floating-Point Coprocessors, and the CPU32 processor
core used in the M68300 family. The manual is divided into integer Instruction,
Floating-Point Instructions, Supervisor (Privileged) Instructions, and CPU32
Instructions and Addressing Modes. A Format Summary lists all the instructions in
binary format, and a processor/instruction Cross Referencs is included.

Order # M680DOPM 11.95 Programmer’s Reference Manual....Weight: 2 lbs.

MC68000 8-/16-/32-Bit Microprocessors User s Manual

This 210 page manual provi details and progt ion for the MC68000,
MC68008, MC68010 and MCB8HCO00 The MC88008 has an 8-Bit Data Bus and
smaller addressing range. ThoMcssmomtmdwademalnmymmefamdywhasafew
different instructions. The MCGBHCO00 uses about 10% of the power of the MCB8000; otherwise
the devices are very similar. The manual fully describes their electrical and operating
characteristics, nofing any differences. Includes a summary ol the mstmcﬁon set. Refer 10
M6B000P! Manual for detail in i set.

Order #M68000UM  6.95 Microprocessors User's Manual....Weight: .75 bs.

EASY ORDER: 1-800-582-4044
EASY FAX: 1-800-582-12

CUSTOMER SERVICE: 1-510-770-2345
Monday—Friday, 7AM-5PM (PST)/10AM-8PM (EST)
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JDR Miicrodevices®

Seruing you since 197 BUY WITH CONFIDENCE FROM JDR!

—

ORDER TOLL-FREE 800-538-5000

MOTHERBOARDS

16MHz mMINI 386-sx °349°5

© NORTON S115.3 ¢« LANDMARK AT SPEED 20.8

« EXPANDABLE TO 8MB ON-BOARD - AMI BIOS - CHOOSE © OR
1 WAIT STATE FOR USE WITH SLOWER RAM - FIVE 18-BIT AND
THREE 8-BIT SLOTS « CHIPS & TECHNOLOGY "NEAT" CHIPSET
+ SOCKET FOR 80387 CO-PROCESSOR + 8.5 X 13" SIZE FITS
MINI-286 & FULL-SIZE CASES

MCT-386SX 16 MHZ 386SX ........
MCT-386SX-20 20 MHZ VERSION
MCT-M386-25 25 MHZ MIN! 386 ...
MCT-386MBC-33 FULL SIZE 33MHZ CACHE
MCT-386MBC-25 25 MHZ CACHE 386
MCT-486MB33 33 MHZ (LANDMARK = 151.0)
MCT-486MB25 25 MHZ VERSION

... $349.95
$399.95
$699.00
$949.00
$899.00

$1,895.00
$1,495.00

SYSTEM DIAGNOSTICS CARD
$4 995

* WORKS WHEN SOFTWARE CANNQT
+ 286/386/486 COMPATIBLE
+ PLUG INTO SLOT, READ LED

DISPLAY AND CHECK YOUR BIOS

MANUAL FOR ERROR CODE

VIEW LEDS ON-BOARD OR ON BACK-PANEL
PCODE
PCODE+ INCLUDES OA+ VERSION 3.12
GATEKEEPER 8-BIT PASSWORD SECURITY CARD $49.95

MEMORY CARDS
MCT-EEMS 16-BIT EEMS CARD $149.95
MCT-AEMS 16-BIT EMS CARD(USES 1MB DRAMS) . $129.95
MCT-EMS 8-BIT EMS CARD 2MB CAPACITY . .$129.95
MCT-RAM 8-BIT 576Kk RAM CARD ... $49.95
DISPLAY CARDS

MCT-VGA 8/16-8IT, 640 X 480 VGA CARD ...
MCT-VGA-1024 1024 X 768 VGA CARD ..
MCT-VGA-1024+ 1024 X 768 IN 256 COLORS .
MCT-MGP MONOGRAPHICS/PRINTER CARD .

$49.95

.$149.95
.$169.95
.$199.95

$49.95

HARD DRIVES

& Seagate

o wobn sm

5-1/4" MOUNTING KIT FOR 3-1/2" DRIVES
ST-MHW

FLOPPY DRIVES

FDD-1.44X 1.44MB HD BLACK FACEPLATE ...
FDD-1.44A 1.44MB HD BEIGE FACEPLATE
FDD-360 5-1/4” DOUBLE-SIDED DD 360K ..

FDD-1.2 5-1/4" DOUBLE-SIDED HD 1.2M ...
FD-55GFV TEAC 5-1/4" DOUBLE-SIDED HD 1.2M.........

$99.95

4% MODULAR CIRCUIT TECHNOLOGY

12MHz
MINI 286

*179%

16MHz
MINI 286

*199%

* NORTON S114.0 » LANDMARK AT SPEED 15.9

* 812MHZ KEYBOARD SELECTABLE SPEEDS - EXPANDABLE
TO 4MB ON-BOARD USING 8ONS 256K OR 1MB SIMMS(BK
INSTALLED) + FIVE 16-BIT AND THREE 8-BIT SLOTS - AMI
BIOS + SOCKETED FOR 80287 CO-PROCESSOR - 8.5 X 8.75"
SIZE FITS MINI-286 AND FULL-SIZE 286 CASES
MCT-M286-12
MC'r-M286-16 16MHZ VERSION

MCT-TURBO-10 10 MHZ 8088 .........c.c..cccc.coorcormmmres .$99.95

$179.95

IDE FLOPPY /HARD CONTROLLER 52 996
+ SUPPORTS 2 IDE HARD & 2 FLOPPY

(360K, 720K, 1.2MB & 1.44MB) DRIVES
« HARD DISK ACTIVITY LED SUPPORTED
MCT-IDEFH ..............cca.. $29.95
1.44MB FLOPPY CONTROLLER ~ S49°°
* SUPPORTS 2 FLOPPY (360K, 720K, 1.2M8

& 1.44MB) DRIVES
+ SELECTABLE AS PRIMARY OR

SECONDARY DRIVE CONTROLLER
MCT-FDC-HD ...... .
MCT-FDC-HD4 4 FLOPPY VERSION
MCT-HDC HARD DRIVE CONTROLLER .........
MCT-RLL RLL HARD DRIVE CONTROLLER .
MCT-FAFH 16-BIT 1:1 F/H CONTROLLER ...
MCT-AFH-RLL 16-BIT F/H RLL CONTROLLER

MULTI 1/0 CARDS

MCT-VGAEIO MONO MULTI /O, IDE F/H CARD
MCT-IDEIO 16-BIT IDE MULTI 40 CARD ........
MCT-AIO 8-BIT 286386 MULTI VO CARD
MCT-10 8-BIT 8088 MULTI KO CARD

1024 x 768
VGA PACKAGE
+ BOBB & 286/386/486 COMPATIBLE CARD
& 1024 X 768 INTERLACED MONITOR
¢+ 1:1 ASPECT RATIO
0.28 DOT PITCH
- 256 COLORS FROM 262,000
8/16-BIT CARD HAS 512K VIDEO
RAM EXPANDABLE TO 1MB
VGA-PKG-1024+ ...... $499.95
VGA-PKG 640 X 480 VGA PACKAGE .

MORE MONITORS...
NEC-MULTI-3D 14" MULTISYNCH MONITOR
VGA-MONITOR VGA MONITOR ;
MONO-VGA PAPERWHITE VGA MONITOR
JDOR-AMBER 12" MONO- AMBER SCREEN ..

.. $399.95

.. $649.00
.. $379.95
.. $139.95
...$89.95

2400 BAUD MODEM  $79%°
* 2400/1200/300 BPS INTERNAL DATA MODEM « FULL HAYES
AT COMPATIBILITY + INCLUDES PROCOMM SOFTWARE
MCT-241 . $79.95
MCT-FAXM AS ABOVE W/4800 BPS FAX SEND ..... $89.95
PCEM7296 INTEL 9600 BPS EXTERNAL $549.00
PCCB6201  INTEL SATISFAXTION FAXY'MODEM . $449.95
VIVA-24MNP 2400 BPS EXT MODEM W/MNP ....... $149.95

* 30-DAY MONEY BACK GUARANTEE
* 1 YEAR WARRANTY Mm
* TOLL-FREE TECH SUPPORT

UPRIGHT CASE
52499

+ FOR STANDARD, FULL SIZE AND
MINI-MOTHERBOARDS
250 WATT POWER SUPPLY (110/220V)

+ MOUNTS FOR 3 FLOPPY AND 4 HARD
DRIVES t

+ TURBO AND RESET SWITCHES

+ SPEED DISPLAY, POWER, DISK
LEDS

+ INCL. MOUNTING HARDWARE,
FACEPLATES AND SPEAKER

CASE-100 $249.95

MORE CASES...

CASE-200 UPRIGHT HOLDS 11 DRIVES ............
CASE-120 MINI-UPRIGHT W/200 WATT PS
CASE-70 FULL-SIZE 286-STYLE CASE ...
CASE-50 MiNI-SIZE 286-STYLE CASE .
CASE-FLIP  FLIP-TOP 8088-STYLE CASE
CASE-JR MINI-SIZE CASE WITH 200W PS

POWER SUPPLIES
- 110220V - UL APPROVED

PS-135 8088 135 WATT $59.95
PS-150 8088 150 WATT $69.95
PS-200X 8088 200 WATT $89.95
PS-200 286/386/486 200 WATT .
PS-250 286/386/486 250 WATT

101-KEY

$4995

101-KEY WITH 12 FUNCTION KEYS - 286/386/486 COMPATIBLE
BTC-5339
FC-3001 101-KEY,12 F-KEYS & CALCULATOR .
BYTC-5060 84-KEY WITH 10 FUNCTION KEYS

s Sipr
MATH CO-PROCESSORS

MANUAL, SOFTWARE GUIDE & MANUFACTURERS § YEAR WARRANTY

MAXIMIZE CO-PROCESSOR SPEED
OUR "2ND STAGE" ALLOWS 20MHZ CO-PROCESSORS TO RUN
AT FULL SPEED IN THE SLOWEST 286 SYSTEMS
2ND-STAGE FOR 10720 MHZ 80287'S ...

2ND-STAGE-8 FOR 8/16 MHZ 80287'S ..

2ND-STAGE-12 FOR 12 MHZ 80287'S ...

TERMS  For shipping & handling include $5.00 for ground and $7 50 for ar  Orders over 1 Ib, and {oreign orders may require additional

shipping charges— conlact our Sales Dept. for the amount. CA residents must include apphcable sales tax Prices subject 10 change withopt 5

notice. We are nol responsible for typographical erors. We reserve the fight to limi quantities and fo substitute manutacturer Al merchandise [= | . KEY

subject to prior sales, A lull copy of our terms and conditons of sale 1s available upon request Items plctured may only be representative. VISA ) CODE 1204
JDR Microdevices, JOR, the JDR fogo and the MCT logo are registered trademarks, of JOR MICRODEVICES, INC. Modular Circuit =

Technology is a trademark of JOR MICRODEVICES, INC. Copyright 1991 JOR MICRODEVICES,
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Serving you since 1977

JDR Microdevices®

2233 SAMARITAN DRIVE, SAN JOSE CA 95124

MCT'S MODULAR
PROGRAMMING SYSTEM

USE 1 SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE!

NOST ADAPTOR CARD/CABLE
. UNIVERSAL INTERFACE FOR THE PROGRAMMING MOD-
ULES - SELECTABLE ADDRESSES PREVENT CONFLICTS

MOO-MAC $29.95

UNIVERSAL MODULE

. PROGRAMS EPROMS, EEPROMS, PALS, BI-POLAR PROMS,
874€ & 8751 SERIES DEVICES; 16V8 AND 20V8 GALS
(GEWERIC ARRAY LOGIC) FROM LATTICE,

NS, 3GS + TESTS TTL & CMOS

IC'S; DYNAMITC AND

STATIC RAM « LOAD DISK,

SAVZ DISK, EDIT, BLANK

CHEZK, PROGRAM, AUTO,

AEAD MASTER, VERIFY &

COMPARE - TEXTOOL

SOCKET FOR .37-6" WIDE ICS

(8 - 40 PINS)
MOD-MUP
MOD-MUP-EA 4-UNIT ADAPTOR

EPROM MODULE

« PROGRAMS 24-32 PIN EPROMS, CMOE EPROMS & 16K TO
1024K EEPROMS - HEX TO OBJ CONVZATER - AUTO, BLANK
CHECK/PROGRAM/VERIFY - VPP 5,125 12.75, 13,21  &25
VOLTS - NORMAL, INTELLIGENT, INTERACTIVE & QUICK
PULSE PROGRAMMING ALGORITHMS

MOD-MEP
MOD-MEP-4  4-EPROM PROGRAMMER ...$1569.95
MOD-MEP-8 8-EPROM PROGRAMM=R ... $259.95
OTNER PROGRAMMING MODULES...
MOC-MPL  PAL PROGRAMMING MOBULE .... .249.95
MOD-MMP  MICROPROCESSOR PROGRAMMER ... 179.95
MOE-MIC  DIGITAL IC & MEMORY TESTER. 129.95
MOG-MBP  BI.POLAR PROM PROGRAMMER ..259.95
PAL DEVELOPMENT SOFTWARE

ENTRY LEVEL CUPL PAL DEVELOPMENT KIT.
MOD-MPL-SOFT

$119.95

CUSTOMER SERVICE
TECHNYCAL SUPPORT

800-538-5001
800-538-5002

PC LABS INTERFACE CARDS
DIGITAL 1/0 & COUNTER CARD

5
$169° .
» CONTROL UP TO 6< DIGITAL
DOEVICES WITH 32 IRPUTS/
OUTPUTS

+ LOW LOADING: 0.2MA AT 0.4V
INPUT

+ HIGH OUTPUT CAPACITY: SINK 24MA. SOURCE 15MA
+ 3 CHANNELS FOR TMER/COUNTER
PCL-720 ~

REAL WORLD INTERFACE CARD

5

$295°

-+ 16 DIGITAL INPUTSHOUTPUTS;
8 ANALOG INPUTS 81
ANALOG OUTPUT

+ 12-BIT RESOLUTIONA TOD&D TO A
25KHZ MAX A TO D SAMPLE RATE
» LABTECH ACQUIRE 30F TWARE INCLUDED
PCL-T11S $295.95
PCL-848 IEEE-488 INTERFACE CARD W/CABLE ...... $345.95
ey
FREE
100 PAGE CATALOG!
Call Toil¥reoe to request our iatest full
color catalog with over 8000 products
for the developer, hobbyist and PC
enthusiast

$169.95

kel

+ CONVENIENT POCKET-SIZE!

- ERASES ALL SIZES OF
EPROM UP TO 4 AT A TIME

- WALL PLUG POWER SUPPLY

DATARASE H

D-SUBMINIATURE - -
CONNECTORS @

ORDER
BY

TYPE

gﬁ:oen’ loBxxp | 45 |
|DExxS | 49 |
R/A PC DEXxPR | A9
SOLDER DExxSR B8
WW DExxPWW
TYPE 278
0s MALE | IDBXxP
TYPE | FEMALE | IDBxxS
METAL | MHOODXx

HOODS

PLASTIC| HOOOXx

IC SOCKETS
DIP CONNECTORS

ORDER
TERE 8y 1

SOLOERTAW[xx PINST |11 .11

WIREWRAP | xx PIN WW 69

ZIF 2ZIF-xx 6.95

TOOLED | AUGATxx 59 | .

LOCAL/INTERNATIONAL 408-559-1200
LOCAL/INT'L FAX
TOLL-FREE FAX ORDERS 800-559-5003  BBS (9600/2400/1200) 408-559-0253

TOOLED WW/| AUGATxxWW1.30(1.80

IDC CONNECTORS
AND CABLE

DESCRIPTION °'g’f“

SOLDER HEADER |IDHxxS

R/A HEADER IDHxxSR
W/W HEADER  [IDHhexW | 2.98 |3.84

R/A WW HEADER [IDHxxWR| 3.28 [4.22

HEADER SOCKET |IDSxx 65 | 715

RIBBON HEADER | IDMxx §.50 [6.25

1DC EDGE CARD |IDExx 55 | 75| .89

RIBBON CABLE |RCxr 30 | 39| 51

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF
CONTACTS iN THE POSIION MARKED “xx" OF THE ‘ORDER
BY™ PART NUMBER LISTED. EXAMPLE: A 15-PIN RIGHT
ANGLE MALE PC SOLDER PART NUMBER WOULD BE DB15PR.

408-559-0250
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BUY WITH CONFIDENCE FROM JDR!

o 30-DAY MONEY BACK GUARANTEE
» 1 YEAR WARRANTY

e TOLL-FREE TECH SUPPORT MWE

:#1JDR INSTRUMENTS
TEST EQUIPMENT

ALL IDR INSTRUMENTS CARRY A 2 YEAR WARRANTY

35MHZ OSCILLOSCOPE
+ EXCEPTIONALLY BRIGHT CRT
+ TVSYNC FILTER
- DELAYED & SINGLE SWEEP
MODES
+ FAST 10NS RISE TIME
MODEL-3500....c........ $499.95 -
MODEL-2000 20MHZ VERSION .....ooovvivonsionciinnniniee .$389.95

100MHZ MULTIFUNCTION COUNTER
+ RANGE: 10H2 TO 10MHZ
DIRECT, 10MMZ TO 100MHZ -
PRESCALED BY 10 [ RN T
PERIOD MEASUREMENTS:
10H2Z TO 2.5MHZ,£1 COUNT
ACCURACY
« TIME BASE:1GMHZ
+ 8 DIGIT LED DSPLAY W/DECIMAL POINT
DFC-100
DFC-1000 1 GhZ VERSION
DFG-600 SWEEP FUNCTION GE .
DOS-600 AUDIO OSCILLATOR/COUNTER .....c..cenne .$189.95

s.spicremm  $29°°

BASIC DC ACCURACY #0.5%
- DC VOLTAGE:2V-1000V; AC
VOLTAGE: 200V-750V; DC

CURRENT: 2M8 - 2A
- RESISTANCE: 2KQ - 2MQ
- 14 RANGES
DMM-150
DMM-200 3.5 DIGIT DMM 22 RANGES ...
DMM-300 3.5 DIGIT 19 RANGES WICAP & TEM
DPM-1500 PRCBE OMM AUTORANGING .
LOGIC PROBE
LP-100
LP-200 PULSER PROBE

$179.95
... $199.95

$17.95
$19.95

PROTOTYPE CARDS

PDS-601
8-BIT SOLDERLESS 8088 P
BREADBOARD WITH DECODE ° 7 %P
« ADDRESS DECODING LOGIC, DATA BUFFERING, 2 LSICIR-
CUITS FOR PROGRAMMABLE DIGITAL /0 & COUNTER-TIMER
FUNCTIONS - LOGICALLY GROUPED ACCESSES ALL 1O
SIGNAL CONNECTIONS « CLEARLY LABELLED BUS LINES
« ACCEPTS UP TD 24 FOURTEEN-PIN ICS - ACCEPTS 8, 15,
25 OR 37-PIN D-SUB CONNECTORS
PDS-601
PDS-600 ABOVZE CARD WITHOUT DECODE ...eees
PDS-611 16-8IT BUS BREADBOARD WITH DECOODE . $89.95
PDS-610 ABOVE CARD WITHOUT DECODE ... ...$59.95

....$79.95

PC PROTOTYPING CARDS

- 8-BIT CARD - GOLD-PLATED EDGE- CARD FINGERS
- BUFFERING & DECODE LAYOUT - FR-4 EPOXY LAMINATE

JDR-PR2 $29.95
JDR-PR1 AS ABCVE, W/O VO DECODING LAYOUT ... $27.95
JDR-PR10 16-817 WITH O DECODING LAYOUT .......$34.95
EXT-80286 286-COMPATIBLE EXTENDER CARD ........ $39.95
EXT-8088 8088-COMPATIBLE EXTENDER CARD

SOLDERLESS BREADBOARDS

DISY. | TIE  TERM.| TWE
PTS| STRIPS PTS
100 2 1260
400 2 1260
ooy 3

| 700| 4

ORDER TOLL-FREE

800-538-5000

MON.-FRI. 7 A.M. TO 5 P.M., SAT. 9 A.M. TO 3 P.M.

KEY
CODE




Official 1934

SHORT WAVE
RADIO MANUAL

Build
su;?)le, high-
performance old-
time shortwave radios!
All of the secrets are <
here: the circuit diagrams,
parts layout, coil specifications, con-
struction details, operation hints, and
much more!

This is a compilation of shortwave
construction articles from “Short Wave
Craft” magazines published in the 20’s &
30’s. It's wall-to-wall “how-to.”

Included are circuit diagrams, photo-
graphs, and design secrets of all short-
wave receivers being manufactured in
1934 inclu some of the most fa-
mous: SW-58, the SW-5 “Thrill Box”, the
deForest KR-1, the Hammarlund
“Comet Pro”, and many more.

Also included is a new chapter show-
ing how you can use transistors to re-
place hard-to-find vacuum tubes. You'll
even see the circuit that was lashed
together on a table top one night using
junk box parts, a hair curler and alliga-
tor clips. Attached to an an-
tenna strung across the base-
ment ceiling and a 9 volt bat-
tery, signals started poplpm%
in like crazy. In a couple of
minutes an urgent message
from a ship’s captain off Se-
attle over 1500 miles away
was heard asking for a naviga-
tor to help him through shallow water!

These small regenerative receivers
are extremely simple, but do they ever
perform! This is a must book for the
experimenter, the survivalist who is
concerned about basic communication,
shortwave listeners, ham radio opera-
tors who collect old receivers, and just
about anyone interested in old-time
radio.

Great book! Fun to read! One of the
best old-time radio books to turm up in
years. Heavily illustrated! Order a copy
today! 8 1/2 x 11 paperback 260 pages
only $15.70 postpaid!

i Lindsay Publications I
Box 538-YA1, Bradley IL 60915

O Send a copy of Short Wave Radio I

Manual. Enclosed is $15.70. |

Chk, MC, Visa. Send a free cata-
log of other books.

|
1
I Name
I
I

Address

i
|
i
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CABLE-TV EQUIPMEN /
OF SILVER SPRINGS FLORIDA

RESTOCKING CHARGE ON ALL RETURNS.

SUN COAST HOURS: MON - SAT 11-7 CABLE VIEW HOURS: MON - SAT 10 - 8
ORDER LINE ONLY -- 800-367-0429 ORDER LINE ONLY ----- 800-338-2857
TECH INFO --=-=-==- 904-625-9545 TECH INFO ----=------- 904-625-9545

xXxk%x%k%% JERROLD *%x%xtx%xx ¥ AN ILLINOIS COMPANY
ANY QUANITY
NEW FAST TRI-BI COMBO------- 125.00 "LOOK" "LOOK" "LOOK"
NEW FAST TRI-BI (PAN ONLY)---75.00 ALL PRODUCT3 COME WITH A
g NEW SUPER TRI-BI COMBO----~-- 135.00 FULL ONE YEAR WARRANTY ON 0
i NEW SUPER TRI-BI (PAN ONLY)- 85.00 PARTS AND LABOR WITH THE
ALL TRI-BI COMBOS COME WITH A BRAND EXCEPTION OF ZEINTH WHICH E
NEW 83 CHANNEL REGAL CONVERTER W\R 1S REFURBISHED AND COMES
WITH A 90 DAY WARRANTY.
KXXXXXXKXE LOOK LOOK XXXXkxk%kk
kxkkxxx GCIENTIFIC ATLANTA **%x%x%xx%
WE WILL MATCH OR BEAT ANYONES ANY QUANITY
PRICES WHO IS ADVERTISING IN NEW SUPER SA-3 COMBO-------- 135.00
¥ NUTS & VOLTS MAGAZINE WITH THE NEW SUPER SA-3 (PAN ONLY)----85.00 Y
E SAME WARRANTY ON ITEMS LISTED ALL SA-3 COMBOS COME WITH A BRAND §A
A IN THIS AD. NEW 83 CHANNEL REGAL CONVERTER. A
R
£ DOES YOUR TV HAVE A SNOWY
xxxkxk%xx PJONEER ***XxXxxx# PICTURE? MAYBE AN AMPLIFIER W
ANY QUANITY IS WHAT YOU NEED TO CLEAR UP A
i NEW SUPER PIONEER COMBO------ 140.00 THE SIGNAL. BRAND NEW 25db R
< NEW SUPER PIONEER (PAN ONLY)--85.00 AMPLIFIERS - SPECIAL - $15.00 R
A
REGAL CONVERTERS N
XKXAXRKRK KX HAMLIN AKXk kkk*k T
BRAND NEW 83 CH WITH REMOTE ANY QUANITY
SPECIFY HRC OR STD FREQUENCY HAMLIN COMBO----------—---—- 110.00
WITH A FULL ONE YEAR WARRANTY MLD1200 (PAN ONLY)------- 55.00
$85.00
: XKkKKKKX TOCOM KXKXKKX XXKAXkX OQAK X2XAXX
R ANY QUANITY ANY QUANITY
T NEW TOCOM COMBO-------— 175.00 NEW OAK KN-12 COMBO------- 110.00
3 NEW TOCOM (PAN ONLY)--120.00 KN-12 (PAN ONLY)---—-----—--- 55.00
ORDERS RECEIVED BY 2:00 PM WILL BE
x** SGPECIAL OF THE MONTH *x*x SHIPPED SAME DAY IN MOST CASES.
ZENITH Z-TAC 1-4 -- 175.00 WE SHIP UPS AND FEDERAL EXPRESS COD.
5 OR MORE -- 155.00 CASH OR MONEY ORDER CNLY - SORRY NO
L ADD $10. PER UNIT FOR REMOTE CHECKS. NO REFUND ON SHIPPING--15%
A :
B
0

IT IS NOT THE INTENT OF SUN COAST DIST OR CABLE VIEW ELEC TO DEFRAUD
ANY PAY TV OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR INDIVIDUAL
IN DOING THE SAME.

PPABSOLUTEL YENOJFLORIDAJORMILLINOI SESALES Q

CIRCLE 282 ON FREE INFORMATION CARD

M sowonoa(J-0IpeY ‘Z661 AlBnuer

4



EASY ORDER
1-800-582-4044

EASY FAX
1-800-582-1255

Order # Price Description Order # Price | Order # Price Organization

6502 2.95 MPU with Internal Clock...........coccuvereeemeeeere s 8031............... 3.55|4116-12 1.45 16,384x1 .....

6510 13.95 CPU (906107-01)...cccccoverevrmmne ...40(80C31...........7.25 | 4116-20 .85 16,384x1 .....

6520A 3.75 Peripheral Interface Adapter 2Mhz 8035... .1.75(4816A4 .55 16,384x1 Single +5v .

6522 2.95 Versatile Interface Adapter ................... 8039... .1.75 [ 4416-12 2.25 16,384x4 ...120ns...

6526A 13.95 Complex Interface Adapter 2Mhz (906108-02)............40 | 80C39 .3.75 | 4416-15 ....150ns...

6532 3.95 128x8 RAM, /O and Timer Array........c..ccoeveverereruernenns 8080A ... .2.75|4161-15 150ns ..

6545-1 3.75 CRT Controller..........cccoeeeevvcveiennne. .40 | 8085A ... .2.95|4164-10 .100ns...

6551A 3.75 Asynchronous Comm. Interface Adapter 2Mhz .......... 8085A2.. .3.55 | 4164-15 1.55 65,536x1 . .150ns...

6567 22.95 Video Interface Chip (906109-01) VIC-Il (For Cé4) .......40 | 8086... .4.45 | 4164-20 1.25 65,536x1 .200ns

6581 11.95 Sound Interface Device (906112-02) 12V.................... 8088... 4.25141264-12  6.95 65,536x4 Video RAM .120ns “skinny D|p24
8701 6.75 Clock Chip (251527-01)......cccocvvmruennn 8088-1 ........... 7.25|41464-80  3.25 65,536x4 ..... k4l 18
825100PLA 15.95 For C64 (U17) and C128 (906114-01) No data available.. 8088-2 . 6.25|41464-12  2.75 65,536x4 .. .18

16
.16
.16
.16

8155............... 2.45|41256-10  1.95 262,144x1 ...
i 8155-2 .3.75(41256-12  1.85 262,144x1 ...
82C11 .5.95(41256-15  1.75 262,144x1

°"de”' Price Organization 8212...........2.45| 4125712 3.25 262.144x1 Nibble....

9346 275 1024 Bit Serial, 5V Read/Write . 8214....... 3.85|51258-80  4.95 262,144x1 Static Column
2816A35 3.45 20488 350ns, 5V Read/Write 8216, 1,35 | 514256-80  7.25 26214dxd oo
2817A25 6.75 2048x8 250ns, 5V Read/Write (Pin 1 - Ready/Busy) 8224... 2.45|514256-10  6.95 262,144X4 .....ooo...........
2864A25 8.95 8192x8 250”8, 5V Read/Write (Pin 1- N/C) ............ 8237A5 .. .4.15 | 514258-80 9.95'262'144 4 Static Col
28C64-25 9.95 8192x8 250ns, 5V Read/Write CMOS (Pin 1 - N(C) .....28 | go43, 1.95 | 524256vZ80 16.95 262',144:4 va::, Ri:/amn
28C256-25 26.95 32,768x8 250ns 5V Read/Write CMOS...........cccoune... 8250... 5.75(511000-80 7.25 1,048,576X1 ...... -
8251A 2.25/511000-10 6.95 1,048,576x1 ....
8253... 1.95|511000-12 6.5 1,048.576x1 ....
Order # e Orgamm,on Prog o Plns gggﬁ-s igg 511001-80 8.25 1,048,576x1 Nibble..........
MM5203Q  2.25 256x8............2K..1 = s ¢
TMS2516  4.25 2048x8.. .16K... - 5.
TMS2532  6.95 4096x8.......32K 8255A5........1.2.75
Y i : 8256... ...10.75 | Order # Price Organization Speed Plns
TMS2532-30 8.95 4096x8..
TMS2532A45 7.95 4096x8.. : gggg :gg gm }sg ggg:j il
.64K ...450ns... a =5 y

TMS2564 5.95 8192x8..

TMS2564-50 4.75 8192x8.. g272...

3.75| 2112 2.45 256x4 . ..450ns 16

.64K...500ns..........co....

" 8274... 6.55 | 5101 .3.95 256x4 CMOS ........cccnee 450ns.............. 22

;’%%2716 232 ?048x8.. 16K ...450ns (£5V, +12V) ..... 8275.............18.95 | 2114L20 1.49 1024x4 Low Power .. . 18

o 024x8............8K...450ns (£5V, +12V) ..... 82795 3.45| 2114-45 1.05 10244 b
o1 395 sodsea. 16K ssome v o 82848 205 | 21488 195 1024xs : 8
27C16 425 2048x8.......16K ... i oV, 54 |B8286... 2.95|2149-35  3.75 1024x4 .... .18
2732 3.95 4096x8.........32K .. .450NS.......... i 54| 8288.............. 3.75 | 21473 3.75 4096x1 ........ .18
2732420 4.75 4096x8. o oy ’ A80286-10...19.95 | 20C71-25  6.75 4096x4 CMOS .
2732A25 3.05 4096x8.. NB80286-12...21.95 | 6168-45 3.25 4096x4 CMOS
2732A45 2.95 4096x8. NBOL286-8...11.95 | 6116LP1  2.95 2048x8 CMOS Low Power ..
2732B45 4.95 4096x8.. R80286-12...26.95 | 6116LP3  2.75 2048x8 CMOS Low Power..
27C32 4.75 4096x8.. .95 [ 6116-1 2.75 2048x8 CMOS . .
2764-20 3.95 8192x8.. 80C287A12*49.95 | 6116-3 2.25 2048x8 CMOS .
2764-25 3.75 8192x8.. 82C284-8.......4.95 | 6516-45 4.25 2048x8 CMOS .. ...45ns Skinny Dlp 24
2764A15 4.45 8192x8.. 82C284-12...19.95 | 7C128-55  3.95 2048x8 CMOS. ...55ns Skinny Dip 24
2764A20 3.95 8192x8.. 82288-8 ......... 4.95 | 8128-15 2.15 2048x8 ....150ns
2764A25 . 3.25 8192x8.. 82288-12.....19.95 | 6264LP10  4.95 8192x8 CMOS Low Power..100ns ...
2764A45 2.95 8192x8.. 83D87-33...199.95 | 6264LP15 3.95 8192x8 CMOS Low Power..

8741............... 9.95 | 6264-10 4.75 8192x8 CMOS

2764A0TP 225 8192x8.. 8742,

27C64A15 3.95 8192x8...
27C64FP25* 3.95 8192x8..........
27128-20 6.75 16,384x8

27128-25 5.95 16,384x8
27128A15 5.75 16,384x8.....128K ...
27128A20 4.95 16,384x8.....128K ...
27128A25 3.95 16,384x8....128K ...
27128A30 3.25 16,384x8.....128K...
27128A0TP 295 16,384x8.....128K ..

...250ns One Time Prog.

15015 CMOS ... 125V.. A 25 IBIAEES - J45 16:aa8

8748H. .8.95 [ 62256LP10 6.75 32,768x8 CMOS Low Power... .
8749.... .9.95 [ 62256LP15 6.25 32,768x8 CMOS Low Power..150NS o
8751.... ...24.95 | 62256SLP12 7.95 32,768x8 CMOS Low Power..120NS Skinny Dlp 28
8755............. 11.95| 628128LP8 34.95 131,072x8 CMOS Low Power ..85nS
*For Laptops Only | 628128LP10 32.95 131,072x8 CMOS Low Power 100NS ...

.250ns One Tlme Prog.

27C128-15 595 16,384x8.....128K...150nS CMOS ........... 5V.......2g | Qrder # Price Description

27C128-25 5.25 16,384x8.....128K ...250ns CMOS . Z0803008PSD 9.50 Serial Communlcatlons Coritrolier 8Mhz
& 27CP128-20 5.75 16,384x8.....128K ...200ns CMOS . ZB0A 1.25 CPU (MK3880-4) (780C-1) 4Mhz ........... .
D 27256-15 5.75 32,768x8.....256K ... Z80A-CTC 1.55 Counter Timer Circuit (MK3882-4) 4Mhz...... .28
> 27256-20 5.25 32768x8....256K ... ZB0A-DART 3.95 Dual Asynchronous Receiver/Transmitter amhz .. .40
«© 27256-25 4.75 32’768x8 ..... 256K ... Z80A-PIO 1.85 Parallel /O Interface Controller (MK3881-4) 4Mhz.. .40
E 27256-30 3.45 32’768x8 ..... 256K ... Z80A-S10/0 3.95 Serial I/O (TxCB & RxCB Bonded) (MK3884-4) 4Mhz .. 40
% 27C256-15 5.95 32:768X8 ..... 256K ...150ns CMOS . Z80A-SI10/2 3.95 Serial /O (Lacks SYNCB) (MK3887-4) 4Mhz... o
¢ 27C256-25  4.25 32,768x8....256K....250ns CMOS 2808 2.45 CPU (MK3880-6) 6Mhz
‘2 27C256FP25* 4.95 32,768x8.....256K ...250ns One Time Prog. 284C0008 5.95 CPU 8Mhz (CMOS)
S 27512-20 6.95 65,536x8.....512K ...2000S .......oovvverreerrrenn. ) Z84C1008  10.95 DMA (Direct Memory Access) 8Mhz (EMOS)
§ 27C512-12 8.95- 65,536x8.....512K ...120ns CMOS . . ] 284C2008 5.95 PIO (Parallel /O Interface Cont.) 8Mhz (CMOS).. o
L 27C512-15 6.95 65,536x8.....512K...150ns CMOS Z84C3008 5.95 CTC (Counter Timer Circuit) 8Mhz (CMOS)....................
'S 27c512-25  5.95 65536x8....512K...250ns CMOS 284C4008 8.95 SI0/0 8Mhz (CMOS) y
5 27C010-15  9.95 131,072x8...1MB...150ns CMOS . Z84C4108 8.95 SIO/1 8Mhz (CMOS)
& 27C020-15 24.95 262,144x8...2MB...150ns CMOS 284C4208 8.95 Sl0/2 8Mhz (CMOS)

*Surface Mount 28530 4.55 Serial Communications Controller
48F 'CIRCLE 253 ON FREE INFORMATION CARD




EASY FAX
1-800-582-1255

EASY ORDER
1-800-582-4044

Features - 168-3CK
[FUNCTION | RANGE|  ACCURACY _|RESOLUTION] | The AUTOTEMP 168-3CK soldering station offers the
200mV/ 10uV ultimate in controlled temperature hand soldering = The
2V 1004V soldering tip is grounded through the power unit to
REAEIECH 20'2% stnoel G UE oy ensure less than 0.4mV or 0.03mA leakage - The
cartridge element wire is precision wound at the end of
210%0,% 01% of rog+Sagts 'm\\: the stainless steel shaft to ensure max. temperature as
2v 100pV close to the working surface of the tip as possible. This
AC VOLTAGE 20| £0.5% of rdg+10dgts 1mv results in both rapid heating and instant recovery
200V 10mv *AutoTemp is constructed with a lock-out feature to
750V| 10.8% of rdg+10dgts|  100mV allow supervisors the abflity to set and lock the stations
2mA[ 10.3% of rdg+3dgts 100nA at a specific temperature « Ideal for hobbyists, service technicians or production lines.
DC CURRENT 2002'8: :gg:z z: :gg:ildgts 1‘0:: S M
2mA| #0.6% of rdg+10dgts 100nA *SUPERTEMP XY9-60DK solder station offers a
AC CURRENT | 200mA| +1.0% of rdg+10dgts 19uA unique electronic control circuit that maintains tip
20A| +1.2% of rdg+15dgts 1mA temperature to within £3°C (6°F) of idling. This Is
2009 $0.2% of rdg+5dgts 0.0102 accomplished by embedding the thermocouple sensing
2K 010 | unit in the top of the heating element shaft sa that the
20KQ 0 tip actually sits against it + Revolutionary electronic
RS232 RESISTANCE | 200K(| £0.15% of rdg+3dgts 100 "Zero Voltage" thyristor switching protects voltage and
Interface 2ME2 1000 current sensitive components {CMOS devices) against
20MG2| 10 .5% of rdg+Sdgts 1KQ transient voltage spikes caused in stations using mechanical switching action « Heat-up time
GARRCITANGE Z%HPE 2.0% of rdg+20dgts ‘1‘(‘,2: to working temperature approx. 60 secords « Supértemp units exceed all soldering
20uF| £3.0% of r0ge e equipment military specifications regarding eiectro-static sensitive devices due to zero
0% of pelr+ J0ckaly voltage switching and fully grounded tip.
M4650CR 20KHz THz - - r
FREQUENCY | 200KHz| +2.0% of rdg+10dgts 10Hz Order # Price Description Weight
168-3CK 69.95 60 Watt Soldering Station.................c.ccccecvvnenn.. 2.38 Ibs.
GENERAL CHARACTERISTICS: XY9-60DK 109.95 60 Watt Solderi i igi

Max. Display: 19999 counts with automatic polarity indication + Max. Input
Current of AC and DC: 20A (max. of 15 minutes) » Overrange Indication:"OL"
and "Bar graph flashing” figure on display - Max. Common Mode Volitage:
500Voc/ac RMS « Reading Rate Time: Approx. 1-2 readings per sec. - Temp.
for Guaranteed Accuracy: 23°C +5°C - Temperature Ranges: Operating 0°C
to 40°C, 32°F to 104°F, Storage —10°C to 50°C, 14°F to 122°F » Power |
Supply: One 9V battery (Included) » Size: 3.4"W x 7.4"D x 1.3"H - Unit
Weight (Excluding carrying case): 0.8 Ibs. - Accessories: Operating
manual, 9V battery, test leads, spare fuse, and carrying case. RS-232C Cable,
Floppy Disk (Optional)

Both units feature:
DMM's, pliers, utility knife,
screw driver sets, hex key
sets, wrenches, soldering
iron, solder, desoldering

Order # Price  Description Weight pump, solder stand and
M4650CR  1039.95 4 1/2 Digit LCD Multitester ...............cccocovvevienn.... 1.50 lbs. much more!
RS232C 9.95 RS-232 Interface (Cable and Floppy Disk) ..

E8300

EB305

"STAR"
Model SF575D

"THERMALLOY"

The best collection of fix-it and put-it-together tools.

The most popular tools come packed in this 1arge and

\deal for do-it-y . y and p

crattsman. Designed for most maintenance and repair
Jobs around the house, workshop, etc. Compact vinyl
covered carry-along suitcase with combination lock

P kit Use # for building, repairing and general

of most el ic equip . The
heavy duty, molded poly case Is built to hoid 2 palfets,
and has a bottom center partiion. The case comes

and sturdy removable pallets. Provides sate storage
and keeps all tools clean and orgamzed. Case Size:
17.5°x 125" x 35

Model THM6010
*Suit 14 & 16 Pin Dip ICs

with 2 surface type locks, a durable handle, side

«Output: 0.2 Watt buckles and strap. Case Size: 18" x 14 x 7"

*impedance: 32Q

«Diameter: 2.25" *Can be added after assy Order # Price  Description
*Terminals: Solder Lugs *Dimensions: 0.75" x 0.604" E8305 119.95 51 Piece Professional Tool Kit
Diam. | Order # E8900 92 Piece Electrician's Tool Kit....

Order # Price Description 199.95_

SP232 .95 320 Speaker......2.25"

Price Description Style
.35 Heat Sink ......... DIP

THM6010

"ELECTRONICS
CORPORATION"

Model AD135-700

*UL Listed: 74BI ;
E| «Input; 120 Vac @ 60 Hz ©
" | *Output: 13.5 Vac @ 700mA

Order # Price Description
AD135

IIBPCII
Model BA-920
*Input: 115 VAc @ 60 Hz
=Output: 9 Voc @ 200mA|
*UL Listed: 31J9/E82527

2917 Bayview Drive
Fremont, CA 94538

Easy Order: 1-800-582-4044

Easy Fax: 1-800-582-1255
International Fax: 1-510-770-2346
Customer Service: 1-510-770-2345

Monday-Friday, Tam « 5pm (PST)/V0am-8pm (EST)
: m COD-No personal checks, US funds {$5.00 Surcharge)

m UsSPs E__I UPsS m Federal Express III Airborne

Add 5% of total for shipping UPS Ground ($3.00 min.).
Actual shipping charges based on weight.

D

Order # Price Description Weight
1.95 wall Transformer .....8 0z

Weight
2.95 wall Transformer ..11.4 oz

BA920

"KULKA"
Model 599

New Updated 3 Volume Set

+Convement -Attordable «Easy
To Use «indispensable «80.000
Ditterent ICs (Including 12,000
new ICs on the market) -1,000
Manufacturers’ Data Pages
(100% new and updated)
+180,000 Pin-for-Ping

*Connection: Spade Tabs

. Replacement Devices - Miitary Call or write today for your Iree copy of our catalog.
-Mountlng Holes: 5/32 -Digltal -Microprocessor -«interface -Linear (nn(unhyrﬂqym nwmupbyxm l°9
«Memory <PLDs -ASICs -MPU Devalopment 12 month worrunty en oll tesyTech
Order # Price Description  Pos. | Systems .. m‘::ﬁxﬁ, -
TBS .75 Terminal Block ........ 5 | Order # 91IMASTER.................. 134.95 Prices subject o change without nofice

& sowoi0e|3-o1pey ‘2661 Arenuer
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DANBAR SALES CO.

870 W. CIENEGA AVE., UNIT 1, SAN DIMAS, CA 91773

FAX (714) 592-9518

HEWLETT-PACKARD 86408

(714) 592-2940

HEWLETT-PACKARD 853A/
HP 8558B

Spectrum Analyzer Display with

spectrum analyzer plug-in. Goes

from 0.1 to 1500 MHz, 1 KHz

resolution, -117 to + 30 dBm

amplitude range, calibrated.

$6500.00

TGRS

AM/FM Slgnal Generator 5 to

512 MHz, + 19 to -145dBm RF

output, counter, phase lock.
$2650.00

HEWLETT-PACKARD 3586B
Selective Level Meter

Makes carrier frequency measure-
ments to 32.5 and voice channel
measurements from 50 Hz to 100
KHz. Works with HP3336.

$3250.00

HEWLETT-PACKARD 3325A

Automatic Synthesizer, .1uHz to
21MHz, 1uHz resolution, 1mV to
10Vp-p, sinse, square, triangle,
+/- ramp, dc offset to 5V, full

ik $5000.00

FLUKE 8520A

Digital multimeter, 5.5 digit,
AC/DC Volts, 2 & 4 wire ohms,
20ppm DC accuracy.

$795.00

HEWLETT-PACKARD 3336B
Synthesizer/ Level Generator

Bell standard, 10 Hz to 21 MHz,
4 output Z, AM, PM modulation
.01-99.99 sec.

$1250.00

HEWLETT-PACKARD 8620C
W/ HP 86290B *NEW*

Sweep Oscillator Mainframe,
with Sweep Oscillator plug-in.
2 to 18.6 GHz, +10dBm, +/-
30MHz accuracy up to 18.6
GHz. Both pieces are new and
come with manuals.

$7500.00

TEKTRONIX PLUG-INS
TEK 7A13 $750.00
Ditterential amplifier

TEK 7A26
Dual trace amplifier

PG501
Pulse generator

SC504
Time mark generator

$350.00
$850.00

$700.00

TEKTRONIX 576 CURVE
TRACER '

Accept 3
different

test fixtures,
delivers up
to 220 watts,
2 or 3 lead
devices.

Lt L

$3250.00

CLAROSTAT 240C

Resisitance decade box provides
at the flip of a switch any resis-
tance from 1 to 999,999 ohms
for working circuits in 1 ohm

steps. $150.00

TEKTRONIX 7633

Storage oscilloscope, 100 MHz
multimode storage, comes with
(2) 7A18 dual trace amplifier,
DC to 75 MHz. (1) 7B53A, dual

time base. $1150.00

WAVETEK 1067

Sweep generator, 1 to 400 MHz,
primarily for CATV use. + 10 to
- 55dBm calibrated output, RF
output 75 ohm, includes manual.

$795.00

& Radio-Electronics, January 1992

TEKTRONIX 466

100MHz Storage oscilloscope, 5
mV/div to 5V/div variable
persistance, 3000 div/uS stored
writing speed. Comes with 2
new Probe Master probes and

a operators manual.

$1225.00

TEKTRONIX 7904

500 MHz oscilloscope with the
following plug ins: 7A24, dual
trace amplifier. 7A26, dual trace
amplifier. 7B80, delayed time
base. 7B85, delaying time base.

$2000.00

HEWLETT-PACKARD 435B

Power Meter,
comes with HP
8481A power
sensor & cable.
Power range -25
dBm to + 20 dBm

with 8481 A.
$ 1150.00

WANTED: ELECTRONIC
TEST EQUIPMENT

Call or fax us your list.

All test equipment has
been tested and is
guaranteed to be in good
working condition.

WE ACCEPT VISA
AND MASTERCARD.
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Put Real World Gontrol
In Your Grasp .-

Micro-440 Combines the Features
and Value You Need for Fast,
Economical Project Designs.

Everything You Need
in One Compact Package!

The Blue Earth Micro-440 is a versatile programmable
controller designed for the demands of today's fast-paced _ !
development environment. The standard features of the Micro-440 i i b
provide you with everything needed for a quick, cost-effective solution to '
your project design requirements. In applications from automation to data logging, embedded
control to hobby projects, see what the Micro-440 can do for you!

Standard Features:

83C51FB CPU - High integration member of the pogular 8051 family includes a PCA (Programmabie Counter

Array) with 5 high speed YO channels and a watchdog timer.

* Built-In BASIC and MONITOR-51 - The CPU ROM contains a floating point BASIC interpreter and
an assembly language debug monitor for fast and easy program development.

¢ 32K RAM . On-board memory can be used for program or data storage and includes a 10+ year lithium
backup battery. A write protectable block is available for permanent program storage (no EPROM needed).

¢ Dual RS-232C Ports - Includes a primary communication channel plus a printer port and features a
hardware or software selectabie low power shutdown mode.

¢ 14 Digital VO - Al /O lines are TTL/CMOS compatibie for easy interfacing to appiication circuitry.

¢ Clock/Calendar Module - includes year, month, day, and time registers ptus a programmabie interrupt-output.

¢ Precision 5 Volt Regulator - Allows operation from almost any filtered 6-16 voit D.C. source.

¢ A/D Convertor - An 8-bit 8 channel analog-to-digital convenrtor features singla or differential inputs and 40uS conversion time.

@, Expanslon Connector - Contains all CPU bus signals plus power - enabling user to add Blue Earth or custom expansion moduies.

e Sturdy ABS Plastic Case - Provides protection for electronic components and iooks good, too!

e 6 Layer Board Uses SMT - High tech manufacturing enhances performance and reliability while reducing overall size.

power, refiability, and compactness.

Small size plus expanded
performance!

The Micro-440's highty optimized construc-
tion provides a unigue combination of

Expansion Modules 7 Software

For tast Implementation of expanded hardware requirements, The Micro-440 can be purchased with a wide range of program
Blue Earth Research has developed several ready to use add-on  development and support software. All software packages run on

modules, all in their own attractive plastic case. any PC or compatible and include complete documentation.
Application Module - For testing and
demonstration. Includes 7-segment LED,
beeper, potentiometer, and power MOSFETS.

Macro Assembler - Full featured 8051 assembler with powerful
macro capabilities and comprehensive error processing.

12-Bit A/D Module - Four channels of high
speed (8.5 uS) precision analog inputs.

/O Expander - Adds 24 configurable I/O
channels for LCD and keypad, general
purpose I/O, or high current outputs.

Memory Expander - Plug in 8K to 128K bytes
of RAM, EPROM, or EEPROM.

C51 Compiler - Optimizing C Compiler for the 8051 family by Franklin
Software, Inc. Supports re-entrant functions and implements the ANSI
standard for the C language.

PL/M-51 Compiler - Powerful yet easy to learn language. Genuine
Intel Compiler.

TASM - Tabie driven cross assembler. Supports 10 different
APPLICATION MODULE  processor families. Includes "C* source code on disk.

Our Programming Power is Affordable!!

Blue Earth Research is breaking traditional cost barriers by including all the necessary features that are
either expensive options or not available with other controliers. To realize even maore power and potential
from your Micro-440, we offer packages that combine the Micro-440 with powerful development software
and applicable hardware - all at reasonable prices.

Hardware Package - Micro-440 with Power Supply, Application Module

2 ¥
N «..' -
Micro-440 Programmable Controller Only - Stand Alone Unit ... $199.00 BLUE EARTH
4 ™

RS-232 Cable, User's Manual, and Pocket Reference .................cccoooovvveeeincciiieeeee, $299.00
As above, with MCS®-51 Reference Manual ...............cccooviimiiininciieeii e $319.00 RE S EAR C H
Assembler Package - Includes complete hardware package, with 310 Belle Avenue * Mankato, MN 56001

professional grade Macro Assembler, Symbolic Debugger, and Hex File Converter ..... $398.00

507 387-4001 VOICE
507 387-4008 FAX

Pnces subject to change without notice and do not include shipping or MN sales tax 507 387-4007 BBS
Call for complete details and specifications and a full productprice list. We offer complete technical support.
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NO MICHIGAN B ‘ A L
CALLS ACCEPTED ‘

CONVERTERS

S 10 20
JERROLD-Volume-DONV : $85 $80 $75
Descrambler Compatible 99 Channel Capacity
Parental Lock Audio/Video Outputs
JERROLD-400—60 Channels 40 35 30
DRX-3-105
JERROLD-450—68 Channels ..........ccoeeraeeeeaneeenaanns 42 38 32
DRZ-3-105
JERROLD DRZ-3-A&B 69 65 58
For Dual Cable Systems
EASTERN 550—86 Channels : -~ 70 65 60
EASTERN 550—86 Channels. 74 69 65
With Parental* |

ADD-ON SCRAMBLERS

S 10 20
PIONEER-3 (Super Combo) .. $75 $70 $65
TVI-3TnBL 65 55
FTB-3TRI BL 60 a6 42
SA-3 55 45 42
MLD-1200—2o0r 3 34 29 24
OAK—20r 3 a5 39 35
SUPER PIONEER UNIT 145 140 135

Compatible w/all Pioneer Systems

ALL IN ONE—CONVERTERS/DESCRAMBLERS

Note: Call for Availability
CRX6600-3-M : Hamiin Systems
DRZ-3-DIC Jerroid Systems
DRX-3-DIC , - Jerrold Systems
SABS36 scientific Atanta
SA8580 Scientific Attanta
STARCOM Vi &Vl Jerrold Systems
Z-TAC (all but PM Model) Zenith Systems
MISCELLANEOUS

Jumper Cables, Remote Control for most Cable Converters; interference Filters or any channel.
HOURS: MONDAY THROUGH FRIDAY 8 A.M. TO 8 P.M. EST
90 DAY GUARANTEE — in order for the 90-day guarantee to be in effect, this form must be signed and returned.
FOR VCR, SECOND, THIRD, ETC. HOOK UPS
[] YES, 1 agree — ail units are to be used or resold in compliance with Federal and State laws.

Signature Date
Name

Address

City i State

Zip Phone No.

1'% NOT THE INTENTION OF B & § SALES TO DEFRAUD ANY PAY TELEVISION OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR INDIVIDUAL IN DOING THE ‘SARE,

46518 Van Dyke #101, Utica, N 48317 (313) 790-7896 * FAX (24 hours) (313) 733-6047
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Liqaid Crystal Displays
. 16 Characters x 1 line 3 for $25.=
40 Characters x 2 line 2 for $25.@
16 x 2 812
20x 2 5122

24 Characters x 2 line LCD 12.®
5V power requlred e Bullt In C-MOS LCD
driver & controller » Easy “Mlcroprocessor”
INntferface e 98 ASCII character generator

Magnavox EGea
color monitor

$150.00

.39 dot pitch. Model #:9CMO053. EGA card available.

ADAPTEC 4070A (L) or 4000 A (mFm)
SCSI Controller, your choice 60.2

HERD DRIVES

10Mb Drive $50.2@
(Half Helght, STS06 Compatiblle 612 Cylinders, 2 heads )

20Mb Hard Drive $120.2@

CDC 924166-141 $449.2°
1 15Mb. Fuli Helght, ESDI Inferface)

SHARP-LASER DIODE

Part#: LTO22MC
5mw at 78C nm, single fransverse mode $ 5 .QQ

sbvit IRMA BOARD s$99.%

Links 3270 mainframe systems to IBM PC

Non-Enclosed TTL Monitors

Comes with pinout. 12V at 1.4 Amp input. Horlzontal
frequency 15 Khz. Abllity to do 40 and 80 column.

5" Black & White....$49.00

MAGNETIC CARD READER $25 .22

Includes: ¢ 20 character dot matrix display with full
alpha-numeric capabllity e keypanel with full alpha-
numerc entry e separate 7.5 VDC/0.5 Amp power
supply ¢ standard telephone interface extension
cord e« lithlum battery and flat-cone speaker.

(80 x 16 line) Graphic & Alphanumeric
480 Dot x 128 Dot LIQUID CRYSTAL DISPLAY

15.2 each, or 2 for 20.%®
Driver board available 60 .22

101 Key XT Keyboard $24.00
85Key XT/AT Switchable Keybd $24.00

FLOPPY DRIVES
360K $45.2 1.2 Mb $55.=
720 K $40.%2 1.44 Mb $60.%

5.25" bracket for 720K or 1.44Mb drives $7 extra

640 x 200 LCD $29.%

The unit Is the display for the Toshiba T1100+ laptop
computer. Driver board to generate text and
graphics not Included. This is a serlal interface LCD.
You should be very famillar with wiring when
attempting to use this unif.

640 x 400 LCD S$50.22 solko part #:r642F

CONTROLLER CARD BLOWOUT!

XT hard drive controller
Controls 2 hard drives $39.00
MFM controiler-1/2 card-8 bit with cables $44.00
AT Hard Drive controller 16 bit
Part #WD1003-WAH - runs up to 12 Mhz only. .$29.00

BEO3IRT7-s=

These are - 16DX Mhz co-processors. Fully
tested and guaranteed to work at the desired
speeds below.

166Mhz — 115.220Mhz — 120.
25Mhz — 125.2933Mhz — 135.2

380 WATT POWER SUPPLY $29.00
Non-enciosed - Qutput: +5V @ 50 A, +12V @ 6 A, -12V
@ 1.5 A, Dimensions: 12° L x 5" W x 4"H

73 waTT SWITCHING POWER SUPPLY $19.00 or 2 for $30.00
(2) 4 pin power connectors attached * 115/230 Volt
Dimensions: 8.5" L x 4.5" W x 2" H « Output: - +5V @ 2-9.75
A-+12V@ 0-1.5A--5V@ 0-04 A--12V @ 0-0.5 A

Proteon ProNet-4 Model p1347
Token Ring Board $129.9¢

16 bit - 4 Mbps -~ IEEE 802.2 and 802.5
compalible - twisted pair - interoperable with IBM
Token Ring network

40 WATT NON-ENCLOSED POWER SUPPLY 2 for $25.00
50 WATT NON-ENCLOSED POWER SUPPLY 2 for $25.00
60 WATT ENCLOSED POWER SUPPLY 2 for $25.00

NEC-ARGON LASER $399.%
30 Mw. (avg). Blue Beam only, Model 3030. Fully
tested. Power supply available for $500.
HeNe Laser Tube 10Mw (max. output) $99.2

EGMPIRO uTTLE BOARD PC $79.2

256K RAM included, expandable to 768K
on board (256x9 SIMMS) °* Floppy
Controller 360K/720K/1.2Mb/1.44Mb = 2
serial ports and 1 parallel port -
Keyboard input & Speaker Output -« Has
SCSI controller Socket +* (requires
optional pal & controller) <+ Board is
the size of a 5.25" floppy drive

Optical Laser Array S499 .22

Call for free Information package

THE SPY IN THE SKY

1728 element CCD $19.00
4096 element CCD $29.00

' 1490 W. ARTESIA BLVD, GARDENA, CA 90247
. Order desk only: USA: (B00) 872-8878 ca: (800) 223-9977
 L.A. & Technical Info: (213) 217-8912 . OEM INQUIRIES WELCOME

Minimum Order: $20.00 Minimum shipping handling charge
$5.00. We accept cashiess cheks, MC or VISA. No personal
checks or COD's. CA resdents add 8.25% sales tax. We are
not responsible for typgraphical emrors. Ail merchandis subject
to prior sale. Phone orders welcome. foreign orders require

| Fax: (213) 532-6304 - 20% Restocking fee for returned orders. special handiing. Prices subject to change without notice.
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Computers, Components, Tools And Supplies

b Computer Products

3931 Edwards Road express order line - 1 (800) 423-4499 - orders only please

Cincinnatl, Okl 52 technical support / information - (513) 531-4499

CHIPS 14419 550 |[LM1830 495 [7812KC 150 | ZILOG L3 1.09
14 750 [Lmis7r 695 781 59 IL-1 150
14451 180 |(Mi872 7.8 [78L1S B9 {230BCPY 325 lilg7a 825 Overstock Deals... Tech Spray
595 [LM1877 3195 (7815KC 150 |50 Sl 528 |HI3A1 75
4000 14497 7.95 |LM1889 3.95 | 781 59 | 78002 10.00 |H21A3 4.00 Thousands of each item in stock!!! Zero Residue Precision Duster/Freeze Spray
LM1896 193 |7818KC  1.50 :
:88? % L ULN200 79 | 7824 B0 %ggg? g‘gg TRANSISTOR Moisture-free, Non-flammable, Non-abrasive
4002 34 | TLo61 | RER OB R " [mpsuc2 25 | Integrated Circuits Variable Rate Spray - List Price 7.95/can
g BINE  Spmn EiMm R|SROM L pe 0
E E . .59 |17 . j i
o 2911066 119 XA 330 [7905KC 169 29 8[54 T || B S il (IR 14 Ounce Spray Can
-49 | TLo71 -79 | xR2240 2.50 | 7! .69 | 2708 495 | BF167 50 | 74LS107 Dual JK Flip-Flop ....
4010 48 Case (12 cans)
4010 48 | To72 73 |xaz2e2 150 [7906KC 169 | 2716 695 |3 5.00 it pari
gy o %%? 1.33 mgggg S?g %KC ‘,gg 2732 425 |Ja10 75 | 74LS280 9 bit parity gen-check.
4013 47 | Tio82 79 ) 27328 425 | MJE 1.00 | 74HCT175 Quad D Flip-Flop . .
o o moss 119 Eﬁ%& §1§§ ::L 2 ‘-Zg Sres- o0 433 |IRERY 82| 741CT257 Quad 2 Input Multipiexer Zenith PC Keyboards
, i . 69 2764300 395
% [x  eBsichcie 1 s |Eid %0 |3 g 96LS02 Dual Monostable Multvibrato industrial Quality 101 Key Keyboard, AT-XT
4018 & Lizoa 30 |Caosr éﬁgg 7915Ke 1'.29 S7%iA 550 4:7.2 MPsiis '35 | 9212 Foppy Disk Data Separatar Switchabie, 6 Foot Coiled Cord, Brand New
69 i > -89 127C64 425 | MJ1000 150 g ' .
ot 9 |maor S |Case 8 (7aze 69 |37Ceiace 398 (MG V35| 4001 Quad2inpul NOR Gate Sculptured Keys, Rack-mount 18.5" Faotprint
4022 69 [LW30oH 295 |oAdos 322 R G NEOZ136 1,00 4017 5 Stage Counter
34 |LM309K  1.50 (CA3065  1.70 27128 450 . 4049 Hex Inverting BUfer....................c....
B BT Tmicwe U lawomes, ot ihiNGE R i iarind 'l
S 69 [IM312n 550 |Cazos2 1128 |€5C02 625 |57(3%8 "% 232 Urowe 38 Transistors & Diodes
0 (MW TR TB|Ee iR |yS@w sk ape % 360K Floppy Disks
pioad IS |LMBITT 79 1GA3089 169 435 37556200 525 | Snpa 3
prEt 199 LM318 1.39 | A3 1.79 | BBAI 525 |57556.150 6.50 | MJE2955  1.50 PN2222 gen pur NPN Trans
4032 139 tﬁ 123 ;::‘ag gﬁg:gg 1.@ g‘?\‘z‘ %:é gcgg 200 g_gg 32,53%25 69 [ 1N4005 600 PIV @ 1 Amp Dicde Zenith Labeled Premium Diskettes....100/19.99
:8% :g tx g::K 3.2!53 g:g::g ‘.gg &go 2§4 g;gfgmso gﬁgg N3303 a5 | 1N4446 Signal Diode
290 S|mwes  olcaies o |SAS 328 |5itsia 738 |aaiy 0| 200 Vot @ 1 Amp Diode . Heathkit Closeout Deals
4042 69 |LM35] 32 [GA3te 400 16350 §19 |27c512-150 825 |on3433 150 Amp Diod
a .69 | LM331 6.5 | ¢a3183 ‘99 |6875 995 [ 576701.20019.95 | SNaney 29| 1000 Volt @ 1 Amp Diode . . . -~
043 -89 |1 M334 1.69 | ca3401 150 | 6882 1.00 3 Naes = Genulne Heethkit Kits - brand new..... This is a rare
2045 "g LM335 1.99 | MC3302 75 K CHI MPS3638 .25 one time opportunity for these products only...
4 79 |H 13‘; NC340 1% |8000 SERIES GLoc CH:;POOS PN3642 25 | Crystal Osclllators ]
4047 79 [ovazr 118 12 8031 4.2 §06 phgess 25 Dlilem:mle:irrKn SK202 - :g.n Loval 1 - Easy
:8:3 ;g LM338K 6.95 73 1.70 8035 %: MM5311 5.00 3503 52 14.112 MHz Crystal Osc. 2.00 bequnners_ it to help prplecl your ‘2320 ines from
& 34 | LMsas gg mgg:g; ?g 80803839 21 :ug}s ‘ggg gz = 32.0 i s 200 o ‘iiisp'kesn:nds;abcchamabulld-ups,
@ BiE BlER 0BG R MBGWYEINee X v Blow-out price 298
79 (masok 495 |MS3AZS 232 [soB0 525 (MM3D . Zoo |anarzz  resf ! Baud Rate Analyzer Kit SK205 - Skil Level 1 -
4056 1é3 {M350T 395 | MC3486  3.00 ggggA igg MMB375AB 4.95 h% 1%8 C and C S Displays baud rates between 300 and 38.4K -
4060‘0'53 & té%?é .gg MC3487 219 o2, 5 525 |MM58150D 5.00 [5n3g04 20 ) ) e tion M/F DB2S with pin2
4085 38 | CFass 1ge [LM3%00 92 |aose 853 |MMs8167A 12.00 | 5N300s 20 | 40 Pin, Low Profile IC Socket .. .0.15 |or 3 configuration
pre d R 93|tMases  res GRS 'G98 |Msusmz 350 0% 149 | DB25-P, Right Angle PC Mount .0.30 |60% off! $19.99
4069 34 K -13 | 8088A 6.50 4123 30 ; i
o 3 |DIGE oG MBS 5% laeey 1060 |smAM a0 g | e R e s ey |HOt New Motherboards...
:o;; -34 1 1LMaze 1.39 {LM3016 2,69 ggg%—sz 12'88 2101 1.99 e ‘38 40 Pin Right Angle Ribbon Header. . 1.00 "
s i |Rse 79 moaor a0 |B3R° 190013100 %83 |aNams  so | 33/50v Radial Lead Electrolytic Soild State Technologies’ Latest US
4015 2 M8z 269 |MCa023 200 8153, i am 248 oy 35| .47/200v Radial Lead Electrolytic Designed and Built 486 Motherboards
47 3 (CMses  Zeo (Mcazt 40 leise” 525 |TMswas 2% |24 30| 1/50v Radial Lead Electrolyiic..
i 9 |tMase % MCase 138 (G35 O3 |MNS''®S 333 [BNastr 138 | 47725 Radial Lead Electrolytic Swadard festuresinclude:
4082 34 |(Mase 150 [MSade 19D |e203 1600 [611 295 |2Nagla 30 3 h Flash BIOS Memory - Weitek Math
4085 79 |tm3se 279 [MS4588 .78 1ga033 1650 [e116Lp2 425 |2N49s2 25 | t0/25v Radial Lead Electrolytic
4086 79 | [ 210 |WCATAY 42D [e2 3.00 P95 435 3 | 5o/25y Radial Lead Electrolytic Coprocessor Support - Expandable to 32 MB
4083 -49 | Mag2 99 |18L7 2125 |8212 325 |6264LpP-12 525 |2N3108 130 ) "o |of On-board Memory - 8 Expansion Slots -
o) 139 [Lm3s3 59 | 7108 g0 | 214 e poSitoms 1 33| 470/35v Radial Lead Electrolytic. 5100 |2 = 5 = e
4099 139 LF411 .99 | 7107 10.00 | 8558 325 | 432381512 822 | nsa01 35 | 2.7pt/25v Disc Capacitor rocessor Speed and Cache Size are Field
40106 70 [Hase  Boo |72 900 |g5244 350 LP10 725 1oNgsso 38 | ; X Upgradeable - Includes intel Processor Chip
40107 70 | TH4E2 150 (7298, 2090 laooe alamen N5819 50 [ 22pt/25v Disc Capacito
PER 85 |Thasa 325 | 75108 1.9 (8228 425 | hCoBo0 2000 |oNrS  5q | 39pt/25v Disc Capacitor . AL "
450 501747 289 (72138  1es (8235 483 |ADCOHOM 325 |PNS&78 249 | 47pt25v Disc Capacitor. -20MHz no cache
420 115 |NESIT 1% 75150 red |g28 555 |ADGoale 2090 |2N6o4s 183 | 100pt/25v Disc Capacitor 4B6SX-20MHz 84K cache
4310 79 | LM23 35 |15154 169 18243 325 [ADGOS17 14.00 |2N6045  1:85 486DX-33MHz no cache
4511 A= €2 | 73180 495 | g3s50 752 |aDC0831 525 [2Ne107 1.0 | 270pt/25v Disc Capacitor 20/1.00 m
4512 7o |28 i3 |R1% 132 |ez 325 ’ 124 100 | a305¢1ky Disc Capacitor 486DX 33MHz 64K cache ...
4514 1119 | 'hises T1g | 72582 189 | 82514 379 251 400 P sc Capaci { X 33M
4515 189 63 |7 183 [gocs1A 425 [DTOA 6282 110 | 470pt/100v Disc Capaci 201100 |486DX 33MHz 256K cache.
4316 79 |LM2gs 163 [7sa%0 29 18353 213 [pAcosoo 219 |MPsesia 20 P (28 CEFEIET, i
4518 79 |NE570 325 | 7242} 23 {82532 425 A 219 719 50 | .001ut/25v Disc Capacitor
419 70N 288 zfass s |%a3s 322 |Bacioro 1100 |Myldoss 425 | -O1ulft6v Disc Capacitor Super Mouse Blowout...
g .00 | 7 59 : i ' X
peet) 48 [NESSO 2689|7547y 139 18234 ¢ 2 BasiGz: 300 |42 20 | 05utis0v Disc Capacitor 2 Button Logitech Serial Mouse $15.99
) 9 | 7o g L) 159 |82Cs4 .25 MPg- o 30 [ 1ut/25v Disc Capacitor oo 20000 | T :
527 2 Luz10 78 | 75493 99 8255 19 | COMM. CHIPS | M5 A o P s IvB .
. 1 { i 3 A- .
P 198 |z 5 VW seas 3% ?56:3{2550 lgi% Fsa20 22| Tes-10 Torraid Coil Form.. 025 |T OWer Supply bargains...
4532 14 733 79 | REGULATOR |8256 14.00 | NSTeds0 ‘1:88 MP! :4 38 Brand new heavy duty iinears from Power
4534 5.00 | CM741 38 | 78MG 1.00 (8257 25 |nSiess0 1695 MERAER 30 One and Universai
:5538 1-?‘ m;zwc 149 7?‘MG7T 1.90 3222;-5 Zg AV-51013 425 (MPSASS 33 RFt Suppression Cores
4541 119 | [ oI 43 |85%5.2 50 6011 6.00 |MPSA-70 15 | Snap on AC lines for RFI suppression ..... 299 |HCC §12 - 5V @ 6A / 12-15V @ 2.5A DC dual outout
4543 119 [ Moas) 5 IR 383 |e205 25 |PR14728 219 {ypSags 40 o
4552 135 |[Mi0ia 2069 |LM337 425 |8271 4g'9s | [R1S028  4.25 MpSAss 40 EVC 5@12 - 5V @ 12A DC
553 350 {M1303  1.69 |LM337T  1.19 |8272A 25 | 6402 7.0 | 11p3g s Lap-Top Tote B
2 CAlEE Bl e g8, WS 3 Lap-Top Tote Bags poason - v 30800
: ] i 00 | wD184aM 10, i
4558 169 |MG1349 2009 |LM350T  3.95 |8276 4gp | WD1S43M 1000 | Tipaz i ! YOUF CROICE w.rvrvverssvssnssrsnresssesnies $19.99
4560 350 |MC1350  1.29 |LM723 .85 | 8279 23 | OPTO TiP105 82| Padded, Zippered, Lined, w/ Shouider Strap
fac) g MC13%8 189 |MC1723C0L 100 e 322 |anzs 75 |TIP110 ‘g5 | Biack Synthetic Fabric Cover, Made in USA
R Rl cxime miBR 0 RINS Rz ® Software Deals...
BB ZAE BER R BIRE . % #2000 10w windo pocket 800 |ourgem s LoTuses o marapst e
4584 69 [(m1ag8 65 [7806 39 {8289 10,00 | N33 190 | Tipvar 1e8 #26 339-12_* 4. Spgwinsl DEERBL B )P0 S o $9.99
:;gg g o-g H&ﬁsﬁ .gg ;gl'.‘so% .ig 829; ;‘% pritsd 125 [Tipoess 199 | #28 Bag, 1511°x5 wi/inside pocket...... 15.00
4724 119 |MC1558  3.50 ) ‘59 | 8741 10.00 4#‘136 ;gg o= #37 Bag, 12"x14"x6" w/2 compariments. 20.00
14174 .60 |MC1594  10.00 | 7808KC 1.50 |8741A 12.00 gN137 2% us.. Thousands
14175 .60 | MC1648 90 | 7810 659 8742 20.00 & oqafs. iodes
14408 13.88 |MC1723CL 1.00 | 7812 5q | 8748 .95 | HP3700 2.25 |resistors, crystals
14410 7.59 |MC1733CL 1.00 |78L12 59 (8749 11.00 Mg}-z -g9 A heor s
14413 10.99 |LM1800  2:69 [78M12 49 | 8755 24.95 & 1.50 | GALL or WRIT x Py L . X
14412 759 |LM1812  7.95 | 78H12 800 |8756A  26.95 |TIL1N 1.09 | for complete list... Note: All prices and availability are subject to change without notice
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TWO NEW MODELS
ULTRA HIGH SENSITIVITY

STARTEK

FIND FREQUENCIES FAST
LOCATE RF SOURCES

(BAR GRAPH - COUNTERS

CALIBRATE EQUIPMENT,
ANTENNAS, CIRCUITS

e 2 INCH LED BAR GRAPH
BRIGHT RED DISPLAY SHOWS
THE RELATIVE RF SIGNAL
STRENGTH OF INPUT SIGNAL
(NO BACK LIGHT REQUIRED)

TWO NEW MODELS

1-1500 MHZ &
1-3200 MHZ

® 3-5 HOUR PORTABLE
OPERATION WITH
STANDARD FACTORY

® SWITCH SELECTABLE INSTALLED NI-CAD"s

RF
DOT OR BAR GRAPH R SIANAL BAR Gaapy e 3 GATE TIMES
SEN,
® ALL MODELS COMPATIBLE STVITY 3.2 61z RF ® 1PPM TCXO TIMEBASE
WITH MFJ ANT ANALYZER SOUNTER

® DISPLAY HOLD SWITCH
WITH INDICATOR

® FULL YEAR
LIMITED WARRANTY

® 9-12 VDC AUTO-POLARITY
POWER INPUT - WILL
ACCEPT DC POWER PLUG
CENTER NEG. OR POS.

7e000pp,

e BRIGHT RED LED DIGITS

e WHILE CHARGING NI-CAD (NO BACK LIGHT REQ'D)

BATTERIES- COUNTER
CAN BE USED OR

SWITCHED OFF e DESIGNED & 100%

ASSEMBLED IN USA

e StarCab™
ALUMINUM CABINET :A?A[I?EL- 1155 c;HBzG . .$220. |
ALL PRICES '

INCLUDE FACTORY
INSTALLED NI-CADs &
110VAC ADP/CHARGER

MODEL 35-BG
1 MHZ - 3.2 GHZ. . . .$265. |

#1500A
1-1500MHZ

3118. #1500HS

1-1500MHZ
$159. #15-BG  §220. #35-BG  $265.

FREE CARYING CASE & TELESCOPING ANTENNA WITH PURCHASE OF MOCEL 35-BG, 15-BG OR 3500
FREE CARRYING CASE WITH PURCHASE OF MODEL 1500HS OR 2500
LIMITED TIME OFFER - YOU MUST MENTION THIS AD WHEN ORDER IS PLACED

8 ANTENNAS & PROBES

#2500

10HZ - 2.4GHZ

#3500

10HZ - 3.5GHZ s210.
$250.

4 i | #TA-80 Telescoping BNC antenna . .. 12.00 #LP-22 Probe, Low Pass/Audio. $22.00
. #TA901 Telescopingelbow BNC ... .. 15.00 use with 2500 & 3500.
) 4 #RD-160 150 MHZ Rubber Duck BNC. . .16.00 Attenuates RF noise.
y ; : . #RD-2750 27 & 50 MHZ 11* RD-BNC .. .28.00 #P-110 Probe, freq counter or. . . .39.00
l @ JRD450 450 MHZ Rubber Duck-BNC. . .18.00 scope use, 1X, 10X.
#RD-800 800 MHZ Rubber Duck-BNC. . .29.00 200 MHZ scope use.
" MISC & BNC INTERFACE CABLE
#CC90 Black vinyl zipper carry case . .12.00 #BNC-18 18" 50 Ohm cable. . . . .. 8.50
b g} #DC.690 12VDC Aulo adaptor/charger . . .9.00 male BNC ea, end
X #BNCRCA Adaplor, .......... 2.00
E F-BNC to MPHONO
T L /
e ‘ ORDERS & INFORMATION ‘
| — 305-561-2211 Y/

ORDERS ONLY - TOLL FREE | I—

800-628-8050 @l

STARTEK inreanarionas inc ) F o , _
396 NE 38th ST, FT. LAUDERDALE, FL 33334  tamia st o iss minos10 ey al atrers add 150 o o m
ouc

PHONE (305) 561-2211  FAX (305) 561-9133  Prces & specticators. T Bl el S
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Multi-Scan Super VGA Color Monitor ....................... ... ... .. .. .. ... $269.00
Casper TM-5414 * MDA, CGA, EGA, VGA, & SVGA Compat. » 1024 x 768
* 14" * NEW * .31 mm dot pitch » 1 Yr. Warranty * IBM Compatible »

IBM Keyboard (IBM P/N 645-0200) ... ............oooiiiiiiia ., ... $49.95
Genuine IBM * Tactile Touch! 84 key » 5 pin Din
* AT 286 & 386 Compatible »

84 Key Keyboard .............. ... T e s T . I $19.95
AT/XT Compatible » Autosense * NEW
XT Turbo Motherboard (order # R/TURBO-10) ...................oooooioo .. .... $39.95

XT Compatible » 10 MHz » 8 Slot » w/Bios & CPU * 256k x 4 DRAM &
0 K inst. x 2.1x faster than XT » 8088-1 CPU =

XT Motherboard (order# R/XMB) . ......... ... . 0 $29.95
XT Compatible » 4.77 MHz * up to 640K using 256K x 1 & 64K x 1 DRAM
* w/BIOS & CPU * 8 Slot » 0 K installed =

286-12 Motherboard (order# R/XMB) .. .. .......... .. it $79.95
AT Compatible * 12 MHz * Mini Footprint * w/Bios & CPU *

386-33 Motherboard w/CACHE! (order# R/386CMBC-33) ........................ $449.00
33 MHz « 8 MB SIMM « 0 K inst. * w/Bios & CPU » 64K Cache

16 Bit 286/386 Floppy/Hard Controller (order #R/AFH) .. .... ... ... ... ...... .. .. $49.95

Supports 2 FDD’s & 2 HDD's * 360kb to 1.44Mb FDD * AT Compatible *
supports MFM Hard Drives * w/cables & manuais

8 Bit /O Interface Card (order #R/I10) ..............cooiir i, $29.95
XT Compatible * PIO * SIO * Com 1-4 * 2nd SIO opt.
* Clock/Calendar * Game *

0-384K Multifunction Card (order #R/MF) .. ... ... ............ccoooiiiii. .. ... $29.95
XT Compatible * 384K opt, OK installed * PIO » SIO * Game Port
* Clock/Calendar » 2nd SIO opt. *

Monochrome Graphics Multi I/O (order #R/MGMIO) ........... . $39.95
XT Compatible » Hercules Compatible * supports 2 360K FDD's
* Game port » PIO » SIO + Clock/Calendar * All in one slot! &

Multi I/0 and Floppy Controller (order #R/MIO) .. ............... .. 0 oo . $29.95
XT Compatible * Supports 2 360K FDD's * PIO » SIO » Game Port
* 2nd SIO opt. * Clock/Calendar *

Eprom Programmer-Ten Gang (order #R/EPROM-10). .......... S AL R s $149.95
w/Software » IBM Compatible * 2716 to 27512 »

IDE Hard Drive Controllers
with High Density-Floppy controlter . ......................... ... el =+ 0 solA = sl $24.95
with High Density Floppy Controller and 2 SIO/1 PIO/game ports ... ...... ceeee .. $29.95

Haltek Electronics is a 15,000 sq.ft. retail store in the heart of silicon valley. We offer one of the most diversified selections of
high-tech goods from the, oldest to state of the art. We are exceptionally strong with computer products, IC’s passive
components, electro mechanical, optics, wire & cable and probably one of the biggest inventories of Lambda power supplies
around. We do not have a catalog or a product listing, due to the ever changing supply.

So give us a call and we will be happy to check stock for any and all your electronics needs.

E L E C TR O NI C S

1062 LINDA VISTA AVENUE ¢ MOUNTAIN VIEW, CA 94043 ¢ 408-744-1333 / 415-969-0510
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A COMPLETE EIECTRONICS
SUPERMARKET!

Printer Cables (order #prntrcbl) ......... ... ... .. ... ... ol A R i $4.95
Parallei » IBM compatibie * 6’ * NEW *

182 MB ESDI Hard Drive (order # R/1654) ............ S B O Dol Ior S0t i T $495.00
Micropolis 16545.25" H.H. » Refurb » 1 Yr. Warranty

40 MB MFM Hard Drive (order # R/ST 25%) . ....... .. . .. it i $195.00
Seagate ST 251-1 » 5.25” HH. » Refurb * 1 Yr. Warranty » 28 ms

80 MB SCSI Hard Disk Drive (order # R/ST-296N) .............. o O3 T ke $295.00
Seagate ST-296N » 5.25" H.H. » Refurb * 1 Yr Warranty » 28 ms

Hard Disk Cable Set (IDS34 x IDE34 x IDE34) ......... ... ... oo, $2.95
Extra20 pindatacable............................ ... LT Y el e e o A $1.49
Visible' laser DIode ™, . ' 13 255 ol e 5= M s 16 i o sl s widun oo [ e dona il R4 Fia < W8 514 x $49.95
Toshiba TOLD 9211 * w/docs * 670nm * Puiis *

Helium Neon Laser TUBE! ., «. ws uaim i oo se s iisisiin o5« = oo s s goidone s sy me gar b b $14.95
Approximately ImW + w/mount & connector * w/o power supply *

8" Digital Calipers .......................... NEW 4o A m T s o Bis Aoy 2 $150.00

Mitutoyo CD-8"./mm » Data Hold » data output * Plastic carrying case

LCD High Visibility Display *

Mini HeNe Laser System ................ Tube & Power Supply ....... o $79.95
12 VDC input * Great for low recoil rifle sights * portable appiications

* P/S 1" x 1" x 2.5" » Tube .75" x 3" *

Len s/ Mo It o m e =i 55 e I 0 500y ST 181 D5 ML e 11 723 8 (S -] 2 2 1 $4.95
Fuji Optical * 190mm lens * 13s” front surface mirror * F1.5 »

S CISINCABICL B 8 B 08 T e T e L= e £ L VATSE— o LVl ) il e EOFEG $9.95
DB25 maie to 50 pin Biue Ribbon male » 3" * NEW *

SVOIt POWer SUPPIY . ... .ot $195.00
Lambda #LYS-K-5-OV * 70 Amps * NEW » w/manual *

12 VOt POWer SUPPEY ........ciitiiiin i it s s ioinenns .. $39.95
Lambda #LM-B-12 * 3 Amps * with O.V.P. »

Hand Held IC TS | 1) v .o & 5 d o5 a v e ¥ b Sl i nme | ¥ v 1 oS e A & $185.00

Tests TTL 74, CMOS 40/45 DRAM 4164-411000, 4416-44256 *Auto power down
* 3.5"W x 7°L x 2"H » 9VDC battery or adapter (incl.) * New
Identifies unknown TTL 74 and CMOS 40/45 » compare price anywhere! »

Keyboard Adapter .................oooiiiiiiiiiiiiiiii i $3.50
AT/5 pin DIN to PS/2 Microdin % use your AT Keyboard on a PS/2
* Great with our real IBM keyboards *

AT-10 Boards (order #DIO-500) .. ...ttt $18.95
2 serial ports * 1 parallel printer port * game port » AT compatible
* short card « NEW »
b +ABOUT 0O U R ROE E UNRE S S e e
Our refurbished inventory contains items that fall into one or more of the following catagories: 1) fanlcd pnm\ry testing, 2) was sold and
retutned as failed, 3) cosmetically impetfect. In any case, the item was returned to the O.E.M. (original equipment manufacturer) and was
reconditionsd o fixed to original manufacturers specifications, HALTEK guarantees all returbished pmdm ta for 90 daps from the date of
purchase. Any itein may be exchanged within that period. The management of Hailtek Electronics requires that any returns be in the original
packaging and be complete, including any and all manuals, cables, software, etc. and must be accompanicd by the original sales mpl
Prices subject to change without notice @ Quantities limited ta stock on hand ¢ All items are refurbished inless indicated as "new”

BBSH (415) 969-6321

ICCJ

E L E C T R O N

1062 LINDA VISTA AVENUE ¢ MOUNTAIN VIEW, CA 94043 ¢ 408-744-1333 / 415-969-0510 |
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TOLL FREE ORDER
HOT LINE
1-800-423-0070

PC BOARD SUPPLIES
Copper clad boards
for use with TEC-200
22-250 3x6 $1.62
P1-36 3X6 2.03
22-260 4X6 2.27
22-261 6 X6 2.88

WIRELESS FM STEREO BROADCASTER KIT MAKE CIR
CAT. NO, SFM-II  $19.95
DC’S all new FM Stereo Transmitter
it is based upon the unique BA1404 e ;
tereo Broadcaster Integrated Circuit @
hat includes all the complex clicuitry
o generate the stereo signal. The kit

ncludes the new spectal IC, a 38 KHz . aaad i 2o CRRLURD . 1
rystal, circuit board, and all the small WITH TEC-200 FILM POSITIVE PRESEN-
omponents . This facinating project will provide many hours JUST 3 EASY STEPS SITIZED PC BOARDS
f enjoyment as you re-broadcast your CD/VCR/Cassette or I 22-3302X4  $3.83
tereo broadcasts from your satellite system thru your high- 1. Copy circuit pattern on TEC-200 22.3323X 4 4.40
uality FM home or auto stereo system. film using any plain paper copier. 22.334 4 X 6 5.7
2. Iron film onto copper clad board. 3 .78
3. Peel off film and etch. 22-3366X 6 Gt

ORDER TEC-200-10 FOR TEN 22-3386 X9 9.63

FUNCTION GENERATOR KIT ORDERFG2 KIT
K ‘ $19.95
UNIVERSAL DECODER (RE MAY 1990) ICs
CD22402E 7.95 CA3126E 1.95 NE564 2.29
LM733 .99 74COON .29 CD4053 .50
A great project to enhance your bench. This handy little func- LM7805 -50 LM7812 .50 LM7905 .50
tion generator has a bullt-in buffer amplifier, a 3-decade range 18 Uh CHOKE .39 3.58 MHz 1.00
selector switch that covers 15 hZ to 25 khZ, output level con- ORDER ABOVE ITEMS DIRECT FROM THIS PAGE
trol and functlon switch to select sine, square, or triangle.
MOREKITS
3 DIGIT LED DVM ONLY 3" X 3" READS 0 TO
ICL7106 EV KIT LCD DIGITAL POWER SUPPLY KIT ] 100V DC ORDER DVM3 $19.95
PANEL METER NOW $24.95 PS-1$16.99 FM WIRELESS BROADCASTER FMI $ 9.95
The ICL7106 EV Kit is based upon a Output of this power supply is con- 8038 FUNCTION GEN. KIT FGI $9.50
3-1/2 digit A/D converter that includes tiniously adjustable from 1.2 to 25V SEQUENCER PROJECT  SEQKIT $9.50
all the circultry to build a digital panei DC . The LM317T voltage regulator CHRISTMAS TREE PROJECT
meter. Operates from a 9-v battery. provides excellent regulation and Build this unique seasonal project and have
Includes LCD, 7106 IC, circuit board ripple rejection. Includes a 1 A an unusual converstion piece. Powered by
and small parts. Builder must add fransformer, PC board, LM317T, 2 two D cells, 17 LEDs flash in a seemingly ran-
resistors to expand to multi-meter binding posts, and all small parts. dom fashon. Kitincludes everything except
batteries. ORDER XMASKIT $16.95

70-WATT STEREO POWER AMP

35 WATTS PER CHANNEL UNIQUE IC’s
Now you can boos ylour low power car NE602 $2.00
stereo with the new PM-35 module kit. Each UGN3013 .98
module can provide up to 35 watts per chan- ULN2429 1.75
nel whil operating from the vehicle’s battery ZN414 2.00
’ Into a 4 ohm speaker system. New hi-tech XR2206CP 4.75
{ power op-amps are used in a unique circuit XR2212CP 4.75
T to increase voltage swings, thus more MAX232 5.40
‘ . ‘s power.Additional modules can be used to in- ULN3330 1.50
- ‘ crease power to 100 or 200 watts/channel. ICL8038 3.85

ORDER PM-35 KIT $19.95 ICM7226BIPL 23.50

DC E LECTRON ICS TO ORDER FROM THIS PAGE CALL: 1-800-423-0070

SEND MAIL ORDERS TO:
PO BOX 3203 SCOTTSDALE, AZ 85271
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PACK TO SCHOOL SPECIALS!
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DIGITAL MULTI METER $24.95 LOGIC PROBE $8.49

CIRCUIT

_EE

SPECIALISTS

DIGITAL PULSAR $9.95

* 30ranges * TTL/CMOS/DTL * Accurate time base generator
* 3 1/2 digit D.M.M. * Hi/l.o/Pulse/Hi impedance * Output: open collector [inter-
* LCD display * 20 MHZ max input frequency facable with any logic circuits]
* Measures: DC & AC current, * Reverse power polarity * 45-18VDC
resistance diode check protection * 9 selectable output frequencies
audible continuity & * 3-18VDC [16 MHZ, 8 MHZ, 1 MHZ
transistor HFE * Completely assembled, ready 100 KHZ, 1 KHZ, 100 HZ,
to use! Not a kit!! 10 HZ & 1 HZ]
LO STS ON BREADBOARDS!

> > > OUR BREADBOARDS INCLUDE JUMPER WIRES!!

Terminal Binding Total Contact Speclal Back to School

o

Stock# Bus Strips Strips  Posts Eoints Prices
REWB-102+ 2 1 0 830 $ 59
REWB-104-3+J 1 1 2 1360 $11.37
REWB-104-1+J 3 2 3 1560 $14.28
REWB-106+J 5 3 4 2390 $19.98
REWB-108+J 7 4 4 3220 $26.40

> > > POMONA OSCILLOSCOPE PROBES

Stock # Attn, Length Erice

RE 5621 X10 4.92' $23.80

RE 4550 X1 & X10 4.92' $26.00

> > > COMPUTER PARTS |

Stock # Eunction . Erice
REMGP Mona/graphics/printer card $ 14.50
REZCombo Dual display card [CGA + MGP]+ CGA emulation $ 15.50
REATIO 2 Serial, 1 parallel, 1 game card $ 14.00
REParadiseVGA 16 Bit VGA card with 256K & Paradise chip [expands to 512K] $ 74.00
REG6300 16 Bit VGA card with 256K Genoa G6300 {expands to 512K] $109.00
RERVGA2 16 Bt VGA card with 256K Renalssance RVGA 2 [expands to 512K] § 79.00
REET4000 16 Bt SVGA card with 1 meg installed, Tseng Labs ET 4000 chip ~ $7129.00
REB23 286 Motherboard 12 MHZ, AMI BIOS o $ 79.00
REB16 286 Motherboard 16 MHZ, AMI BIOS $ 99.00
RESV1482 14" Color monltor super VGA (1024 X 768, .28 DP] $319.00
RENOV386-25 386 Motherboard 25 MHZ, AMI BIOS $390.00
RENOV386-33Cache 386 Motherboard 33 MHZ, 64K Cache, AMI BIOS $590.00

THINKING ABOUT A COMPUTER SYSTEM?

Call us TOLL FREE for the latest prices on our HIGH QUALITY computer systems.
Circuit Specialists manufactures systems from low cost XT and 286 systems to the latest 486 EISA & ISA power systems!

[ orhimone nformaetion

Cell 10Ol

o
RHE
L I )

18005261417 or [FAX 1-602-464-56E24

Visit our Warehouse/Showroom at 220 South Country Club in beautiful Mesa, Arizona - Home of the Red Hot Deals!!!

- ]
b & Visa, MasterCard & Discover Gladly Accepted

This offer expires November 30, 1991.
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Cable TV Equipment

We Have The Best Quality Control on Quantity
Zenith Equipment. Give Us A Try.
T 1 5 10 20

NEW PRODUCT
Zenith Z TAC 249. 199. 169.
All in one Anti-Flash Converter Descrambler Remote Control Audio Video
RCA Jack, Dual Cable Capable, Volume Control. Loaded with features.
Tocom 5503 249. 209. 189.
All in one Converter Descrambler, Remote Control, Volume Control.
Scientific Atlanta 8500 Series 189. 159. 149.
Allin one Converter Descrambler & Remote .
Scientific Atlanta 8535 229, 189. 179.
Allin one Converter Descrambler & Remote
Hamlin CR6600M 139. 99. 89.
All in one Converter Descrambler & Remote
RTC 56 129, 89. 79.
Allin one Converter Descrambler & Remote
Oak M35B 59. 39. 35.
All in one Converter Descrambler Manual Pile.
Jerrold 400 DRX-3DIC 109. 89. 79. 69.
Altin one Converter Descrambler & Remote .
Jerrold 450 DRZ-3DIC 119. 99. 89.
All in one Converter Descrambler & Remote

TRY OUR NEW PIONEER DESCRAMBLER

HOURS: M-F 10:30 AM-5:30 PM Pacific Stan. Time

& Radio-Electronics, January 1992

PANORAMA CITY, CA 91402
NO CA SALES

REMOTE CONVERTERS
Stargate 2000 89. 75. 65. 60.
Panasonic PZ PC1453G2 89. 76. 71. 66.
Jerrold 450 DRZ-3A 65. 55. 49, 45,
ADD ON DESCRAMBLERS
TB-3 79. 55. 48. 45,
FTB-3 79. 55. 48. 45.
TVT-3 New Digital Trimode 99. 75. 68. 63.
SB-3 69. 49. 43. 39.
SA-3B 79. 75. 48. 45,
MLD-1200 69. 49. 39. 35.
Pioneer Add On 139. 109. 89. 79.
All Orders Shipped U.P.S.
CAB LE PLUS Customer
(800) 822-9955 14417 CHASE ST, SUITE 481 Service

(818) 785-5104

-]
X

|
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THE ULT

Call Toll Free 1-800-325-2264 or (213) 727-0054
2733 Carrier Ave. Los Angeles, CA 90040 FAX 213-727-6032 or 888-6032

&
& ooy
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Ratail Value

MAGNAVOX m:';“s‘s'a&'ﬂ:

' Headstart 300CD COMPUTER
w/CD-ROM

* 80286 Compatible with Dual Processor

¢ Battery-Backed Clock/Calendar
Speeds (12.6 and 8 MHz)

* Parallel Port, Serial Port Mouse Port,

°1 e RAM/Socket for 80287 Game Port
* One 3-1/2" (1.44 Mb) Floppy Dlsk Drive * 9-Pin and 15-Pin Video Zoris, Stereo
* One CD-ROM (680 Mb) Drive with Full RCA Jacks

Audio Capability

* 101-Key Keyboard * Hemdphones
® internal 40 Mb 28ms Hard Disk Drive

* 16-Bit VGA with 256K Video RAM « 52 Software Programs
* Intema! 2400 Baud Modem {22 Programs Plus 30 Games Including
* 3-Available 16 Bit Expansion Siots Manhole}
) CD ROM Software
Headstart Environment, Pop-UPS, * The Grotier Electronic Encyclopedia »
MS-DOS 4.01, GW-BASIC, Quattro 1.0, Microsoft Bookshelf ¢ Hot Line Two

Q3A 3.0, Pubiish-itt, Deluxe Paint i, Mavig
Beacon Teaches Typing, Backup Pro,
Twist & Shout, Word For Word Profes-

sional, DS OPTIMIZE, DS RECOVER
Prodigy, FLASHI'nk ~an

{National Directory of Addresses and
Telephone Numbers) » PC Giobe
* CD Guide Optical Edition » Audio CD
Music Sampler » Th: Manhole
1 PLUS30GAMES

GEhi] Coadition Maghayox Henewad ~ Year Parts and Labor Warranty
~W7300 CD Purchase- Buy A Magnavoz 14" VGA Toior Montor for (- 4L 5100
External § 1/4” - 1.2 MB Floppy Available!
Additional CD-ROM Software itles and Bundles are Avauabb“!
Call for Pricing on the Magnavox S0CD -16MH. - m

* 3 Button Logitech Compatible Mouse

$995

)R-150
LExternaI CD—ROM System ]

Second Generation Drive ¢ Outstanding Performance and Reliability
* Slim Design and Reinforced Body - 15"x13"x3" e Allows For Stacking
Between Computer and Monitor ® Headphone Jack With Vol. me Control
e Drawer Style CD Holder - NO CADDY NEEDED e Access Indicator
» Open Indicator ¢ Audio Outpu-  Interface Card for IBM FC/XT/AT
 Daisychain Connection for up to Four Drives
¢ includes MS-DOS Extensions Version2.10 r

MICROTEK TELESCAN Ii

Intelligent Full Page Scanner/FAX Package
Sheet Feed Design * 300 x 300 DPI Resolution
INCLUDES: FREE" - Microtek Fax Board - 9600

* Full Utility Software ¢ Up to 64 Shades of Gray
e Scanning Area - Max = 8-1/2°x 14", Min = 3" x 3"
* 4 Scaling Settings - Line Art Mode & Halftone Mode
Read Right OCR Software V.201 $199
* One Step Direct Fax Scanning
¢ Feed up to 50 Pages
® Supports Both PCX and TIFF Formats
* Dual Voltage * Full Warranty
*W/Microtek Telescan Il Purchase Quantity Discounts Available

HINON FULL PAGE SCANNER
FLAT BED CAMERA TYPE

ncludes: Utility Software
rial Scanner Cable
{Hooks Up To Your Serial Port)
o Kit Required
esolution: 200, 150, 120, 100 DP1
CX and TIF Format-Zoom in image
Character Mode or Graphics Mode/Contrast Control .
READRIGHT - OCR Software Only $199* Model DS-2000
Macintosh Interface Option Available
Parallel Interface Option Available
FAX Boards Are Available — ONLY $69*

ull Manufacturers Warranty To The Eng User $ __J

“W/Chinon DS-2000 Purchase List $593 quantity Discounts Avaiable

e | ike New Condition  Refurbished

¢ 6 Month Warranty
~urrently Have The Following i '
D ROM vailabl OoNLY [0:E A1

mﬂmm From Qrolic: - All 21 volumes o the Academic American Encyclopedia with 33,000 entries,

over l ,000 prctures and more than 9 muliion words REYERENCE L{BRARY - Includes Welsters's New World
Di y, Di y of Quotable Definisions, Dic tionary of 20th Century History, New Workd Guide to Concise
Writing, Naiional Directory, and J K. lautn Legal Farms for Smuller Businesses WORLD ATLAS - Over 240
Dewiled EGA/VOA color maps and thousands of facts on government, economy, communicatons, and over 70
other lopics US ATLAS - Maps and information on more than 200 US regions GAME PACXK - /aclindes the S
following games: Beyond The Black Hole, Life & Deatn, Gin King. Bruce Lee Lives, 30d Chessmaster 2000

The Software Bundle Is Sold at $169 With CD-ROPM Jlardware Purchase. CD-ROM Bundle Without
Hardware Is $299. Software Bundles Are 1BM Conpatible. Additional Titles Avaslable CALL!Y

SEIKOSHA SL-80AI PRINTER
Narrow Carriage - W/Tractor |ist $499
135 CPS - 54 NLQ AMAZING

- Paraltel interface 'Ev
Epson/iBM Emulation Brand New || 1 é 9
2 Year Warranty

$379]

AT&T Fi ULL-PAGE EICR
SCANNER MopeLSCs0 — gan

Sheet Feed Series NEW
includes - IBM Compatible interface Card
Not Micro Channel Compatible
Includes - ATAT PAGE POWER SOF TWARE
Draw, Scan and Fax Package)
Includes - Microsoft Runtime Windows - Resolution
- 200 DPI FuII' l";agel 3
List 90 400 DPI Half-Page - OCR Compatible
L OCR Software Now Avail. ONLY $169
Hati-Tone feature for Photographs

Microsoft

Windows 1 Year Warranty List $1190
3.0Upgrade | AMAZING
‘ ONLY
D80 > L,
1B8M 5182 - Color New $ 399 200 CPS, 35 NLO w:de Cal Blad( ov B colors.
PANASONIC KXP-1695 Renewed $ 349 330 CPS - 66 NLQ - Wide Carriage, 2-yr. warranty
PANASONIC KXP-1624 Renowed § 319 24-Pin, Wide Carriage, 192 CPS, 63 NLQ, 2-yr wry.
CENTRONICS-1368 New § 298 180 CPS -34 NLO - Wide - Heavy Duty
CITIZEN MSP-50 New § 249 300 CPS-50 NLQ - Narrow - Color Optional
| PANASONIC KXP-1124 Renewed $ 219 24-Pin, 192 CPS, 63 NLQ - 2 Year Warranty
PANASONIC KXP-1123 Renewed S 189 24-Pin, 240 CPS, 53 NLQ, 2-Year Warranty
TOSHIBA 301(8alow Cost) New $ 199 Laptop Printer - 24 Pin - 180 CPS
SEIKOSHA SL-1600A1 New $ 129 160 CPS - 40 NLQ - Narrow - 2 Year Warranty

RITEMAN by C.ITOH New 5 118 120 CPS - 60 £PS Exp. -Namow Cariage

w0 Electrified Discounters

(800) 678-858

HOURS: Mon-Thurs 9AM-7PM
-Sat: 10AM-6PM
Fri-Sat: 10, 6P Ofd ers

1066 Sherman Avenue
Hamden, CT 06514

30-DAY MONEY Deater Inquiries Invited

All Prices histed are Cash Discounied. Add 2-3/2% for

BACK GUARANTEE! MusterCaxt, VISA, ov AMEX. Not res pomaibl for
Full Refund of HARDWARE  ypogrsptucal enon. Praces are subyect 1o change

withow natce. Comm, residents add 6% sales tax
Price on all Advertiscd Products e b S | ST T
Calalog Sem With An Orders

FAX 203-248-8680
FAX ORDERS AND BIDS ACCFJ’I‘ED!

)’ Customer Service & Technical Support L ) /54
Mon-Fri 9:00 am - £pm ST (203) 287-1976 “

Allow 3 weeks for personalicompatry check clear-

mce, Compatibibily is ot guaraniced [BM is a reg.

AE‘;EleCSASN iste el radcrmark of frae mationa! Business Machsncs,
Ine
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" WE WILL TRY TO BEAT ANY PRICE ON ANYTHING FROM ANYWHERE!!!
RULY PROFESSIONAL STAFF WITH A COMMITMENT TQ SERVICE!!

LAPTOP LAND

BONDWELL

Model B-310-40-Plus Laptop

80C286-12MHz CPU - Zero Wait State ¢ 40 MB Hard
Drive (25ms) ¢ 1.44MB Floppy Drive ® 1MB of RAM
o Expandable to 2MB ¢ 640x200 Resolution
¢10.5" Backlit Supertwist LCD Nonglare Display
o 31 Key Keyboard ¢ Parallel Port » 2 Serial Ports
+ CGA Video Port » Realtime Clock/Calendar with
Lithium Battery Backup ¢ MS-DOS 3.3/Basic
© 7.6 Ibs ®» AC Power Adapter ® 13"x12.2°x2.2"
» Rechargable and Removeable Nicad Batteries

LAPTOP SPECIALS

B-310 VGA-40
* B0C286-16MHz * 1MB Expands to SMB
* 40MB Hard Drive ¢ 1.44MB Floppy
» VGA Backiit Nongtare Triple Supertwist LCD
o PC Alarm System e Printer Port
© 2-Serial Ports ® VGA Port
» Clock/Calendar w/Lithium Battery Backup
* MS DOS 4.01 #7.5Ibs » 13"%12.5"x2.1°

List $2295
Your Cost

A Super Bargain!!
ftware:
(Word Checkbeok & Rolodex)

Only $100 Moref

MONITOR MANIA

AT&TCRT-327-12" TTL
Hi-Res « 800x480 « Tiit & Swivel
Black & ‘White Monitor - INCLUDES ATAT 1024HP Card

with NCR Monitor Card 640l<40-0
Save over 75%

ATET 40 MB Tape Backup Kit- Internal
[4ICROSCIENCE HH-1120 -122MB Formatied

111MB (Unformatted) 93MB (Formated)

4 M3 Access Track to Track « VOICE COL DRIVE
1 Year W
[MICRCSCIENCE 4070-62MB-MFM-18MS

- 1/-wi5 114" Frame - | Yeas Warranly- NEW

$349

Accass Speed -18MS - 3.1/ wis-1/a” Frame-RLL :

SEAGATE-ST-138R-32MB-RLL-3 ¥/2° $189
SEAGATE-ST-238-30MB-RLL-5 1/4”-1/2HT
SEAGATE -ST-225-20MB-MFM-5 1/4.1/3HT
WESTERN DIGITAL-MFM-XT Cont. w/Cables

RLL Centroliers for X and AT's Available

$149
$ 49
CALLI

Seagate Warranty - 30 Days - OE W Puils
QUANTITY PRICING AVAILABLE — CALL

l!-:IOISJRS.gdon-'l‘:hurSQAMJPM
i-Sat: 10AM-6PM
By "M Orders

1066 Shermen Avenue
Hamden, CT 06514

JEIecinfled Dlscouniers

(800) 678-858

MONITOR MANIA MONITOR MANIA

C - VGA
14~ - quw Hi-Res - VGA Monitor
“KW Horizontal canning Frequer

List BRAND
1390 NEW

AMSTRAD COLOR VGA
ULTRA Hi-Ras-12" VGA - Model 12H3 « Tilt & Swivel
] 720x480 Anti-Glere Screen

$299

ONLY
;| STB-VGA Exfro Card

BRAND NEW

COMPUTER PRODUCTS

— Computers —
® Acer Altos * Apple o Citizen » Compaq ® Goldstar
JCC e Leading Edge * Quadrant  Mitsubishi » NEC o
Packard Bell « Panasonic ® Samsung ® Sharp ¢
Toshiba * Trintty ® Unisys « WYSE

—Laptops —
« Bondwell » Compaq * Goldstar » Leading Edge
WAitsubishi « NEC » Packard Bell » Panasonic
® Samsung * Sharp ® Texas Instruments ¢ Zenith

— Monitors —
» Amndek » Apple « ATAT » Goldstar e Htachl ¢ IBM
« Magnavox # Mitsubishi » NCR ¢ NEC
» Packard Bell ® Panasonic & Princeton Graphics
® Samsung « Seko » Sony ¢ Tatung * Zenith

$179 B

—Printers —
» ALIS » Apple ¢ Brother ® Canon s Citizen ¢ C-ITOH
e Diablo  Diconix (Kodak} ® Epson » Fujitsu
» Geicom * Hewlett Packard ¢ IBM » Mar.hesmann ¢
Talty « NEC ¢ Okidata « Panasonic ¢ Pr.tronics
* Seixosha « Televideo » Texas instruments ¢ Toshiba

|Moneh Wonanty Bran l Nn/ wm

Deaier Inquirics Invited
Al Prices lisied src Cash Discountad. Add 2-172% for

30-DAY MONEY
ACKGUARANTEE MasterCard, VISA, ov AMEX Nt res pomible for
Full Refund of HARDWARE  typograptical e P::: :-A“ rmns

wathout Bagn.
Price on all Advertised Praducts g B il e Tdton! Pricwsto wau inch e e g
Catalog Sen( With All Ordes. Aliow § weeks fof pen onalicompany check chosr.

PAX 203-248-8680
FAX ORDERS AND BIDS ACCEPTED!

only Customer Service & Technical Suppert
Mon-Fri 9:00 am - 5 pm ES

istc 0 e sk of | neernationa) Business Machunes,
e

PIPEPPINE s Compubiity 1 0ot pusramiced. (DM fa 8 eg-
(203) 267-1976 SL miim Lo
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Check into HSC's selection, Hard & Floppy Drive Hardware|
then make your selection!

"Tiny 12 MHz AT Motherboard
at a Tiny Price!

“Mini"-sized 7-slot AT-type motherboard (8.6" x 9.6") fits in
standard cases or your custom appfication. Seven
expansion slots (Five 16-Bit and Two 8-Bit).
Room for up to 4 MB RAM on Motherboard
(Uses 256K, 1M SIP or 1MB DIP). Chips &
Technology Chip Set, 12 MHz 0-Wait 80286, |

built-in EMS 4.0 Hardware support for multitasking.
Competitive computing power...Performance benchmark within 10% of 386SX| |

HSC# MBE12M7 $89.00 |
Get your computer going with these add-ons: 4 7
HSC# HCFIDE Controller for two IDE Hard Drives & 2 MFM Floppies $29.00 |
HSC# VKVG512 VGA Card 1024x768, 16 Color, 800x600, 256 Color $75.0j : Eigl C . SC Pri
4A 3.5" Floppy Power Adaptor Cable 11718 .99 "
B 3.5" Floppy Pins-to-Edge Data Cable Adaptor ADT21080 2.49 i
p Cc Floppy or Hard Disk Power "Y" Cable (4") FDDY 1.95
?
( it il R D Cable & Rail Kit for 2nd Hard Disk Drive 12692 3.95
. . b iy contains: Rails for AT Chassis, 4 screws,
AC Line Filter ' 20-pin Data Cable (217),
-Power "Y" Cable with 14" long branch
15 Amps, 115VAC . 5 ; } 5
i 1l Fl Noise P i . E 3.5" to 5.25" Hard Disk Drive Bracket, Used 12693 4.95 L
Zw'de;g’ge p ':g ! e I::,e 3;:" | |E 35710525 Hard Disk Drive Bracket, New  HDK325S 95 |
T oeqaselcy F 35" 10 5.25" Floppy Drive Kit (incl. A & B above) FDK325 995 |
\ HSC# 12343 $12.50 y 9 J

Return of the Amazing Hobbyist Project Boards!

You may remember these items from over a year ago...well, we found a few more! The board at left Is a MTS Stereo
(a7 decoder board from a television accessory device. We provide a pinout diagram for the connectors, but the restis  — -
up toyoul The item shown at right is a digital audio switch from the same television accessory unit. It will divert audio g
signals from five different (stereo!) inputs to two ditferent sets of output jacks. We provide a schematic and truth-table for ! : :
' the TTL inputs to control direction of the output. Your choice of project board, $9.95 each while they last! $ 9 95 =
. each y

o = — TERAN
—_— : . e —_—
[ AC Adaptors Cable Madness!
Fg.  Quiput Plug H3C#  Prce | | psce 10816  HPIB Cable, .5 Meter $25.00
A 5VDC @ 500mA. +12VDC @ 130mA  5p. DIN 12634  $4.95 | | sy doied e cabie 6 Toot FGSS (Pomona) s 795
¢ 5VDC @ 1A, +12VDC @ Fobma 5p-DIN - 12245 $14.95 | || igcy 12363 AC 3-Wire extension, 15 f. 16-3 (black) $ 5.95
A 5.8VDC @ 125mA  Special! 2-pin 0286 $1.25] | HSC#12362  AC 3-Wire extension, 25 ft. 14-3 (orange) $ 795
B 9VDC @ 225mA 2.5mm 8735 $295| |HSC#12029  SCSI Interconnect, 18 inch, 50p. to 50p. $7.95
B 9VDC @ 500mA 3mm Coax 10853 $3.95
A 12VDC @ 500mA 3p. DIN 6814  $4.95
A 14VDC @ 200mA None 7976  $2.95 .
D Selectable Output & Polarity, 110/220  Multiple 12406 $3.95
3.4.56,7.5,9,12VDC @ 300mA ; ;
B 17VACCT. @ 750mA None 12424  $3.95 Ramsey Kits for the DIY'er...
B 24VAC @ 825mA 3mm Coax 12586 $3.95 HSC is proud to leature Ramsey Electronics Kits for the eiactronics hobbyist and “do-it-yourseif”

crowd...and they make more than just LED btinkers and sound-effects generators! Look at some of
hese exciting Amateur Radio projects! Send a SASE for complete list of kits available at HSCH

! AR-1 Aircraft Receiver kit: Usten to airlines, corporate and private pilots, control towers, approach
‘| anddaparture radar control and many other FAA services. Sensitive, smooth varactor turing, speaker
audio output. Detailed instruction manuai makes assembly a snap! $24.95, Case and knob kit $12.95

QRP-20. 30, 40, or 80 Ham Transmitter kits for 20, 30,40 or 80 Meters: One-wattcreystal controhied
| ngs withtrontpanel switch for g b two VXO- trolied crystals, giving frequency range
,,,,,, ¢ '| of up to 20 KHz. Pi-network antenna coupling to diode protected receiver T-R antenna jack. VSWR
protection, VCO frequency tuning, 12 - 14 VDC operation. Eachkit, $29.95 Case and knob kit. $12.95

dbx Noise Reduction Unit

for your personal stereo

Uses two AAA batteries (not inciuded). For dbx (or type e s T N T nalFol
n“mye - IE']!.Q -Meter Synthesize ransceiver : No crystals nes Tue frequency synthesis for
B DOIbY) encoded ‘?pes‘ F?a‘ures se”par.a‘e VOIUrT‘e 144 - 148 MHz. Front panel selection of tavorite frequency pairs, and you can set up more if needed.
controls. Measures 4 3/8" x 1 1/4" x 1 3/16", with bett clip. 5 Watts RF Output. Accepts ICOM of equivaient speaker/mics. $129.95, Case and knob kit $24.95
Reduces annoying tape hiss, increases enjoyment!

ER-146 or FR-220 2 Meter or 1,25 Meter (220MHz) Ham Receiver kit: Either one is a lot of receiver
HSC #12414 $4. 95 for the money! Dual conversion FM racsivers designed around a sophisticated receiver-on-a-chip
feature amicrowave transistor RF amp., NE602 Mixer, Ceramic IF filters (10.7MHz & 455KH2), smooth,
stable varactor tuning. Uses 3V battery (not included), $29.95 each, Case and knob kit $12.95

& EM:10 FM Stereo Transmiiter kit: That's ight, STEREO! Supply a music source to the line-level
"a’ted Elec tronlc :] Inputs, ind a clear frequency and you are on the air with a school, home, camp or naghborhood FM
. | station, operating per revised FCC Part 15 Rules. Easy assembly and operating instructions with FCC

speciaities co. - | rviesintormation. Tunes 88 - 108 MHz, very stable RF output, operates off one 9V battary (notincluded). |
—_ supply ; Adjustable stereo balance and subcarrier, great stereo separation. $29.95, Case and knob kit $1 2.9j g

Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833) —---

HR-20, 30, 40, or 80 Ham Receiver kits for 20, 30, 40 or 80 Meters: Companlon recaivers to above
transmitters. Better than 2 uV sensitivity, front panel RF Gain control, Audic Gain control, smooth [
varactor tuning, no toroids to wind! Uses popular NE602 IC and LM386 for audio output stage. Runs |
oft a reguiar 9 V battery (not included). Each kit, $27.95 Case and knob kit, $12.95

S BT

Retall St 4 : ' s
3500 Ryder S1., Santa Clara, G 95051 (408)732-1573 @ BB e e s are ¥t s o sbjectto pror sale. Minkmum order: $10.00 plus shipping.

Orders under $20.00 subject to $2.00 handling fes. All orders shipped FOB Santa Clara, CA (this means you
4837 Amber Ln., Sacramento, CA 95841 (916)338-2545 o pay freight!) by UPS Surtace (no P.O. Boxes) unlass otherwise spactfied, In which case prevalling carrer

6819 Redwood Dr., Cotati, CA 94931 (707)792-2277 L rate plus $5.00 handiing fee applies. Prepaid ordars for merchandise amounts only will be shipped freight
S 7 RS Y f COD. If you have questions about your order, call Customer Service at (408) 732-1854 M-F 9AM to 5SPM PST,

CIRCLE 245 ON FREE INFORMATION CARD



IKE NELSON'S
OVIE VIEW SALES, INC.

WHERE YOU'RE TREATED POLITE AND GIVEN INDIVIDUALIZED ATTENTION!
INFO (708) 766-5222/FAX (708) 766-7269
P.0. BOX 26 - WOOD DALE, IL 60191
Call C.S.T. Monday thru Friday 9:00 - 6:00 + Sat. 10:00 - 2:00
Friendly Courteous Service » 10 Yrs. Experience ¢ 6 Mo. Warranty

JERROLD : 1-3

4 or more
NEW TRIBI COMBO (FTB) 130.00 125.00
NEW TRI/BI PAN 89.00 80.00
NEW SB-3 COMBO 115.00 110.00
NEW SB-3 PAN 60.00 55.00
DPV-7212 CALL
BASE BAND
DPBB-7212 CALL
DRZ-3105 53.00 50.00
FTB-2 89.00 80.00
SB-2 60.00 55.00
HAMLIN 1-3 4 or more
NEW HAMLIN COMBO (CH 2 or 3) 115.00 110.00
NEW HAMLIN MLD-1200 60.00 55.00
MLD-1200-2 60.00 55.00

MOST ORDERS SHIPPED SAME DAY!

QTY.| ITEM PRICE EA. | TOTAL PRICE
SUB TOTAL
SHIPPING Add $4.00 per unit
COD & CREDIT CARDS Add 5%
TOTAL

ABSOLUTELY NO ILLINOIS SALES —
VISA-MASTER c.0.D. O
CASHIER'S CHECK [ MONEY ORDER ]
ORDERS ONLY: 1-800-735-5912

Card # Exp. Date

Name

PIONEER 1-3 4 or more
NEW SA-PIO-COMBO 160.00 155.00
NEW SA-PIO-PAN 95.00 90.00
SCIENTIFIC ATLANTA 1-3 4 or more
NEW SA-3 COMBO (SA-3B) 130.00 125.00
NEW SA-3 PAN 89.00 80.00
OAK 1-3 4 or more
NEW OAK N-12 COMBO (Vari Sync) 115.00 110.00
NEW OAK N-12 PAN (Vari Sync) 60.00 55.00
M-35-B 50.00 45.00
PANASONIC CONVERTERS 20 LOT 100 LOT
65.00 58.00
ZENITH: CALL
8580: 250.00
8536: 180.00

(WAIVER) - MUST BE SIGNED FOR OUR RECORD

Yes, | am paying for full service. This is only to be
used as a second unit.

DECLARATION OF AUTHORIZED USE - |, the
undersigned, do hereby declare under penaities of perjury that
all products purchased, now and in the future, will only be used
on cable TV systems with proper authorization from local
officials or cable company officials in accordance with all
applicable federal and state laws. FEDERAL AND VARIOUS
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND
CIVIL PENALTIES FOR UNAUTHORIZED USE.

SIGNATURE X
It is not the intent of MOVIE VIEW to defraud any television
operator and we will not assist any company or individual in
doing the same.

Address

State Zp

City
Phone ( )

48W
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NEW +« USED -

BUY ¢ SELL ¢ SURPLUS ¢ DEALS

Ray-O-Vac
Replacement §
Battery for AT
ACPP/N 844

ACP Only ..............

ﬁ LED's
Lty T-13/4 Infared LED
’ Qty 10 Only .....°1.49

T-13/4 Red LED
Qty 10 Only ....... 79¢
T-13/4 Yellow LED

I | Qty 10 Only.......99¢

XELTEK
E(E)PROM Programmers
Single socket version ....$129.

4 socket version ............. $199.
8 socket version ............. $269.
16 socket .........cocccoeren.. 479.
UNIVERSAL

Programs E(E)PROM, PROM,
PAL, GAL, EPLD, FPLD, tests
TTL, CMOS, RAM etc.,

SUPER UNIVERSAL
Programs E(E)PROM, Flash
EPROM, PROM, PAL, GAL,
EPLD, FPLD (to 68 pins
PLCC), tests TTL, CMOS,
RAM etc. (to 40 pin),

SuperPro.........ccooeennnen. *699.
MICRO CONTROLLER
PROGRAMMER

E(E)PROM, Controllers °359.
PLD PROGRAMMER
PAL, GAL, EPLD, FPLD*129.
NEW! "4-in-1" Test
Measurement System
Frequency Counter(100MHz),
function Generator (2 MHz),
3-1/2 digit Multimeter and
Power Supply all in chassis
MFI-"4-in-1" Tester ........ 799.

3.5" and
5.25"
Bulk
Diskettes

Sale

Disks certified to ANSI stan-
dards with ACP's 100% Money-
Back Guarantee, sleeves and tabs
included. Labels available...
5.25" Diskettes DS/DD (360K)
Qty. 1000 DS/DD ......... 20¢ each
Qty. 500 DS/DD......... 23¢ each
Qty. 100 DS/DD . ......... 25¢ each
Qty.25 DS/DD......... 27¢ each
5.25" Diskettes DS/HD (1.2Mb)
Qty. 1000 DS/HD.......... 38¢ each
Qty. 100 DS/HD ......... 39¢ each
Qty.25 DS/HD........ 39¢ each
3.5" Diskettes DS/DD (720K)
Qty.500 DS/DD......... 38¢ each
Qty. 100 DS/DD ......... 39¢ each
Qty.25 DS/DD........ 39¢ each
3.5" Diskettes DS/HD (1.44Mb)
Qty.500 DS/HD......... 76¢ each
Qty. 100 DS/HD......... 78¢ each
Qty.25 DS/HD....... 79¢ each

CoMPONENTS To COMPUTERS

MASS STORAGE

(all sizes are
as formatted)

AT Embedded Drives (IDE)
21.4Mb, 23ms, 2.5" drive,
#CP2024, list $699, .....sale $399
42.8Mb, 28ms, 3.5" drive, 1" high
#CP3000, list $549, .....sale 5239
42.8Mb, 25ms, 3.5" drive, 1" high
#CP3044, list $575, .....sale $289
84Mb, 25ms, 3.5" drive,
#CP3184, list $845, .....sale *479
120Mb, 18ms, 3.5" drive, 1" high
#CP30104, list $999, ...sale $549
104.9Mb, 25ms, 3.5" drive,
#CP3104, list $930, .....sale *449
209.7Mb, 19ms, 3.5" drive,
#CP3204, list $1555, ...sale %799
SCSI Drives
42.8Mb, 25ms, 3.5" drive, 1" high
#CP3040, list $575, .....sale %289
104.9Mb, 25ms, 3.5" drive,
#CP3100, list $930, .....sale *489
21.4Mb, 19ms, 3.5" drive,
#CP3200, list $1555, ...sale $849

ASTEC

Switching Power

Supplies

115 V@ 2.2A,
230V @1.2A
50/60 Hz (10 1/2 x5x2 1/2" H)

Output 1128W  Output 2 86W =
+5V @ 10A +5V @ 10A 115 V@ 1.0A 50/60 Hz

+12V @ 2.5A +12V@1.0A 230V @0.6A (73/4x4x21/2"H)
+12V @ 3.5A +12V@15A -5V@0.14A +24V@1.7A
-12V @ 0.5A -12V @ 0.5A +5V @22A

ACP Only.....ccovuverrnmnnee $29. ACP Only open frame . %24,

ACP since 1976 has in stock the largest and broadest selection of components and computers in Southern California. We are
both wholesale and retail. Our retail facility is 14,000 sq. ft., located near the Orange County Airport. If you don't see the part
you need, please give us a-call. If you are a reseller or dealer we suggest you call our wholesale division at 714-558-8822.
Thank you for considering ACP. Prices subject to change without notice. Quantities limited to stock on hand. Minimum
order is $10.00. All items new unless indicated. Product may be returned within 10 days from ship date with prior
authorization from ACP. Returns must have RMA# and returned with copy of original packing slip and complete with
original packaging, manuals, diskettes, etc.. Shipping charges added. Yes we accept VISA, Mastercharge, and AMEX.

Advanced Computer Products

SINCE 1976°1310 E. EDINGER * SANTA ANA CA 92705+ 800-FONE-ACP *714-558-8813 * FAX 714-558-1603

X




NEW ¢ USED ¢ BUY * SELL ¢ SURPLUS ¢ DEALS

PC-based

20241 Industrial &
Z~1 Lab Solutions

PCL-718
PC-LabCard™™

q High Performance

[l Data AcquisitionCard

The high-performance card, has
A/D,D/A, D/1, D/O and counter/

timer functions. Top specs, lot's of
supporting software available

AGRIRT CORy Rttt ek 20 $649.

PCL-755A /755C &
Slot ExtensionCard/Kit
Compatible with IBM PC/XT and AT
& slots, plug in and raise the slot to top
Your-PC with straight pin-to-pin extension.

Multi-Lab Package REIE755ANEY .. v i $49.
Low-cost fully-integrated package for The PCL 755C includes the PCL-755A
ger_\eral lab and industrial automation. plus a flat extension cable and external

single-ended A/D inputs, one analog module to move four slots outside
output (D/A), 16 digital inputs, 16
outputs, PCLD-7115 wiring terminal
board and utility software.

ACRIPHICE gt e —a e s $249.

PCL-711S

your PC making the slots more
accessible for working with PC
add-on cards.

PCL-755C oo 79,

PCL-750 7
Prototype Development Car
Excellent alternative to a pure
breadboard card for prototype
developing of PC add-on cards. Built-
in basic circuits, 3290 holes, indepen-
dent memory and 1/O decoders, sizes

PCL-812 —
Enhanced MultiLab Car
Enhanced version of the MultiLab
card offers high performance as well
as low cost. 16 single-ended A/D
inputs, 2 analog outputs (D/A), 16
digital inputs, 16 outputs, counter/

timer (INTEL 8253), DMA and jumper selectable, all bus signals
interrupt capability. uffered, marked and ready for use.
ACP Price .....coocoecrissiinne B8, BVAGRIPTiCE ;i gl Bt ¥79;

FG-8002

Function Generator GOldStq r ’

o Wide frequency range: 0.02 Hz to 2 MHz
* Versatile Waveformns: Sine Triangle,
Square, Ramp and Pulse, Screwed Sine

¢ TTL leveled square wave output

* Variable symmetry to generate sawtooth [§ e === = - ==
and pulse waveforms

* Applied 0 to 10V to VCF input imple-
ments external sweep and output freq.

* DC Offset voltage ?rom 0to +10V can be
su&erimposed to output waveform

* Maximum Attenuation of 40db can be
obtained

ACEPHCE v s Call '

soags o)

Industrial”

Beckman 1
|
|

Model DM78
Digital Multimeter |
e Slim-line design

e DC Volts, AC Volts, Ohms,
Continuity, Diode test Functions

* Auto-Ranging

* Carry Case Included l

ACP Price ..ooonooooo....$29.95

Model 222F |
Digital Multimeter

* 3-1/2 Digits, Auto-Ranging

* Accuracy 0.50% rdg

¢ DC Volts, AC Volts, Ohms,

Continuity, Diode test Functions

ACP Price . .%119.

Model 223F

Digital Multimeter

¢ 3-1/2 Digits, Auto-Ranging |
« Audible B ar-Graph

* Accuracy 0.25% rdg

¢ DC Volts, AC Volts, Ohms,
Continuity, Diode test Functions

ACP PFCE . ooovoooeer .$139.

Home of
Orange County

Oldest and
Largest

Computer
Swap Meet! §
|

S

Don't Miss It! '
Sunday 8am-3pm |

Jan. 26

Free Admission | |

and Parking

Advanced Computer Products

SINCE 1976 +1310 E. EDINGER * SANTA ANA CA 92705 *800-FONE-ACP +714-553-8813 * FAX 714-558-1603 |
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“WE HAVE GREAT CONNECTIONS”

#SPL-25

6 foot IBM /Clone parallel printer cable
assembly type-biege w/thumbscrews

[@--a

$3 ea 10up $2.50 ea

D

$2 each

#SPL-29 #SPL-31 #VC-6FF
DB25/F to DB9/M | Mini 6/M to DB9/M 6 foot TV Cable
“AT” Mouse Adapter | PS/2 Serial Adapter | “F” male to “F” male

oa( [

$2 each

g (=i mc@}
2l er $1Ea 12/ $10

126t $2Ea 6/ $10

25¢ .. 100/ $20

#CN-433
5 Pin DIN Female
cable mount-black

Of [mm e

than two 8mm tapes! ), de-
scrambles any copy-
protection scheme and de-
livers a stable, whistle-clean
signal. Connects easily be-
tween two VCR's, or your
VCR and a video monitor,

with its single video in and video
out jacks. Recently, copy protection develop-
ers have successfully sued to keep descramblers such
as the Copyguard Corrector off the market. We cannot predict for how
long this unit will be available. and suggest you order early to be safe!

Reg. $69.00  Now $49 each or 2/ $90 Special!

Unauthorized duplication of Copyrighted viceotapes is prohibited by Federal Copyright law!

#VA-154 Copyguard Corrector
Enjoy videotapes without flashing and tearing
Macrovision methods often make it impossible to enjoy a clear, stable pic-
ture from prerecorded video cassettes.
Picture roll, jitter, snow, tearing and
flashing are the annoying side effects
cured by the Copyguard Corrector.
Sophisticated digjtal circuitry in-
side this compact unit ( no larger

Serial/Parallel or
Parallel/Serial Converter

This Serial /Parallel Converter allows serial to

parallel interface conver- L2l nchi Hock
sion. Examples of applica-

tions are: Cl:)mputerparith SP-100

RS-232C output to printer CONVERTER

with Centronics input, etc. R

The converter provides the | | pgoc rerrate

following interfaces to fa- Connector CENTRONICS
dilitate solving your inter- Male Connector
face problems properly: -

TTL or CMOS com- ov ® POWER 5
patible Centronics in- Adaptor ® FaULT

put interface connector, J**

RS232C compatible output

interface of DB25S type connector, baud rate selectable from
150 all the way up to 19200, and DCE/DTE selectable features,
etc. Also available in Parallel /Serial version.

#CA-100SP Serial/Parallel Converter $35each 2/ $60
#CA-100PS Parallel /Serial Converter $35each 2/ $60

#CC-737
Adapter for:
* Mac 512 to Mac
Plus or better.
* Mac 512 to Apple

lIGS.

#TM-319 DOUBLE DISK™ The original patented disk converter.

HOW IS THIS POSSIBLE? Have you ever tried to format a regular, double
density 3.5" disk to 1.44 MB? Of course you have. It doesn't
work. The computer gives you an invalid media error. So
there must te a difference in the disk media. Right? Wrong!
Surprisingly, manufacturers find it less expensive to use
THE SAME MAGNETIC MEDIA for both HD and
DD disks. THE ONLY DIFFERENCE IS THE
EXTRA SENSE HOLE IN THE HD CASE. That
hole tells the drive to operate in high density
mode. So, haw can you take advantage of the fact
that the media is the same?
TWO YEARS OF TESTING. We've conducted an in-
tensive testing program. We have converted over 159,800
disks and tested each one for data Integrity. In two years
NOT ONE CONVERTED DISK HAS LOST ANY DATA!

SUCCESS! “The Double Disk Converter” is a true
product success story. From the moment we put it on the
market the order lines have been ringing non stop!
Nearly every major corporation, school, university and
government agency is now using the device. In fact, over

STILL THE BEST
Made of heavy gauge, deep drawn steel!
For all IBMjclones and Macintosh
systems! Don't trust your data with
anything less than The Original Double

#CC-1001
100 ft RS-232 cable
assembly, shielded
25 pin M/F. Gold
plated pins. Fully
shielded to stand
shocks and misuse.
Metal hoods.

Voice or FAX

Radio-Electronics, January 1992

\\__805+251+2520

= &
|-

Voice or FAX
8003660579

one hundred thousand satisfied purchasers are s Getaras sy
converting millions of disks and SAVING SERIOUS
MONEY with the Double Disk Converterm, $26.95 1 up $25ea $304 up $25 ca
2900t ROGER'S SPECIALIST Lowr,
“ee'bg,,;\o 27712 Pinehills Avenue, Santa Clarita CA, 91351 AU o MVieg
o\¢ Credit cards - Order 24 hours a day 7 days a week by FAX dGr,

Company Check or Money Order - Include $3.50 for shipping and your phone number

=

@ 805

*251+3085

Voice

&
(=]
N
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KELVIN DIGITAL

Electronics

PRO 400 with
20mHz
Freq Counter

100 Basic

DC VOLTAGE
AC VOLTAGE
DC CURFENT
RESISTANCE
CONTINLITY
Test-Bazzer
DIODE TEST

3% Di

Low
ACCURAZY -
+/-05% ARG
IMPEDANGE-1 Meg

150 Basic+

DC VOLTAGE
AC VOLTAGE
DC CURRENT
RESISTANCE
CONTINUITY - RESISTANCE
Test-Buzzer CAPACITANCE
DIODE TEST CONTINUITY -
TRANSISTOR hFE Tes -Buzzer
BATTERY TEST DICDE TEST C:
3% Digit LCD TRANSISTOR hFE CiODE CHECK
LOW 3% Digit LCD TRANSISTOR hFE TEST
ACCURACY LOW BATTERY  LED TEST VERFY
+-0.5% ADG ACCURACY
KELVIN IMPEDANCE-1 Meg  +/- 0.5% RDG ACCURACY - 0.5%
100 Basic KELVIN IMPEDANCE-10 Meg IMPEDANCE - 10 Meoa Ohm
$19.% 150 Basic+ KELVIN KELVIN
. $9Q 95 238 Aqgvam:ed

200 Advanced
DC VOLTAGE
AC VOLTAGE
DC CURRENT
AC CURRENT

§ CAPACITANCE RANGI
IC TEST

Proiective
For Mcdels 100, 150, 200

AC/DC VOLTAGE RANGES
ACADC CURRENT RANGES
5FREQUENCY RANGE%S

ONTINUITY TESTERBUZZER

GOOD/BAD
QISPLAY - 312 DIGIT LCD

PRO 400

Trainer Manual (100 Pgs)
gives detaited instructions.
* An excellent training tool
covaring topics for High
School (Baginner - Advanced)
Trade School (Beginner

Inte ‘mediate) & College.

A PERFECT FIT WITHIN
ANY DIGITAL CURRICULUM
& YOUR CLASSROOM
TEXTBOOK

THE. KEL VIN
LDT
aptop
igital

rainer
ONLY

599,95

Stock No. 840460

FEATLURES
# ONE OGIT TRUE HEXADECIMAL DISPLAY

TWO ROV"ER DISTRIBUTION BUSSES (GND vCC)
8 4 DATA BIT SWITCHES

@ MOMEMTARY PUSH BUTTON SWITCH (S2DT)
@ 4 LED CISPLAYS w/IC DRIVERS

@ POVEF SUPPLY: WALL PLUG-IN TYPE U.L.

TAGE REG:+5 VOLTS, SHORT CIR,
OVERLO£D PROTECT
@ HOCK-8P WIRES
@ CONPACT CARRYING CASE
@ (NSTRUCTION MANUAL FOR BEGINNER TO
ADVANCED USERS

MMDE WITH PRIDE IN THE USA

FREE COMPREHENSIVE
TEACHZR/STUDENT L.AB MANUAL

L
D
T

WALL TRANSFORMERS
oo

WALL
TRANSFORMER

BREADBOARDS

STOCK ND. “YPE - Femae |
220069 9V DC/500 mA
220068 2v DC/500 mA ... $4.25 ea

MALE JACK P

STOCK ND. TYPE E

370048 2.1 mm Male =
+ |

$.49 ea _......%.39 1o

680098 680100
Stock No.
630093
630097
630098

630100

WIRE JUMPER KIT ARat%
Pre-cut, Pre-Stripped R %
330289 140 Piece Set ...° 4.
330290 350 Piece Set ...° 7

adm
omd

Stock No.
600021
600029
600039

600018
600026
630041

555 TIMER ....5 .
556 oua muer .. ¥ .40 ea
LM566 PLL * .60 ea

FUNCTION GENERATOR
741C op-amp . * .30 e
INTERNALLY COMPENSATED

1458 op-amp .. *

DUAL 741C OP-AMP DIP
2N2222 ......... $ 18
630383 PN2222 ........ $.08 ea
600023 7805 voutaceaec® .36 ea
SILICONM CONTROLLED RECTIFIER
(Simliar to GE C106C1) 4.0 AMP, 100 Pv
600014  *.89ea *.79 easos

mO0O

‘ Established 1945 Call:
Electronics

7 Eairchild Avenue, Plainview, NY 11803

LED CENTER

SPECIAL SPECIAL SPECIAL

RED LED
As Low As

52 .. 1000 aty

JUMBO
LED

TYPE- T 1374, 5mm
STOCK NO. ... YOUR COST ....... 1000+ Qty

~ FLUKE 87

AUTHORIZED
DEALER

| 260020 Red .06 ea100¢ *.05ea
‘ 260027 Green *.08ea100+ *.07ea
260026 Yeliow ¥ .08 ea100+ °.07ea
| | LED HOLDER e
| FLUKE 70 Series I SR LAk ;;‘3 '
B FLLKE 3 YEAR WARRANTY [REEELIE [ FSRRT .1 g
$.06 ea 1000+ aty
BEST BUY ........... NEW Series Il »
FLUKE 70 Serles Il .... ___S 63 0_37"
FLUKE 73 series 7 SEGMENT
FLUKE 75 series it LED READOUT 1=
STOCK NO, TYPE cosT {204 Gty
S e 260022 Anode .95 @ .75

FLUKE 79 series it ....
FLUKE 83 ...

260090 Cathode 1.25 e %.99 w
0.6" 7 SEGMENT

FLUKE 85 ... ..5229 LED READOUT
FLUKE 87 trerms ... $269 srockno. Anode Jumbo
260021 cost $1.15
FLUKE 86 auromomve .. $367 w0y *.99 =
FLUKE 88 AUTOMOTIVE ... s423 D LED
RE
FLUKE 45 ................. $579 DISPLAY
| Bar Graph
STOCK NO. Cotor YOUR COST 10+ Gty
[ 260058 Red $1.99 w $1.79 m
$1.99 e °1.79

| 260088 Green
260089 Yellow $1.99 e $1.79 &
‘MOVING SIGN DISPLAY

for Fabricating Your Own Moving Sign Display
X

TEST ACCESSORIES.
| 1CCLIPS ‘

SOLDER TYPE
SPRING LOADED
—  StockNo. COLOR COST
990104 BLACK
NEW! SCOPEMETER ™ senies

990105 RED
HAND HELD, 50 MHz, DUAL CHANNEL

FLUKE 93 ... IC TEST
FLUKE95 ... LEAD SET

5 COLOR CODED  |{ § F&
18" LEADS WITH ¢ {

MINIATURE HOOK-ON
PROD AT BOTH ENDS o
Stock No.  YOUR COST
990108 $8.95 ea

DOUBLE
BANANA
JACK

FLUKE 97 SCOPEMETER
e —— 25+ Qty

$.65ea *.50 ea
$.65ea $.50 ea

YOUR COST

Stock No.
20 MHz SCOPE ...... $345 500056 *2.30 ea
Duat Trace 2 Yr Warranty-Parts & Labor FEMALE
Stock No. 740085 BNC TO
SCOPE DUAL
PROBES BANANA
60 MHz, X3 & X10 PLUG
SPECIA;H 8 95 Stock No. YOUR COST 3+ O
:goOOJ: W10 : 990103 52.95 ea S2.7‘; ea
i 13995 N\ DUAL
700073 ... . BANANA
BATTERIES gLlNe
Duracell ! Eveready ; POIS-T T?‘c L
i k MALE B PLUG
9V Alkaline Battery Stock No. YOURCOST 3+
$1.95 ea 600058 %5.95 ea ‘432 ea

$1.75 eanos BNC TEST CABLES aFr.
9V Battery% '

SNAP & HOLDER MALE TO MALE

Snap $.15ea °*.10 ea/100+ :;%:; ‘No. :{lzg cegst ?5.9 )

Holder .20 ea *.10 ea/100+

CIRCLE 279 ON FREE INFORMATION CARD
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LONG LIFE TIP
Stock No. 990098
$4.50 ea
Project
Speaker

2", 8 0hm, .1 Watt
Stock No. 350009

59 ¢

Project
BUZZER
3 -9 Volt DG, 80 db
Stock No. 680089
*1.59 ea

s139 ea/ 10+ Qty
HORN

ALARM

Loud Penetrating Sound
Stock No. 640001
$.75ea 9v DC
$.69 ea/ 10+ Qty

DC MOTOR
for soumnoson
Stock No. 852211 /

$.50 ea
1510 6VDC
$.45 ea/20+ Qty

XENON STROBE

StockNo.  TUBE
260050
52,95 ea

82_50 ea/ 20+ Qty
TRIGGER COIL

for XenonStrobe Tube
Stock No. 320037
$1.25ea

$ .89 eas20+ Qty
INFRARED LED

IR Pair, LED infrared
transmitter

and receiver

Stock No. 260061

$2.79 ea
NEON LAMP

NE2, Long Leads
Stock No. 260003
$.150a

$.12 ea’ 100+ Qty

PHOTO CELL

CADMIUM SELENIDE =

§m§u9 No. 260017 %
.99 ea

PHOTO CELL U

SULPHIDE

glock No. 260018

ea

Soldering ™.
IRON \
with STAND, BLUE ’\\\

PUSH-BUTTONS WITCH

PUSH-ON, PUSH-OFf
Stock No. 270021
$.55 ea

$.49 ea/ 100+ Qty

¢

SUB-MINIATURE MOMENTARY
SWITCH

Stock No. 990002
$.35ea

4

$ .28 ea/ 100+ Qty
MINIATURE TOGGLE SWITCH
Stock No. 270034

$.90 ea Type- SPST

$.79 ea/50+ Qty

KELVIN
ELECTRONICS
CIRCLE RESPONSE CARD

WRITE for our CATALOG full
WHOLESALE PRICED {TEMS.

OVER 10,000 ITEMS
IN STOCK

ELECTRONIC COMPONENTS

& TECHNOLOGY ACTIVITIES

VISA & MASTERCARD ACCEPTED
$20 MINIMUM ORDER
MINIMUM FREIGHT $5

1 (800) 645-9212
1 (516) 349-7620
FAX:1 (516) 349-7830




ARE YOU INTERESTED IN AMATEUR RADIO?
NARA Can Help You!

NARA Educational Package The Ham Radio Handbook

Everyone in the family can get their Ham Radio license with Everything you need to know to pass the exam for the
the help of the NARA Educational Package. Codeless Technician license is in The Ham Radio
Includes: Handbook.
* 1BM Compatible Software for Novice and Includes:
Technician class licenses. * All possible questions and all correct answers
* The Ham Radio Handbnok (see right for * Simple and easy theory explanations along
description) with photos and drawings
* FCC Rules and Regulations * Chapters devoted to each subelement to

*

Complete list of Contact Volunteer Examiners
* Amateur Radio - KING OF HOBBIES. A special
written introduction to Amateur Radio.

$29.95 ($3.00 S&H) ' $9.95 ($2.00 S&H)

eliminate confusion

Part 97 FCC Rules and Regulations NARA Membership

D
. NEW!

Rules and Regulations
Part 97

| Amatewr Rudio Seryice

Jom

An important guide for everyone interested in the Amateur Get involved in the Amateur Radio community join NARA
Radio Service. today! NARA is a non-profit organization dedicated to
Includes: : encouraging others to become involved in the Amateur

* All rules and regulations governing the Amateur Radio Radio Service.

Service Membership includes:

* Amateur Radio technical and equipment standards * One year subscription to NARA

* Emergency communications guidelines Communicator magazine

* Frequencies and privileges available to all licensees * Latest facts on whats happening in Amateur

Radio

$4.95 ($1.00 S&H) $10.00 1yr., $18.00 2 yr., $25.00 3yr.

TO PLACE YOUR ORDER CALL NARA AT 1-800-GOT 2 HAM (1-800-468-2426)
OR CONTACT YOUR LOCAL AMATEUR RADIO DEALER

NATIONAL AMATEUR RADIO ASSOCIATION

1654 1Redmond Way, Suite 232-H
Redmond, WA 98052

AB CIRCLE 249 ON FREE INFORMATION CARD
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|| 30

20

deluxe trave. pouch,
and Grundig guide book.
Measures approximately
3" x 55" x 14" and

weighs a meze 14 ounces!

l 200 Ll i 70°
The world’s smallest 12-band receiver. 2
o (S '
| [P ¥ f
Includes digital clock,
P “travel alarm, headphones,

70° |

The world is at your fingertips with...

The Grundig World Band Recetver

Announcmg a revolutionary break-
through in world-bznd radios...from
Grundig, the leader in German short-
wave electronics. This miracle of
miniaturizat:on is not sold in U.S.
stores or catalogs—only Willabee &
Ward has it!

Tune in to events around the globe.

The RK-709 is the vsorld’s smallest 12-
band receiver— AM. FM, FM Stereo
(with headphones, mcludcd), and all 9
major shortwave bands. Small enough
to fit into a pocket, briefcase, or purse,
yet big on features. Telescoping
antenna pulls signals from anywhere in
the world. Listen to legendary BBC
newscasts—the best in the world.

Hear what Radio Moscow is saying
about Gorbachev, Yeltsin, and President
Bush. Listen to the Voice of America
when you travel abroad. Follow a crisis
or breaking story wherever you are
and no matter where it’s happening;:
Baghdad, Panama, Beijing or Tokyo.

Yo don’t have to pack
a travel alarm, either.

You wont 1eed it—this is better. The
RK-709 -vakes you with the radio or
its ingenoos “Humane Wake System”
— the tor ¢ begins softly and gathers
volume unril you wake up! The digital
alarm clock features a sleep timer that
turns off the radio 10 to 60 m nutes
after you tarn in!

Only $159!
Payable in monthly installments.

The Gruacig RK-709 is only §159
(plus $7 50 shipping/handling),
payable in zonvenient monthly credit
card installments. Includes delxe
carrying pouch and stereo headphones.

One year warranty, 30 day moaey back !

guarante=. Order today.

Don’t be onfused by other 4,5, 7, 0r 9
band racics. Grundig’s RK-709 s today’
best buy 01 a real 12 band receiver.

CALL TOLL-FREE: 1-800-367-4534 Ext. 623-166

[_ e PR 7) iy
! Willabee & Ward Sarisfaction
| 47 Richards Avenue guaranieed.

| Norwalk, Zonn. 06857

| CALL TOLL-FREE: 1-800-367-4534
| Ext. 623-166

Please send me Grundig RK-709
World Band Receiver(s' . For each rece:ver,
charge 4 installments of $41.63* to my
credit ca-d:

OMasterCard  (JVISA

(ODiscover ~ (JAm. Ex.
Crediz Card # Exp. Date
Name
PLEASE PR.NT CLEARLY
Address
| City/Stare/Zip
Signarure

(All orders sabyect to acceptance.}

a grc er sot to pay by credit card and will gav by caeck.
closec is my check for $15@* plus $7.30 shipping/
handling. a total of $166.50 for cach receiver.

*Any applicaoie sales tax will be billet with shipment.

l Phoac orders normally shipped nest business day.

o

70

|

80‘

| |

I
Q(‘

i I

120 130

150

170¢

— |




Exarts CALL TOLL-FREE

ioed  1.800-338-0531

Zener Diode Kit Matching Transformer % 3.5 Amp DC Power Supply

5 pieces each of the following t = A ;
. o quality, compact 12 VDC
waltt zeners: 5.1V, 5.6V, 6.2%, power supply. Perfect for

6.8V, 7.5V, 8.2V, 9.1V, 10V, 12V Adapts 75 ohm coax to 300 K e cB
13V, 15V, 16V, 18V and 24V. % ohm twin lead (or visa-versa) at IEIEET B! ek,
This is a comprehensive isi equipment, radar detectors

antenna or television. 5-90 and other 12 VDC items.

assortment of popular voltages. MHz UHF/VHF. 3 capacltor PC

Each value is individually board type. ; ?:ngt!,‘,:ixg:;g'g"\:ng%g alin D i
packaged and labeled. 70 pieces 3 e o gindin o
#RN-320-190 $12°0 #RN-180-010 a9¢  35¢ outputs. Net weight: 4 lbs.

Electrolytic Capacitor Kit e e #RN-120500  $79% $23% .,

A good assortment of F-59 Connector Quality 30 Watt Iron
useable electrolytic
capacitors. Assorted
capacitance and voltage
values. 50 pieces total.

Popular connector for

cable TV systems. Full

ferrule for hex crigp.

5 Securely holds RG-59

#RN-020-910 $2%, caie. , s ,
Economical 30 watt iron with replaceable tip. Blue

plastic handte. 120VAC. A quality iron at a
#RN-090-355 22¢ 16¢ reasonable price. Display packaged.
(1-49) (50-up) i
#RN-370-010 $4%
values and working (19
voltages. Popular sizes

i Push-On “F” ’
' . ' 5 Adaptor m Soldering Stand
#RN-020-900 $1 I3 ! Convenient weighted

100 pieces total
soldering iron stand with

Ceramic Capacitor Kit
A good assortment of

RN- -3 ¢ 38¢ cleaning sponge.
300 Piece Capacitor Kit WEN-080-357 (‘549» 5000 Dispiay boxed.
One of our most popular kits. Rt d F-81 Connector #RN-370-020 $“‘:5

300 piece assortment
consisting of electrolytics,
ceramics, mylars, and more.
Many different values and
voltages. Well worth many
times the cost.

(With nut and washer) :
Mini Diagonal Plier

4-1/2" side cutters. Drop

#RN-020-920 $4%, it L oy e o ST
# - 5 ¢
Value Kit 149) oo #RN-360-010 $4  $380

(1:9) {10-up}

4-1/2" Long Nose Plier
Quality drop forged steel.
4-1/2 inch overall length.

A comprehensive assortment
of motors, switches,
capacitors, connectors,
lamps, transformers and
more. A guaranteed
wholesale vaiue of at

lSF!! Type
Grounding Block

teast $25.00. - Lrgr:‘é?etzd rubber dipped ,2,?' M
#RN-320-145 $4%, 5 ' 5
: #RN-090-338  50¢ 38 #RN-360-030  $375 $3%

Heat Shrink Tubi Kit O e 11-9) 10-up)
T JIEP12G “F” Right Angle o

Kit contains 4 ft. each Alligator Clip Set
of the following sizes: L I
116", 1/8", 114", 1/2" = ™ 10 piece set contains two of
and 3/4" sizes before S [ each: Black, red, white,
helating.sﬁssaned - | g g[jeln. atr;]d yellow. 24 gauge,
colors. Shrinks to 50% ength.
of original size. ¢
-090- g0 70 G0 25 75
#RN-320-170 $6 95 #RN-090-337 b ) #RN-360-150 $§9) $“20_up)
3 Lb. Hardware Assortment Deluxe Push-On “F” Cleaning Brushes

(Full attached ferruie)
A good assortment of small

[£37) -
heet metal and mach ~o (O . iiry
;vggdwss r:::;hi:é bolte:j nmf; e o ’ it r Perfect for cleaning PC boards and other electronic
washers, and other hardware. ’ i I assemblies. 8" overall length. Available with brass or
Hundreds of fasteners in difterent C) e | 433 G LN nylon bristles.

styles, sizes and finishes. #RN-360-400 (Nylon) o 79¢
#RN-081-005 $3%, #RN-090-356 60 48° #RN-360-405 (Brass) o (ow

st Quantity pricing applies per part number only.

g

Thruster Woofers

Designed to a take a beating! Specially manufactured with the automobile
environment in mind. Humidity resistant polymerized paper cones. Gives
them the sound quality of paper and the durability of polypropylene. Heavy
duty oversized magnets. Two cclor printed polymerized dust caps. Red foam
anti-fungal surrounds, and structurally superior stamped frame baskets.

-

Order#  Size Magnet V.C. Z Freq.Resp.  PowerCap. SPL1W/IM QTS fs  VAS List Your Cost
#293-040 8" 250z 15" 4 354KHz  150WMax  95dB 14 39 194 $5095 $24.95
#293-000 10" 300z 2" 4 30-2KHz  175WMax 9623 dB 12 32 378 6995 29.95
#293-125 12' 40oz. 2" 4 252KHz  200WMax  96.1dB 16 28 738 8595 39.95
#293-150 15" 500z. 2" 4 23-2KHZ  250WMax  97.85dB 20 25 1904 9995 59.95

48AD



Car Stereo Patch Cables

r

$4% $395

(1-9) {10-up)

12" Subwoofer Box

Special extra long patch
cable for connecting low level
car stereo output (RCA)
directly to a power amplifier.
17 foot length with ground
strap to cut down on
interference. Gold plated
connectors.

#RN-240-140

The perfect high volume cabinet for dual voice coil subwoofers.

Cablinet volume: 2 cu. ft. with dual ports.

This cabinet really performs (and it fits in most autos). It
even works well behind the back seat, in the trunk of your
car. Box comes with a pre-cutt1” hole for a woofer and

port holes. Charcoal carpet covered with carry handles

and input terminals. Dimensions: 13" (H) x 13" (D) x 30" (W).
Net weight: 29 Ibs.

#RN-260-495

$59%,

12" Pioneer Subwoofer
12" super duty, dual

voice coil subwoofer.

30 oz. magnet, 2"

voice coll. 100 watts

RMS, 145 watts max

power handlin%l

capability. 25 Hz

resonant frequency. 6 ohm impedanc

e

g and 8 ohm compatible). Sensitivity: 89 dB TW/1M.
esponse: 25-700 Hz. QTS= .31, VAS=10.3 cu ft.

Dimensions: A= 12", B= 4-3/4", C= 3-3/4", D= 1-1/2"

Hole: 11-1/4". Net welght: 6 Ibs. Pioneer #A30GU30-55D.

#RN-290-145 $39% $368°

(-3 {4-up)

Super duty, 200 watt
RMS power handling
capability. Designed
specially for dual

voice coil subwoofer

Subwoofer Crossover Network
systems. 12 dB per
octave roll-off at 150

Hz into 8 ohms. “

Crossover also features a set of outputs for use with your
existing speaker system. Network is totally passive,
requiring no power source of Its own.

#RN-260-220 $28% $24%
6-up)

(15 (6-1p)

Subwoofer Input/Output Terminal

This recessed terminal panel has

inputs for right and left channels as
well as outputs for right and left
channels to route to your satellite
speakers. Greatly simplifies
subwoofer hook-up. Outside

dimensions: 3-7/8" x 5-3/8".

#RN-260-308 $3* $3%°

{1-9) {(10.up}

12 Gauge Ne2on Wire

The competition in today's auto i\ a2
sound contests is so fierce that N

good sound alone 's not enough — <3
o win. More and more installers J ‘I‘-

are striving to make their \\-‘wr_

installation more pleasing to the

eye. Parts Express now stocks 12 gauge speaker wire In
vibrant neon colors. This wire is the same high quality,
made in the U.S. wire you have used before, but now it has
flashy, neon colored insulating jackets. Avallable in neon
pink, neon green, and neon orange. Soid by the foot.
#RN-100-162 (Neon pink)

#RN-100-166 (Neon orange) 49¢ /rt.
#RN-100-170 (Neon green)

4 Ga. DC Power Cable

Large gauge cable
for running power
and ground to
amplifiers in car
stereo installations.
Sold by the foot.

#RN-100-194 (Red 4 ga.)
#RN-100-195 (Black 4 ga.)

$120 k.

8 Ga. DC Pcwer Cable

Large gauge cable
for running power
and ground to
amplifiers in car
stereo installations.
Sold by the foot.

#RN-100-174 (Black)
#RN-100-178 (Red)
#RN-100-182 (Neon Pink)
#RN-100-1856 (Neon Orange)
#RN-100-190 (Neon Green)

49° Ft.

High Power Speaker Cable

Extra large gauge speaker wire for
use with vegl high power stereo
systems and for use In extremely #6
long cable runs. Rope lay §
construction consists of over
250 strands of 36 ga. wire.

21 picofarads per foot
capacitance fof use with

all amplitiers. Extra thick,
clear PVC insulaticn. Polarity
is indicated by a black stripe on
one conductor. Available by
the foot or In 50 and 100 foot
spools. Please order in
multiplies of 5 feet.

#RN-100-151 (per foot)
#RN-100-150 (50 ft.)
#RN-100-155 (100 ft.)

39¢ .

AGU High Current Fuses

Price
Part e Amp {1-9) (10-up)
#RN-070-910 254 1.40 126
BRN-070-915 30A 1.40 1.26
#RN-070-920 4CA 1.40 126
#RN-070-925 504 1.40 1.26
2RAN-070-930 60A 140 1.26

8 Ga. In-Line Fuse Holder

Super heavy duty fuse hoider
for hi?h current car stereo
installations. Screw together
Bakelite fuse holder with 8 ga.
wire. For use with AGU type
fuses or regular AGC fuses
when spring spacer I1s used.

#RN-070-800

$30  $27

(1-9) (30-up)

4-Way Fuse Block

Fuse block with 4 sets of
gold plated fuse clips for
use with fuses. Four
LEDs indicate when a
fuse is good b{)glowing
red. A brdge bar is
included for common
connection of the input side. Clear plastic cover allows for
visual inspection of fuse status. Uses heavy duty fuses.

#RN-070-810 $23% $219%

-5 (6-up)

4 Ga.-8 Ga. Distribution Block

Solid brass block with

connections for 1-4 ga.

wire input from battery and

4-8 ga. wire outputs for

power to the amplitiers.

Recessec set screws hold

the wire it place. Brass

block is comﬁletely

insulated with clear plastic to prevent accidental shorting.
Rubber plugs are included to seal set screw holes.

#RN-265-800 $12% $1150

{1-5) (6-up)
High To Low Level Adaptor

Converts speaker level outputs
from your head unit to pre-amp
level. Utilizes Op amp circuit
design for high power handling
and to reduce or eliminate In-line
noise prodiems. Low level output =i
is adjustable from 1 volt to 100
mV. For use with head units
rated up to 50 watts per channel.

#RN-265-023 $11> $10%

0-3) {4-up)
High To Low Level Adaptor With

Remote Turn-On

Automatically turns your amp On
or Off with your car's head unit.
Converts high level to low level
re-amp output. Also features low
evel inputs. Utilizes operational
amplifier ¢lrcuit design for high power
capability and to reduce or eliminate in-line noise problems.
For use with head units rated up to 50 watts per channei.

#RN-265-027 $12% $11%

(1-3) (4-up)

AN atwOng Yumy: D LR

Ultimate Woofers

Manufactured in the U.S.A. Ultimate's Polymer Laminate series of woofers are dollar for doliar the best you can buy.
Featuring polymer laminate cones to maintain rigidity, extra long throat baskets, extended bump plates, vented pole
pieces, double-fold reinforced baskets and more. If you are looking fo

good too, look no further. Uitimate polymer laminate woofers are here at Parts Express.

r a woofer that performs flawlessly and looks

Order#  Size ~Magnet V.C. Z Freq. Resp.  PowerCap. SPL 1W/1M
#292-510 8" 350z. 2" 4 30-3KHz 220W Max 94 dB
#292-515 10" 350z. 2" 4 25-3KHz 225W Max 95 dB
#292-520 12" 500z. 2" 4 20-3KHz 250W Max 96 dB
#292-525 15" 500z. 2" 4 20-25KHZ 250W Max 97 dB

Qrs _fs  VAS  (1-3) (4-up)
39 40 89  $46.50 $44.00
33 29 289  56.90 53.50
31 25 6.27  69.90 65.50
39 20 1435 8850 84.90

Parts Express

340 E. First St.
Dayton, Ohio 45402
Local: 513-222-0173
FAX: 513-222-4644

ORDERING INFORMATION
+ 15 day money back guarantee - $15.00 minimum order - We accept Mastercard, Visa,
Discover, and C. O. D. orders. - 24 hour shipping * Shipping charge = UPS chart rate + $1.00
($3.00 minimum charge) « Hours 8:30 am - 7:00 pm EST, Monday - Friday « Mail

order customers, please call for shipping estimate on orders exceeding 5 Ibs. « Foreign

destination customers please send $5.00 U.S. funds for postage to receive catalog

CIRCLE 270 ON FREE INFORMATION CARD
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LEARN VCR

CLEANING/MAINTENANCE/REPAIR
EARN UP TO $1000 A WEEK, WORKING

LEARN TO
CLEAN/MAINTAIN/REPAIR

FAX MACHINES

Radio-Electronics, January 1992

PART TIME FROM YOUR OWN HOME!

Secrets
Revealed!

NO Special ‘
Tools or
Equipment
Needed.

THE MONEY MAKING OPPORTUNITY
OF THE 1990’S

IF you are able to work with common small hand
tools, and are familiar with basic electronics (i.e. able
to use voltmeter, understand DC electronics). . . .
IF you possess average machanical ability, and have a
VCR on which to practice and learn. . . .then we can
teach YOU VCR maintenance and repair!

FACT: up to 90% of ALL VCR malfunctions are due to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!

- FACT: over 77 million VCRs in use today nationwide!

Average VCR needs service or repair every 12 to 18
months!

Viejo's 400 PAGE TRAINING MANUAL (over 500 pho-
tos and illustrations) and AWARD-WINNING VIDEQ

TRAINING TAPE reveals the SECRETS of VCR mainte- |

nance and repair—“real world” information that is
NOT available elsewhere!

Also includes all the info you'll need regarding the
BUSINESS-SIDE of running a successful service op-

Slay FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Or write to: Viejo Publications Inc.
5329 Fountain Ave.Dept RES1
Los Angeles, CA 90029
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HUGE NEW UNTAPPED MARKET!

EARN
~ $65/HR!

Over 8 million Fax machines in homes/offices —
predictions are for over 25 million by 1992!

(B Work from your home/van

(” Home study program gets you started servicing fax
machines in 2 weeks!

(" No special tools/equipment needed

¥ Earn additional profits selling fax supplies!

e Fax machines are not cheap - therefore, you can get good
$$ for the repair.

® Average Fax machine requires professional service every
18 months.

® Home study training program includes full instructions
on EVERY ASPECT of Fax maintenance/repair. FULL
COVERAGE of how to set up your home-based service
business.

FREE DETAILS
CALL 1-800-537-0589
Or write to: Viejo Publications, Inc.
9329 Fountain Avenue
Dept RES2 Los Angeles, CA 90029
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RADAR SIGNAL
DETECTOR

If you think that a sen-
sitive radar detector is a
complicated piece of
equipment, take a look at
this new kit. This simple,
yet etfective, detector
circult can be built in
less than an hour and
can be tuned to respond
to signals between
50MHz to 500GHz. It's a
fun kit to build and play
with. A cigarette lighter
plug is included. Size
1"x %" operates on 9 to

WIRELESS FM MIKE

Small but mighty .8"x1"
PCB, will really stomp
out a signal well over 400
yds. This is a butfered
wireless mike that oper-
ates on 80 to 120 MMz
FM. Comes complete
with a microphone, and
9V Dbattery connector.
Operates on 6 to 12v DC.

KITWM-1  $12.95

15v DC.
KIT RSD-1  $12.95
STROBE LIGHT

It you need an attentlon
getter, or warning light,
you need the strobe light
kit. Use it for emergency
light for autos, for model
planes or radio towers.
Even use it on your bicy-
cle. Operates on 6 or 12v
DC and has a variable
strobe rate.

KIT ST-1 $8.95

DIGITAL THERMOMETER

Mave you ever wanted to
tell temperature changes
fast & accurately? The
DT-1 kit whl turn your
digital volt meter into an
accurate digital thermo-
meter with .1 degree res-
olution. It gives you a 250
degree window with a
range from -40F to 300F
degrees. It has a remote
sensor .25" sq. that can
be mounted many feet from
the meter if need be.

KIT DT-1 $8.95

Use this BIG EAR ampli-

tier to listen through
walls, hear conversa-
tlons across the room.
Beet up the sensitivity
with a parabolic reflector
and hear blocks away.
Due to the slze, the BIG
EAR can be hidden about
anywhere. Use the ear-
phones from a pocket
transistor radio to listen.
Makes an ultra-sensitive
intercom. Can also be
used as a general pur-
pose 1.5W amp. We sup-
ply a mini-microphone in
the kit. You can also use
any 8 to 45 ohm speaker.
Operates on 6 to 12v DC.

Size 1"x1.75"
KIT AA-1 $10.95

RAINBOW KITS

')g"v an

PHONE BUG

Small but mighty, so
small it fits anywhere.
Telephone line powered,
never needs batteries.
Transmits both sides of
a phone conversation
loud and clear, wireless,
to any FM radio at geeat
distances away. Variable
tunes 70MHz to 130MHz.
it can also be used to
make any phone a speak-
er phone. Size .55"x1

KIT TEL-B1 $10.95

BLINKEY LIGHTS

Want to attract atten-
tion? These kits are
perfect for decorating
name tags, lighting up
your hat, or flashing
lights for your model
trains. Some people use
them to simulate a burg-
iar alarm for autos. Put it
in a box, set it on your
dash and it looks like the
real thing. Each kit con-
tains two LEDs that alter-
nates flashing. Operates
on a 9v battery. Size

5"x.5"
KIT RB-2 $3.45

AC LINE MONITOR

This is something every
computer user, photog-
rapher, or anyone that
must maintain a safe
usable AC line voltage
should have handy, Mon-
itor the voltage of your
motor home's 110v AC
generator inside the
motor home. Every tech.
nician's bench needs
this item. The AC line
monitor will indicate,
with multi-coior LEDs,
what voltage is being
distributed to your
equipment at that par-
ticular outlet.

KIT LM-110 $10.95

PHONE RECORDING
SWITCH

This telephone line
powered switch is small
enough to install any-
where only .9''x.6". Every
time someone picks up
the phone the tape
recorder will record both
sides of the conveisa-
tion automatically. Use it
in your office to record
all phone conversations
so you don't lose that im-
portant address you
wrote on the back of an
envelope.

KIT TEL-SW 1$10.95

BUSY PHONE LIGHT

Add this little kit to any
or all of your phones.
When any extensions are
in use the LED will light.
Uses a 9v battery. P.C.
Board 1"x¥%"". Complete
with etched & drilled
PCB, all parts and sche-
matics.

KIT TEL-LIT-1$9.95

CAPACITANCE METER

This easy to build kit will
turn your dlgital volt
meter into a CAPACITOR
METER. Turn that junk
box of unmarked capaci-
tors into a fortune. Meas-
ures capacitors from
(2pF to 2.2uF. Operates
on a 9v battery. Size
1.75"x2"

KITCA-2  $§12.95

Trd

12V BATTERY MONITOR

Have you ever been in
your car, boat, or camper
— you try to start your
motor but the battery is
dead? The BATTERY
MONITOR kit uses the
clgarette lighter plug
outlet to monitor the true
battery voltage. Muliti-
color LEDs indicate the
voltage in 1v steps from
11v to 15v, green means
great, yellow is good,
and red — call the tow
truck or get out the oars.
Size 1.2"x1.75"

$5.95

KIT LM-12
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VOICE ACTIVATED
SWITCH

This vox can be used to
operate a tape recorder,
ham radio, CB radio. Use
it to turn on an alarm.
The output can operate a
load up to 100ma. it will
operate a relay, lights,
motor, or LEDs. What
could you do with a
sound actlviated switch?
Size 1.5"x1.25"

$6.95

KIT VOX-1

LIE DETECTOR

This kit can be great fun
at panties. Lie axd an
audibie tone will change,
the more you lie the
more the tone changas.
When you lie your palms
& forehead sweat. This
kit allows you to meas-
ure these changes. Only
a very slight amount of
change will cause the
tone to increase in fre:
quency. Operates on 6to
12v DC. Size

$9.95

KIT LD-1
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printed circuit toard, schematic and alt the parts.

IMW Laser Tube, NEW Mini He-Ne 1.125" dia. x 5.75"" long, perfect for
experimenters and laser projects. Works great with above power supply LPS-1.

LIMW-1

Mirror and Motor Kit—This unique kit allows you to project Lissajous patterns
on walls and ceiling. Change the pattern by changing the speed of the motors.
Comes complete with 2 motors, front surface mirrors, motor brackets, rheostat
control to control #1 motor, and high power resistors to use on #2 motor.

LASER KITS

Laser Switching Power Supply Kit, input 12V DC .75-1.25A. Output 210 3KV
at 3-4.5 MA, trigger voltage of approx. 8-10 KV. Complete with 6.25" x 2.25"'

* SPECIAL x

Laser Power Supply Kit
IMW Laser Tube
Mirror and Motor Kit

ALL 3 FOR $99.95

LSP-1
LIMW-1
MM-2

9V 100MA rechargeable
Ni-cad batteries. This 9V
Ni-cad is truly a 9V not the
standard 7.2V you're accus-
tomed to. Use c¢ver and over.

........ $4.00 ea.
10/$29.95

housing and schematic
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9V battery charger kit. This kit is a must
when vou buy 9V Ni-cads, charges 2 batteries
at once. Use on 110V AC or with a 12V DC
cigarette lighter plug which is included
Comes complete with parts, P.C. board,

THIS MANUAL
CONTAINS ALL
SCHEMATICS, PARTS &

P.C. BOARD LAYOUTS
. FOR ALL OF THE
| RAINBOW KITS.

YOUR OWN PARTS TO
\  CONSTRUCT ANY OF
\ OUR KITS.

Q ' KIT BOOK $14.95
/i

$5.00 OFF IF YOU
BUY ANY KIT.
1222228882232 9288882888882 88 8800004

TV NOTCH FILTERS

OUR TV FILTERS ELIMINATE UNWANTED TV
CHANNELS OR ANY INTERFERENCE THAT
ALTERS BOTH THE SOUND AND VIDEO.

USE

Channels available 2 thru 6 & 14 thru 22
Specify a specific channe! when ordering

CHOICE

NOTE: Al TV Fitter its are s01d for sducationat purposes enly. You must obtain permis-
sion (+om your tocal cable company belore using these flilers on your cable system.

128 84 080888 8880044488 8888 0000822824

Piease add sulficlent postage

We will accept telephone orders for Visa & Mastercard

To Order Call
317-291-7262

195

EACH

ELECTRONIC RAINBOW 2

6254 LaPas Trail e
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COMMUNICATIONS

AOR Scanners.

Great Performance. Great Service. Great Value.

Free Freight
25-Day Money-Back Guarantee
Toll-Free Service and Support
No Credit Card Surcharge

One Year Warranty

AR950 $239

AR1000 $429

1000 Channels. 8-600MHz, 805-1300MHz 100 Channels. Low, Air, High, UHF &
800MHz.
Standard Features:
- Extremely compact size. Standard Features:
- Continuous coverage (except UHF TV 600-805) - Extremely compact size.
- Antenna attenuator switch, 10db. . Unre;tricted 800MHz coverage.
- Manual tuning knob. - 100 channels permanent memory
- Earphone jack, 3.5mm. - Earphone Jack & Attenuator.
- AM, FM and wide band FM tuning modes. - Delay, Hold features.
10 Scan Banks, 10 Sesrch Barik 5 Sean Bank, 5 Sarch Banks
. an Banks, 10 Search Banks. : nks, nks.
- Selectable Priority Channel. - Telescopic and Flexible Antennas
- Delay, Hold Features. w/ BNC connector.
- Selectable Search Increments, 5-955KHz. - AC & DC Power cords w/ mtng hardware.
- Permanent memory backup. - One Year Limited Warranty.
- 4 AA Ni Cad batteries included. Options:
- AC adaptor/charger. PB ) ;
- Carry Case. ase type antenna
. Cigarette Lighter Charger 25 to 1000MHz w 50’coax. AS300 $59.95
B %t Cli & ger- Mag Mnt Mobile Antenna. 15’ coax. MA100 $25.00
Ee P: Cigarette Lighter power adaptor.  CP100 $4.00
- Earphone.
External Speaker
Options: with mobile mount. MS100 $19.50
External Speaker. Mobile Mount. ~ MS190 $19.50 Extended Warranty. 2/3 yrs $40/$55
Extended Warranty. 2/3 yrs $45/$55 Specifications:
Specifications: Coverage: 27-54, 108-174, 406-512, 830-950MHz
Coverage: 8-600, 805,1300MHz Sensitivity:  .4uV Lo,Hi. .8uV Air. .5uV
& Sensitivity:  .35uV NFM, 1.0uV WFM, 1.0AM UHF. 1.0uV 800
3 Speed: 20 ch/sec. scan. 40 ch/sec. search Scan Speed: 15 ch/sec.
E‘ IF: 561.225, 58.075, 455KHz or 10.7MHz IF: 21.4MHz, 455KHz
g Increments: 5 to 955KHz selectable/ 5 or 12.5 steps. Increments:  10,12.5,25,30
& Audio: .4 Watts Audio: 1w
Z. Power: Input 9-13.8 V. DC i’\ower: g\ISCV DC, 200MA
£ Antenna: BNC ntenna:
§  Display: LCD Display: LCD w/backlight
£ play 1splay: g
8 Dimensions: 67/8H x13/4Dx21/2W. 120z wt. Dimensions: 21/4H x55/8W x 6 1/2D. 140z wt.
w
o
= ' [ ] o d
©
¢ | We offer 100's of communications products.

&
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AR3000 $995 |

400 Channels. 100KHz to 2036 MHz.

1

Standard Features:
* Extremely compact size.
* Continuous coverage
* Attenuation Programmable by Channel.
*Manual tuning knob.
* Tuning increments down to 50Hz.
* AM, FM, wide band FM, LSB, USB, CW modes.
* Backlighted LCD display.

2016 Channels. 1 MHz to 1500 MHz 4 Scan and Search Banks, Lockout in Search.
* 4 Priority Channels.
Standard Features _ * RS232 control through DB25 connector.
* Continuous coverage *Delay, Hold Features.
¢ AM, FM, wide band FM, & BFO for SSB, CW. 15 band pass filters, GaAsFET RF amp.
64 Scan Banks. *Sleep and Alarm Features.
¢16 Search Banks. * AC adaptor/charger. DC power cord.
*RS232 port built in. * Telescopic Antenna.
eIncludes AC/DC pwr crd. Antenna, Mntng Brckt. Opites
One Year Limited Warranty. Eevdione EP200 $2.00
Options: External Speaker. Mobile Mount.  MS190 $19.50
Earphone. EP200 $2.00 Extended Warranty. 2/3 yrs. $65/75
External Speaker. Mobile Mount. ~ MS190 $19.50 Mobile Mounting Bracket. MM1  $14.90
Extended Warranty. 2/3'yrs. $65/75 RS232 Control Package SCS3  $295.00
Mobile Mounting Bracket. MM1 $14.90 (software & cable) offers spectrum display
RS232 Control Package SCS2  $295.00 and database.
(software & cable) offers spectrum display Specifications:
and database. pecifications:
Coverage:  100KHz - 2036MHz
Specifications: Sensitivity: .35uV NFM, 1.0uV WFM,
Coverage: 1 MHz - 1500MHz . 1.0AM/SSB/CW
Sensitivity: .35uV NFM, 1.0uV WFM, Speed: 20 ch/sec. scan. 20ch/sec. search
1.0AM/SSB/CW IF: 736.23, (352.23) (198.63) 45.0275, 455KHz
Speed: 38 ch/sec. scan. 38 ch/sec. search Increments: 50Hz and greater
IF: 750.00, 45.0275, 5.5MHz 455KHz Selectivity:  2.4Khz/-6db (SSB) 12KHz/-6db
Increments:  5,12,5,25 KHz (NFM/AM)
Audio: 1.2 Watts at 4 ohms Audio: 1.2 Watts at 4 ohms
Power: Input 13.8 V. DC 300mA Power: Input 13.8 V. DC 500mA
Antenna: BNC Antenna: BNC
Display: LCD, backlighted. Display: LCD
Dimensions: 21/4H x55/8W x 6 1/2D Wt. 1lb. Dimensions: 31/7H x52/5W x77/8D Wt. 2lb 100z.

ToOrderCall1°800°4457717

In All 50 States and Canada. 24 Hours a Day. Fax Orders: 1-800-448-1084, 24 Hours a Day.
ACE Communications Monitor Division 10707 E. 106th Street, Fishers, IN 46038
Int’l Voice# 317-842-7115. Int’l Fax# 317-849-8794.

Service and Support Lines: Mon-Fri 9a.m. to 9p.m., Saturday 10-4. EST
MasterCard, Visa, American Express, Checks, Approved P.O.’s. & C.O.D. (add 5.00)
Prices and specifications subject to change.

$91U0AD3(3-0IPRY ‘2661 Asenuer
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OVER 150 NEW ITEMS!

SEND FOR FREE CATALOG!

B G Ml c R o P. 0. Box 280298 Dallas, Texas 75228

(214) 271-5546 — . —
¢ . FAX (214) 271-2462 g | VISA_
FAN THE $25 NETWORK TEXT TO SPEECH BOARD

BraAn%anv tror'nzMCLeCun Eng. Try The 18t Truly Low CostLAN PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALK!
vision of Zero Corp.
Square 4-11/16" by 1.5?‘ +Connect 2 or 3 PCs, XTs, Q, 95
Thick 10" Wire Leads ATs \0 $69
120V - 60hz - .12 amps - 110CFM | . Uses serial ports and 5 wire QQ& 3\
Metal Housing - 5 Plastic Blades cable
UL and CSA Approved +Runs at 115 K baud 0 Aiggmg..;os:‘;i?ggo
$5.95 ea. » Runs in background, totally & HANDLING
transparent
SPECIAI.S » Share any device, any file,
any time .
MAX232 ... 230 | ,Needs only 14K of ram A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE
1488 .. i 4 .45 GENERAL INSTRUMENTS SP0256-AL2 SPEECH CHIP AND THE
1489 ... . .45 Skeptical: We make believers! | CTS256A-AL2 TEXT TO SPEECH CONVERTER.
DB25-(Solder Cup) M/F  2/1.00 THIS BOARD USES ONE SLOT ON THE MOTHERBOARD AND
DB25-Rt. Angle PC BD.F .. .55 REQUIRES A COM SERIAL PORT. BOARD MAY ALSO BE USED IN A
DB9-R!. Angle PC BD. M/F .35 SUPER BUYS STAND ALONE ENVIRONMENT (EXTERNAL POWER SUPPLY) WITH

DTMF Als.MO'S"T ANY COI¥'I,UTER THAT HAS A RS232 SEREIAL PORT. TO
DISPLAY DEV'CES USE THE BOARD S ONLY NECESSARY TO SEND ENGLISH TEXT

$51-202 Decoder 2.25 TO THE RS232 INPUT ON THE BOARD. THE BOARD INCLUDES A
aMT07 By Futaba o ey 225 1500 BYTE TEXT BUFFER AND HANDSHAKE LINE TO ALLOW YOU
D G G : TO SEND DATA TO THE BOARD; THE SAME AS YOU WOULD SEND
And TImer - 4 Diglt Displa 5087 Generator 2.00 DATA TO AN RS232 SERIAL PRINTER. YOU CAN SET UP BATCH
e et e e Y 5089 Generator 2.10 | FILES THAT WILL MAKE YOUR COMPUTER GREET YOU WITH
Ya.. e H’ngm . 2N4401 “GOOD MORNING MASTER,” ETC. EVERY TIME YOU TURN IT ON.
S i e DEMONSTRATION SOFTWARE AND A LIBRARY BUILDING PRO-
als Super 2N3904 NPN GRAM ARE INCLUDED ON A 5% INCH PC/XT DISKETTE. FULL
LTP 1157AE Switching Transistor DOCUMENTATION AND SCHEMATICS ARE ALSO INCLUDED.
1.2" 5x7 Matrix Displays 40V-T0-92 — P.C. Leads FOR INFORMATION ON A LOW COST SPEECH SYNTHESIZER
5x7 Array with x.y select. 15/1.00 1000/20.00 SYSTEM FOR THE VISUALLY IMPAIRED, PLEASE SEND FOR FREE
This Red Orange Matrix Can Be 80032 PACKET T.M.1.
Stacked Horizontally. Choice of
Two Matrix Orientation-Cathode el By Mistral A 2aHE ST A ABOVE T $1999
Column, Anode Row. Great For y3 95 ADD $2.50 SHIPPING & HANDLING
“Moving Message” Signs. .
$1.19 €4.,8/86.95,100/$75.00 | m3soT .. . 2.65 STATIC RAM EPROM SPECIAL
LM338K ... . ... .. 4,95
7 2016-2KX8 200 n.s. ...... 1.00 We bought a large quantity of
4aLS 16LB-15 TI-B-PAL ... 1.25 | 2101-1-256X4 500 n.s. ... .75 | 2708s, 27163, 3532,, 2732s,
LS00 .14 LS114.25 LS241 .60 | 8088-2 .. . .. . . .. ... 3.25 21L02-1350n.s. ......... .65 2764s, 27128s, 27512s and
LS01 .14 LS122.35 LS242 .65 | g792 ........ 1.00 2102AL-4 L.P. 450 n.s. ... .49 272563 from a computer manu-
LS02 .14 LS123 .45 LS243 .50 2111-1 256X4 500 n.s. ... 1.00 | facturer who redesigned their
LSO03 .14 LS1241.35 LS244 .55 RAP 112N e I ... 250 | boards. We removed them from
(SOB |14 LS132 35 LS253 40 | 14Pin  10/350 - 10072000 | 2125A-2 1KX170ns. ... 1.70 b T
. . B . - u. e satisfac-
LS09 14 LS133.25 LS257 .35 | 16Pin  10/250  1oo/20000 | 2147 8KX1 ... LA e i 2
LS10 .14 L5136 .28 LS$258 45 | 20Pin__ 10/3.50 100/30.00 | 21 8P4 -~ 100 Your Choice
LS11 .14 LS138 .35 LS2591.00 . F i 7 : 2708 ... ...... 1.20 10/8.00
LS12 .20 LS139.35 LS260 .40 SOCKETS S LRI o oo S oy US| PP 1,75 10/15.00
62256 32K X8 5.75 =i :
tgli gg tg::g ;g tgggg 32 Low Profile SOLDER TAIL 2532 . .. 2.00 10/17.50
LS15 .20 LS151.35 L§279 .30 Shin As DYNAMIC RAM i I
tgiﬁ’ ':g tglgg gg téigg '3‘5’ 14 Pin 13/1.00 2108-4 8KX1 ...... .. ... 1.50 27128 .......... 3.20 10/27.50
i35, o LTl e St = 16 Pin AL 2118-4 16KX1-5Volit .70 27252 i it 34133 }g/gg.gg
LS26 .14 LS156 .42 LS293 .50 1 .pin AT i o Ay B e u”
LS27 .20 LS157 .30 LS298 .65 n d S
LS28 .15 LS158 .25 LS2991.00 22 Pin 13/1.00 el o ety W 8000/80000
LS30 .14 LS160.25 LS3221.30 24 Pin 8/1.00 s 2o 8031 2.95 8251 1.10
LS32 16 LS161.35 LS323225 28 Pin 7/1.00 UL 00 Bk C7 RN | e i 8253-5 175
LS33 .25 LS162 .45 LS348 .75 40 Pin 7/1.00 4164 120 ns. ... -2 1108l a3s 08 Mloo 8254  1.80
LS37 .24 LS163 .36 LS3531.00 BUY §10 4164-100 n.s. .. .. - 1.40 1539 1.00 8255 1.50
LS38 .24 LS164 .45 LS357 .80 | GET $1.00 - FREE CHOICE TMS4416-16KX4-150 n.s. 2.75 | gnag 1.55 8255-5 1.75
LS42 .35 LS165.60 LS363.75 68 Pin PLCC 79 4464-150n.s............. 140 |gpgg 1.55 8257 1.50
LS51 .15 LS166.75 LS364 .75 84 Pin PLCC .89 4464-120 n.s. .. . 145 18087  87.50 8259A  1.85
LS54 .20 LS169.90 LS365 .30 4464-100 n.s. ... ... 1.45 |8087-1 167.50 8259C-5 2.10
LS55 .20 LS170 .45 LS366 .28 6500/6800 4464-80 n.s. ............. 1.45 |aoa7.2 12720 8275 10,95
LS73 .33 L5173.60 LS367 .35 [~ .0, 5.00% ‘5BET 100 | 41256150 n.s. . 1.25 or 9/9.95 |8088 2.20 8279 2.25
LS74 .22 LS174.35 1LS368 .30 [ ;200 125 esesp 220 | 91256120 ns. 1.300r 9/10.99 |8088-2 3.25 8284 1.49
LS75 .25 LS175 35 LS373 .50 | 2320 270 e8ass 290 | 41256100 n.s. 1.300r9/10.99 (8155 2.25 8286 3.50
RIS R Sk G M DR cwmand Geoees lme am o my w
LS86 .20 LS192.65 Ls377.75| 6532  4.25 6852  3.50 :1522'?01363‘,{,' """"" 1‘23 8212  1.25 8530 300
LS90 .35 LS193 .65 LS378.80 | 6545 210 6860 395 | i Meg-80ns. .. ... . 440 |8214 2.00 8741 7.00
L892 .30 LS194 .40 LS390 .80 | 6551 2.40 68681  3.00 41425?6-80 n.s. 256 x4 ... 460 |8216 1.25 8742 7.00
LS93 .25 LS195.52 LS393 .75 | 6800 1.40 6BA09EP 1.29 A A 8224 1.25 8748 7.00
LS95 .30 LS196.55 LS3991.00 | 6802 250 68A40  4.00 WueSIDPS & SIMMS AVAILABLE |50, |02 8749  7.00
LS96 .33 LS197 .75 LS5411.20 | 6803 3.00 68A54  3.00 8237-5 2.80 8755 7.00
LS107 .28 LS221.50 LS645.75| 6805 2.95 68B09  4.00 8243 1.75 8755 7.00
LS109 .20 LS240 .50 LS646.75| 6809EP 2.75 68810 2.00 B.G. SPECIAL 8250 2.95 80286-8 PLCC 8.50
e e LS670 .80 | 6809P 250 68B45  4.95 16450, 1488, 1489 — $6.95 | (16450) 6.50 B02A7-0  125.00
o 25L82569 1.50 | 6810 125 68854  4.00 16550, 1488, 1489 — $13.50 §15pE0 1o V-20-10MHZ  6.50

TERMS: (Unless specified elsewhere) Add $3.25 postage, we pay balance. Orders over $50.00 add 85¢ for insurance. No C.Q.D. Texas Res. add
8%% Tax. 90 Day Money Back Guarantee on all items. All items subject to prior sale. Prices subject to change without notice. Foreign order - US funds
only. We cannot ship to Mexico or Puerto Rico. Countries other than Canada, add $9.00 shipping and handling.
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SURPLUS

WE HAVE AVAILABLE OVER 125,000 SURPLUS PLUG-IN WALL ADAPTERS
THESE ARE ALL BRAND NEW IN A WIDE RANGE OF VOLTAGES AND
CURRENTS IN BOTH AC AND DC OUTPUTS. WE ALSO HAVE 220/240VAC
ADAPTERS AND DUAL OUTPUT VODLTAGE POWER SUPPLIES. PHONE OR FAX
US FOR OUR LATEST ADAPTER CATALOG OR CALL FOR AVAILABILITY
AND PRICE QUOTE ON YOUR NEEDS. WE ARE ALSO INTERESTED IN
PURCHASING YOUR EXCESS ADAPTER INVENTORY. CONTACT US TODAY!

12VDC/100ma WALL ADAPTERS

12,000 IN STOCK
AT PRESS TIME!!

Panasonic.

NOW
ONLY

99: EA/5000

$1.10 EA/1000
$1.20 EA/ 100
$1.35 EA/ 50

“ 2.1lmmID/5mmOD plug

SURPLUS

SURPLUS TRADERS specializes in the distribution of surplus parts
and equipment to the electronic, computer and hi-tech industry. We TRABERS

ublish a wholesale surplus catalog which is available to the trade

gt no charge. Please make your request on your company letterhead P.O. Box 276
frtaccotmpanied ? ycaxr busi.nesh1 cix;d. éaryggmiggégg wy&\g; eatreas of "y Wlstﬂ. hn85440
nterest or specialization - we w urg, Vermont
special offers in your field of interest. Hobbyists and those not J

it theitrade may o bthin olic catalog for a handling charge of S$2. 514-739-9328

(Fax 514-345-8303)

CIRCLE 275 CN FREE INFORMATION CARD
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$ $ $ SAVINGS on SPECIALS at JOSEPH ELECTRONICS $ $ $

e Test Instruments ¢ Tools ® Chemicals ® Soldering Equipment ® Custom Cases

“Mr. Test Volt” 312 Digit
Multimeter PRO

Designed for fast accurate
tests of appliances, auto-
motive, marine, HYAC and
electrical circuits. Single
rotary knob with just 7
positions for fast sure set-
up. Safety probes, installed
battery supplied. Built-in
goof proof overload protec-
tion for AC/DC volts and
ohms. Model D-906

Lst$49.95  @panial 81953

- Compact Disc

Cleaning

% System

Kit contains zll the neces-
sary tools for ensuring
peak performance of your
- compact disc system. Contents: 3
oz. can specially formulated cleaning solu-
tion, cleaning brush, chamois applicator
and disc holder. (Kit) Cat. No. 30-700

List $21.59 Sneeial 8943

Portable =
Handheld

Vacuum @

This vacuum is designed
for easy cleaning of com-

puter keyboards and delicate camera
equipment of dirt and dust. Also included
with the vacuum is a reusable dust bag,
brush, and detail nozzle.

Uist 51500 *“*" Special $7%

75 Channel Wireless
Volume Control Cable
Converter

Converts any television set to receive
75 cable chan-

nels or standard
TV channels
between 2 and

13 to a fixed out-

put on channel 2 or 3. Remote control fea-
tures include volume control, sleep timer,
last channel recall, favorite channel mem-
ory. UL listed. FCcC registered.

Cat. No. 32-3590

List $152.30 Special 3“9‘5"

ELECTHRUOINICS
8830 N. Milwaukee Av. Niles, {L 60648
108-297-4200 rax: 708-297-6923

duty industrial and commercial
applications. Extra wide wheel

Weller WST2 Pyropen® Jr. Kenwood CS 4025 20MHz
Mini iron soldering that goes everywhere Z_Channel osci"oscope

with temperature control. Recharged in - ‘
seconds, with butane gas, the easy- The CS 4025 is a high qual- s
ity oscilloscope that use a s

to-handle WST2 requires no power
large number of custom IC's

cord or batteries. Temperature con- L ¢ i
trol. Soldering iron: 392°F-842°F to achieve superior perfor-  KENWOOD
mance in an economical 20MHz package.

(200°C—450°C); hotblow feature:

806°F (430°C i ; torch 3 year warranty.

feature(: 2372")Fn2?g|(5?)58 rr?z;(;(i— List $495.00 sneﬂlal 8343!1"
mL;_m. “Longklifﬁ" stoldetr_ing tips

deliver quick heat-up-time

Cat. No. WST2 Portable Speaker

List $64.96 System

Special $38.43

This pair of speakers
with a DXBB amplifier
circuit provides sen-
sational sound when
used with, portable
CD players stereo cassette players or
AM/FM radios. Additional features include
volume control, an LED indicator, 3" high
quality speakers and treble control. The
amplifier can be powered by a DC adap-

tor or 4 “C” batteries (not included).
SPECIFICATIONS

New “Trouble-Shooter”
Tool Case

Compact, convenient and handy tool case
for servicemen and technicians. This main-
tenance tool case is only 9" x 7" x
2-1/4", yet holds as many as 17

tools, meters, and test instru- Frequency Response:  50-15,000 Hz
ments. Small enough to easily Impedance: 8 ohms
carry, or will fit in  Power Supply: 6V DC adaptor or
your desk “C" batterles

drawer or LR RAlN9 ) 630
standard- List $41.59 sneclal 82445!

sized tool

carrying
s~ Universal Printer Stand
every- . The two-piece design of

thing service per-
sonnel need on field calls.
Manufactured of the finest quality black
Cordura, many features. Holds tools and
meters firmly. Has great “on-the-job” utility.
Ideal when servicing personal computers,
printers, terminals, and the cables that link

" this printer stand univer-
sally adapts to any size
desktop printer. The stand
is designed to tilt the
printer at an angle, allowing

\iﬂ ™
N the user to easily see the

- printout. NEW Cat. No. 44-510

them. Made in U.S.A. (Tools not included) s ﬂ
List $14.59 ecial 7
chle  Specialsign tsisvss S

Pocket Power In Inverter

115VAC OUT

Handy Cart

MADE IN USA

10 YEAR WARRANTY
Weight Capacity 350 Ibs.
Specially designed base (ground
level) to accommodate heavy

Compacl | 1/5 X
312" x 4
Applications: » TVs and VCRs * Sound
and video equipment ¢ Standard and fluo-
rescent lights » Electronic test and main-
tenance equipment » Small appliances
e.g. fans, shavers and mixers »
Recharging battery powered devices »
Most other electronic products.
SPECIFICATIONS
Voitage In:
Voitage Out:

Vi
Yl

base to prevent cart from 121~
tilting while going down ___ P
curbs and stairs. Unique \\\
stepslider glides cart up and .
down stairs and curbs easily and
provides extra balance. Extra large and
wide ball bearing wheels for easy rolling

10.0-15.0 volts DC
115 voits AC RMS (with
true RMS measuring meter)

stability. Continuous ?ower: 100 watts
Model 1000 s - l 8495 v;zgusput- L g
List $69.95 ofIECIA Lists120.05 opecial 3994

Call or write for our NEW Catalog—FREE with order.

CALL TOLL-FREE » SAME-DAY SHIPPING

180003235925

ADD only $7.50 Shipping and Handling for each order. IL Residents add Sates Tax




thinEW CONCEPT!
yste
Levitaa’ng
Device

Remember War of the Worlds? Opjects float in air and
move to the touch. Defies gravity, amazing gift,
conversation piece, magic trick or great science project.
ANT1K Easy to Assemble Kit / Plans $19.50

Combination Solid State Tesla Coil
& Variable 100,000VDC Generator

Experiments Using Tesia Coil:

_* Plasma in a Jar/Tomado, Furnace

» Kirlian Photography

« Wireless Energy Transmission

« Induction Fields + Pyrotechnic Effects
0?9':? ‘2'“1’ 1‘20&'(‘:" . « Corona and Brush Discharge
LaCed « Energizer for Neon Plasma Tubes

For Laboratory Use
Experiments Using Hi Volts DC:

» Plasma Blaster Driller/Cutter
» Anti-Gravity/Force Fields
* lon Reaction Motors
» Lightning Generation
» High lon Source
» Ozone For Air Purification
» Electrification of People & Objects
Particle Accelerators/Atom Smashing
» High Energy Capacity Charging
HVM? Pians Complete System . . $10.00
HVM7K Complete System Kit/Plans .
TCL4K Tesia Coil Only Kit/Plans
11519AC Wall Adapter for 115AC

Solar Power! All New! 7N

Free, Clean,Safe _——\{¢ )
S

and Plenty for All

SOL1 4" Dia., .5V, 2A Silicon Cell & Plans ... $8.50
SOL2 6x12", 14V, .2A Amorphous Cell & Plans $7.50

Solar Energy Kits / Build The Following:
SOLM1 Motor Kit For Science Fair ....... 14.50
SOLIT1 12" Multi-color Neon Outside Lite Kit $34.50

SOLCH1 Charger Kit With 6V 9A Battery .. $24.50
SOLSHK1 Shacker Kit For Objects, Fence,
Bug Zapper = ....... $29.50

*» ELECTRONIC
PRODUCTS and KIng

.
) = A

—

.

Shocker Force Field / Vehicle

Electrifier - neat little device allows you to make
hand and shock balls, shock wands and electrify objects,
char%e capacitors. Great pay back for those wise guys
who have wronged you!

SHK1KM Easy To Assemble Electronic Kit . $24.50

100,000V Intimidator / Shock Wand

Module Build an electrical device that is affective
up to 20 feet. May be enclosed for handheld, portable
field or laboratory appiications.

ITM2KM Easy to Assemble Electronic Kif ... $49.50
ITM2 _ Plans Only; Credit-able to Kit $10.00

lon Ray Gun - Projects charged ions that induce
shocks in people & objects without any connection!
Great science project as well as a high tech party prank.

10G3 Plans ..... $10.00 10G3K Kit/Plans  $69.50
Shirt pocket size electronic

Invisible Pain
lll,
device produces time variant

Field Generator
complex shock waves of intense directional acoustic

energy capable of warding off aggressive animals, etc.
IPG7 lans . ...$8.00 IPG7K Kit/Plans $49.50
IPG70 Assembled  ....... $74.50

Homing / Tracking Transmitter -
Be‘a)eger device, 3 mile range.

HOD1 Plans .... $10.00 HOD1K Kit/Plans $49.50
Listen Thru Walls, Floors

Hi g%sensitive stethoscope mike.
S 1 Plans ...$6.00 STETHIK Kit'Plans $49.50

Solar Furnace

Use the power of the sun to build a device that can meit
metal! Easy to build, excellent science fair project.
SOLFUR1+ Data Sheets, w/Big Fresnel Lens  $14.50

Plasma
Fire Saber

Produces the spectacular effect that captured the fantasy
of millions of movie fans. Visible plasma field is
controlied by grip pressure and adjusts saber length.
Active energy field produces weird & bizarre effects.
Excellent for special effects. Specily photon blue, neon
red, phasor green, or starfire purple.

PFS2 Plans ....$8.00 PFS2K Kit/Plans $49.50
$pecial Offer PFS20 Assembled reg $89%, $59.50

NEOR - At Last Put MEGin your

favorite poster! Ready to use, safe and simple. Includes
26" red neon tube and special energizer.
PLUS20X, With Neon Tube

3 Mile FM Wireless

Mike - subminiature!

Crystal clear, ultra-sensitive

pickw transmits voices and sounds
to FM radio. Excellent security system, wams of
intrusion. Become your neighborhood disk jockey!
Monitor children and invalids.

FMV1 Plans..... $7.00 FMVIK Kit/Pians . $39.50

Telephone Transmitter - 3 Miles!
Automatically transmits both sides of a telephone

conversation to an FM radio. + Tunable Frequency
« Undetectable on Phone - Easy to Build & Use
+ Up to 3 Mile Range + Only transmits dunng phone use
VWPM7 Plans . ...$6.00 VWPM7K Kit/Plans $39.50

This high tech, all new device is

)
Sunglasses/FM Radio! ‘w
b
NEW! "'
a full range, tune-able FM radio Q‘.‘
built in 10 a pair of sunglasses. p
Great for covert listening of wireless =

devices and regular entertainment.
SUGL1 Ready to Use, with batteries

TV & FM Joker / Jammer - shirt pocket
device allows you to totally control and remotely disrupt
TV or radio reception. Great gag to ptay on family or
friends. Discretion required.

EJK1KM Easy to Assemble Eiectronic Kit . $19.50

Visible Beam Laser

Produce your own light show! Projects a beam ot
red lite clearly visible under most circumstances. Can
be used to intimidate by projection of a red dot on
target subject. Also may be used to “listen in” utilizing
our laser window bounce method #LLIS1 below. Easy
to Build Modules Produce A Working Visibie Laser
LASIKM Kit w/imw Laser Tube, Class Il . $69.50
LAS3KM Kit w/2.5mw Laser Tube, Class IilA$99.50

SALE! SALE! SALE! SALE!
Low Power 0.5mw HeNe Laser Tube with ptans
to build a low cost visible red laser system. Great for
low budget science fair project! LATOS .. $24.50

Laser Pen - Great for movies, drive-ins, even science®
projects. LAPN1_Ready to Use $149.50

"Laser Bounce” Listener System
allows you to hear sounds from an area via a lite beam
refiected from a window or other similar object. System
uses our ready-to-use LATR1 Laser Terminator gun site
as the transmitter. The receiver section is supplied as
an easy-to-build kit, including our cushioned HS10
headsets. Order # LLIST20 System, includes our
LATR1 Ready-to-Use Laser Gun Site, LLR1K Special
Recelver Kit, and HS10 Headset, all for oniy $299.50
| /4

Visible Red Laser Diodes ¥

670NM Toshiba. All new, full spec, with plans to build a

system. VRD1 3mw Laser Diode / Plans .. $49.50
VRD3 5mw Laser Diode / Plans ... $69.50

See In The Dark Viewing
Device uses invisible infrared "

illumination for seeing in total
darkness. Exceflent

INFORMATION UNLIMITED

Dept RES-12, Box 716, Amherst, NH 03031

Phone: 603-673-4730 FAX 603-672-5406
MC, VISA, COD, Checks Accepted. Please Add $5.00 Shipping & Handiing

Automatic Telephone for low ost rght o
i A vision,along with observing

Recordlng Device lasers andgother IR sources.

Connects between telephone Functional unit, many useful applications.

and recorder « No power needed SD5 Plans . ... e X

+ Undetectable * Crystal Clear « Extends Tape Time SD5K  Kit / Tube / Plans $299.50

$PECIAL OFFER! Complete system including GPV10 Ready fo Use Viewer .. ... $499.50

extended play recorder. TAXP2Z . $99.50 6032A Tube / Plans fo build your own $99.50
i) Order by Mail,
) or by 24 Hour

with many more items
FREE -with Order,
Or Send $1 P&H

Orders-Only Phone:

s 800-221-1705

High brightness red HeNe laser visible for miles. !Illg

$01U0L08)3-0IpRY ‘2661 Asenuer

&
>
z



Radio-Electronics, January 1992

'
@
>
z

CONSUMERTRONICS

2011 CRESCENT DR., P.O. DRAWER 537
ALAMOGORDO, NM 88310

1-505-434-0234

FAX 1-505-434-0234 (Orders Only) Mon.-Sat. Bam-
9pm MST Voice & Manual FAX. 9pm-8am Auto. FAX.
Add $4 ship. (USA, Canada). All items are in stock.
€OD (UPS cash only), VISA and MasterCard OK. 100+
fMore Computer and Electronic Otters!! Catalog is $2.
In business since 1971. As seen on TV.

ystem, Shriek Module, Voice Disg:
Hearing Assistor, Diabetes Alarm, 6th Sense Communi-
cator, The Levitator, Resonant Coils, TENS Devices,
Long Range Eavesdropper, Bumper Besper, PC A/D
Intertace, Radsr Emitter, Subliminal Mixer, Neurophone,
EM Weapons Counter , Payp A -
more! Assembied and tested {no kits). $ 1 for descriptions.

PHONE COLOR BOXES

Oesigned by Phone Phreaks! 15 phone color boxes
described. Cozens circuits, gmgrams Plus call forward-
ing, conferencing, phreak history. Plus 50 usetul and
legal phone circuit plans. More! Manual $29.

VOICE MAIL BOX HACKING

How Voice Mail Box (VMB) systems are used and the
specific ways they are hacked. Includes ASPEN, MES-
SAGE CENTER, BIX, EZ, SYDNEY, PHONE MAIL,
AUDIX, etc. Absoluleiy required for all sysops, users! $29.

CELLULAR PHONE MANUAL

How cellular phones are designed, operated ang
programmed. How cellular systems are vulnerable to
hack aftacks and countermeasures. $29,

HIGH VOLTAGE DEVICES

HV devices plans: Stun Gun, Taser, Prod, Cane,
g;nbrvlla. Za, r, RF/Radar/ Audio Jammer, huhu,

'er,

?nncn Charger, dc:$nr Counter, Ozone Gen.,
Fish Stunner, Pesf Kilier, Plant Stimulstor, Kirlian,
Magnetizer, stc. SHOCKING! $29.

EM BRAINBLASTER

utorial and plans for powerful ELI ROMAGNET)
WEAPONS and LAB DEVICES. Optimum circuils,
freqs., waveforms, intensities. Comprehensive, MIND
BOGGLING! $29.

RADIONICS MANUAL

xc¢iting electronic and electromagnetic (her:peulic
and diagnostic devices (mostly experimental). History,
descriplions, plans (dozens), availabilities of Radionics
Devices from early to modern - $29.

| | SECRET & SURVIVAL RADIO

Ophmum survival and securig radio equipment, meth-
ods, frequency allocations and voice/data scrambling/
encoding. includes small receivers/xmitters, telemetry,
antenna optimizations, remote monitoring and control,

urity, surveitlance, and ultrasonic, fiberoptic and
infrared commo. More! 70+ circuit plans, tables $29.

|| TV DECODERS/CONVERTERS

utorial and plans for several TV decoders and
converters. us $14.

STEALTH TECHNOLOGY

Police radar s fascinating! It also has error rates of
10%-20%' Every known: Error mode - Method and
material to minimize radar reflections - Strategy and
tactic 1o fight unjust radar tickets (that cost you a
fortune in insurance} - Method to detect and jam
signals - fully described! $79.

NEW CIRCUIT
DESIGN CONCEPT

Descnbes new civcundesi?n" AGIC POLYHEDRON"
concept Soldering typically less than 20% of PC and
ged board designs - much less risks of toxic chemicals,

urns, bad solders. cooked parts, etc. Compact, efficient,
versalile Jow-noise, rehable shape, size, layout Easy to
troubleshoot and make design changes. Relafively
inexpensive. Easr to integrate with chasses, controls,
connectors, displays, power sugplnes. etc. Assembie
circuits just about anywhere $19.

How wafthour meters work. calibration, error modes
Lmany), ANSI Standards, etc. Demand, Pole and

otyphase Meters. Experimental results. $19.
STOPPING POWER METERS
As reported on CBS 60 MINU ! How certain etectri-
cal loads (simply plugs into an.outlet) can siow down

watthour melers - even stop them - while drawing full
Ioads! Also describes meter creep, overload droop. $19.

External magnetic ways to slow down an
wathour meters while drawing full loads, $19.

stop

Every known vulnerabili
pumps and dispensers.

LIBERATE GAS & WATE

How gas and water meters can be raversed using
simple household equipment $79.

SURVIVAL GUNS & AMMO

E ULTIMA A URVIVAL MANUAL!
Describes optimum g
silencers, explosive devices,
End Times scenaros, retreat:

ROCKET'S RED GLARE

How to design and build solid-propeltant amateur and
survival rockets Special emphasis on the formulation,
manufacture and installation of propellants, motors,
igniters, etc. Includes fist of commonly available mate -
nals And the design of launch pads and electronics. $18.
VOICE DISGUISER

Plans for neat devices to change voice pitches
Effective against snoops using voice analyzers; to
conceal gender for women living alone; for anti-

intrusion systems: for music accompaniment; for gags
Voice sounds natural. $19.

SECRET & ALTERNATE IDS
Privacy is virtually gone! With the huge databases now

maintained by credit bureaus and governments, your
sanity and future survival are at great risk - unless you
can escape under a secret and alternate 10. Legal
methods detalled. Not a rehash of the Paper Trip
books $14.

31 gasoline and diesel tuet

Ladder, Plasma and Van de Graat!

ROBOFONE AUTODIALER
owerful, versatile, menu-driven program allows yo

u
to dial any number (up to 10K) or mix of local and Ion%
distance numbers in any order, over any length o
time, whether busy or answered (your choice} and log
the imes, commands and results to monitor, printer
and-or disk. Quick-dial directory of up to 600 numbers!
BUSY redial options. Direct modem command and
control. All result codes, including Voice and Ringin,
Optional shell to terminal program upon Connect. Exit
1o menu or DOS (for batching). Ideal "Wargames'
power dialer, phone call iogger and telemarketing
dialer. Manual + Disk* $29.

HARD DRIVE MANUAL
Felates to all hard drive and cohtrofler imrr;lemenlau'ons

(emphasis on PCs). How to select, intertace, initialize,
Set up. use. maintain, roubleshoot and repair them.
How to protect them from mistakes, sabotage, pryin

es, sticky fingers. How to recover damaged and los!
fles. Includes software reviews Load with info,
advice and tips, $29.

DISK SERVICE MANUAL
Maintaln, troubleshoot, repair, adjust, align 4 ggg;

drives without special equipment or software - §.
3.5%/8%, PC/XT/AT/386/486, Apple, Commodors,
Naypro, Tandy, Epson, Atari, TI, HP, DEC, etc.
syslems All floppies need regular upkeep, $29.

DISK DRIVE TUTORIAL

Theory and practical facts on nofpy drives, disks.
FDCs, formatting, software protection. Sysiems de-
scribed above Invaluable advice and tips on how 1o
bast select, interface and use drives and disks. $79.

COMPUTER PHREAKING
ROJAN HORSES. VIRUSES, WORMS, eic, and counter-

measurers Includes disk with 250K+ of hacker text files
and utiiities, and legendary FLUSHOT+ protection
system (Ed. Choice, PC Magazine). Dozens of computer
crime and abuse methods and countermeasures. How
systems are penetrated, BBS advice, password defeats,
gkossary. much more! Manuats + 2 s 39.

BRAIN VIRUS ANTIDOTE

he PAKISTAN! BR VIAUS plagued dozens of
institulions, businesses. The mildly destructive original
version has been hacked into highly virulen strains.
BYA consists of the antidote, source code and write-
up. Disk® (NOT intected) $19.

BEYOND VAN ECK PHREAKING

avesdro%ma onVDTand TV video signals using an
ordinary t Ranges up to 1 KM. Plans, counter-
maasures. includes tegal Van Eck uses, and original
Tap Secret Van Eck design! $29.

ATM crimes, abuses, security, vulnerabiiities. 100+
msthods described - from Reg. E to cnP ers. Case
historles, law, countermeasures, detailed security
checklist. Internal photos, figure: I unsolved: One
¢rook stole $237,000 from one bank’s ATMs! $39.

ABSOLUTE SECURITY

Dczens of simple, versatile, secure computer security
methods and tips. Plus our invulnerable Cipher
Program (in.COM and its .BAS Source). Plus $1,000
CIPHER CONTEST rules with Ciphertext
Manual + Disk® $24.

CRYPTANALYSIS TEC

Ive powerful men iven crypto programs {in
and thier BAS s s) to ar:ya? zep. dgcrypl “secure
Cij

thies OU| b
iphertexts. Worked-out examples. Recommended in
the prestigious COMPUTERS & SECURITY. Manual +
isk* $2

Di $29.

STOCKPRO
Un:que, powertul, shrewd, unconventional common
stock invesiment sirategy. Created for NMSU, and basis

of expensive consulting system. Manual + Disk® $29.

PRINTER/PLOTTER MANUAL

Types, descriptions, specs and 100~ interfaces (parallel,
serial). Detailed ptans for X-switchers, buffers, and
senal-to-parallel and parallel-to-serial interfaces, break-
out devices Many buy, use, service, repair tips. §14.

SOFTWARE PROTECTION

Unigue system that highly discourages costly software
Elracy while notinterfering with legit archival copies. No

nown way to defeat No special equipment required.
Easy, automatic 1o install on your disks. Can be used
with any other protection system, Manual + Disk® $59.

CONS & SCAMS

Cons and scams fleece Americans of at $50+ Bilhon
per year' The most comprehensive manual on cons
anc scams of all kinds from the classic to the high
tech Details on hunareds of cons and scams and their
many variations and countermeasures. Fraud is

rampant - protect yourself' $29.
SPECIAL PROJECTS
We design, build, repair, modify. maintain and consult

on any device, system or project - computerized,
electronic, electrical. mechamcal, optical. Many
invention prototypes. Confidentlality guaranteed
Describe and include $25 fee (does not obligate you).
We then provide you cost, ime eslimates

TECH. RESEARCH SERVICES

Unigue 51+K electronic and computer design anticles
in database accessed by title and subject. Dignal, uP,
uC, analog. hybrid, nomograph, software. Provide us
keye, we return hist, $25 search fee (1-20 keywords/
phrases. you may combine unrelated topics). Saves
you R&D lss Powertul RES-SNAP program will allow
your own searches thru popular electronic books.
magazines and your files. Disk® $95.

W s r e
*All software supports all IBM-PC and compatible
systems ('86-'486).

SOLL FOR EOUCATIONAL PURPOSES ONLY.

CIRCLE 230 ON FREE INFORMATION CARD

Toner Cartridge Recharge
Kits—Supplies—Service

Everything you need to recharge toner
cartridges used with Canon based laser
printers and personal copiers.

Use with HP: LaserJet, LaserJet Il, IID, IIP, lIl, IIP
Apple: LaserWriter, LaserWriter IINT,IINTX, QMS:
Kiss, PS-800, PS-810, Canon: LB-P8A1,A2,lI, OKI, NEC, Ricoh, etc.
With our Kits—Supplies—Service you can start your own profitable
recharge business or just recharge your own cartridges.

Retai
Model Recharge Kits/Supplies Dealers Please Call
TR-300 Recharge Kit for CX type laser printer engines.  $21.95
TR-302 Recharge Kit for SX type laser printer engines.  $26.30
TR-304 Recharge Kit for HP IIP (LPB4) laser printer.  $21.95
TR-325 Recharge Kit for PC-10/12/14/20/24/25 copier. ~ $25.50
TR-370 Recharge Kit for Sharp Z-50/55/70 copier. $34.95
4080 Replacement Toner Kit for Ricoh 4080 laser. $35.95e2/6
6000 Replacement Toner Kit for Ricoh 6000 laser. $14.25ea/6
9710 200 grms of high quality black toner for CX. $9.95ea/12
9730 250 grms of high quality black toner for SX. $12.50ea/12
8011-Blue/Br 200 grms of Blue/Brown toner for CX & SX.$22.95ea/12
8057 150 grms of high quality black toner for PC. $10.95¢a/12
Felt-CX,SX  replacement treated felt for all models. $0.90ea/12
SS-CX,SX seal strips for sealing in toner for reshipping $0.85ea/12
DPP Drum Padding Powder (pixie dust) $12.95
EverDrum™  OPC drum life extender agent. 40+ applications $41.95
C2094 3M Toner Vacuum with attachments. $199.95

Instructions Available Free to Customers!
Call 800-221-3516 ask for our catalog.
Chenesko Products, Inc.

2221 Fifth Ave., S4, Ronkonkoma, NY 11779
Ca__ll: 516-467-3205, Fax: 516-467-3223

'CHENESKO
PRODUCTS |

CABLE TV

DESCRAMBLERS!
CABLE KINGDOM!

*JEROLD* *OAK* *HAMLIN* *ZENITH*
*PIONEER* *SCIENTIFIC ATLANTA*

IN STOCK

6 MONTH WARRANTY! WE SHIP COD!
ABSOLUTELY LOWEST WHOLESALE/RETAIL PRICES!

ssceoeFREE CATALOG-®®00ee
J.P. VIDEO

1470 OLD COUNTRY RD., SUITE 315
PLAINVIEW, NY 11803
NO N.Y. SALES

CALL NOW! 1(800) 950-9145




Television Consumer Shops!

e
Doing Business with DBS...What's in it For YOU!

Satisfaction Guaranteed: If within 30 days you are not completely satisfied with your purchase, just call for
a RA (return authorization) and send it back to DBS in new, undamaged condition, original box with
instructions, warranty cards, etc. and we will cheerfully exchange the product or refund your money.

Fresh Packed Factory Sealed: Unless the customer requests a change in VC2 module or requests a burn-
in all units are factory fresh. Used, Demo or Returned items are also available at reduced prices.

Lowest Price Guarantee: If within 30 days you find the same quality product and service for less. Simply send
the retail advertisement witha copy of your invoice and DBS will refund you the difference. Price protection
aé)plies only to new merchandise. )

DBS Loaner Program: If during the warranty period the product purchased fails, DBS will loan you a
component to ?et f)‘/our system up and running until the item is repaired or replaced under warranty.
800 Number for Technical Suppori: All DBS Customers are welcomed to call 800-350-0256 for technical
support. If you need assistance with hooking-up or installing your equipment from DBS, or if P(ou have
questions regarding the compatability of your existing equipment with new models, you will find the

answers through our tech Line. We Elride ourselves on our expert technical assistance.

Trade-in Program: DBS offers Trade-in Values on all receivers and decoders. If you are planning to upgrade
an existing system then call DBS for the trade-in value on your receiver.

5 Year Warranty: All New IRD's, Receiver & Decoders are offered with a 5 year, Warranty for an additional
cost of just 99.00

Where the Educated Satellite LIS

Chaparral Monterey 30
Chaparral Monterey 50
Chaparral Monterey 90

Drake 1224 w/APS

Drake 1424

Drake 1524

Echostar 510

Echostar 710

Echostar SRD-3000
Echostar SRD-4000
Echostar SRD-5000
Echostar SRD-6000
General Instruments 2710
General Instruments 2730
General Instruments 2770
Houston Tracker 4
Houston Tracker 5
Houston Tracker 8 Plus
Houston Tracker 10
Panasonic PS-700 EX
Panasonic CRD 4500
STS SR 300

Toshiba 80

Toshiba 120

Toshiba 1800

Complete
Receiver HTS System

$1099 vili Plus °1649

» Custom name your favorite programs 2 remotes-
full function & simplified. * Autopeaking. ¢ Built-in
* Co-boresight C/Ku feedhorn. « Easy to mount. C/Ku switching. * Matrix, discrete, Videacipher Il

« Fits more dishes, accepts an optional Corotor || | digital audio w/extended Frequency Response. « 100

Golden Ring to illumina\tel\/\/kﬁ,avome videg & audio

deeper dishes.
" Price Buster o Bullit-In Videocipher Il

Chaparral Corotor II

Toshiba 2000

Toshiba 2200

Uniden President 300
Uniden President 1000
Uniden 4200

Uniden 4400

Uniden 4800

Zenith 7000

additional $200.
Antenna's

Echostar X-10*
Echostar X-12*

Integrated Receiver/Decoder
(Videocipher)}

Chaparral Monterey 100 w/PC interface

COMPLETE hase systems inciudé: Orbitron
C-10 or Unimesh 10' ASi, 45 LNB,
Feedhorn,18" Jack & Motor.
system also includes a Dual C/Ku Feedhorn,
1.3 Ku LNB and necessary switches for
automatic switching between C/Ku.. For the
complete base system add $550 to the re-
ceiver of your choice. For G/Ku band add an

Ajak H-180/Winegard 10’ Perf . H/H

1,199
1,399
1,649
1,759
1,049
1,349
1,499
1,029
1179
699
129
849
950
1,039
1,099
1,499
899
999
1,099
1,349
1,349
999
1,249
1,049
1,149
1,389
1,449
1,549
849
849
728
849
1299
1,299

C/Ku Band
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F2 Orbitran 7.5 w/LNA Cover”
= == == Orbitran 8.5 W/LNA Cover* 299
oy ‘ O biran Super SXT0 WINAC 2
itran Super 5SX-10" w, over*
Echostar 400 Ec,"OStar 5000 Orbitron 0-12' w/LNA Cover* 629
Receiver Complete System Receiver Corsnplete System grbitmn 8»16' vﬁ/hNA Cover 2399
rbitron 0-16" H/H w/motor 2979
36 311 99 5829 1349 Paraclipse 12' ($175 for paint) 999
9 9 * 20 Favorite Channels. « PLL Synthesized Video/ Parac:gpse 12' CD HM (%1 5? for paint) 1249
« Parental Lockout by Satellite & Channwl. « Full | Audio Tuning. + Video Noise Reduction Filters. « 90 ;aracljpse 12;5H/}:1/H$(1$7157f5 or pa{nt) ;?gg
Function IR Remote. * Last Channe! Recall. Programmable Satellite Positions. » Multi-Mode Ta'afo"gss(,, i M(unt) Gprpam ) 19
« Built in Motor Drive. Front Panel LED Display. ¢ Full Feature On Screen Trruu Focﬂs (Pglaor Mgunt) pl %5
o 1 : ! Lo Unimesh 10: AS| Quad 379
C Band LNBs - SALE PRICED! - Ku Band LNBs |Jui=dtn . 429
Unimesh Il 10" w/Quad & Unimount H/H 699/ Hiiliie:
LNB 25 k HEMT  $199 Difeor Ppney LNB 0.8 HEMT  $239 | Winegard 7' 359 \p2
LNB 30k HEMT $148 | Featuring LNBs | Save an Addtional | LNB 0.9 HEMT ~ $209 | Winegard 10 Quad Star 399 1§
LNB 35k HEMT  $129 | from Cal Amp, szo LNB 1.0 HEMT  $169 | Winegard 10" Pinnacle Perf. 25 |3
LNB 40k HEMT  $99 | repostar, Drake . : LNB 1.1 HEMT  $148 | Shipping on IRDs is $15 (with some exceptions)systems | &
LNB 50 k HEMT  $79 & Norsat _ifpurchased withan IRD | LNB 1.2 HEMT  $129 | is$85in48states. Call forquoteonanyupgradedantenna 8
9 (integrated Receiver Decoder) that is not (shown without *} UPS shippable. -
[
(=%
B80( D046 B80C D-0256 (it Hours: |2
Mifa 00 4.-48 A T g to16 -sM?n-En o
é ; scover to 1 e Saturday || =
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Learning Electronics has never been Basier!

These Computer Animated VHS Videos Vividly Illustrate Important Electronic Comcepts

Part 1 DC $3495 Par 6 Oscillators $34.95 You Derserve
Part 2 AC $3495 Digital 1 $34.95 the UCANDO
Pan 3 Semicondllcmr 334.95 Digital 2 334.95 A d v a n t a g e .
Part 4 Power Supplies $ 3495 = VCR Maini&Rep. $34.95 Ord

Part 5 Amplifiers $3495 Intro to VCR Rep. $34.95 rder yours

today!

For PAL videosz Contact:
Electronic Assembly Co.
P.O. Box 21191, Edgeware 8030,
Christchurch, New Zesland

Each Video is app. 55 Min. long
‘ Visa & Master Card Accepted

Mail Check or Money Order to:
UCANDO Videos
P.O. Box 928
Greenville , OH 45331

Copydigit ¢ 1987 GCANDO VCR Bdncatioss] Prod. Co.

Call Toll Free

1-800-678-6113

CIRCLE 221 ON FREE INFORMATION CARD

| 51 39%
New Intelligent Averaging Algorithm. Programs 64A in 10 sec., 256 in 1 min., 1 Meg (27010, 011) in
2 min. 45 sec., 2 Meg (27C2001) in 5 min. Internal card with external 40 pin ZIF.

2 ft. Cable 40 pin ZIF

* Reads, Verifies, and programs 2716,

32, 32A, 64, 64A, 128, 128A 256,
512,513,010, 011, 301, 27C2001,
MCM 68764, 2532, 4 Megabits
* Automatically sets programming voltage
* Load and save buffer to disk
* Binary, Intel Hex, and Motorola S formats
* No personality modules required
* 1 Year warranty
* 10 days money back guarantee
* Adapters available for 8748, 49, 51, 751,

g | 52,55 TMS 7742, 27210, 5761024, and

> memory cards

g | *Madein US.A.

Z— EMPDEMO.EXE available BBS (916) 972-8042

é 4539 Or. Grove Ave. ’ Call for more information
T Sacram::t?)?CA 95841 NEEDHAM'’S ELECTRONICS (916) 924-8037
% {Monday-Friday, 8 am-5 pm PST) M ., ? FAX (916) 972-9960
g | _ 0D, -

48AP
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A TUCKER

PHONE HOURS:
Mon.-Fri. 9:00 AM-6:00 PM
Sat. 8:30 AM-1 PM

STORE HOURS:
Tues.- Fri. Noon-6:00 PM
Sat. 8:30 AM-1 PM

SURPLUS STORE

1717 RESERVE ST.
GARLAND, TX 75042

* MILITARY UNITS CANNOT BE SHIPPED OUTSIDEU.S.A.
ALL UNITS GUARANTEED OPERATIONAL WITH MANUAL.

ALL EQUIPMENT F.0.B. GARLAND, TX
VISA & MASTERCARD OK -:NO C.0.D.s

NATIONAL: 800-527-4642

In TX: 800-749-4642
Ask for Ext. 134
In Dallas: (214)340-063“

HICKOK 1605M
ELECTRONIC MULTIMETER
$119.00

EQUIVALENT
TO HP 410C!

B Measures a wide range of AC voltage, DC voltage,
current and resistance

B DC volumeter range is from 0 to + 1,600 volts

B DC current range Is from O to + 160 mA with special
ranges of + 1.6, 6 and 16 nA using the DC voltmeter
probe

B Resi can be made from under,
1 0 to over 600 MU

M AC voltage can be messured from 0.6 to
300 V (rms) from 20 Hz to 700 MHz

HP 403B
AC VOLTMETER
$299.00

Transistorized. battery-operated average respondng AC
voltmeter

Voltage range from 0.001 to 300 Vin 12 ranges
Frequency range from 6 Hz to 2 MHz

Accuracy of +£2 % from 10 Hz to 1 MHz and + 6%
from 1 to 2 MHz

Fuse protected overload

HP 204C/002 OSCILLATOR
$299.00

SUPER DEAL ON
HARD DRIVES AND
CONTROLLERS!
Old, but works fine! 10 megabyte Seagate ST412 and new

surplus IBM (XEBEC) controller with cables, formatted,
ready to plug in and go.

ony $69.95!

'NEW'NEW'NEW'NEW’NEW'NEW'

— S
LB 7 ‘:‘_s}?&

K TS

\\.ﬂ -

NEW UNISYS PC CLONE!

New in Box Unisys PC Clone with:
Keytronics 101 keyboard, 266 K
memory, clock, serial port, one 360 K

floppy drive, manuals, DOS, etc. $175.00
Memory 2xpansion card for above,

bringing total memory to 640 K + $65.00
Unisys computer at top with used

monochrome monitor, printer port

and mgnochrome card $250.00
Same as above but with two

360 K Hoppy drives $200.00
30 maeg tlash card $149.00
640 K, 2 floppy disk drives,

30 meg Hard drive, and

monochrome system $489.00

| P
Lol ]
B Rechargeable batteries
B Wide ranged oscillator. solid state and highly portable
B Frequency range from 6 Hz to 1.2 MHz
B Output is 6 Vinto an open drcuit and 2.6 Vinto 600
B Output impedance is 600 0
B The output is variable with greater than 40 dB attenua-
tion for an open circuit output of less than 60 mV RMS
TEK 453 DUAL TRACE SCOPE
3$595:000 $395.00
st gD
V= e
X~
B & mV/div TO 10 V/div calibrated deflection factors
B DC to 60 MHz bandwidth st 20 mV/div
B Calibrated time base 0.1 usec/div to 6 sec/div
M Calibrated X-Y operation 6 mV/div to 10 V/divin 11
steps
W Calibrated mixed aweep and sweep delay
B 8X10 div CRT

TEKTRONIX MODEL 851
DIGITAL TESTER
$79.95

The 861 is an easy-to-operate portable unit con-
taining a DMM, a counter and input signal con-
ditioning circuits and is used for servicing digital
equipment

HIGH FREQUENCY
OSCILLOSCOPE PROBE
$23.95

E

B Switchabie X1, X10; Rugged probe
W Bandwidth of 10 MHz (X1); 100 MHz (X10)

Includes sprung hook, 6" ground lead, BNC adaptor,
IC test tip, timmer too!, and storage pouch.

The DMM is an auto ranging 4 1/2 digit muitmeter
with floating inputs and a 600 VDC maximum input
and 360 VAC maximum input

B The counter is an auto ranging 6 digit, 3% MHz
universal counter with three inputs and an accuracy
of £0.006%

B The unit al3o has a calibrated gated square wave out-
put at 6 KHz which is suitable for probe compensa-
tion

Alt three channels feature -30 to + 30 V threshoid ad-
justments

LAVOIE LABS LA80OD
Wwv COMPARATOR $79.00

TEK 1L10 SPECTRUM ANALYZER
For use with 630-, 640-, 660-, and 680-series scopes.
Dial accurscy is +{100kHz + 1 % of dial reading)
RF attenuation of 61 dB

TEK 3A6 DUAL TRACE PLUG-IN
Designed for Tek 660, 661, 664, and 666 scopes
DC to 10 MHz
10 mV DIV to 10 V DIV in 10 steps
Duatl Trace

TEK 3B4 TIME BASE PLUG-IN UNIT

Provides calibrated sweep rates from 0.06 usec/div to
b sec/div in 26 calibrated steps

TEKTRONIX 500-SERIES PLUG-INS!

Designed for use with the Type 661A, 664 and 667 Oscilloscopes

Provides 6 steps of deflection sensitivity from 0.2 volts/div to b volts/div

$ 395.00 |

Receives WWV on 6 MHz or 16 MHz and compares the
sccuracy of your signsl. Frequency deviation are monitored
as an audio beat or on small CRT. A must for checking the
accuracy of your radiol

FLASH CARD-30
$149.00

New-in-box 30 meg hard drive on a card with 66 msec

access tirme. Easy installation in your PC.
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Radio-Electronics,

EVOLUTIONARY PC BASED TEST EQUIPMENT

| 11000

OUR BEST DATA INTERFACE

The 11000 Data Interface Card is a
100% 1BM PC/XT/AT compatible half
card. The I1000 Is the heart of the TSW
system. and is required to drive any or
all of the T1000 series peripherals.
With the TSW system, you will use only
one 11000 card and one expansion slot,
while having the capability of running
many pieces of external test equipment.
One T1000 card is capable of
addressing up to 256 external pieces of
test equipment. In other words, the
T1001, T1002, T1003, and T1004 can
all be driven simultaneously by just one
11000. Additional (I1000° compatible)
members of the T1000 series are under
development and will appear in future
advertisements. The 1000 connects to
the first peripheral using a 6 foot DB-25

male to female cable. Additional T1000
series units are simply stacked and
paralleled with the first. The peripheral
test equipment is powered by the
computers +12 and -12 volt power lines.
The current load on the +12 volt line is
between 100 and 300 milliamperes per
unit. The current load on the -12 volt
line is between 0 and 20 milliamperes
per unit. We have been running our
entire  product line (connected
simultaneously) for 18 months. The
1000 uses a bidirectional parallel
format. The maximum data output rate
Is one 8 bit byte per 3us or 2.6 Mega
bits per second. The I1000 is
addressable, or may be left at the

. factory preset prototype address (HEX

300).

ORDER#  1-9
11000 $77.00 ea.

10-49
$72.00 ea.

W=

T1000 SERIES OVERVIEW

[EIL] |

The T1000 family of products are
each housed in a 10"x7.5"x3.1" ABS
plastic instrument case. All of the front
panel functions are clearly silk
screened. The T1000 series units stack
to create a ‘lightweight, compact,
modular component system. When

combined, an elegant test block is
formed, eliminating the need for bulky,
old fashioned equipment. We provide
all of the ready to run executable
software needed for each piece of
T1000 series equipment. We also
provide a simple BASIC tutorial and

(remarked) source code for those who
would like to develop personalized
T1000 series applications. In this way,
our products are especially suited for
custom projects and industrial
applications where fiexibility is a must.

| T1001

CAPACITANCE ¢ FREQUENCY ¢ EVENT/PERIOD

ALL IN ONE |

contains a precision
capacitance meter, a

The T1001
autoranging
100MHz frequency counter, and an

event/period measurement system.
Within the T1001, ali measurements are
governed by an on board 60MHz crystal
oscillator.

CAPACITANCE

This Is no ordinary capacitance meter.
It is accurate and autoranging from OpF
to 1uF, and from 1uF to 10,000uF. It
has a maximum step resolution of .3pF
and performs approx. two conversions
per second for values below 1uF. This
meter works beautifully between 0 and
10pF where many other units are found
lacking. Our cap meter is able to learn.
If you wish a particular range to be more
precise, you simply Insert your
reference components and ask the unit
to learn the new values. We use the full
power of the PC to perform matrix and
curve fitting technlques. This allows us
to achieve amazing accuracy. Our
capacitance meter also features a "zero
and read" function. Insert a reference
capacitor and press "Z". Remove it and
insert a different capacitor. The screen
displays the difference In capacitance
as well as the capacitor tolerance. If
you would rather directly enter a
theoretical value (for comparison), just

48AR

press "D" and enter the reference value.
These two features are most useful
when matching or sonln?. If you zero
on a capacitor and leave it in piace, ?/ou
will easily observe component stability.
Another time saving feature is our Ultra
Fast Connect System. This allows the
component under test to be inserted
rapidly. Additionally, several capacitors
may be Inserted simultaneously In
parallel. This is useful when trylng_ to
construct an exact value. he
displayed units may be moved through
pF, nF, uF, or mF at any time by
pressing "U". The T1001 can be
adapted to perform industrial functions
such as moisture sensing. We are
always available to help you implement
your custom industriai applications.

FREQUENCY

This is a high stability digitai
frequency counter capable of >100MHz
without frequency division. [t is ideal for
digital (loglc) circuit desi nin?. 1¢
accepts any standard TTL level input.
To use a prescaled frequenc just press
“D" and then type in a division factor
between 1 and 100. The screen will
then display the frequency being fed
into the prescaler. We have used the
AP-90-T prescaler manufactured by
Startek Internationai and found it to
work quite well. Many frequency
counters offer 2 or 3 timebase settlnqlg.
Ours provides you with eight. o]
completely calibrate all 8 timebases,
you would perform the fouowlng steps:
attach a frequency to the BNC input,

CIRCLE 276 ON FREE INFORMATION CARD

press "C" to initiate calibration, enter the
frequency used. In a minute or so, the
computer will finish it's analysis and
your counter will have been fully
calibrated. The displayed units may be
moved through GHz, MHz, kHz, or Hz
at any time by pressing "U".

PERIOD

The third and final device contained
within the T1001 is a complete pulse
measurement system. It can be set to
measure a positive or negative pulse. It
has a noise Immunity circut which
screens off all but the first pulse
received. This device also provides a
TTL compatible start puise to the user.
This start pulse (handshake) is
provided to let the user's circuit know
when to send the test pulse. One
application which we have used many
times is to use the start pulse to

continuously fire a one-shot
(monostabie  multivibrator)  circuit.
Displayed on the screen and .

continuously updating is the precise
pulse width. Establishing RC timing
values has never been easier. This
period meter features a 16.6ns
resolution and accurately measures
pulses ranging from 80ns to 71.3
seconds + or - one step. The displayed
units may be moved through ns, us,
ETL‘JS"' or seconds at any time by pressing

ORDER#
T1001

1-9 -10-49
$179.00 ea. $169.00 ea.




| T1002

DIGITAL CLOCK SYNTHESIZER

4.29 BILLION FREQ's |

The T1002 is a digital clock
synthesizer which produces a TTL
compatible, 50% duty cycle square
wave. This device will synthesize 4.29
billion different frequencies between
6MHz and .0055Hz. It uses a 48MHz
crystal oscillator as a master reference.

This unit also features an Autput
impedance compensation control which
allows you tc use regular wire instea.' of
an expensive injection probe. To sele.
a frequency, just press “D" and type in
the frequency desired. it your
frequency is not available, the closest
available frequency will be displayed
and synthesized. Pressing the up or
down arrows will increase or decrease
the frequency. The T1002 can be used
to generate clocks, popular baud rates,
sync pulses, and period calibration

waveforms. Displayed units may be
moved through MHz, KHz, Hz, us, ms,
seconds, or minutes simply by pressing
"U". Custom osc. frequencies, multiple
osc. frequencies, and other variations
are available upon request.
Frequency output formula:
fo(Hz) = 48MHz/(2n) where n
integer between 4 and 232

is an

OR JER#
T1(02

1-9
$179.00 ea.

10-49
$169.00 ea.

TO D e 8 BIT D TO A e 24 BIT DIS. I/O

ALL IN ONE |

| T1003 12 BIT A

The T1003 consists of an 8 channel

12 bit analog to digital converter, a
single 8 bit digital to analog converter,
and 24 configurable digital /O lines.
This device will allow you to interface
your computer to the real world quickly
and easily. you have ever
successfully breadboarded a circuit, you
will find this device simple to operate.

A TO D

First, we have an 8 channel , 8 bit
analog to digital converter. With the
ress of a key, the 8 bit converter
ecomes a >12 bit converter which
offers imV resolution from 0 to 5V. You

simultaneously. Any of these channels
may be activated or deactivated with
the press of & key.

D TO A

Next, we have an 8 bit digital to
analog converter which produces 0 to
5V in 20mV steps. To produce a DC
voltage, you would simply press "V" and
then enter the desired voltage. This
device is great for linear op-amp
projects.

24 BIT DIGITAL 1/O

Finally, we have a 24 bit digital 1/O
section which can be set up as three 8
bit ports, or two 8 and two 4 bit ports.
Each port may be set up as input or
output with the press of a key. This
section has an infinite number of uses.
Create your own alarm system.

birary into your T1003 and see the
count displayed on the screen. Your
breadboard or digital trainer becomes
much more powerful when you connect
it to the T1003. Large corporations
have been using their computers to
process tedious information for years.
Now the same technolog)ll_ is available
to you at a great price. The T1003 is
easily/ accessed through a 36 position
Eurogean style terminal block mounted
on the unit face. When using the
included software, all of the functions
which have just been described appear
on the display simultaneously.

Industrial Applications:

e Count product flow

e Continuity on finished circuitry

e Monitor voltage parameters

® Automatic test equipment

Generate 1's and 0's needed for digital ORDER# 1-9 10-49
can use this device to read or monitor 8  gate control. Why build a display for a T1003 $189.00 ea. $179.00 ea.
different DC circuit voltages  prototype circuit? Just feed the raw
[T1004 LOGIC IC TESTER / IDENTIFIER E/ |

B I

The T1004 is an advanced digital
logic (ic) tester and identifier. This unit
is capable of testing a vast number of

logic packages including‘_ 7400,4000,
custom pals, and more. This package
includes a tutorial on how to add
components to the existing database.
The T1004 goes beyond simply running
a truth table. This unit has the ability to
analyze an unknown IC, and if it is
within the database, identi it.
Additionally, it measures the input low to

high and high to low thresholds, as well
as the output voltage levels. From this,
the T1004 often has enough information
to assist you in determining the exact
logic family of the IC under test.

| DB-25-6

6 FOOT INTERFACE CABLE

This cable is required in order to -

connect the 11000 to any peripheral unit.
If you elect to construct your own, it
must be fully populated, wired 1:1, and

contain 24 awg (or larger) wire. Pin 20
of the male end of this cable must be
removed in order to mate with the
DB-25 female on the 11000.

| DB-RIB-(num)

INTERCONNECTS (num) PERIPHERAL UNITS

This cable is required (in addition to
the DB-25-6) in order to use more than
one peripheral unit (T1001-T1004)
simultaneously. If you elect to construct
your own, it must be made using 28

awg, 25 conductor ribbon cable and
contain 1 DB-25 |IDC male, and (num)
DB-25 IDC female connectors.
Connectors must be placed at 5"
intervals.

Make check or M.O. payable to:
TSW ELECTRONICS

Address:

2756 N. University Drive, Suite 168
Sunrise, FL 33322

CIRCLE 276 ON FREE INFORMATION CARD

TSHW ELECTRONICS

ORDER# 1-9 10-49
T1004 $249.00 ea. $239.00 ea.
ORDER# 1-9 10-49
DB-25-6 $12.95 ea. $10.95 ea.
ORDER# 1-9

DB-RIB-2 $15.95 ea.

DB-RIB-3 $23.95 ea.

DB-RIB-4 $28.95 ea.

Add $5.00 S&H for ea. T1001-T1004
Add $2.00 S&H for ea. 11000, or cable
Florida Residents add 6% sales tax
Allow 4 weeks for delivery

For techrical info call (305) 748-3387

All prices are in U.S. Dollars
Prices and unit availability subject
to change without notice

48A
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Earnupto
$30 an hour
and more!

Learn at home in spare time.
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!

----------------------1

command PRODUCTIONS

CITY STATE ZIP

L----------------------

| 1
1 FCC LICENSE TRAINING, Dept. 210 i
I PO. Box 2824, San Francisco, CA 94126 :
: Please rush FREE details immediately! 1
1 NAME - 1
! ADDRESS wy =l
1 |

J
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MS-DOS EPROM

PROGRAMMING SYSTEM |
NEEDS NO INTERNAL CARD

EPROMS 24,2832 and 0° piosy | o =mm——
2708, 2758, TMS2716*%, 2716
27C16, 2516, 2532*, 2564*

2804, 2816A, 28C16
2817A*, 2864A, 28C64
68764*, 68766*, 2732, 2732A
27C32,2764, 2764A,27C64
27128, 271284, 27C128
27256, 27C256, 27512
27C512, 27513
27011*,27C011* (1 MEG)
27010,27C010

27C1009, 27C1001

27C020, 27C2001 (2 MEG)
27C049, 27C4001 (4 MEG)

28256, 28C 256, 5S2B13*
52B33*

MicroControllers

8741A*, 8742, 8748(H)*
8749(H)* 8751*, 87C51*
8752* 8753*, 8744*

68705 *, TMS7742*
*ADAPTER REQUIRED
Dmgmms included with manual
d adapters are available

1 shown with power-pmh & cablc stored iy case
CONNECTS TO YOUR SYSTEM’S

PARALLEL PRINTER PORT

+A FAST, EASY-TO-USE SYSTEM WORKS WITH ANY DESKTOP OR LAPTOP MACHINE
+EXPANDABLE, FLEXABLE DESIGN SUPPORTS CURRENT AND FUTURE DEVICES
«SUPPORTS 8, 16 & 32 BIT DATA FORMATS INCLUDING WORD SPLIT & DOUBLE WORD
READS AND CONVERTS INTEL HEX, MOTOROLA S-RECORD AND BINARY FIL

“HARDWARE PROTECTED AGAINST D TIVE AND INCORRECTLY INSER'IT'ZD DEVICES
+NO SOFTWARE INSTALLATION NECESSARY - PROGRAM TOTALLY SELF CONFIGURING

SYSTEM SOFTWARE COMMANDS

*PROGRAM EPROM(S) -SAVE EPROM(S) OR -COPY EPROM(

FROM BUFFER TO DISK RIFY EPROM ERASED
<READ DISK FILE INTO *PROGRAM EPROM(S) SELECT BUFFER EDITOR
BUFFER FROM BUFFER LECT DEVICE TYPE
sREAD EPROM(S) INTO “COMPARE EPROM(S) DEVICE CHECKSUM
BUFFER WITH BUFFER T BUFFER (0.1.2,3)

I_PLUS AN INTEGRATED BUFFER EDITOR WITH 18 BYTE LEVEL COMMANDS

SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK 8289
CONNECTING CABLE OPERATION MANUAL & SOFTWARE
CALL ABOUT OPTIONAL ADAPTERS A SOFT TRAVEL CASE 1S VAILABLE FOR $19.00

WARE AVAILABLE ON 3 12° OR 5 1/4° DISK (PLEASE
TO ORDER SEND CHECK, MONEY ORDER, WRITE OR CALL:

ANDRATECH
MASTER
i

P.0. BOX 222
MILFORD, OHIO 45150
ADD $5,00 FOR SHIPPING (51 3) 831-9708 ADD $4.00 FOR C.O.D.

FAX (513) 831-7562
\WRITE FOR MORE INFORMATION OR CALL AND LISTEN TO OUR "TALKING” DATA SHEET)/

PROFESSIONAL CIRCUIT DESIGN

QiCAD

Save time and money!

QiCAD is a full-featured
printed circuit layout package
that gives you everything you
need to design circuit boards
quickly.

e ON-LINE HELP

e AUTOROUTER

e POWERFUL EDITING
e HPGL/DMPL PLOTS
e GERBER

ey o RAB § S e POSTSCRIPT
IO | oo OIS e EXCELLON (DRILL)
o Xjo & 7 ooF o EGA / VGA compatibile

o N/ 71 $195.00 complete price

345 W. Williams Avenue
Fallon, NV 89406

(702) 423-1653  (702)423-1654 FAX




(HOSFELT ELECTRONICS, INC. [ )

- T
R RELAY PLASTIC CALIPERS ! ROSIN CORE <&
30 g; SOLDER ¥4
(] - f
86 5
CIRCUIT H l ) A "4
FOOTPRINT DIAG
1" Sq x 1" H Measures up to 6" in 1/16" incre- Meets Fed Spec QQ-S-571E
12 vbC, 35 amp, SPDT, 86 ohm coil. | ments, and 150mm in lmm increments. .031 - 21 Gauge
Hook-up via standard 1/4" quick tab | Includes depth guide. Large numbers 60% tin - 40% lead
or plug in. make it easy to read. One Pound
No. 45-246 $2.95 | No. 54-115 $1.95 | no. SOLDER $6.95
ILE.C. LINE CORD VOLTAGE 4 AMP @ 200V
REGULATORS BRIDGE I-‘lEC'I'IFIEI'“l'u
=il | @ PARTH CASE PRICE B
78105 70-92 $.35 Mfg - General
78M05 T0-220 $.39 Instruments i
6 ft long, beige w/ molded plugs 7805 T0-220 $.49
18/3 wire - Shielded 7806 T0-220 $.59
7808 70-220 $.49 | No. KBLOZ
No. 60-131 $3-25 7809 T0-220 $.69 | No. KBU4D
78C12 T0-202 :.49 -
]! 7812 T0-220 .49
HIGH SPEED (= 78L15 70-92 $.49 NE1§DP|§cI=fLE
12 VDC FAN Y 7815 T0-220 $.59 DL
! 7824 T0-220 $.49 SET T—
s 7905 70-220 $.59 Pt
Mfg - Elina 7912 T0-220 $.59 /
Mfg # - DA121238M W @ 7915 T0-220 $.59
4.7" x 4.7" x 1.5" LM317K T0-3 $§-99
i . -13. LM317T T0-220 .65 : .
%igﬂtéﬂ?n!g?aggb ,},2'2 12 LM323K 78-3 $3.25 | This miniature file set has 12 differ-
4.8 watt, 2700 RPM LM350K T0-3 $3.49 | ent 5%" Jong files that can be used by
85 CFM, Noise level 41 dB LM350T 10-220 $2.75 | hand or locked in a pin vise. Pre-
Hook-up via 12" color coded wires LM723H T0-5 $.99 | cision made for use on wood, metal or
LM723N 14 PIN DIP $.49 | plastic.
No. 26-194 $8.95 | n7s3c T0-220 $1.49 | No. 54-104 $3.95

FACTORY AUTHORIZED DISTRIBUTOR FOR:
caTzRo MESLTE @ @ .
Eome DER 5= DLS portasol-  B3.Mucler WIGD.—Ei®. Nicholson

) SPECO
eqzypower MIZE it

Weller eozypower @evco @ DURACELL E’Iglco @}‘WIRE
Caned B RSN g om0 wsun ccomer Home 23 nomwan
@coasor (o) racon Kester o FGNIT mmavee  Nedte

-----------

TO PLACE YOUR ORDER =
112 PAGE CATALOG cALL TOLL FREE Ha
cmcu.Ec:s:Pouss 1 8 0 0 5 2 4 6 4 6 4 2700 SUNSET BOULEVARD
STEUBENVILLE, OH 43952

or Fax 614-264-5414 MAIL ORDERS ALLOW $3.75 SHIPPIPJ
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to file fiight

Need to access multiuser
computer systems?
Talk to malntrames and more with

Question;: Who needs a Zenith Personal Information Terminal?

Answer: With all these features and the low price, everyone!

Worried about security?
Choose from 10,000 codes to allow
onty authorized users to communicate.

Nead 24 hour communications?
Attach a printer and use as 8
dedicated auto receiver terminal for

Know g pilot?
Use to access the new DUAT service

unnattended reception

Want to dial your regular
phone automatically?
Stores up to 26 numbers for volos,
dsta, or auto-logon dialing.

plans, check the weather,
and more!

Want high speed communications?
Attach a high speed modem and
communicate with other users or

the ASCIl and DEC VT52 terminat
emulation modes.

» ASCH. DEC VT52 smulation

 Built-In 300 baud awte
answer modem

o Panliel printer port

o Phone #. disling saquence
storage

devices at up to 9600 baud!
{Modet ZTX-11-Z only).

« Changeable security access code & RS-232 pert (ZTX-11-Z only)

o Swilch for single or muhi- e Two phons jacks: line and
line phone phone

© Composite video owtput o New in original box

= Progam in Basic by external Uy WL

computer

2TX-11-Z with RS-232 $75

ZTX-1-UZ without RS-232 $50

VISA —

MasterCard —

COMPUTER BUSINESS MART
10215 Buena Vista Avenue, Suite A ¢ Santee, CA 92071

(619) 449-9040 < FAX (619) 449-7929

AMEX — Discover - COD — PO

CIRCLE 229 ON FREE INFORMATION CARD

BATTERIE

REPLACEMENT
BATTERIES

{ALL NEW - MADE IN USA)

SEND FOR
FREE CATALOG

DEALER INQUIRIES
WELCOME

Radio-Electronics, January 1992
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ICOM KENWOOD MOTOROLA CAMCORDER
J v 3
7513.2v 1200 mah $59.00 ——, HT300 7.2v 1600 mah  $45.00 JvC
8S 9.6v 1200 mah $59.00 . HT90 12v 600 mah  $34.00
BP7 13.2v 600 mah $59.00 o HT440 12v600 mah  $39.00 PANASONIC
BPS 8.4v 1000 mah $59.00 /o ‘ i MT500 15v 500 mah  $39.00 PVBP80/88 12v 2.3 amps
SA/SAT RCA/HITACHI
BP82,BPB3 RADIUS Full size
BP83A 7.2v 750 mah @ P-10 500 mah $28.00 VHS-C
BP84 7.2v 1000 mah PB1 12v 1000 mah $59.00 ' SONY
BP85A 9.6v 600 mah KNB4 7.2v 2200 mah  $59.00
BP85B 12v 600 mah PB6 7.2v 750 mah  $46.00 SABER NP22
PB7 7.2v 1500 mah  $55.00 7.2v 1100 mah '$59.00 NPSS/77
PBS 12v 750 mah $55.00 ALL BRANDS AVAILABLE

YAESU P ; INSERTS CELLULAR
FNB-2 v 500 mah $21.00
FNB-2 v 600 mah $23.00 ICOM-SA/SAT KENWOOD MITSUBISHI $60.00
FNB-4A PB-21 $13.00, PB-25, 26- $20.00 NEC $45.00
T T | :3CPO gﬂ? 'CF;AR:? Eg TTH E & RSVIATEL, gL

- 2v ma - quiv.}—3" Hig ;
$43.00 | 7.2v @ 1000 MAH $135.00 Em m ;?QQS&N IC :g 233
FNB-12 g o 3 :
FNB-125 12v 600 mah or 1 MOTOROLA
$45.00 BP-858 (Equiv) 3" High ICOM SR
12v @ 600 MAH $164.00 BP-3 $17.00, BP-5 $22.00 $50.00
BP-7, BP-8

CIRCLE 226 ON FREE INFORMATION CARD

* ALL BATTERY PACKS - GUARANTEED TO HAVE THE ADVERTISED CAPACITY

BATTERY-TECH, INC.

28-25 215 PLACE, BAYSIDE, N.Y. 11360 « FAX 718-461-1978
800-442-4275 - N.Y.S. 718-631-4275

VISA

MASTER CARD



COMPLETE FCC LICENSE PREPARATION

* General Radiotelephone Operator’s License

* Radar Endorsement

* All Amateur Radio Licenses

* Second Class Radiotelegraph

* MORE MONEY? We offer Home Study Courses for
* A BETTER POSITION? ALL TYPES of FCC Licenses.
* EXCITING CAREER Formats include:
OPPORTUNITIES? * TEXTS
* AUDIO CASSETTE COURSES
AN FCC LICENSE ) o * VIDEO CASSETTE COURSES
MAY BE YOUR ANSWER The FCC License Specialists * REGIONAL SEMINARS
GENERAL RADIOTELEPHONE
OPERATOR LICENSE
Your Job Opportunity "Ticket"

For years, the Commercial FCC license has been highly sought-
after by many technicians and required by numerous employers.
The General Radiotelephone Operator License has come to be
known as the most HIGHLY RESPECTED "ticket" in the field
of electronics. For many, it has been the KEY tojob advancement
and higher pay. Many companies offer immediate pay raises by
simply passing the license exam. Other companics require the
license for employment. When an employer sees the FCC license
on a resume, he understands that the job applicant has a firm
grasp of radio communications...a firm foundation that can be
built upon to meet the demands of any job situation.

SECOND CLASS
RADIOTELEGRAPH LICENSE

BECOME A SHIP RADIO OFFICER: At present, there is a
tremendous shortage of ship radio officers. This means lots of job
and advancement possibilities. After a six-month training period,
you may earn $45,000 to $55,000 for an eight-month year. If you
arereallysharp in electronics, you can take atest that qualifies you
tobecome a RADIO ELECTRONICS OFFICER. If you need a
review, some radio unions offer a short training program that can
help you to pass that test. Radio Electronics Officers can earn as
much as $60,000 to $70,000 for asix-month year. Does this sound
good? All you need to get started, is the SECOND CLASS
RADIOTELEGRAPH LICENSE. To assist you in reaching
that goal, we have produced, "The Radiotelegraph Package”.

WHAT OUR SATISFIED CUSTOMERS
ARE SAYING

"Your STUDY QUESTIONS WERE NOTHING SHORT OF
OUTSTANDING...Thank you for writing such a complete course.” - E.J.,
Lemon Grove, CA

"I was so well prepared that IACTUALLY ENJOYED TAKING THE TESTS,
while othersIsawaround me were clearly floundering.” - M.A.E., Waldorf, MD

"The day I took the test, EVERYONE WHO PASSED HAD YOUR MATE-
RIALS." - 1.D., Puerto Rico

WPT Publications

7015 NE 61st Ave.

Vancouver, WA 98661

(800) 800-7588 or (206) 750-9933

PUBLICATIONS,

Please rush me a Free Catalog. 7he FOG License Speciatsts

Name

Address

City
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40994 GIBBEL RD.

HEMET CA. 92544

ORIGINATOR, MANUFACTURER & DISTRIBUTOR

VU-THRU VCR DIAGNOSTIC TO0L

CRESTWOOD PRODUCTS UNITED STATES PATENT NO. 5,055,960

A USEFUL AND WORTHWHILE TOOL for the
* *pPROFESSIONAL * *STUDENT * *EXPERIMENTOR

1-800-544-8583

A PRECISION MOLDED HIGH IMPACT CLEAR
PLASTIC SHELL THE SAME SIZE AND SHAPE
AS A STANDARD VHS VIDEO CASSETTE. THE

INTERNAL PARTS BUT WILL FOOL A VCR TO

VU-THRU TOOL HAS NO TAPE, REELS OR OTHER

OPERATE IN ALL MODES AS THOUGH A
STANDARD VIDEO CASSETTE WERE IN PLACE.
IT LETS YOU SEE WHAT IS HAPPENING INSIDE,
WHILE THE MACHINE IS RUNNING

3-.

s T SPECIAL ORDER TWO
$ 3.50 S&H
$13.45 total FOR $ 19.90

iy WE PAY S&H

CANADA - MEXICO MAIL ORDER ONLY---- ADD $ 5.00 U.S. FUNDS

The 9 page ILLUSTRATED
INSTRUCTION MANUAL
details FIVE ways to use the
VU-THRU TOOL to simplify
and speed-up many common
repair jobs PLUS MANY
HELPFUL HINTS ON
TROUBLESHOOTING VCR's

COD add $ 3.50
CA. orders add 7%
sales tax

rWANTED!! DEALERS OUTSIDE OF THE USA---WRITE FOR FULL DETAILS—-EXCLUSIVE TERRITORIES STILL AVAILABLE |

CIRCLE 231 ON FREE INFORMATION CARD

&IC SOCKETS
10 501 100+
pPCs. pcs. pcs.

2 x 13 HEADER
12¢ ea./ 10pcs.

6PIN 06 .05 .03
8PIN 08 .08 ‘04 10¢ ea. / 50+pcs.
14PIN 14 .11 .07
JePIN .16 .12 .08 | 33UF/16V 0.1 UF/5OV
gg gm ‘54 18 12 RADIAL LYTIC  RADIAL MONO
.28 .21 14
20PIN 40 30 "20 25 pcs. for only $1.00

— HAR

NER COPY FILES AGAIN!

S —8 8 A RP BB
Y8 % 8% ¢ FES 8 F 1001 N.W. 62nd Street
A A AN AT Suite 306-F Phone: (305) 772-2242
[— FORT LAUDERDALE, FL 33309 Fax: (305) 772-2568
/ PN2222A & 7805 TIMERS SUPER SPECIAL
PN2907A > /.‘/ 7812 g 555: 20¢ ea. / 10 pcs |
e 2N3904 / s 7818 556: 25¢ ea. / 10 pcs W LM311 - $0.15
2N3906 3 pcs. for $1.00 LM741 - $0.15
WHAT? 2N4401 | 28¢ ea. for 50+ pcs. 7824 OP-AMPS 50pcs 7416 - $0.15
S¢ ea./50 pcs. oy, 0a LM 324, LM358 Max Qty _74LSO4 - $0.15
4¢ ea. / 100+ pcs. LM317T 3pcs. for $1.00 Per Order 7415244 - $0.15
3mm or 5mm 55¢ea. /10pcs.| o CABLE TIES
DRI [t 50¢ ea./S0pos.| . (Bags of 100) DIODES
RED, GREEN or YELLOW 5 ‘é !ncﬂes Sodlerd B 10 50
" 8¢ ea. for 10pcs. 2N2222A .S Behess $2.17 LD2G pcs.  pcs. o
6¢ for 100+pcs. 18¢ ea. / 10 pcs. @ KESTER SOLDER mz%;— 5¢  4¢ 3¢
17¢ ea. / 100+pcs. % SN60/40 .031 DIA. - 6¢ 5S¢ 4¢
LED HOLDER £ 1lb.roll  $7.00 1?‘:2%‘% - ;3 AS: ‘;:
D 5¢ ea. for 10pcs. MINI PUSH-BUTTON 3579 MHz | INS401- 11¢  10¢ 9¢
4¢ ea. for 100+pcs. MOMENTARY - N.O. & CRYSTAL | 1NS408- 1s¢  14¢  13¢
6A1- 19¢ 18¢ 17¢
30¢ ea./10pcs. —25¢ ea. / 100 pcs. | 75¢ ea./10pcs - 70¢ ea./50+pcs. 6A10- 21¢ 20¢ 19¢

DLIN
=

DON'T USE A FLOPPY DISK TO TRANSFER FILES BETWEEN
COMPUTERS. CONNECT HARDLINK TO YOUR PARALLEL
OR SERIAL PORT AND LET THE PROGRAM DO IT FOR YOU.

INTRODUCTORY OFFER........

AX

CIRCLE 247 ON FREE INFORMATION CARD




Amazing Pocket Reference!

480 pages of tables, maps, formulas, constants & conversions
and it fits in your shirt pocket! (3.2" x 5.4" x 0.6")

e Greatest

S
2
m
~
&
1

The perfect

® Electricai
Electric Wire Size vs Load
Wire Classes & Insulation
NEMA Motor Frames
Wire & Sheet Guages
Electric HP vs Torque
Resistor Color Codes

Pilot Lamp Specs

Fuse & Battery

RF Coll Winding Data

Wire Size vs Tuma/inch

Decibel Tables

® Ajr

® Automotive

® Carpentry & Construction
® Chemistry & Physics

® Math

® Mining & Milling

®  Money & Currency

°

of all teme!

Plumbing & Pipe
Rope, Cable, & Chain
Steel & Metals
Geology

Glues, Solvents,
Paints and Finishes

Hardware

Surveying & Mapping
Tools

Water

Weights of Materials
Weiding

Computers & Printers
Computer ASCII Codes

18 PC Error Codes

IBM® InterTupts—O Map

IBM® Memory Map

® 3200 Conversion Factors

@  General Information
US & State Holidays
Signs of the Zodiac
AFI:;:rs of m; Months
ames
Radio Alphabet
Morse & TEN Radio Codes

Climate Data of the US
Time Zones of the US
Time Zones of the Worid
Telephone Area Codes
World Airport Elevations
Lost Credit Card Phone #3
Alrline 1-800 Phone #'s
Temperature Conversion
Soundv’;mensmos

Body Weight vs Height
Wind Strmg Scale

Wind Chill Factors
Firewood Comparisons
Frequency Spectrum

Sun & Ptanet Data

® Detailed Index

Christmas stocking stuffer!

Physical Constants

LATEST INTELLIGENCE HOT

Now, for the first time, the meanings of more than 35,000 terms,
phrases, abbreviations, and acronyms used in the international Pocket Pc Ref
intelligence, law enforcement, military, and aeronautics communities ks
have been compiled into one convenient, well-indexed volume. If you ~ An incredible shirt pocket size reference
have a scanner or shortwave receiver, LATEST INTELLIGENCE, by > book on IBM® PC's and compatibles. If
James E. Tunneli will uniock a world of listening possibilities! : you're a PC service man, hacker, hobbiest,
L5 or general user, BUY THIS BOOK !l |t
¢ Calisign Co Prefix 3
o Secfe%r‘Servigw © = G contains a wealth of hard to find information
3 Fioeyinciashied Cras Retivor Y B Al  that took 1000's of hours to collect. By
o D acosiliealiensios Thomas J. Glover and Millie M. Young
Celiular Teleph ncl : ' ’
o Gt aseaios Q GREAT STOCKING STUFFER |
® TV, Audio, CB Frequencies [«
® Aircraft / Country Codes * MS-DOS® 5.0 Reference (142 pages)
¢ Polics 10 and 12 Codes & PC Industry Phone Book with over
® Fire Codes [ Frequencies o 2000 main and tech support numbers!
: gordertPart:rol Freg;endes f > ’ © Specs and configuration information
epeater Frequencies ~ for over 1200 Hard Drives Il
: giV“dAgmnl;naﬂd"QS ()/)aJMld/ ¢ ASCII Codes, PC Error Codes
oa Codes Z . ¢ [nterrupts—~IO Map—Memory M
® Mystic Star Frequendies ym&nya . 80286Fl)1ard Disk%_ypes i
® Pro Words < ® Printer Control Codes
® Security Clearance Basics ® Cable Wiring, Modem Commands
® Country Codes mﬁmow * And MUCH, MUCH MORE
Description Quantity Price Each | Total
Order$ USA Shipping & Handling Sub Total
$0t0 $15.00 .......... $2.00 Shipping & Handling (see tablz at left)
:;g-g: :0 :?gboo ------ :ggg Sales tax (CO residents only), add 4.7% of Sub total+S&H
.01t0$100 ........ : /
Ee e, ArfRrs o St e e S All payments must be in U.S. funds. ORDER TOTAL

Name:
Address:

Company:

City/State/Zip:

Phone:( )

Payment (circle one): Check Money Order Visa MasterCard Discover Prices subject to change without notice.
Exp.Date:

PRIZM Resources, Inc., Dept 962, P.0.Box 557, Morrison, CO 80465
__Toll Free Order Line (800) 873-7157

CIRCLE 261 ON FREE INFORMATION CARD

Card #:

___(303) 979-6054

Signature:

F-3
® |
2 sowonoei3-oipry ‘Z661 Asenuep




Complete Helium Neon Laser |  Visible Laser Diode Module

From Size only [ @
1.6” long
63" dia.
Cat. # VDM-1

This Module contains a visible red, 670nm, Toshiba

TOLD-9200, Laser Diode with Drive Circuit and Col-

lomating Lens, all in a compact housing. Operates on 45
VDC or 3 AAA cells.

with CDRH sy

Regulations Yes, We Have Them, Too!

This Module contains a He-Ne tube and matching —f é%g‘lq 0] w
power supply, all in one housing! Comes with “ ((,( s Q‘gl)
instructions and a 1 year warranty. Makes an ideal -

Science Fair Project. Operates on 12 VDC @ 600 == Cat. # 20X

: . N i~ Po l ilabl

mA.  Output: Visible Red 633nm Continuous. N - (PoRERSTREIbEE g lable)
$ 00 This is the same used 2-3 mW He Ne Tube that others sell for

0.5 mW Power Output Cat. #HNKD-10 59 $20-$40. They require 1.3 to 1.5 KV @ 50 mA to operate and

. an 8KV Trigger to start. YES, we have matching power supplies
1.5 mW Power Output. 3 times the power as above! | 55 yell. These are commercially made switchers with matching

Cat. #HNKD-15 STB00 | HV connectors. Specify 12VDC or 110VAC $50.00

MEREDITH INSTRUMENTS s 1-800-722-0392  rax Line:

602-934-9482
5035 N. 55th AVE., #5 / P. O. BOX 1724 FREE CATALOG

) Technical Service Line:
GLENDALE, AZ 85301 on these and other related items.  §02-934-9387

Complies

CIRCLE 259 ON FREE INFORMATION CARD

NDI Electronics 3%
| " 4 fw& _\

- e

The use of sur-
face mount
technology
makes this the
smallest FM n >
transmitter you

can buy! Thisis

not a toy, it out The XTR100 Tracking Transmitter

——

The XFM100 FM transmitter has a

A ¥ ; : y The XPB1 is a telephone transmitter
performs most | transmits a continuous series of beep- l range of upto 1 mile. It works with an itti
units onthe markettoday. Oursemi-kit | beeptonesthatcanbereceivedbyany standardFPM receiver. Itcontainsa buix f:g;iti,'z,ﬂ',g’,gs;" ;t;:‘?“'i?::!vzy
has all the surface mountparts pre- FM receiver. Can be used for games, in high gain two stage audio amplifier | powered by the telephone line it ok
assembledtothe circuitboard. | contests, orasan anti-theftdevice. for maximum sensitivity . quires no batteries.
XST500(S) Semi-Kit .......... $39.95 | XTRIOO(C)KI...oooomriiinnnnes $35.95 | XFM100(C)KMt......coocovnrnvncnnne $32.95  XPBI(C)KIt..covoirriiinnrnrcnn $26.95
- _ t ~ - — - - 1 —

.
The XTT100 is a battery powered I ) . ] Use the XV200 to disguise your voice,
phone transmitter with arange ofupto | The XBD200 cunckly locates hidden andmake itunrecognizable butunder-
one mile. It only transmits when the | transmittersinthefrequencyrangeofl | Use the XPS100to call your home from standable. Changes the pitch of your
phone is being used in order to con- | t02000 MHz by emitting an audio out- | any other phone and listen’in usingthe voice higher or lower than normal. the
serve battery life. \ put proportionaltothe transmitlevel. builtin microphone and amplifier. | results are amazing!

R LT e P $32.95 | XBD200(C) Kit $39.95 | XPS100(CYKR .oooorroerorrrcnes $43.95 | XV200(C) Ki ..c.oooecvvrerrnes $61.95

WE ACCEPPT VISA, Ml()'}, CK, MO TOLL FREE MAIL ORDERS TO:
COD PLEASE ADD $6.00 PHONE ORDERS XANDIBg)IZE.'?SLFZ'CI)NICS

CALL 1-602-829-8152 OR
WRITE FOR A CATALOG 1-800-336-7389 TEMPE, AZ 85285-5647

Radio-Electronics, January 1992
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|| Sunptus Division || New Products Divirion
7L &ae $ $ $ :‘ ;:; 5%"!.&7 i#ﬂ;lisagﬂnﬁr‘:n?aﬁ!nzand 4.510 10 VDC PS. All ¥
T Ha.Ne’ g i e B e
: He-Ne’s OUR PRICE.d......$190.00 i
| WE HAVE THOUSANDS OF He-Ne TUBES AND &
< HEADS FROM .5 mW T0 35 mW B
- STARTING AT $25.00 5
B — HAND-HELD LASER POINTER .
& - 1mW He-N3 laser & power supply in one package. 16" x 1.75". Projects beam 0
. up to 1 mile, great for visual effects use. includes 8 AA battsries. 5 times ’

| 5-6 mW He-Ne LASER HEAD

For holography, light shows, leveling and experiments.
New, 12mo warranty.

list $450.00 OUR PRICE $100.00

LASER POWER SUPPLY FOR ABOVE
110 V.AA.C. input 3" x 4’ x 1". New, 12mo. warranty.

list $150.00 OUR PRICE $95.00
ARGONS

ITEM 33BR6 OMNICHROME OR AMERICAN HEADS

}(_Completeky rebuilt with new parts: Cathode, Anode, New Brewsters, Ftc.)

or medium power applications, these heads are a great bargain. They are air
cooled and produce an output in the 20-150 mW range, depend ng on
wavelenghand mode desired. 6 Month warranty. (blue-green)

List price $4200.00 _ OUR PRICE....... $2600.00

| ITEM 64A LASER EXPERIMENTS

DRITRE N o0 USTCR0 RO, OUR PRICE........$85.00

LASER PLANS

| ITEM 63A LASER PLANS

Laser modulation and de-modulation using He-Ne. Transmit voice or data over
free space. Uses commonly available components. 6 pages.

PLANS........ $5.00

Demonstrate coherance, collimation, divergence, focusing, light show effects,
rifle alignment, pipe laying, trench cutting, optical alignment of sophisticated
laser systers, hght sculpture. 9 pages.

PLANS........ $5.00

| ITEM LC7 CO2 LASER SYSTEM

Buming or cutting. 20-40 watt continuousduty, cost saving.

PLANS........ $20.00

ITEM RUB4 RUBY, YAG, ND: GLASS SYSTEM

These high powered devices produce an intense pulse of optical energy capable of
blasting a hole through the hardest of materials. This s the device that started "it all®
and still finds a valuabie niche In many of todays laser applications. Theory of
operation lends itself to becoming a viasie approach to the inevitable space age
“Buck Rogers Ray Gun®. Lasers produce & pulse of light capable of being seen from
the moon. A color temperature equivalent to many milllon degrees Kelvin is

obtainabie Tom this device. PLA Ns ........ sza. 00

*

ITEM LSD3 HIGH SPEED OPTICAL DETECTOR

Is compatble with above laser systerms, battery operated with basic receivin
optics. Utwasensitive circuitry detects nanosec pulses. Facsimile and expand

L W - = Milliwatts {light utput = outputs.

GLOSSARY: [¥, =Mihats (otmmwero) | PLANS........$10.00
ARGON = laser that emits a blue/green light - == z
aM = Nano Meter (wavelengh of light) (celor) | *YAG *670-780 NM DIODES

LCOLLIMATORS %1 R VIEWERS
ALL LASER PARTS ARE SOLD AS COMPONENTS ONLY WHEN ASSEMBLED THIS LASER MUST *SHUTTER. *SCA s
RADIOL OGIGAL HEALTH OF THE FOOD AND DRUG ADVINISTRATION. > *FIBEROPTICS ~ *AO MODULATORS
*LIGHT SHOWS
INDUSTRIES et 1-800-356-7714

198 LEWIS COURT
CORONA, CA 91720

(714) 278-0563

‘ FAX (714) 278-4887
WE ACCEPT: VISA, MASTERCARD, C.O.D. AND PURCHASE ORDERS

CALL OR FAX FOR OUR CURRENT CATALOG!

WANTED: WE BUY EXCESS LASERS, OPTICS AND RELATED PRODUCTS

We are constantly expanding our product line to include more NEW products and are always looking for new sources of faser, optics
and associated hardware. If you are a manufacturer of any such equipment, we are extremely interested in marketing your particular
line of products through MWK INDUSTRIES.
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This device also inclu

"AT"' CMOS SETUP RAM. MC146818 (CDP6818) $1.95 ea.
alarm functions

des the clock calender an

AC FANS

115 VAC 4 11/161n.5q. X 1.5 In. Thick. NEW. High CFM.
By MclLean Eng. UL

Approved. $5.95

g

i

)|

(8 For $14.95)

ALPHA-NUMERIC LED ARRAY
7x5 LED Matrix. For Moving
Message Signs, Etc. By IEE.

#2057 - cfc rows.

#2058 - c/a rows.

With Hook-Up (SIZE: 2 X 1.51n)

RARE SURPLUS FIND! NEW!

Your Choice:

$24%¢ea.

1.843
2.000
2.457
3.120
3.579
3.680

CRYSTALS ---
4.000 14.318
4915 20.000
5.068 (ALL IN MHZ)

8.000
10.000 CALL FOR

OTHER
! ‘OSQFREQUENCIES

$0.99

STEPPER MOTOR $3.95

IBM Surplus. 8 wire.

4 windings. 7V @ 350 mA
1.8 ¢ (200 steps per rev.)
DC.res. 20 ohmea. 250z.in.

torque. Works great on 5vdc. WjDatal

FOR ROBOTICS

TRIAC: BT139-500 16AMP)
500 PRV. TO-220 3/$2
TRIAC DRIVERS
MOC3040 MOC3011
MOC3041 $0.99

LINEARS
OPO7 (DIP)...........

DIP TTL OSC.
40 160 32 40
120 200 48 50
(ALL IN MHZ) $1.49

5x7 Red. Builtin logic!
#DLO-7135

MOTOROLA

|
SIEMENS SMART LED ARRAY !

Requires only a chip select and an|
ASCIl input. Operates on 6 VDC. |

$4

CMOS 8032 MICROPROCESSOR
80C32 By Matra. 40 pin DIP 12 MHZ. Very low power.
.95

TLO62 (house #)
TLO72 (DIP)
LM324 (DIP)...

PLASTIC TRANSISTORS: 8 FOR $1
[2N3904 PN2222 2N4124

2N3415
2N3417

STATIC RAMS
6116LP15
6264P15

LM358 (DIP)
LM348 (DIP)...........
MC4741 (DIP)...

1 inch tall. With Data. New Units. |2N3906 PN2907 2N5401
Displays entire 128 char. set! |2N4401 2N3565 2N5172
$2.95 each or 8 for $17.95  {2N4403 2N5086 2N6517
2N4125 2N5551 MPSA06
MACHINE PIN SOCKETS| VOLT. REG. ICs
By Augat or Gerry. | 7805.....
Highest Quality
20 pin $.49 40 pin $ 79
CMOS EPROMS
27C32HQ (house#).$1.49
$z.

FULL WAVE BRIDGE
35 A 600V
$2.95

WIRE WRAP SOCKETS
14 OR 16 PIN $0.49 ea.
(TWO LEVEL) 10 FOR $3.50

INTERSIL IC'S
ICL7106 LCD VOLTMETER $3.95
ICL7107 LED VOLTMETER $3.95
ICL7109 12BITATOD $7.95
CAPS FOR POWER SUPPLIES
8200 MFD 50V...RADIAL
10,000 MFD 75V...CAN
21,500 MFD 40V....CAN
41,000 MFD 35V...CAN.

LM318 (DIP)
LF356 (can)

62256LP10

2N5089

2N3392

MPSA56
LM350T.....$2.95
LM317T.....$0.69
LM337T.....$0.69
LAS6350...$1.49

LM338K
SG3624.....
SG3526
LM30SK
LM350K

$3.95
$1.25
$1.25
$0.99
$3.95

MC3403 (
TLO84 (DIP)
RC4558 (DIP)
4136 (DIP)..............
LM339 (DIP)...
75491 (DIP)
75492 (DIP)..............
ULN2003 (DIP)..
LM3900 (DIP)....
LM2900 (DIP)....
XR2240 (DIP)

MAX 232
$0.99/1 AMP 800 PIV  Full Leads RS232 DRIVER

$0.99, 20 for $1 $2.49

TERMS: Send check, or use, Visa, MC. NO COD. USA,Canada Only. Add $3.85
min. for UPS. Texas add sales tax. 90 Day limited warranty on all items. $15min

$0.49
$0.49
$0.49
$0.49
$0.49
7915....80.49
,,,,,,,,,,,,,,, 7924....$0.49
TO-3 POWER TRANSISTORS
2N4398...$1.49  MJ2955...$0.99
2N3055...$0.89 2NE056...$1.49 2N6254...
47,000 MFD 25V...CAN 2N3771...$1.95 2N5038..$1.95 2N5881..
105,000 MFD 25V...CAN $2.95 I2N3772...$1.95 2NE308...$2.49 2N5879...

TANNERELECTRONICS [214-242-8702 FAX: 214-709-5041
1301 W.Beltiine Rd. #105 _Carroliton, Tx 75006 (Store prices vary)

7824
7905
7912

DUAL DIGIT
LED READOUT
.60 In. Char. Common
Anode. Red. LTD6910
VERY High Efficiency
79 cents 6/$3.95

27C256-25(T1)
27C512-15

DIODES !!
1N4006

.$1.49

$2.95

STUN GUNS
49.00 |

STUN GUN EMITS 65KV
CHARGE INTD POTENTIAL
ATTACKER, A MUST FOR
STUDENTS, NIGHT VORK
ERS, MAIL CARRIERS,
SECURITY GUARDS.

PAK RAT ELECTRONICS
P.0. BOX 690073
HOUSTON. TEXAS
ZIP 77269

m.-7|3-893-M|3 PH & 713-893-0313
ASK Fm A FREE CATN..m FAX o 713-583-1446
HOURS:NOON TO 6:00 MON-FRI 9:00-1:00 SAT.
VINDSEEKER MIND GENERATOR

SINPLEX REPEATER

PR-50 SIMPLEX VOICE REPEATER VILL
VORK AS A VEHICULAR REPEATER OR
A STAND-ALONE SIMPLEX REPEATER,
SIMPLY CONNECT THIS UNIT 7O YOUR
EXISTING MOBILE RADIO OR BASE
UNIT. GREAT FOR HILLTOP OR FIELD
APPLICATIONS.

DRAVS DNLY 50nA OF CURRENT.
STATPOVER 250
FITS IN THE PALM OF YOUR
HAND |
4 VO TR0  STREL ‘ 190.00!

M T HTER ATT
SINE VAVE INVERTERS
POVER

T

| 600 VATTS |
IT

=

AIRCRAFT QUALITY ROTOR
/ DIRECT DRIVE WIGH EFF. AL

149.00

MODEL PR-50

HOOKUP IS SIMPLE:

1 190.00
| 500.00/

HIGH CURRENT SLIP RINST
VIND FORCE REBULATIR

CHARGE CONTROLLERS
MODEL CURRENT

M-8 _8-ANP 8 AP

H-16 16-AMP 16 AMP

g

SHIPPING AND HANDLING COST VARY AS
TO THE ITEM YOU ARE ORDERING.

ALL EQUIPMENT VARRANTIED FOR 90-DAYS.
CERTIFIED CHECK, PERSONAL CHECK DR
MONEY ORDER. PERSONAL CHECKS HELD FOR
1-VEEK BEFORE SHIPMENT.

VS12-300-850.00 300 vaAtTs
VS24-400-950.00 400 vaTTS

PIT

| 54.00§ |

LaV LEVEL mMuDlIO
DECODE POS DR NEG
NIC AUDIO

NINI CHARGING PANEL

125 nA AT 14V,
GREAT FOR BATTERY]
CHARGING .

+ 12y

8.0011
COMES VITH VIRES AND DIGDESI!I|

GND
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Order Your FREE "48 page Skyvision Catalog Today
It's Loaded With Factory Fresh Satellite TV Products, “All At Discount Prices”
Call Toll Free 800-334-6455 international call'1-218 -739-5231 Fax line 218-739-4879

- Complete Systems
- Upgrades
* 2ft to 24ft Dishes

Satellite TV
Anywhere
- Parts

- Accessories
- Major Brands

* Factory Fresh
- USA Warranty
- Fast Delivery

Includes: 3 solid alumimun dish wit
mount & quad feed suppont, slide jack,
Uryden 2200 receiver, 1.3 d8 LNB & feed

C Band

WORLD
SATELLITE TV

AND
SCRAMBLING
METHODS

“The Technicians' Handbook”

This thorough text is a must-buy for technicians,
satellite professionals and curious do-it-yourselfers.
The design, operation and repair of satellite anten-
nas, feeds, LNBs, receivers and modulators are ex-
examined in detail. An in-depth study of scrambling
methods and broadcast formats including the
VideoCipher (I, Oak Orion, FilmNet, Sky Channel,
EuroCypher, D2 MAC, BSB and Teleclub Payview
1. Circuit and block diagrams of all components are
presented and clearly examined throughout the
handbook. This information is a prelude to the
chapters on troubleshooting and setting up a test
bench. This expert guidance on testing, servicing
and tuning is complimented by a wealth of detailed
illustrations.

340 pages, 8 1/2 x 10 3/8 over 200 photos, diagrams,

wiring schematics and 16 tables / appendices / index
S&H $5 (U.s) $39.95

THE SKYVISION
DO-{T-YOURSELF
INSTALLATION VIDEO

"Now You Can Watch it Being Done"
Installing or “Tuning up” your satellite system

made simple.
VHS or Beta....S&H $3 (u.S)

.. $33.95

ORBITRON
Mesh Dishes

"Quality Demonstrated
by Performance”

TUNE YOUR DISH
TOITS MAXIMUM!

"With The Pico"
Signal Meter

o

A must for the serious dealer or satellite
system owner. Saves time, frustration and money.
Use when installing a new system, moving your
dish, re-alignment of a dish that has been moved
by wind, frost heaves etc., gets you right on the
satellite belt for the best possible picturest

Pico signal meter S&H $6 $89.95

ekttt

Skyvision Inc.

LNBs/LNAs
LOW TEMP
"Hemt Technology"
"Commercial Grade"
45° LNB C-band 4GHz S&H $6 $99
40° LNB ¢ - A 109
30° LNB i 149
<30° LNB  {25°-299) 199
1.3db.LNB Ku 12GHz S&H $6 $109
1.2dbLNB " : 118
1.1dbLNB * " : 129
1.0dbLNB  * g £ 139
0.9dbLNB * X ' 199
0.8dbLNB * ! - 249
50° LNA [70MHz & block) S&H $6 $129
45° LNA J 3 139
40° LNA s 149
35° LNA . 159
30° LNA 4 179
1 ,cal of All Major Credit
Pt .
I gend i 0 der ca Cards Accepted
1 scxe'c\e \ne 1ed P

1046 Frontier Drive, Fergus Falls, MN 56537 — Toll Free 800-334-6455

System
N\:(

Inchudes:7* mesh dish with polar mount &
quad feed support, slide jack, Echostar 3000
IRD 40° LNB & feed. (VCIi+ module optional)

IRDs / RECEIVERS / SYSTEMS

"Save $3$$ on Packages"
System package Includes: ORBITRON 7 foot
mesh dish, 40 degree LNB,18" Motor Arm, Feed-
horn and Receiver/IRD, VC ll+ decoder module,
plus a FREE detailed installation Video.

IRD/Receiver System

UNIDEN UST2200  (Receivery $219

UNIDEN USTS000  (Receiver)  $459 $839
UNIDEN USTQ900 {IRD) $919  $1349
UNIDEN UST4200 (slaverecv.) $709

UNIDEN UST4400 (IRD) $877  $1309
HTS V (IRD)  $1099  $1539
HTS VIl Plus (IRD)  $1255  $1698
HTS X (IRD)  $1449  $1889
MONTEREY90  (IRD)  $1869  $2209
MONT.100C (Commer.){IRD) $1439  $1859
DRAKE ESR924i (Receiver) $599  $1049
DRAKE ESR1024  (IRD) $1037 $1487
DRAKE ESR1224  (IRD) $1165  $1599
DRAKE ESR1424  (IRD) $1369  $1799
ECHOSTAR 410 (IRD) $899 $1349
For 10 ft Orbitron Antenna — Add $100

Just a partial listing of hundreds of products in the
Skyvision catalog. Ask for your's today!

|
2 e .Polar trenking m(?unl sggg | Mail in coupon or call Toll FREE today for the SKYVISION Satellite TV Product Catalog.
?osf? 349 : Delivered free to your mail box in U.S. and its possessions.
10ft HD. 432 1 + International requests add $8.00 to cover shipping and handling.
2 ? : [_] send Skyvislon Satellite TV Products Catalog
ﬂﬂ% ——— e ! Name Phone ()
ACTUATORS :
18" Superjack Ii S&H $14 $89 i
24" Superjack XL ball ' 15 139 | Zip
24" Venture acme -, 15 129 0
51" JGS acme 22 219 grade & Repair Yourself And Save $$$$
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PROFESSIONAL LOOKING

MINIATURE POWER ALUMINUM RACK

@ S ey TRANSFORMERS AND CHASSIS BOXES [ awm

Miniature printed circuit type transformers for small FEATURES: DISCOUNT
HARDWARE KITS FOR projects requlring less than 1/3 of a watt of power. oD FOF.i St BT MRSEUBTOR 1099 10%
CONSTRUCTORS: These transformers have dual primaries, 110/220 VAC, 100-UP 20%

5080 Hz Wiring detalls are included. A small foot
print requiring a little more than one square Inch of
board space and about one Inch tall. Perfect for one or
two op-amp circuits or small digital projects. Perfect for

the all-in-one type projects.

EASY TO FABRICATE (DRILL OR PUNCH HOLES)
SHIPPED UNASSEMBLED (FLAT)

ALL MAIN PANELS ARE FLAT

FRONT AND REAR ARE CLEAR BRUSHED
ANODIZED, TOP AND BOTTOM PANELS ARE BLACK
BRUSHED ANODIZED, END PANELS ARE BLACK ANODIZED

BLANK PANELS

These hardware kits contain three sizes of
electronic type hardware: In quantities of up to 50
pieces of each 2-56, 4-40, and 6-32, with both
pan head Phillips and flat head Phillps for a
professional look. The hardware kits are
available In nickel or black nickel finish.

The lengths available are 1/8%, 1/4°, 3/8", 1/2",

foe— 14,0 o

0438

=

5/8", 3/4*, and 1°, with flat washers, nuts and MODEL | DESCRIPTION | PRICE
KEPS nuts supplled In a mult- compartment 1RPB 1.75x 19 $8.95
plastic box. There is also a metric version 09 2RPB 350x 19 13.15
available with ISO 2mm, 3mm, and 4mm with ’ 3RPB 5.25x 19 17.35
lengths of 2mm, 3mm, 6mm, 8mm, 10mm,

12nrgrm, 20mm, and 25mm, with flat washers, nuts TWO ROWS ARE 500 APART AFFS 20x1 2120

CHASSIS BOX

PINS ARE .200 FROM CENTER TO CENTER

PLACED IN THE CENTER OF THE UNIT e VT aag ADE O LR

Dimensions shown in inches.

and KEPS nuts.

i

GRAND ASSORTMENTS:
GA-1 USA Standard 2-56, 4-40, and 6-32 Nickel L 0200 TYP
Plated ......... $49.95
GA-2 USA Standard 2-56, 4-40, and 6-32 Black MODEL | SECONDARY | AC (ma) wJum zs«an
Nickel Plated . ... $49.95 VOLTAGE |CURRENT
GA-3 1SO Standard 2mm, 3mm, and 4mm Nickel MPT.5 S 24 $10.00$8.33$7.34%$6.90
Plated ......... $49.95 MPT-12 12 10 1050 842 7.71 7.25 g
GA-4 ISO Standard 2mm, 3mm, and 4mm Black MPT.24 2 5 1075 895 7.89 742 CHASSIS BOXES RACK BOXES
FEkS) PialEgl Ul $9995 MPTD6 605 10 1050 842 7.71 7.25 MODEL]W] D | H | PRICE Mggﬂ H 2]’;’;‘25
. MPTDD 903 67 1075 8% 799 742 o FE il L B B e
SESCOM ING. 2100 WARD DRV MPT-D12 120.12 5 10.75 895 7.89 742 mcaalslal2]ess wruto | 1.75 | 10] 3360
HENDERSON, NV 89015-4243 U.SA. MPT-D15 150-15 4 1100 9.16 8.07 759 MC-4A | 4| 4| 3]f1785 2RUS | 350] 5 | 3150
800-634-3457(0RDERS) 702-565-3400 Mcsal 6| alalress 2RU7 | 3.50| 7 | 33.60
(FAX) 702-565 4828 PREPAID ORDERS MCc-6A| 8| 4] 3] 2205 2RU10 | 350 | 10} 35.70
SHIPPED UPS GROUND NO CHARGE Mc-7A| 4 7( 4] 1995 3RUS | 525 5 | 39.90
2ND DAY AIR $10.00 NEXT DAY AIR $20.00 MC-8A| 6| 7|4| 2205 3RU7 | 525| 7 | 42.00
MC9A | 8| 7(4a]2s15 3RU10 | 5.25 | 10| 44.10
WE ALSO ACCEPT VISA AND MASTERCARD. CALL FOR COMPLETE CATALOG AND Jmensions shown In Inches. imensions shown In (nches.

ENGINEERING DIMENSIONS. WE ALSO STOCK PUNCHES AND INSTANT LETTERING. W=Width, D=Depth, H=Height  H=Height, D=Depth
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DOUBLE YOUR INCOME!

Computer maintenance/service
- $10 billion industry.

If you are presently servicing electronic equipment computer repair can double your income.

National research results indicate that computer technicians bill out et double the hourly rate of office machine technicians.
Tech-Serv can put you into compuler repair quickly, economically and efficiently and with.a complele support program including
a proven markehing plan.
We provide:

Radio-Electronics, January 1992

RECOGNITION

Nationally recognized trademarks and logos give you immediate
recognition as a professional computer repair specialist by being
a Tech-Serv Authorized Computer Repair Center.

TRAINING
Hands on Training: 1BM, Compaq, Apple and compatibles at 3
separale levels:

level 1: 80868088 Based Machines
DOS System Configuration and upgrades
level 2: 80286/80386 Machines, Letter Quality and Laser

Printers
level 3: System Networks Configuration, Installation and Repair

PARTS AND BOARD REPAIR
Single source for parts and board repair. 24-hour express
turnaround.

techgary,

SERVICING THE WORLD OF MICROS
253 West 28th Street, New York, NY 10001

DOCUMENTATION
We provide manuals, schematics,
diognostic softvare.

NEW HARDWARE
CPU's: IBM, Apple, Compag, and others.
Printers: Okidata, Epson, HP Lasers and others at huge discounts.

FINANCING
Available for aualified businesses
OVER 250 DEALERS WORLDWIDE.

Find out why more and more electronic professionals are adding
computer repair to their businesses or starfing their own com-

puler repair businesses.
ok /\/Jw.

(ZIZ) 967-1

documentation and advanced

865

©1991 Tech-Serv Corp.

&
®
@
o
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OCEAN STATE ELECTRONICS

PROFESSIONAL, AMATEUR, OR COMMERCIAL — WE'RE YOUR ONE STOP ELECTRONIC SOURCE
CALL OR WRITE FOR OUR FREE 96 PAGE CATALOG 1-401-596-3080

SIGNETICS NE602N CD22402E PN2222A 200 WATT INVERTER
Baianced Mixer’fOSC. Popular IC among CMOS LS| Sync Generator The Warki's Mos!. Popular Transistor Piugs mto your iighter and funs
expermanters for buiiding DC and super-het $9.95 b Gen. Purpose AMP/Switch. T0-92 * Ham Equipment
raceners. $.05 EACH (10 PIECE MIN. REQUIRED) * Lghts
$2.25... BUY 3 OR MORE ...$1.99 + Soldenng Iron
FILAMENT I?JE.‘“TLB
TRANSFORMER DELUX CODE KEY - Shavar
ANTENNA INSULATOR 6.3VCT AT 3 AMPS Adjusiable, heavy duty brass base with bail 13 TV wih VCR
Light-wexght, durabie molde fente plastic  —rrs 2" N b e bearing pivots. Designed lor hard - MUCH MORE
Dislectric strength is comparabia to its ﬂ usage /16" piated contacts Model I:OOW 2;!3 -
ceramic predecessor without suscepiibilty $5.95 nput 10 15 volts Regulert:
10 cracking or maaka’lge under impact & hl - SIS Output: 115 voits AC vus RMS 3.1'4‘;495"
severe temperature change Weathemrool i MAGNET WIHE 5 BUZZER ‘% el ;83 xa:: Ea; i FALL
$2.00/PaIR i G5 157 2l
NI P ol Soiobare cvoer. At L IR L) Jowan: contrcuy  SPECIAL
~_— For winding colls, fransformers and Screw control far adjusting pitch, BT ks $139.95
RECTIFIER DIODES fia S gy e o 1 ool Usee standard | 12V varory. $4.99 > 1 Wanarty: 1 yoar
1N4001 1 AMP 50 PRV .09 #16....3.30  #26...3.75 = OEALER INQUIRIES INITED
IN4OG2  1AMP 100PRV .09 Mot AoFadt ‘ . AFFORDABLE
1N4003 1 AMP 200 PRV -10 ¥22..365 #32..4.40 - | DIGITAL MULTIMETER TRANSISTORS LINEARIC'S
1N4004 1 AMP 400 PRV 10 ¢ N+ 19 RANGES 2N22Z22A .35 NESSS 25
1N4005 1 AMP 600 PRV 12 | 3 172 DIGIT LCD DISPLAY 2N3055 69  NESEs 1.75
1N4006 1 AMP 800 PRV 15 TOROIDS OVC - 1000 2N3553 275  LM7®N 65
LYty 2N3563 35 LM741 .30
1N4007 1 AMP 1000 PRV A7 FERRITE DCA - 10A S 908~ Wens 39
IN5400 3 AMP 50 PRV 20 FT37-43 ... RES - 2 MEG o5 | 2nosos a0 uarer 39
IN5401  3AMP100PRV .20 FT37-61 DloDE e 28 T eoe 90 UaTezo 9
1N5402 3 AMP 200 PRV .20 FT37-77 2N4401 a5 UA7s24 .;!o;
15 1.
1N5404 3 AMP 400 PRV .25 FT50-43 . MAKE CIRCUIT BOARDS f::r:o!i ;9 f’ﬁ:f &
1N5406 3 AMP 600 PRV .25 FT50-61 .. b .
THE HEW, EASY WAY WITH
1N5407 3 AMP 800 PRV .25 FT50-77 .. TEC-200 FILM
1N5408 3AMP 1000 PRV .25 FT82-43 .. (SRS IC SOCKETS ~ LOW PROFILE
F182-67 « Copy clreutt pattern v 8PIN ...............10 22PN e
FT82-68 on TEC-200 fkm 14PIN .. n 24 PIN ...
IN34A o B 16 PIN 12 28PIN .
HARD TOFIND i paper coper 18 PIN ... a7 40PIN ...
Germanutm Diode. FT140-43 - Iron film on te ik . 20 PIN . 21 64 PIN
100V PRV 200MA FT240-61 coppercladboars L~}
1-9..8.25 10+ ..$.20 + Peal oft fiim and elch
WE STOCK A COMPLETE LINE OF | Comenent3 12 1120 REGULATED POWER SUPPLIES
TOROIDS AND BEADS ‘th Compiete Instructions $6.25 13.8 VDC
EDGEWISE MOUNT S-METER/SWR I s SrEELS j Perect for ham equipment, CB's, car steorea's and
200uA movement. Scale reads signal 0-60db. Has two 10 SHEETS $10.75 other 13.8 VDC items  LED on indicator, shoft circut
ear flanges with holes for mounting. Q-DOPE 20 SHEETS $16.25 protection. Binding post output
Measures approx 1 12°Wx 1 1/4Dx7/8H.  $4.00 Solution of pure polystyrene in sovems. Dries
- tast and leaves a clear, prolective coaling on
S B ™1 tonods, coits and transformers, with noo? VERNIER DIALS
200uA movement Scale eads & ﬂ@ £  minmal ettect on inductive vaives. May also 1-1/2 Dameter 0-10 Marking ~ $7.25
both signal {0-30db) and SWR ~— - E be used as a cement for mokled or labricated 1172 Diameter 0-100 Marki $8.25
Same mounting as above. items made of polystyrens. "9 $9.25 20 AMP ....$119.50
Measures 1 ¥8W x 1 1/4°D x ¥4°H, $4.00 (Bottie waih Brush 21L oz. 59 ) . .$3.75 4 Olapeie0,100lMaring
HEAT SINK MINIATURE TEST LEAD WIRE KITS
COMPOUND TOGGLE SWITCHES 18 GA Flexibie Rubber Insulation (Not Plastic) Rated 5000 VOLTS Comp'eta with PC Board and Instructions.

3A 125V Solder Terminals | S999FT S:ﬁx’gmnm?“k Buicac Educational, Fun to Build, and Practical.
| i | J MEDUSA (Sound Sensor) T
— INSULATED BANANA PLUGS A walking mbot with an electronic brain. Registering your é » “'C‘ )
& BLACK $.89 RED $.89 [e= command, this 10bot slats to hobble on s 4 legs and siops 23N i;_ ,i"‘\;
koot e prantler hiom sorT ' S B o e oo S e R %
st dovesmtomountog | oot oNON . §1.25 SOLDERLESS TEST PRODS condanser merophonatrant ktor. Powered by o 1.5V
TUBE, 21 GRAMS .§2.50 | 0PDT...onon ... SIS0 ) T emeesione o = aestzeleynducec] $41.95
LACK J 2
3" EQUIPMENT FAN " SPIDER (infra-red)
New. not a pull INSULATED ALLIGATOR CLIPS 2 An ntelligent robot which knows how 10 avor
MFG ETRI, Mod#126L), 11SVAC BLACK $.22 RED $.22 =7 interterance. Robot emits an infra-red beam which
Measures 3 /8™ x 3 1/8" x1 1/2". detects an obstacie in front and automatically tums
This is a top guality fan, = L laty an_d continues on Powered by one 9V and 2 AA
$9.95 Buy 2 or more...... ...$8.95 D O [J) barteries (not inciuded). $62.95
TRIMMER CAPACITOR ASSORTMENT Call 1-800-866-6626 ORDERS ONLY | 0.15v POWER SUPPLY FISH CALLER
Moo, 1 W | @ Q (Catalog reguests can not be taken on toll The0 18 Cower St s coact | Tha i Caler, o cormies,
10PCS. vevriicvene. .. $1.50 free number'.) ' ‘ supplies you can build. # wil supply aftract hungry fish in the vicinty
; 8am.-9pm. EST o | e
| I COPPER CLAD | Monday through Saturday = :
— 8
|z PC BOARDS | OR WRITE TO: VISA §
» Ocean State Electronics, 1 @@
; 1’;46 T ggﬂgtg ::ggg 3-23 P.O. Box 1458, Westerly, R.l. 02891
5 | [ -
61/2x6 SINGLE SIDED 125 ?131’:2)9( qu . LOCAL CAtLg" USE aunes S
VRS S GECSIDED 1.9 g (401) 586235 o SIGNAL INJECTOR/ LOGIC PROBE
8x7 -SINGLE SIDED 2.00 | if paying by CREDIT CARD include Card No. TRACER Hand hed Digtal Logic Probe
and Expirat ion Date This handy tester s both a signat f:\’?;: en?ef:g:::::\: :lndb;:::u:r
PANAVISE Mail in orders please include $4.00 shipping e oY oan K dispiays 1ogic levels (high or low)
INTERCHANGEABLE VERSATILITY Minimum order $10.00 o oty o e | U300 Ot o
i AM radwo IF and RF st As
R. 1. Residents add 7% Sales Tax A ATe Lol UERIE LMD iy
detective dart exists  Will ransma fespaesitoinellogiopstale
s ORDERS RECE!VED BY 1:00 PM EST— and recorre simulaneousiy.
4303 b/ 4300 SHIP SAME DAY! «v‘g
STANDARD HEAD ®  STANDARD BASE FREE SHIPPING ON ALL MAIL IN ORDERS - ,——_"'“—/.\‘
$20.99 #315 $17.99 OVER $25.00 o 'ﬁ/%
CIRCUIT BOARD HOLDER 1 Fotad ) :
$23.99 Applies to UPS Ground in Continental U.S. Only. i_& $18.95
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LEARN THE SECRETS OF HOW TO FIX
ELECTRONIC EQUIPMENT FASTER ON OUR

REPAIR TECHNIQUES ON VIDEOTAPE

YOUR SATISFACTION GUARANTEED

Learn our techniques and make more money repairing electronic
equipment. These tapes are packed with much practical information
that will save enough of your valuable time to quickly pay for the tapes.

Learn from an expert what fails, why it fails, how to find it faster, and
how to fix it faster.

Much of this information is available nowhere else.

These tapes start at the beginning for beginners, but cover each
subject so thoroughly that even old pros will learn valuable new
techniques and skills.

The material in these video tapes is the same material that we have
presentedin classes that have been taught forthelocal college, busi-
nesses, and industrial maintenance departments. You will find very
little of the information presented on most of these tapes in textbooks
orin any courses that you have taken elsewhere. Most of the material
is original. We show what fails, ail of the ways that the various com-
ponents fail, how to recognize the failures, and how to test and locate
the failures. We also show how to repair and make improvements
where appropriate to give a reliable repair.

Send payment with order and we will pay shipping. Order any five
tapes or more and get 5% discount, order any 10 or more tapes and
get a 10% discount, order any 15 tapes or more and get a 15% dis-
count. ORDER NOW!

How to use a Voltmeter (1 hr. St min). ...t $39.95
How to use a logic probe and logic pulser......................... $39.95
All about resistors and their failure modes (1 hr.).................. $39.95
All about capacitors and their failure modes (1 hr. 28 min.) ....... $39.95
Al about inductors and their failure modes, Part I. Includes

Inductors, transformers, flybacks, pinball coils, solenoids....... $39.95
All about inductors and their failure modes, Partil. Includes

magnetic clutches, relays of all types, otherdevices(58 min.) ..... $39.95
All about diodes and their failure modes. Includes rectifiers,

SCR’s, Zeners, triacs, LED’S (55 min.)...............oooveeinnen. $39.95
All about transistor failure modes (56 min.)........................ $39.95

How to solder like a pro — with lots of time saving circuit board

repair techniques, including some of the fastest ways to

change IC’s you ever saw (1 hr. 30 min) ...............coeenn $39.95
All about electrical contacts, connectors, connections and their

tailure modes, common and uncommon probiems, symptoms,

GO0 CUFES .. uuveseireernttnnaennsesiatasisnsessansosuesesssesas $39.95
How to use the oscilloscope (to track down digital failures)....... $39.95
How to read schematics and use them for troubleshooting, Part I.

Covers monitors, how to find monitor problems with wiring

diagrams, gives symptoms, where to look, covers both raster

scan and X-Y monitors (56 min.) ...t $39.95
How to troubleshoot digital integrated circuits — includes micro-

processors, what goes wrong and how to find it, how to use the

best literature on IC’s and where to get it (1 hr. 45 min.)........ $39.95
How to select and hire the best electronic technician. It takes

one to know one, and believe us, they are not all created

equally excellent. This tape will save management and you

a lot of grief if it keeps them from hiringadud.................. $39.95
The best money making ideas | know. (For anyone contemplating

getting into the amusement or arcade business - Shows how

to do it right the first time.) (56 min.).............cooiiiiniiinnen $39.95
videogame Repairs (for arcade games). (36 min.) ................ $39.95
Pinball Repairs (for arcade games). (44 min.)..................... $39.95

Videogame monitor repairs and adjustments

(for arcade games). (31 min.) ................. ..$39.95
OUR NEWEST TAPES
Job opportunities and money making opportunities

inelectronics. (45 MiN) ... ... $39.95
Pinball Theory (for arcade games). (1 hr.29 min) ................ $39.95
Videogame Theory (for arcade games). (1 hr.12 min)............ $39.95
Troubleshooting andlocating component failures. (1 hr.10min.}.... $39.95
Power Supplies — Linear and Switching. (42 min.}................ $39.95

VIDEO REPAIR SCHOOL
P. 0. BOX 813- RE (601) 287-1594

SELMER, TN 38375

VIIENNIYYRSEEETRVI]

THE LEADING EDGE IN VGA
EDSUN CEG & SIERRA HICOLOR

COLOR IMAGE CAPTURE AND SCANNER USERS:
HICOLOR eliminates guesswork. See accurate
colors of your scanned image instead of crude

posterized Rgroximatjons Spec
AUTOCAD USE You will be amazed at the
difference in speed and clari
our CEG equip board.

WINDOWS USERS: Don't settle for viewing 1/3 of

a page. See 300% more with dazzling speed!

HIGH PERFORMANCE WITHOUT HIGH PRICES

when you install

,g‘,y' We use the fastest VGA chip set made.
Our cards ail run ot up to 1024 x 768
SHARP tre D'XOIS CEG cards offer apparent

esolution of 2048 x 1536.

Our HICOLOR cards have 32,768
Individuaily selectable colors. 'CEG
cards offer unlimited color blending
capabliity. All our cards can display

256 colors at 1024 x 768.

COLOR

MELLENDIURA works with any IBM compatibie
SPECTRUM computer. All our cards support
Windows 3.0.
72hz refresh VESA compatible
CEG card with 1 m: $250
HICOLOR card with T meg $225
ET-4000 Imeg super VGA $150
U de to CEG $110
CEG + HICOLOR package 300
runs CEG or HICOLOR grophlcs (save $175)

30 DAY MONEY BACK GUARANTEE
(BVC Inc.  916-482-6251 scomsoopm psi )

CABLE TV

NOBODY BEATS US!!!

JERROLD 450.......... .. .39.95
REMOTES (All). ... .......... 9.95
DAN-5 .. ... ... T R 69.95
TRIEBE (V)2 are f1au orvin w8 a0 64.95
PIONEER (Super Combo)....69.95
BA-5135 or BA-6110. . . . . .. .. 269.95
SA-8580.................. 269.95
ZENITH® (AN, 25 . L8 0 s sae 269.95
STARCOM 7 (Baseband)....299.95

TEST AIDS BULLET PROOF

TOCOM SUPER CHIPS. ... .. 29.95
STARCOM 6 or 7........... 59.95
CACBERD | L2 e gy umgus b w1k 49.95
ZENITH . ... ... ... ....... 59.95
PIONEER S10............... Call

818-713-8575
800-626-1919
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Discover the
Treasures of

ADC’s Electronics,

and Computer

Components...

12" Composite Monitor

12" anti-glare. green screen. Has audio and video

input which makes this ideal for Atar/Commodore &
Apple Il computers. Operates on | 1QVAC. *Bright-
ness/Contrast/Volume controls. Has convenient fold-

out tilt base. Manuals included. Major Mfr's Close Outs

00
ltem #34216 (Get one while thev last!) s 9 NEW

terminal . .

Network ready
Diskless Workstation/PC

Everything you could want in a personal computer and a

¢ Arcnet LAN Interface
* VT100-compatible terminal
¢ Novell Netware diskiess boot
Drastically cuts the costs of nenvorking, ready to boot irself onro vour
Novell nerwork. runs most popular PC programs!’
Processor: 8Mhz, V40 (8086 compatibie)
Memory: 768Kb RM: Display: 14" paper white monochrome
b Keyboard All-in-one, 108-key, enhanced AT style
: (added legends for VT 100/220 commands)
= Also includes: 1 serial/1 parallel port, on-board real-
time clock, calendar, calculator and auto dial.

Lanterm Model A

. all in one unit!

Menu driven setup.
lem #36949  NEW $229%

A, Floppy/Hard Card

* Supports up to four floppys & two hard
drives * Run 2 internal & 2 external flop-
pys. or | external floppy & 1 tape back
up * Supports 3'~2" and 5Y4" drives.
360K, 720K. and 1.2Mb formas *

Cables sold separately
#34946 $4995

B. XT Controller Cards

For 10 or 20 Mb Drives

Full card size. this MFM controller is
compatibie with 10Mb TM252 & 20Mb
§T225 drives. Original IBM card_

Irem #36008 995

Original IBM
Color Cards

EGA/CGA/Mono/Composite

XT/AT compatible. full card size. Includes

diagnostics.
#36010 NEW S39

84 Key, XT/AT, Auto
Switchable Keyboard

Number. caps. & scroll lock. Separatz function-key

Helium-Neon Laser Tube
.6 - 1.3MW

Build your own pro-
fessional-grade laser!

Overail length: 9-1/2",
Output: .6-1.3mW.
Wavelength: 632.8nm. Operate
this unit with a high-voltage power
supply (can be used with ADC #29248, shown
below). Great for science projects and experiments.
Generates an easy-to-read beam of light. Siemens mode
LGR-7631A, Mounted in bracket with plug.

ltem #36835 39 vEwW

CGA Color Composite

Add color graphics to your IBM XT or compatible.
Full card size, documentation included.
liem #36009 NEW S2500

Local Area Network
Starter Pack . . .

For IBM PC/XT/AT &
compatibles, plus Amstrad PCs!

r

keypad. 1" twist-down kick stand tilts keyboard for
easier operation

Item #33024 s2995NEW

12V @ 6.5 Ah
Lead Acid
Battery

Dim.: 578" W X35%"Hx 2!/2"
Panasonic #LCR12V6.5P

Item #35248 NEW $14°°

12 Volt, Rechargeable Nicad Packs

Perfect portable power sources! For all those
electronic gadgets that eperate on 12VDC.

12V @ 1.65Ah, ‘C’ Cells
Consists of 10 'C’ cells,
cdnnected in series

and wrapped in a
cardboard case.

Dim.: 9%" X [3a”

]

T
ZH

Item #34948

NEW

15%., 12V
" 4 @2.54h
G ‘Sub D’ Cells

Consists of 10 Sub-D

cells connected in
series & plastic shrink
wrapped. Dimensions: 7'42" x2"

Ttem #36262 s1995NE w

300 Watt Line Stabilizer/
Conditioner

Perfect for frrgfecfi"g your PC zm: ather helec!‘;onic . 44 AMERICAN DESIGN COMPONENTS, PO Box 2601. Secaucus, NJ 07096-2601 MINIMUM

equipment s, stereos, etc.) Lightweight and portable ; R f ORDER

130/520V Swirc;lable » ) Lig 14 p s Y Eslzel:llease SCT}I?O‘I:I‘IC the following items B e ey A i, s
No. Many? Description Price  Total (] Charge '“E]md" card ) REI92

Corrects and protects valuable equipment from any irregularitie: — — Visa MasterCard 1 Amex [ Discover

caused by high or low voliage interference ] T @i

* 300 Watt. 2.5 Amp. 5-Outlet Protection * Small in size and —~ T 1+ ad No: —

lightweight (i2 Ibs.}, this unit is a perfect portable. Has a 6-fi. 4+ 1 Exp Date

(detachable power cord _ | | Signature

with 3-prong plug. ] Telephone: Area Code Number

Input Range. 190- “ =0 ot Nawe

240VAC or 96-138VAC, I , l ' , ' ' ~— Shipping & handling: we ship UPS unless. |

50/60Hz. Sine wave ' ‘ I i ' ' I 109 FhieE gueratie ecfics Add10% of Tal o £ Address -

) ' —~——] ) anadian: $3 plus PO, wst. cn.}—_

guiput Max fclrrer: l l ' ' [ Wity EI céfa/o Sales Tax (NJ residents only. (8

2.5A. Dim.. l ' l l I | ' ' Y61y org? please add 6% of total) State Zip L

SRR ; o =~ ORDER TOTAL All snquiries and free catalog requests — call (201) 941-5000.

L *3“9;‘53“, $§Q95 For cll phone orders, call TOLL FREE 800-776-3700. In New Jersey call (201) 601-8999.

Solve the confusion of single-user systems: allow PCs
to share their resources (particularly hard disks): trans-
| fer files back and forth. use printers connected to other
PCs; send electronic mail!
|+ Kit networks two PCs

(expandable with additional cards)
Includes: 2 - network interface cards (plug one into
each PC. half card size), 18-fi. interface cable, 2
terminators. software required 10 run your network.
& user’s manual. Mfr. Telan
ftem #36951 NEW $9995

Network Expansion Kit
Each additional board & cable allows you to add one

more PC 10 your network.
Item #36952 $5995
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@ HITACHI

v-212
REG. $525.00
SALE
DESCRIPTION REGULAR SALE
Analog Oscilloscopes
v-212 20 MHz, Dual Channel 525.00 419.95
V-660 60 MHz, Dual Channel, Delayed Sweep,
CRT Readout 1345.00  1045.95
V-6654 60 MHz, Dual Channel, Delayed Sweep,
CRT Readout, Cursor Measurement, Counter 1545.00 1285.95
¥-1060 100 MHz, Dual Channel, Delayed Sweep,
CRT Readout 1645.00 1365.95
V-10654 100 MHz, Oual Channet, Delayed Sweep,
CRT Readout, Cursor Measurement, Counter 1895.00 1645.95
Digital Storage Oscilloscopes
VC-6023 20 MMz, 2 Ch, 20 MS/s, 2 KW/Ch, RS-232 1995.00  1689.95
VC-6024 50 MMz, 2 Ch, 20 MS/s, 2 KM/Ch, RS-232 2295.00  1989.95
VC-6025 50 MHz, 2 CH, 20 NS/s, 2 XW/Ch, Sweep
Autorange, RS-232 2595.00 2189.95
vC-6045 100 MMz, 2 Ch, 40 MS/s, 4K Mem, Sweep
Autorange, RS-232 3395.00 2989.95
vC-6145 100 MHz, 4 Ch, 100 MS/s, 4K Mem, Sweep
Autorange, RS-232 5295.00 4489.95

PRINT,#:R\

Products International j

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

| Dual Trace.

e L T VL
A\ 8 BK PRECiSSO~
\ MAXTEC INTERNATIONAL CORP,

Winter
Specials

MODEL 2120
Oscilloscope, 20 MHz,

REG. $549.00
SALE $Call For Quote!

MODEL 1541A
Oscilloscope, 40 MHz,
Dual Trace.

REG. $845.00

SALE $Call For Quote!

MODEL 2160

Oscilloscope, 60 MHz, Dual
Trace w/Delayed Sweep.
REG. $1099.00

SALE $Call For Quote!

MODEL 2501

Digital Storage Adapter
Converts Your Analog Scope
To Digital Storage!

REG. $357.00

SALE $299.95

MODEL 2522 MODEL 388-HD R

DSO, 20 MHz, 10 MS/s, Test Bench, 41

2K Memory/Channel Range DMM. s 95
REG. $995.00 REG. $129.00 !
SALE $836.95 SALE $99.95

LY=L ORDER LINE (800)638-2020

FAX LINE (800)545-0058

HE MAKE ORDERING SIMPLE!
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o T™
- = ey Schematic
. .= | Entry Software
D74 1
for the IBM PC
i, P Ay & Compatibles
C | N $99
. " 00
_BESE] g 4
7 ONLY |
07402
COMPLETE PACKAGE

% Easy-to-use schematic entry program for circuit

diagrams

+* Visable on-screen and pull down menus

* Supports popular graphic standards, mice and printers
+* Powerful editing and drawing commands

* Extensive digital, analog and discrete part libraries

* |n-depth, readable instruction manual

% Qver 100 screens of on-line help information

% Software includes part building and netlisting
% Add P.C. board layout software and routing software for

only $99* each
Write or call for FREE demo disk: \\\///

MENTAL AUTOMATION. ¢/

Radio-Electronics, January 1992

»
(=]
o
X

7 S
ORDERS/INFORMATION: /
Send check or money orders to: Or Call
Mental Automation, Inc,
5415 - 136th Place S.E. (206) 641-2141
Bellevue, WA 98006
| A

Visa & MasterCard orders accepted! pgggag@

P-C-B ARTWORK MADE EASY |
Create and Revise PCB’s in a Flash

* HERC, CGA, EGA, VGA, SUPER-VGA

* HELP SCREENS

* EXTREMELY USER FRIENDLY

* AUTO GROUND PLANES

* DOT- MATRIX, LASER and PLOTTER ART
* GERBER and EXCELLONOQUTPUT

* CREATE YOUR OWN FILMS with 1XART
* LIBRARIES

* DOWNLOAD DEMOS from 24 hr. BBS!

REQUIREMENTS: IBM PC or Compatible, 384K RAM
DOS 3.00r later. IBM compatible printers, HP Laser
PCBoards - layout program 99.00
(PCBoards HP or HI PEN PLOTTER DRIVER 49.00)

PCRoute - auto-router 99.00

SuperCAD - schematicpgm. 99.00
DemoPkg. - (includes all 3 programs) 10.00
Call or write for more information
PCBoards
2110 14th Ave. South, Birmingham, AL 35205
1-800-473-PCBS/ (205)933-1122
BBS/ FAX (205)933-2954
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IVBCPVICING RANGE
IAXIMIZED SENSITIVITY

We've Carefully balanced the amount of gain used in our input
amplifiers - too much or too little results in poor performance.
OPTOELECTRONICS' HANDI-COUNTERS™ with maximized
senS|t|V|ty give you the maximum range for antenna pick-up.

Made in the USA

Maximum
Security MODEL 8030

Device. With all the features of the
Increase your 3000 plus enhanced input
frequency signal conditioning and
finding™ by 10 enhanced TCXO time base
times the distance $579.
or more.
Tunable
Preselector
APS-104
$995.

MODEL 3000 . Counter Sold
Multi-function Counter g separately
10Hz-3GHz, 10 Digit LCD with
frequency, period, -atio, interval
& signal level bargraph....$375.

IS

The Original Pocket-Sized LED
Handi-Counter™

All of OPTOELECTRONICS' LED
Handi-Counters™ wiill:

» Count frequencies above 2.4GHz.

Have display saving Power Switch
(avoids premature LED burn-out, leading cause of
counter failure.)

mxzﬂlw

i OUNTER
nmmc 200

|
I

23000080

Accept no substitutes -
Look for the OPTOELECTRONICS  Model 2300 - 1MHz-2.4GHz
name on the label! Available with NiCads and AC

Charger Adapter. Complete
Package only....$128.

Only OPTOELECTRONICS i

offers you MAXIMIZED SENSITIVITY.

Factory Direct Order Line 1 '800'327'591 2

Modii 551 DA FL(305)771-2050 » FAX(305)771-2052
10Hz-2.4GHz Full ran 5821 NE 14th Ave.  Ft. Lauderdale, FL33334 5% Ship/Handling (Max. $10) -
e ASUEe T U.S. & Canada. 15% outside continental U.S.A.

counter Price includes Visa and Master Card accepted.
Nicads & AC charger/adapter.
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We Sell QUALITY PARTS -

We Have DISCOUNT PRICES -

We Ship FAST

"MAX' The Remote VCR Controller

"MAX" allows you to watch and control a single

VCR from other locations in the house. Transmits

audio, video and IR signals up to 100 feet through

mini-cable. Works on up to 4 televisions at a time,

but a separate "MAX" receiver is required for each p———
TV. Can also be used with other infrared controller
devices such as CD players or stereos. Because
it is hardwired, signal transmission is clearer than
more expensive non-hardwired units. Includes
transmitter, receiver, 100’ cable, hook-up cables
and wall transformer. These new units originally sold for over $100.00 .

cat#max $40.00 each 4 or more $35.00 each
CABLE TIES & CRIMP CONNECTORS

— g—= __/
CATH APPROX MIN. TENSIL COLOR MAX. 10 100 1000
LENGTH STRENGTH BUNDLE DIA.
TR-400 4" 18 Ibs neutral 5/16" .30 $2.50 $15.00
TR-400B 4" 18 Ibs black 15/16" .35 $3.00 $17.50
TR-600 6" 30 Ibs neutral 11/2" .50 $4.00 $30.00
TR-600B 6" 30 Ibs black 11/2" .50 $4.00 $30.00
TR-800 8" 50 Ibs neutral 1 3/4" .60 $5.00 $40.00
TR-800B 8" 50 Ibs black 1.3/4" .70 $6.00 $50.00
TR-1100 11" 501lbs neutral 3 .70 $6.00 $50.00
TR-1100B 11" 50 lbs black 3" .80 $7.00 $60.00
TR-1500 15" 50lbs neutral 4" $1.00 $8.00 $70.00
Heavy-duty 15" cable tie.

TR-1500HD 15” 120 Ibs  neutral 41/4" $1.50 $12.00 $100.00

INSULATED CRIMP TERMINALS
QUICK DISCONNECT MALE 1/4" =3

CATH WIRE SIZE

COLOR S0 PCS 100 PCS 500 PCS 1,000 PCS

2125 22-18 RED 2.50 450 20.00 32.00
2225 16-14 BLUE 2.50 4.50 20.00 32.00
2325 12-10 YELLOW 3.00 5.50 26.00 50.00

QUICK DISCONNECT FEMALE 1/4” Be e
CATN WIRE SIZE COLOR 50 PCS 100 PCS 500 PCS 1,000 PCS
1125 22-18 RED 2.50 4.50 20.00 32.00
1225 16-14 BLUE 2.50 450 20.00 32.00
1325 12-10 YELLOW 3.25 6.00 27.50 52.00

SPADE TERMINALS e
CATH WIRE SIZE COLOR STUD SIZE 50 PCS 100 PCS 500 PCS 1,000 PCS
9106 22-18 RED 6 2.50 4.50 20.00 32.00
9108 22-18 RED 8 2.50° 450 20.00 32.00
9110 22-18 RED 10 2.50 450 20.00 32.00
9206 16-14 BLUE 6 2.50 4.50 20.00 32.00
9208 16-14 BLUE 8 2.50 450 20.00 32.00
9210 16-14 BLUE 10 2.50 4.50 20.00 32.00
9308 12-10 YELLOW 8 3.25 6.00 27.50 52.00
9310 12-10 YELLOW 10 3.25 6.00 27.50 52.00

We have a wide selection of butt connectors, ring terminals, end caps,
quick splice connectors, and piggy-back 1/4” connectors.

FLASH UNIT

New compact flash \,\ '
assemby from a —_—
U.S. manufacturer of i
cameras. Operates
on 3 Vdc and measures
21/2" x 1 1/4". |deal for
use as a strobe, warning light or attention getter.

includes hook-up diagram.

CAT#FSH-1 $3.75 each
10 for $35.00 - 100 for $325.00

BATTERY PACK (USED)

Four AA nickel cadmium batteries
connected in series to make a
4.8 volt pack. Batteries are in a
2 X 2 configuration with a 2 pin
connector attached. The four
batteries can be separated into
single AA size solder tab nickel
cadmium batteries or resoldered
into other configurations.
CAT# NCB-41AAU
$3.00 per pack « 10 for $25.00

200 ASSORTED PARTS

Strips of assorted parts. Each strip contains an
assortment of resistors, capacitors and diodes.
Each strip contains at least 200 parts.

CAT# GRABTR $2.00 per assortment

FLASH TUBE
ﬂk:

2" fong X 0.15" diameter. 2" long wire attached
tooneend.. CAT#FLT-6 75¢ each

KEYPAD

12 button telephone
keypad. Ivory finish.
2.83" x 2.2" x 0.58" thick.
Matrix encoded.
Ideal for telephone or
security keypad.

CAT #KPT-1

$1.00 each

CALL for a quote on larger quantities or other styles.

10 for $9.00

TOLL FREE ORDER LINES 1-800-826-5432

FAX (818) 781-2653 - INFORMATION (818) 904-0524

Minimum Order $10.00 - All Orders Can Be Charged To Visa, Mastercard Or Discovercard - Quantities Limited «
California, Add Sales Tax « Shipping And Handling $3.50 For the 48 Continental United States - All Others Including
Alaska, Hawaii, P.R. And Canada Must Pay Full Shipping « No C.O.D. -. Prices Subject to change without notice.
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ITEMS of SPECIAL INTEREST

HIGHEST QUALITY METAL CASSETTES (Erased)

Premium guality metal tape in C-60 cassettes (30 or more per side).
One of the finest "brand-name" tapes on the market, in durable, clear
plastic transport mechanisms. Recorded and bulk erased, the
record-protect tabs have been removed and therefore, need to be
taped over to re-record. Audiophiles will appreciate the wide dynamic range of this tape. If your
cassette deck has a "metal” setting you will hear the ditference. A raal bargain!

CAT# C-600M $1.25 Each 10 for $10.00
CASSETTE STORAGE CASE

\
Black, unbreakable plastic audio ‘

cassette storage case. / ———
CAT#CBOX 5for$1.00 « 100for$15.00 P>

WIRELESS REMOTE CONTROL
For Nintendo™ Video System
Allows players more mobility. Two

players can use one remote unit except

on games where they play simultaneously. In those games two "Freedom Connections” units
are required. A well-known national discount toy chain sells these for more than twice our price.
Operates on 4 AAA batteries (not included). CAT#IR-1 $9.95 each

Set of 4 AAA batteries CAT# BAT-4AAA $2.40 / set

INFRARED SECURITY LIGHT (AS-IS)

Electriko # SIL-101 - Experiment
with infrared sensors with

these outdoor security lights.
Lots of interesting components,
IR detector, photoresistor,
relay,transformer, IC's, voitage
regulator, and other goodies.
Returned to the distributor for variety of reasons. We don't want to test them and would prefer to
sell them “as-is." Infrared sensor detects movement up to 65 feet and tumns on lights. Sensor can
be adjusted for sensitivity and duration of lighting. Will handle two 150 watt PAR 38 lamps. Bulbs

notincluded. CAT# IL-101 $7.50 each

EXPERIMENTER'S DELIGHT
ATARI 5200 VIDEO GAME (AS-IS)

oL30

®

CAMERICA "Freedom Connection” ™
Tumns your wired Nintendo™ control
paddle into a remote control unit.
Infrared remote like those used on

TV's and VCR's eliminates messy wires.

These Atari video game controllers were returned
to the dealer because of various detects. None of
them work properly, but they have lots of great
parts which could be used in other projects. They
include a RF video modulator, sight 16K dynamic
RAMs in sockets, microprocessors and D-A
converters in sockets, two voltage regulators on

a heavy-duty heatsink and lots of other ICs, capacitors, resistors, connectors and other compo-
nents all in the original chassis. Does not include the power transformer or controls (joysticks).
The video modulator. or the RAMs alone are worth the price.

CAT# A-5200 WERE $Z66-0ach——_2for§33-60
REDUCED TO $5.00 each - 2 for $9.00

CALL OR WRITE FOR OUR

TOLL FREE
FREE 60 PAGE CATALOG PHONE ORDERS
1-800-826-5432

WITH OVER 4000 PARTS!
OUTSIDE THE U.S.A. PLEASE SEND
$2.00 POSTAGE FOR A CATALOG

48 Key Keyboard

NEW Texas Instrument keyboards.
IDEAL FOR THE EXPERIMENTOR.
Unencoded. 48 S.P.S.T. mechanical switches.
Terminates to 15 pin connector. Can be used
for any hobby applications. Size 4" X 9.
New CLEARANCE PRICE
CAT# KP-48S $2.00 ea. - 10 for $19.00

Solderless Breadboard

Inexpensive model. Large
enough to design most
experimental circuits. Contains
main board and two power buss
strips. 2 1/2" X 6 3/4"

CAT# PB-101

were $9-00-cach

Reduced to $7.50 each

CIRCUIT BOARD PEN

== d =

Circuit Works # 2200
Make and fix circuit board lines instantly

Valved pan with a specially formulated silver

bearing thermoplastic polymer allows you to
draw conductive silver traces. Can be soldered

after 15 or 20 minutes with 350 degree iron.
Each pen contains enough silver conductor for

100 feet of shielding, traces and connections.

Tracas are narrow as 1/16" in width.
CAT# CW-2200 $10.95 each

LOW PRICED
12 VDC HORN-TYPE RELAY

JL2A-12V.

12 Vde, SPDT,

32 ohm coil.

5 amp contacts.

Three terminal

relay. Energizing coil transfers voltage to third

contact. Metal dustcover with mounting bulk-

head mounting flange. 1.25" X 2" X 2.5".
Large quantity available. Priced to move.

CAT# RLY-JL2 3 for $1.00

10 for $3.00 - 100 for $25.00

5o 0, 9

MAIL ORDERS TO:
ALL ELECTRONICS
P.O. BOX 567
VAN NUYS, CA 91408

CIRCLE 250 ON FREE INFORMATION CARD
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A & T Labs, Inc.

Magnetic Field Meter

Determine Your Exposure to Line

Frequency Magnetic Fields!

@ Quickly measure radiated fields of electrical
and electronic equipment

® Digital display

® Hand size

® Easy to use

® Battery operated

® .02 - 20,000 u Tesla Sensitivity

® As featured in Radio Electronics, April, 1991

To Order:
o Model ELFM-1 Magnetic Field Meter $109.00
Assembled, less battery Also: Send for free information on other ATL
® Easy to build kit of all parts, !ess battery $85.00 "Hi-Per' Kits, Featured in Radio-Electronics
@ Shipping & Handling- 5% US, 10% Canada Including: 500 Watt FET Amplifier;
e Check or Money Order Dual 5A, 50V Lab Power Supply

ATL, Inc., Box 4884, Wheaton, IL 60187

CIRCLE 290 ON FREE INFORMATION CARD

1000 MHz SIGNAL GENERATOR FOR $995

KEY PERFORMANCE FEATURES:

COLBY INSTRUMENTS. INC

o TWELVE FUNDAMENTAL OSCILLATOR e = SIGNAL GENERATOR 50 10004
RANGES FROM 100 kiHz TO 1000 MHz
OPTIMIZED FOR LOW PHASE NOISE
AND STABLE OUTPUT FREQUENCY

e DIGITAL READOUT OF OUTPUT
FREQUENCY WITH 0.002 %
ACCURACY AND 4 1/2 DIGITS
OF RESOLUTION

o LOW HARMONIC DISTORTION < -30 dBc e CALIBRATED OUTPUT ATTENUATOR IN
10 dB STEPS WITH A RANGE OF 50 dB.
e DIGITAL READOUT OF OUTPUT POWER TO
+10 dBm WITH A RESOLUTION OF 0.1 dBm e SOLID METAL HOUSING FOR HIGH
STABLITY AND LOW RF LEAKAGE

We have studied the market carefully, and what is really missing is a low-cost signal source. Our model SG 1000A signal generator
does not compromise on key essential features such as: very low phase noise, stable output frequencies directly counted, internally
levelled output power to + 10 dBm with calibrated attenuator. AM/FM modulation is supported over the entire 100 kHz to 1000 MHz
range. Option 1: phase-coherent sub-harmonic trigger output for super-stable timebase triggering. This option also allows the use
of the instrument as a sensitive frequency counter: $195. Option 2: 2 each 30dB fixed attenuators to extend the output power range
to -110 dBm: $45. Option 3: Bias-T from 20 kHz to 8000 MHz: $65.

? Colby Instruments, Inc. Electronic Research & Development
il 1810 14th St,, Santa Monica, CA 90404
Phone: (213)450-0261 FAX: (213)452-0027

Radio-Electronics, January 1992
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LEARN

to
CLeaN/ MAINTAIN/ REPAIR
CAMCORDERS

HUGE EXPANDING MARKET!

Work from your home — part-time or full-time!
No prior experience needed — Average mechanical
ability only requirement for your success! Over 15
million camcorders in use — Over 5 million expected
to be sold in 1991 alone!

It is a fact that the vast majority of camcorder
malfunctions (just like VCRs!) are due to simple me-
chanicalfailure... We can show you how to easily fix
those breakdowns and earn an average of $85.00/Hr.
while working at home!

Get In Now — Soon camcorders will be like VCRs,
i.e., one in almost every home.

For a camcorder cleaning job you can earn $65.00 for
less than 30 minutes work.

Foracamcorder repair job you canearn over $100.00.

FREE INFORMATION PACKAGE call or write:
Toll-Free 1-800-537-0589

Viejo PL[incations Inc.

5329 Fountain Ave., Dept. RESC
Los Angeles, CA 90029

CIRCLE 264 ON FREE INFORMATION CARD

Midwest Laser ?roduefs
Yroudly ?resent57

Laser Show Designer

Make your own proffesional laser light shows for fun
and profit | Our Laser Show Designer uses the latest
most sophisticated technology to bring to you the best
computer controlled light show ever ! Create animated
obgcts, 3D effects, text, lumia effets, abstracts that
flow to the music, beam targeting, anything your iinag-
ination desires! Our system uses powerful on screen
editing, icons, and slider bars to create any effect you
want. Laser Show Designer comes with all necessary
scanning equipment and software designed specifically
for the Amiga computer and is upgradable beyond any

other system.
$2900

VHS Video $7.00 (tape+shipping cost)

Visible Laser Diode Module Special

"

—

B

/ Cat. # DM1

00
) $99
Thanks to technological breakthroughs in laser mini-
aturization and increaseing demand for such components
we now have available the smaliest most economical

laser diode system ever!
WIDE RANGE GF APPLICATIONS

*Pointer/Gun Sight
*Alignment Systems
*Light Shows
*Medical Equipment
*Petection Beams

SPECIFICATIONS:

*Requires only 3 penlight batteries.

*Size: 1.6 inches by 0.625 inch diameter.

*3mW Laser Diode ; 670nm wavelength (Red)
*Beam Size: 2mm at apature ; 0.6 inch diam. at 40ft.

*Project Building
*Surveying Systems
*Educational Equipment
*Holography

2-3mW He-Ne Laser Tube

Power Requirements:
1700vde @ 4.5mA

Inventory Reduction Sale
$28 each

10 for $200

FREE CATALOG

Midwest Laser Products

P.O. Box 2187 Bridgeview, IL. 60455 (708)460-9595
Please include $7.00 for shipping and handling. 1t Res. include 7% sales tax,
All products come with 8 10 da) satisfaction puarantee and 90 day warranty.

! )

CIRCLE 211 ON FREE INFORMATION CARD
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AMERA PHONE’

VISUAL TELEPHONE COMMUNICATION SYSTEM

TNTGUE  ELEETHONIE  PRODUCTS.

Sends TV pictures over

UNIVERSAL
neciiATED, Powen parren  INTRODUCTORY OFFER $19.95 The phone line In Twelve Seconds
SELECTABLE & VARIABLE
DC VOLTAGEST * IDEAL FOR DIGITAL & ANALOG ELECTRONICS Gg?::ure%;_ any TV Camera, Camcorder
* 7PRESET,CALIBRATED,REGULATED VOLTAGES i . NTSC Video output and holds
(1.5, 3.0 ,4.5, 6.0 ,7.5, 9.0 & 12.0V DC) the display and sends on command
(BATTERY ELIMINATOR AA,AAA,C,D,&006P'S)
* VARIABLE REGULATED VOLTAGE1.25-12.5DC. ENHANCE YOUR | TELEPHONE | [ weTTor |
* 6 DIFFERENT STYLE POWER PLUGS COMMUNICATIONS T
* POLARITY REVERSAL SWITCH, :*vmo CAMERA H PHONVU *—-[(uou'rta REPLACES]
* AC OPERATED,SEL.120 OR 240 AC 50/60hZ =
* REGULATION .3% B8OOMA., OR BETTER. §PLAYS ON_YOUR NTV: | I‘“'_L_
* AC OUTPUT RIPPLE 5MV. P.P. OR LESS. NORMAL TV HIGH RESOLUTION BLACK AND WHITE STLL MAGES ]
+ PROTECTION: OUTPUT. AUTOMATIC RESET U TR A s T e b M
{M-317T REGULATOR. INPUT .5AMP FUSE. ! 5000 PIXELS. DISPLAYS VIA THE VIDEO NPUT OF YOUR VCR.
Offor expires 2-2-92 * MODEL LG-711VPRPA ASSEMBLED......$29.95 ' TEL. UNE

COLOR TV-VCR ANTENNA

COMPACT SIZE (75 _Ohms)
UHF-VHF-FW

* QUALITY VCR RECORDINGS

* HIGH DEFINITION VIEWING X%

ideal antenna, for confined areas,such as attics, patlos, lofts, (Meet
your CC&R requirements) otc! Range 80-110 mlles. (Varles with In-
stailation & height). Adjustable offset Boom axis compensator & high
front to back ratlo, reduces VHF-UHF ghosts. Lightwelight & compact
slze. Boom length 44" & Rear element width 74”. 18 element UHF
corner reflector & 5 element VHF-FM yagl.Antenna price,Includes 35°
fabricated 75Q RG-59 coax cable. Dr.CHAN'S Model 2023A.$21.85
AMPLIFIED-INDOOR, VHF -UHF -FM!

COLOR TV-VCR _ANTENNA ‘EM%

The Aristocrat LG-1 indoor amplifled

antenna, is desighned specifically for mand FAX Orde!' (213, 827-1852

the apartment dweller who is not all- P M C Electronics Box 11148

owed to Install a outdoor antenna(VIZ Marina Del Rey, CA 90292

Landlord, CC&R’S or a limited budget,

with no cable TV tees).Amplitler,per-
D mits antenna to be located (up to 30 s =

tt..trom TV-VCR), wherever the incoming TV signals are the stron-

gest. 14dB gain VHF-FM, UHF amplitiers, wiil operate 2 or 3 TVS-

VCRS. Output is 75 ohm 15’ coax line with male F connector.Acc- NOW
essorles Included,(depicted below).1ea. #1seperator, #6 3X splitter, £ »
#9 Balun,#7 cable extender & 15°, extra coax cable. Antenna oper- YOU CAN SEE

atlon 117VAC, for any VCR-TV-FM recelvers. Model LG-1..$44.95 INVISIBLE FIELDS
R, At AND AVOID THEM
— VCR-TV-MATV-ANTENNAS

L) e —T % Most homes and offices

‘s @ s @ s B s have hot spots with strong

#1:Separator:UHF-VHF/FM  #4:Transformer:UHF-VHF/FM #6:F Grounding biock,75¢ea. arhf'c'al elemro-magneuc .

ﬁ-zsouuz.nnn to 3X 75QFJ to 300QL.... 75Cea. N7:Coupting FJ2X 20a$1.00. fields, where chronic .
300QLT........... $1.500a. #5:Splitter/Combiners Hybrid #8:Switch A/B DC-300MHz. *
#2:0uick Twist on, F Plug ﬁverslblz.vimun:r-:mrlr-r'u High \ivsofmon,rcc iporovodf exposure m,ay cause
To RG 59U coax.50a$2.00 75QFJ X2 7SQFJ.$1.50ea. 7SQFJ X2 75QFU.S4.50ea, mental or physical problems. Even the EPA names these
#3:Push on F plug to F 75QFJ X3 75QFJ).$2.00ea. #9:Transformer:UHF-VHF/FM . q
screw on Jack. 5a.$2.50 TSQF) X4 75QFJ.$2.50ea. T5QFJ to 3008T.....75Cea. fl9|ds as suspected carcinogens. You can reduce YOUT
=% = risk by avoiding these high-field areas.
Pos0UCK _THISTO COM CABIE ASSBUBLES 6% %5 y 9 9

P —ANT —VCRS-MATY 3.75ft. $1.50ea. The TriFleld™ meter detects far more of these fields than any other
Re-usable-Adjustable: to a shorter length, RG-59/U  7.50ft._$2.00ea. electromagnetic pollution meter. It's the only one that independently
750, aouble shielded.low loss,assembled coax cable, 15.00ft. $3.00ea. reads AC electric fields, AC magnetic fields, andradio/microwaves. ltalso
with 2 each re-usable screw on,Oulck Twist, male 30.00ft. $4.00ea. reads field strengths in all directions 5”"“’{3"90“5’}'- EVGW °!hef meter
F cc s. (as depicted, No crimping). 25.00ft. $5.500a. that sells for under $100 reads only magnetic and only in one direction —

they can entirely miss a magnetic field unless pointed correctly and are

i3 HOW TO KEEP YOUR VCR ALIVE | e s 2, blind to radio/microwaves and electric fields, both of which cause biological
{::::: :,‘-'(_-’;;:{r;k,‘, (THE NITTY GRITTY OF VCR REPAIR) ‘.u""" ‘2"‘3 effects. ) .
il Bibio of VCR Mechanical & Electro-mechanical THEORY The TriField™ meter reads all three types of fields numerically and with
} -REPAIRS-DATA 4 U9 Pages,over 700 lllustrations.VIZ: a SAFE/BORDERLINE/HIGH SCALE, weighted proportional to effecton
Speclal Section lilustrates & describes over 60 mech the body. Thresholds are based on epidemiological and laboratory
anlsms of 45 Manufactures., Save on service manual studies, (While no absolute hazard thresholds have been established,
costs! A must nitty gritty manual for the DO-IT YOUR reduction of refative exposure is prudent.)
SELFERS & PROFESSIONAL TECHNICIANS.BOOK: 2nd e . . .
Editlon, 1990. Free S&H VIA UPS. Your cost..$24.95 The TriField™ meter comes ready-to-use with battery, instructions, and

. one-year limited warranty. Th tis $100 id.
LESS BUSTER'S ELECTRONICS® *send maney order or Check. y ty- The cost is §100 postpal

2039 CIVIiC CENTER DRIVE. STE. #178 *Minimum order $10.00.

Alphalab / 1272 E. Alameda Avenue / SLC, UT 84102
NORTH LAS VEGAS,NEVADA 89030  *Shipplng & Handling+$3.50.UPS, A & ; 0
 TEL; 1-702-642-0325 Continental 48 Statesothers extra. For literature and information, call (503) 621-9701
Orders pr dl Noll lon sent In case of untoreseable delay.
LESS BUSTER'S ELECTRONICS@ and QuUICK TWIST® 1891 LEG
CIRCLE 273 ON FREE INFORMATION CARD CIRCLE 251 ON FREE INFORMATION CARD
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5U4G
12AX7TWA/7025

6922 (military 6DJ8)

EL84/6BQS5
EL84M/6BQSWA
6V6GT

6L6GC
5881/6L6WGC

The 5881 is Russia's selected military 6LEWGC and is r

VACUUM TUBE DEALER PRICE LIST Nov. '91

SOVTEK, USSR
$4.30 each 12 at $3.90 each 25 at $3.50 each
4.35 3.75 3.60
5.75 5.20 4.75
2.60 2.25 1.75
5.20 4.50 3.50
3.90 3.35 2.95
3.50 2.95 2.60
6.75 . 6.20 '5.75

50 CALL FOR SPOT QUOTE
100 CALL FOR SPOT QUOTE

egarded as the very best 6L6 type in the world. Eric Clapton recently

replaced the Philips/Sylvania 6L6 STR's in the custom Soldano amp which he uses live, with SOVTEK 5881's because of their milky

smooth sound. Discriminating musicians thruout the world are retu

bing with the SOVTEK 5881/6L6WGC.

SINO, CHINA
5U4G $4.60 each 10 at $4.15 each 25 at 3.75 each 100 CALL FOR SPOT QUOTE
EL34 4,90 4.30 3.90 " " " " "
6L6GC 4,70 3.95 3.70 " " " " "
12AX7a 3.85 3.25 3.10 " " " " "
12AT7 3.90 3.40 3.25 " " " " "
61468 11.50 10.60 9.80 " " " " "
6550 9.40 8.95 8.35 " " " " "
KT88 11.60 10.50 9.95 " " " " "
El, YUGOSLAVIA
EL34/6CA7 $5.10 each 10 at $4.65 each 25 at $4.10 each 100 CALL FOR SPOT QUOTE
6DJ8 3.15 2.75 2.35 " " " " "
12AU7/ECC82 3.15 2.75 2.35 - "
12AX7/ECC83 3.15 2.75 2.35 =" " " "
SIEMENS, GERMANY
EL34 $7.25 each 10 at $6.75each 25 at $6.20 each 100 CALL FOR SPOT QUOTE
TESLA, CZECHOSLOVAKIA : .-
EL34 $6.75 each 10 at $6.25 each 25 at $5.70 each 100 CALL FOR SPOT QUOTE
GE, USA
5U4GB $11.85 each 10 at $11.25 each 6550a $17.95 each 10 at $16.50 each
6CA7 14.95 13.50 7025 14.75 13.25
6L6GC 14.95 13.50 7027a 16.95 16.25
6LF6 18.50 16.95 7591a 14.75 13.50
12BH7 9.95 9.50 7868 16.95 16.25
12AT7 6.85 6.40 8417 15.75 14.25
SOLID STATE RECTIFIER
Built into tube socket. Direct plug-in replacement for all 5Y3, 5U4 and SAR4 types. $6.25each 10 at $5.90
ODD BALL TUBES (MOSTLY USA STOCK)
4CX350A$79.00 each 6AV6 $1.95 each 6GW8  $6.90 each 6X4 $3.90 each 6189W  $4.15 each
5AR4 7.95 6AX5 4.90 6J5 450 6X5 3.90 (12AU7W industrial)
5BC3/9 1.95 6BA6 1.95 6J7 5.50 6X8 2.25 6267 2.80
5V4GT 5.50 6BK11 6.90 6K11 6.90 12AY7 5.95 6973 11.90
5Y3GT 3.95 6C4 2.80 6SC7 6.90 12AZ27 2.90 7189 5.90
6ALS 2.40 6CS5GT 2.75 6SG7 3.50 12DT8 4,95 7199 17.80
6ANS 4.95 6C10 4,90 6SJ7 4.45 12DW7 13.95 7247 13.95
6AQ5A 4.25 6CA4 3.50 6SK7 2.90 12FQ8 475 OA2 3.75
6AS7 3.90 6CG7 6.90 6SL7 4.35 5749 3.90 OA3 1.95
6AT6 3.25 6EU7 11.80 6SN7 3.95 (6BAGW industrial) oB2 1.95
6AU6 2.25 6FH8 9.25 6U10 4.90 5879 6.50 OC3 3.75

TEST AND BURN-IN, ENSURING PREMIUM MATCH. PAIRS OR QUADS ~ $2.00 extra per tube.

CONTACT: MIKE MATTHEWS TELEPHONE: (212) 529-0466 TOLL FREE: 1-800-633-5477 FAX: (212) 529-0486

GIVE US A CALL ON ANY TOUGH-TO-GET TUBE. WE'LL FIND IT FOR YOU!

ALL TUBES GUARANTEED!

"PLATINUM"” MATCHING ALSO AVAILABLE WITH 24 HOUR

MINIMUM ORDER $50.00

ADD $5.00 SHIPPING ($10.00 OUTSIDE UNITED STATES)

SEND CHECK OR MONEY ORDER TO:

NEW SENSOR CORPORATION

133 FIFTH AVENUE, NEW YORK, NY 10011

CIRCLE 215 ON FREE INFORMATION CARD

QUANTITY DISCOUNTS AVAILABLE!
MATCHING AVAILABLE ON ALL OCTAL POWER TUBES $1.00 extra per tube.
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volume controls for voice and music. We

VOICE UNIT
$15.00 $14.95
This amazing box does ga 8 NEW l: (f)ve' 330 plalges of
everything but dance! The ELECTRONICS, INC . n.Orma O‘n
® EPROM currently installed 8123 PAGE BLVD * ST. LOUIS, MO 63130 Small in size, BIG in content !
s gives 3 different messages 31 4)427-6116 This little book contains a 142
in English, French, or 9222 CHESAPEAKE DR, * SAN DIEGO, CA 92123 cti gacgle CP\’ASS}DOShS.O F:)efei(en‘?ti
Spanish. You can chose from two musical (619)279-6802 section, a PG Industry phone boo vg
melody selections to accompany the 2525 FEDERAL BLVD. * DENVER, CO 80211 over 2000 main ar)d tec.h sgpport numbers,
message. The unit is approximately 6-5/8* X (303)458-5444 Specs and conflgyratuon information for
7-3/8" X 2-7/8", self-contained, runs on 110 MAIL ORDERS CALL TOLL-FREE O\Eer 1280c?ard a%g\t’;%sHAstg .Cb?_?es, PC
VAC (or can be modified to run on 12 VDC) 1-800-669-5810 il Ll graiisK Types,
d . 1o eric] Fon lntgrrupts -10 Ma%- Memory Map, Printer
and comes in a metal enclosure. It features a ontrol Codes, Cable Wiring, Modem
2732 EPROM (expandable to a 27128 ELECTRONICALLY SPEAFleG, L Commands, and much ?nore I
EPROM) and a dual amplifier with seperate GATEWAY'S GOTIT!

)

POCKET PCREF

include instructions for power and selection

those truly adventurous enthusiasts may be
able to figure out how to program the
EPROM with their own messages!

hook-up, 50 you can have your sound'n'song 12 VOLT 3.3 AMP 4 FOR $10.00
module up and talking without much fuss. SWITCHING POWER SUPPLY 9 volt rechargable nicad
We don't have programming information, but $19.95 batteries manufactured by

Made by Sierra Power Systems, this power
supply is approximately 5" X 4-3/4" X 2°

(" TRUE 9V NICAD BATTERIES 1

VARTA. Normally 9 volt
nickel cadmium batteries
have an output of 7.2 volts

STEPPER MOTOR KIT $16.95

This is your chance to learn about stepper motor operation without
spending a fortune. Experiment with stepper motor control, speed,
and direction. Features include variable speed, step, range, direction,
and on/off controls as well as led indicators. Kit includes stepper
L motor, circuit board, and components. Requires 12vdc power source.

DC. These are true 9 voit DC
nickel cadmium batteries. J

THE FINE PRINT :

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
GATEWAY IS NOT RESPONSIBLE FOR PRINTING ERRORS
MASTERCARD AND VISA ACCEPTED
$10 MERCHANDISE MINIMUM ON MAIL ORDERS
FAX ORDERS TO (314)427-3147 ATTN: MAILORDER DEFT

] (INCLUDE PHONE NUMBER)
SUPPLY OF SOME ITEMS IS LIMITED
PRICES DO NOT INCLUDE SHIPPING
J)

CIRCLE 241 ON FREE INFORMATION CARD

LogicLab™ Explorer New
The Soft Logic Bench Release

An atfordable logic simulator for students/hobbyists
o Easy-to-use graphical user interface b
o Point-and-click wire wrap operations b
« Thorough users manual — easy-to-follow tutorial

Logiclab™ gives you the equivalent of: Q
o A parts cabinet stocked with more than thirty e

L}

types of common 74LS series ICs
¢ A 16-channel, 1-nanosecond logic analyzer
o A wire wrap board that holds up to forty ICs
o LED and seven-segment indicators
¢ Pushbutton switches
¢ Signal sources

e and much more

Send check or money order to:
K.E. Ayers & Associates
7825 Larchwood St.
Dublin, OH 43017

30 day money-back guarantee
Requires IBM-PC/XT or AT (or compatible), 512K, ($4 shipping
DOS 3.2 (or higher), EGA or VGA display, and a mouse.

Radio-Electronics, January 1992

Generator Rewinding
Welder Plans

+ NEW ¢ Hardcopy output 9 95 d s must to have for its educational value alone!!
onLy ¥4 i

To order send check or money order for $14.95

LJM Inc., P.O. Box 174, Dept. R, Lake City, MN 55041

Electric Scooters

It's back! The LeJay manual originally published in
the 1940's is now back in print with even more plans
than before. This manual is now a complete collec-
tion of Leday's plans and general information on
6. 12, 24, 32 volt wind generators, generator re-
winding and rebuilding, propeller building, battery
powered spot welders, braising welders, solder-
ing irons, fencers, scooters and bicycles, DC mo-
tors, 110v welders, spot welders, generator wel-
ders, insect exterminators, geiger counters, light
plants, and much, much more! Written for the
common person to understand, this manual is a

h

plus $2 shipping and handling
and handling outside USA and Canada) to:

CIRCLE 271 ON FREE INFORMATION CARD
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> Bi PrECISION

/ACTION ELECTRONICS

N PRICE BUSTERS!

AC CLAMP METER

Model 340A Model 2860
® Measures ACV, ACA ohms - . .
B Measures ACA to 300A [ ] Ruggedlzgd construction
® Audible continuity check = ® Water resistant case 1
@ Data hold ez %" @ Auto power off saves batteries
® 3'2digit LCD readout a Probe holder
\ ® Audible continuity

$107 \‘ ® 20-amp range

| s High-energy fuse

’Q"@ B Large 0.8" LCD display
*2-2 s80
I /

2 MHz FUNCTION GENERATOR
Model 30118

W 4-digit LED display

B Generates sine, triangle, square, pulse
and ramp waveforms

B TTL puise and CMOS pulse outputs

8 Coarse and fine frequency controls

B Variable DC offset, with cn-off switch

H Variable duty cycle; CAL position for
50% duty cycle

$220

40 MMz DUAL-TRACE
Model 15418 ; -
{ E B 1 mV/div sensitivity
A . @ Video sync separators

B Z axis input
8 Single sweep
H V mode-displays two signals

unrelated in frequency

$599

20 MMz DUAL-TRACE
Model 2120
Model 2125 (with delayed sweep)
® 1 mV/div sensitivity
| B AUTO/NORM triggered sweep
operation
B AC, TVH, TVV and line coupling
| Calibrated 18 step time-base with
x10 magnifier
B Compact low-profile design

$399

PARTS TESTER

Model 815
- B Tests capacitors (0.1 pF to 20 mF)

B Tests resistors (0.1Q to 20MQ)

® Tests transistors, SCRs, diodes, and LEDs

B Tests batteries under load

8 Heavy duty drop resistant case

$89

THE SURVIVOR™

. PORTABLE TEST BENCH® DMM SERIES |

Models 388-HD/377 |

0.5% DCV accuracy i
Resistance, 0.1 to 2000MQ |
Frequency, 20Hz to 200kHz
Capacitance to 20uF |
Logic level measure (TTL)
Transistor gain measure (hFE)
Safety yellow case |
Model 388-HD !
41 Ranges 1
DC and AC current to 20A

Drop resistant to 4 feet

Model 377

DC and AC current 200pA to 10 A
39 ranges

Model 388HD $109  Model 377 $89

334 DIGIT ANALOG DMM BAR GRAPH I

Models 2912/2911
H 41 segment analog bar graph |
W Auto/Manual ranging
B 4,000 count digital dsplay
8 Continuity diode check
| 10-amp range

Model 2912
® 40ranges
W 0.3% DCV accuracy
| High-energy fuse
® Data hold and peak hold
W Capacitance measurement
W Frequency measurement
H Min-Max memory

Model 2911
| 20ranges
| 0.5% DCV accuracy

Modei 2912 $129  Model 2011 $79

Buy with Confidence from:
ACTION ELECTRONICS

1300 E. Edinger Ave,
Santa Ana, Ca 92705

(714) 547-5169 » FAX: (714) 547-3291
CIRCLE

» Action saves you more! Pay our low sale price plus UPS chart rate
—no hidden service charges.

» MasterCard, Visa, American Express, check or C.O.D.

» We ship within 24 hourst
» CA residents add 7.75% sales tax.
» Ask for your FREE 68-page B+K PRECISION catalog
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DC TO 50 MHZ 0-SCOPE

- 0S-189/USM-281A SCOPE, militarized Hewlett-
- Packard 180 with dual-trace and time-base
sweep delay plug-ins and 8x10 cm CM CRT.
Sensitivity: 5 mv to 20 v/div in 12 calibrated
steps; vernier to 50 V. Sweep: 0.1 usec to 2 s/
divin 23 steps. Delay: 0.1 us to 50 ms/divin 18
steps. 11.4x7.9x21.3; 44 Ibs sh.

Big Plans . . .

Small
Budget ? ?

USED-reparable with CRT trace ........... $150
CIH G I e $275
MANUAL for USM-281A, partial reproduction,
Al - - e $25

SOUND e
PROTECTOR L \

Avoid hearing damage from loud machine ﬁ\ / b
noise, firearms, explosions. 4'Hx3'W x3'D >

foam-lined plastic cups with padded cush-
ions and headband. Made for military; 3#.

ASTROCOM #10232
Unused ... LESE $16.95
° - GROUNDED 6-OUTLET AC
6805 Microcomputer SETTY | STRIPwihighad ON-OFF
D 1 S g ' RESET, and long 15' cord.
- ¥ 13x1.8x2.5, 3 Ibs.
evelopment System il
- [ e WSS BT $5.95 ... 2/$10
TEC!I's MCPM-1 system allows your IBM PC and Compatibies to be Unused . $9.95
used as a complete development System for the Motorola 6605 family | [ UMUSBY coiemmsuioimtctssiscstinscsscsstst st
of single chip microcomputers. Many time saving features at an ENERGY STORAGE CAPACITOR 88 MFD 1200 VDC, non-PCB for high
affordable price. voltage projects; 10'Hx4.5'x3.8", 9 Ibs. sh wt. #LPC-271, Used ... $12.50
MCPM-1 Programmer for Motorola MC68705P3, P5, U3, U5, R3, R5 R i
MCPM-1 w/ driver,assembler,simulator/debugger ... ...... $449 TORROIDAL TRANSFORMER with two 20 V 5 AMP secondaries; 115 VAC
MCPM-1 w/ driver program only . .. ... .eeenereennn. $349 60 Hz primary. Nice specs foraudio amps, etc.! No hardware; 4.5" dia. x
Also available - Programmer for 68HCOS5, in-circuit emulators, “How-to* 1.6"H, 4 Ibs. #4365-P1S2 ... $11.95
Primer, and many software tools to help you. s
MATCHED DC METER SET, consisting of 0-30 VDC and 0-30 amp DC 2.5
Call Toll Free dia sealed meters with 50 MV shunt; 3 Ibs. #M30V-30A, used ... $19.95
1803866321 | Prices F.0.8. Lima, 0.¢ VISA, MASTERCARD Accepted.
TEC“‘I:—"\/ Allow for Shipping ¢ Write for latest Catalog

Address Dept. ES * Phone 419/227-6573

The Engineers Collaborative, Inc.
Rt. #3 Box 8C Barton, VT 05822 USA

Caitoli free 0 T (Gon) saasany | FAIR RADIO SALES
1016 E. EUREKA  Box 1105 * LIMA, OHIO * 45802

CIRCLE 281 ON FREE INFORMATION CARD

""'MED'QLE}%‘EPMENT International MicroPower Corp. suRSF%%MQSISST%VS\&L:OBN%NTS
EASIER TO USE e e e SR CK IO KN g ol PRE-ASSEMBLED TO BOARD

] . ALL NEW DESIGNS

&
)
o
3
& | World's FIRST hobby kit for CALLER 1. ULTRA HIGH FIDELITY UNDETECTABLE
7 See WHO IS CALLING before answering the phone. Wireless MicrophoneT ransmitter Wireless Telephone Transmitter with automatic battery saver
Simpie to use: These FM transmitter devices ara superior 1o other kits. You get much more for your m th the foll features:
g 3 — Plug into standard wall jack l T?Sg \;aia:g'gﬂn 88-108 MHz; Rhaedsion voltage lagua?or; «Multi-turn zmigy;n {), e"a"s%’ gi”use; -S?agtg? ng'ye ?aé?'d“l&f’?o? dters)
o El= lemperatur
= — RS-232 1o PC or serial printer ) . )
© IMC-CID-1K kit $38.00 9 Wireless Microphone Transmitter Wireless Telephone Transmitter
%’ IMC-CID-1A sssermblod & sine $45.50 IMC-WM-1$39,50 IMC-WTT-1 $33.50
0 N . Ini: I | MicroP Cot i}
O T = ATTENTION: COMPLETE SCHEMATICS ONLY 5450 0RDER | 1-800-992-3511 | 5365 . Sping Mowntain Road, Sute 60
8 i ) . BEFORE 21,1991 AND RECEIVE EITHER A FREE ORDERS ONLY Las Vegas, NV 89102
o |f (Gibintyetalate esen e Crdivvou oo phonelcimpady) SCHEMATIC OR FREE SHIPPING & HANDLING. {SORRY, NO CATALOGS) | VISAMC (00D ack $5. Al shers a0 $2.50 SH)
48
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612" Heavy-Duty Poly Woofer
Heart thumping sound you'd expect
from a much larger speaker and
now at an unheard of price!

#55.057 $1 95
Reg. *18%, . Sale (ea.)

TENMA'

Ultimate Test CD

Nintendo Type -
Replacement Pads

Replaces worn directional pad, A&B
response pad and select/start pad
in Nintendo controls. Two sets of

replacement pads for two joysticks.
83-1340

#83. $1
¥ T-9bags) - - - - - (10 bags-up)

Ultimate CD at an uitimate price!!
Test your auto or home CD players
today.

#80-505 $

Reg. 8%, . Sale (ea.)

Superwash (24 oz. Can)
Super savings on Super
Wash! This cleaner is a
must for most service
applications!

#20-290 $
Reg. *14% sate WJ (ea.)

TN (VEW!

Economy Pocket DMM
Looking for a quality, value-
packed Pocket DMM? Call
MCM today for this new Tenma

Pocket DMM! $1 95

#72-825 .

(e2.)

VCR ldler Tire Kit
Popular idler Tire Kit slashed more
than 50% off list prices! Contains
150 of the most popular tires used

SAVE

40%

For a FREE subscription to

today.
#102 001 39
Reg oy - - . Sale (kit]

the MCM Electronics catalog,
call the toll free number beiow.

MCM ELECTRONICS

650 CONGRESS PARK DR.
CENTERVILLE, OH 45459-4072

A PREMIER Company

CALL TOLL FREE 1-800-543-4330 - FAX (513) 434-6959

HURRY, SPECIAL PRICING ENDS

JANUARY 31, 1992.

RES-01
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AUTOMOTIVE ELECTRONICS

Learn about this exiting new field ‘
and books.
FREE CATALOG CALL 1-800-535-3091

We have kits, plans,

S&M ELECTRO-TECH INC.
1?0

Box 34334 Blaine MN.

LLBAR

ELECTRONIC KITS

SOUND ACTIVATED g
CHRISTMAS TREE /g,

Twenty-five red, green and
yellow LEDs flash with

any sound (voice, -usxc/g & 3

or ambient rpoam noise)
Runs on a 9V battery. 8 g
Complete with parts

rd / ﬂ

kit, PC Boa:
/@E

hardware,oak
stand and
Size 8 1/2"x 4 1/2" /[4,. ﬂ“. 94..]

instructions.

\

HK-706
$ 2395 |

W@

/8 3.%:3 8,

VOLT AMP MONITOR

Features a 0-15 vdc voltmeter and
a 0-1 amp ammeter mounted on a blue
lucite stand,complete with parts kit,
hardware, stand and instructions.

Sfze 4"x 4"x 3"

EMERGENCY STROBE LIGHT

Features varlable flash rate froa 15
to 30 flashas per minute. Plugs into
your clgarmtte lighter or runs from
a 9V alkaline battery(not included).
Complete with parts kit , PC board,

size 3 1/2"x 2 1/2*

= f HK-762
\f by $ 16.95
R

hardware,plastic case and instructions.

WIRELESSS MIC/ROOM BUG

Features a very sensitive condensor
microphone which picks up sound from
up to 1% feet away and tranamits up
to 400 feet to your PM radlo.Runs on
a 9V battery.Complete with parts kit,
PC Board,hardware,

plastic case and 1
instructions. Wﬁ
stze 3 1727x 2 172+ W © ALY

e f = |
HK-736 "'\—J
$ 1295 N
T

Features adjustable volume for music

TELEPHONE HOLD BUTTON W/MUSIC

|
and modular telephone cord and jack. T L
5 5 4 3 4 Connects to your radio. Complete with @O E @
parts kit, PC Board,hardware,plastic S,
case and instructions. ’a;\_" ] FR s
HK-746 ' 1
Siza 3 1/2"x 2 1/2" fuaid
$ 895 L i
We accept VISA, M/C and MONEY ORDERS in US funds. No CODs.

add sales tax.
Alaska,

calif.

31320 VIA COLINAS #1085,

Shipping in continental US add $3.50.
Hawaii and Canada add $5.00.
Catalog $1.50 or free with order.
Send orders to:
WESTLAKE VILLAGE, CA 91362

HALLBAR

CA _1-818-889-22(9

TOLL FREE ORDER LINE 1-800-892-8000

FAX 1-818-706-0825

o
(-]
B sowonos|3-oipey ‘2661 Arenuer
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We have received many inquiries
from this news report. So we'’re
pleased to run it again:

—

~ilver Plating PloY

by Jim Wenstrom:

o
4CX15000has Wornmhs ago. What 27 J

budget was ®
sGive the peo

u
lating compo ve pro
go\ves all of the ab\s has an indef

' der
| © uta
#+This white P e i s g
and easy t0 usec.). qt g5y OF dangerous che L orball an
ere are 0
"'Y :pp\'\cat'\on cou o
little bit of water an : a)te i
circuit oard or T€P

1t has save

5 call. They have

an ars
p\e at COO\'Amp (ot the past CO\a‘p\e of ye

nd 1 hav® \‘:\Zi;\is and more: .

inite S

s inexpensives
per of brass

me

d me time,

Thanks Jim Wenstrom for the
original report and for permission fo run it again.
Call us at the factory for information—or to order direct. We'll also send

you a brochure on our other product, Conducto-Lube—the silver-based
conductive lubricant.

(O ||’. * ‘
LEEL-AMP
Cool-Amp Conducto-Lube Company

15834 Upper Boones Ferry Road « Lake Oswego, Oregon 97035
(503) 624-6426 « Fax (503) 624-6436
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oﬂ {0 N\
e W/& Scientific

596 Gordon Baker Rd.
Willowdale, Ontario
Canada M2H 3B4

TEL: (416) 490-8865 rax/pHONE: (416) 785-7955

p Do o 0O,
| W ..%U@e
H

R1051B RECEIVER
Covers 2Mhz - 30 Mhz LSB, USB, ISB,
AM, CW & FSK Navy Shipboard Design.
Direct Frequency readout, Accurate High
Stability Time Base. Requires 115VAC
60 Hz for operation.
Price: $475.00

R390A RECEIVER

“The classic radio receiverthatis still a
great investment”. - These units are
complete with meters and cover the
frequency range of 0.5-32Mhzin AM,
CW, MCW with direct frequency read-
out via mechanical digital display -
checked complete, less covers.
Price: $295.00

467 SIMPSON
DIGITAL VOLTMETER
Top quality American made 3 '/, digit
DVM with many features including;
Digilog™ Scale, +/- Peak Hold, Diode
Test and True RMS. Comes comlete
with carrying case, external current
shunt and 5000 volt probe. Requires

9V battery.
Price: Like New $195.00
Used Checked $125.00

INDUSTRY STANDARD
TEKTRONIX 491
SPECTRUM ANALYZER
Covers 10 Mhz - 40 Ghz. Sclid state
portable unit features internal phase lock,
minimum sensitivity is - 100dBm. A 12.4
Ghz mixer is included with each unit.
External mixerkit, cables and attenuators
are available with purchase of each 491
for $200.00 extra per set.

Price: $1,200.00 ea.

FIELD MICROSCOPE

Manufactured by American Optical. New
upto 1000X magnification. Portable field
microscope. Complete with stage, fold
away feet, 10X eyepiece, 3positionturret,
storage case. Requires objectives.
Price:  $325.00!!!

Partial or full reprints of manuals
are available at extra cost.

R-1004/GRC-109 RECEIVER
3-24 Mhz/AM-CW Rugged field.
Reciever used by the Special Forces
and the CIA. A great gift for the new
young Ham. New batteries are avail-
able for $5.00 each
Used Repairable $45.00

PHOTOGRAPHIC
EXPOSURE TIMER
“Brand New” Top
Quality W. German
made. 60 minutes
with easytosettime.
Many uses for this.
Price: $19.95

: -

8 DAY AIRCRAFT CLOCK
Precision Swiss made Wakmann Aircraft
Clock. “New In The Box"fits 2 '/," hole.
Price:  $145.00 ea.

o ¥

'%m'-'

FUNCTION GENERATOR
Features rugged design. .01 Hz -
1Mhz, DC Oftset, Pulse Width, Sine
Square Triangle & Ramp Qutput and
much more - an excellent value at
Price: $125.00 Requires case

CIRCLE 223 ON FREE INFORMATION CARD
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R-E SHOPPER CLASSIFIED

COMPUTER HARDWARE

1BM PC VIDEO DIGITIZER connects through the
printer port, capturing up to 640 by 480 with 256
ray levels in 20 seconds. Includes sofiware for
GA, EGA, and VGA. Grabs can export pictures for
DTP. Only $89.98. More information send $3.00 for
sample disk. COLORBURST, PO Box 3091,
Nashua, NH 03061.

XT BIOS ROM with 16550 initialization. $19.95
postpaid. Micromethods, Box 909, Warrenton, OR
97146. (503) 861-1765.

COMPUTER SOFTWARE

COMMODORE 64 Ham programs, 8 disk sides,
over 200 amateur programs $16.95. 29 cent stamp
gets unusual software catalog of utilities, games,
adult and British disks. Home-Spun Software, Box
1064-R, Estero, FL 33928.

VIRUSFREE SHAREWARE. 25 MEGABYTES
$39.00, add $40.00/25MB increment up to 450
MEGABYTES. include $3.00 shipping per 25MB: 1
(800) 876-8496, Visa-MC, SHARE-NET, POB
12368, Oklahoma City, OK 73157.

ASSEMBLERS FOR Synertek's/MOS Tech-
nologie’s 6500/6502 family, Motorola's 6800, 6801
and 6805 families (6800, 6801, 6802, 6803, 6805,
68HCO05, 6808, 68701, 68705), Intef's 8051 tamily
and Texas Instrumentss TMS7000 family (includes
General Instruments’ PIC7041/CTS256A-AL2
SPEECH PROCESSOR). All assemblers run on
IBM PCs or compatibles with DOS 2.0 or higher,
accept DOS text source files with lines up to 99
characters (no specific columns required), and use
standard mnemonics and operand syntax. Numer-
ical values may be sgeciﬁed in binary, octal, decimal
or hexadecimal. onfic};urable parameters set
through easy to use text files or command fine op-
tions. Symbols may be predefined from separate
files (for use in defining symbols specific to micro-
processor or system used in, for example SFR
names used in 8051 family). Files produced for list-
ing, object code, symbol table and cross reference
table. Obfject file may be stored in one of seven
common formats for use with EPROM programmers
sadditional formats available on request). Any one
or $29.00, any two for $45.00. Includes free up-
dates for 12 months. Indicate disk size. Microware
Engineering, 620 Park Ave., Suite 180B,
Rochester, NY 14607-2994.

LEARN ELECTRONICS Why spend thousands of
dollars on an electronic course when you can learn
electronics on your MSDOS-PC compatible com-
puter? We offer modern Computer Aided instruction
programs to help you achieve your goal. Lessons
are shipped every other month until you complete
the course. Each lesson costs only $29.95 plus
$3.00 S&H. Order lesson one today and receive a
FREE safety program. SEpecify disk size. Satistac-
!'ig(nggil(')anteed. ES-RES03, POB 1391, Lubbock,
o 8.

DESIGN CIRCUITS with our user friendly electronic
engineering software. IBM and compatibles. Com-
modore 64 and 128. Eleven different programs from
$19.95 to $24.95 each. Complete sets $197.50. Cat-
alog $2.00. Visa/Mastercard. Order today!
WeaselGraphics, PO Box 647, Sun City, CA
92586-0647. Phone 1 (800) 356-8113.

$.25 SOFTWARE. 100 PROGRAMS OF THE
BEST GAMES, UTILITIES, DATABASE, WORD
PROCESSING, AND MORE. Send $24.95 plus
$3.00 S/H to D.T.S., PO Box 34879, Houston, TX
77234-4879.

UNIVERSAL MICROPROCESSOR SIMULATOR/
DEBUGGER 1.2 each set $55.00. Simulates the
6811, 8051, Z80, 8085, 6809, 6800, 6502 and
65C02. Features line assembier, disassembier, and
debugging utilities. The ROMY-8 EPROM EMU-
LATOR (32K, 8 bit) works with simulator $150.00
only. Emulates EPROMs 2716-27256. J&M_ Soft-
ware Hardware Design, Inc., 83 Seaman Road,
West Orange, NJ 07052. Tei: (201) 325-1892.

CB-SCANNERS

THE SCANNER HACKERS BIBLE. 112 modifica-
tions. Covering: Pro-2004/5, Yaesu, Kenwood,
Bearcat, lcom. Frequency fixes, modifications (scan
rates, interfaces, programmable channels, improv-
ing operation), antennas, iaws, celiular telephone
operation and frequencies and more!!! $33.45.
CODs (602) 782-2316. TELECODE, Box 6426-SH,
Yuma, AZ 85366-6426.

THE ALC100A Automatic Volume Controller keeps
the volume of transceivers and scanners nearly
constant whether the received signal is a whisper or
a shout. Size 3/4” X 3/4" X 1/4." Price $24.95. C&S
Electronics, Box 2142, Norwalk, CT 06852-2142.
Phone (203) 866-3208.

EDUCATION

GET YOUR “FCC Commerclal General Radl-
otelephone License.” Electronics home study.
Fast, inexpensive! Free detalls. Command Produc-
tions, D-225, Box 2824, San Francisco, CA
94126-2824.

THE CATALYST is a newsletter/catalog featurin? a
selection of science books, kits and cunosities, plus
information and experiments by the SATURDAY
SCIENTIST. Send $1.00 (REFUNDABLE) for the
latestissue. Santa Barbara Science, PO Box 41960,
Santa Barbara, CA 93140.

REPAIRS-SERVICES

HEATH/HEATHKIT | can repair your audio, instru-

ments, 3eneral and weather products no Ionger

ggrvigc;nby Heath. Factory trained: CALL (219)
7- 8

RESEARCH AND DEVELOPMENT TEAM will

take your groduct ideas and create it. Confidentiality

gu:%% all B & R Electronics, Atlanta, GA (404)
1-4689.

TEST EQUIPMENT

MLA: HEWLETT PACKARD MICROWAVE LINK
ANALYZER HP3702B HP3705A HP3710A
HP3716A. Meets spec. $1,000.00 (214) 530-0077
Evenings.

MARCONI NOISE GEAR. TF2090 SYSTEM.
YOUR CHOICE of FILTERS. CONFIGURED and
TESTED, $1,000.00 (214) 530-0077 Evenings.

SENCORE EQUIPMENT, LESS than 200 HOURS
USE. BUSINESS FAILED, equipment deserves
home. SC61, VA62, VC63, NT64, ST66 and
ORE. Will take $3,500.00. Call FRED (E.D.T.;
8AM-4PM (606) 234-5286 after 4PM (606
234-8685.

MUSIC & ACCESSORIES

WANTED: PLANS, kits, books for building eiec-
tronic music effects and equipment. Greg Mein, 218
Sunset Lane, Hiawatha, 1A 52233. (619) 378-1907.

BUSINESS OPPORTUNITIES

EASY WORK! Excellent pay! Assemble products at
home. Call toll free 1 (800) 467-5566 ext. 11068.

EARN $$$$ WITH YOUR COMPUTER AT HOME
Exciting new part-time opportunites working with an
established software marketing company. Wil!
teach. For info send $1.00 (refundable) to: Comput-
er, PO Box 1442-RE, Orangepark, FL 32067.

SURVEILLANCE

|CNHTE|ISEIWEM.MI:E Electronic Devices Catalog...$5.00
Miniature Surveillance Transmittor Kits.. $38.95p
, Scramblers, Vehicle Tmm Bug & Phone |
Tap Detectors. Books, Videos, & more!
CALL IDENTIFIER displays callers phone number, stores
phone number with date & time of call...$69.95p¢

If there’s a pain in your
chest, he a pain in the neck.

Complain to a doctor.

Chest pain could be a sign of heart disease. The sooner
you see your doctor, the better your chances for life.

9,

@) American Heart Association

BV




MICE & MODEMS

INTERNAL MODEMS & FAX CARDS EXTERNAL MODEMS & FAX CARDS

2400 BPS Modem $69.00 2400 BPS Modem $89.00
2400 Modem/4800 Send Fax $81.00 2400 Modem/4800 Send Fax $94.90
2400 Modem/9600 Send Fax $85.00 2400 Modem/9600 Send Fax $99.99
2400 Modem V.42 bis MNP5 $111.95 2400 Modem V.42 bis MNP5 $151.00
9600 Send Receive Fax $110.91 ALL MODEMS ARE HAYES COMPATIBLE

2400 Modem/9600 Send Receive Fax  $132.40 MNP 2.7 & COMMS SOFTWARE INCLUDED
FREE PRODIGY TRIAL ! § YEAR WARRANTY
MICE AND TRACKBALILS

NAKALI: Serial Mouse, 2 button, optional graphics software ($5.00) $16.00
Z-NIX SUPERMOUSE II & MICROSOFT WINDOWS v.3. Serial Mouse with software  $75.00
GENIUS F302: Serial Mouse, Pad & Pocket, Graphics & Menu software, 1050 dpi $42.00
GENIUS F303: PS/2 Mouse, Pad & Pocket, Graphics & Menu software, 1050 dpi $46.00
LYNX Trackball: Serial, 2 button, inouse alternative - lakes up less desk space $39.00
MOUSE PADS: Help your mouse run smoothly, high quality, red or grey $2.90
SCANNERS AND OCR

LOGITECH SCANMAN: 400 dpi, 4" width, Paintshow Plus software, for all DTP packages $79.00
CAT READER OCR: Logitech Scanman & CAT Reader combo $99.00

MATRIX NORTH (USA)
4154 NORSE WAY
LONG BEACH, CA 90808

TEL: (800) 800 MICE
FAX: (213) 429 6369

THE ELECTRONIC GOLDMINE

v,
U

greatest selections of unique electronic kits

TECHNICAL SCHOOL CLOSED!

Selling hundreds of HEATH Co. test and tralning equipment at up to 70% off their catalog prices.
Use Heath catalog for description. Condition: new to slightly used, many without manuals. Al
professlonally wired & tested, or in kit form If roted. First come, first served. Check or major
credit cards. Sorry, no COD or open accounts. Add $4.50 Mailing & Handling, any quantity.

\ and over 1,400 unique, bargain
%\\,@) priced, components in our catalog!
AN

ITW2250  Auto Range €apacitor Meter, Wired 57.50
IT2250K  Auto Range Capacitor Meter Kit 4650
HW3120  SemoonduamerGhedker, Wited SOLD 4960

/2 availabie in the world We have over 65 kits

HEATH TEST EQUIPMENT
6217 Batlery Operaled V-O-M-Wred SOLD 2760| Stk #

GENVINE KESTER 44 RESIN CORE SOLDER
Da Type Corg
K642558 025 60140 58 5.95

K632558 025 8337 58 £.95
K643366 .093 60/40 66 4.5
KS43166 031 SN40 £6 428
KS53257 032 SB-5 57 8.4
KS4662-5ib 40/60 66 . 14.5C
KS64BAR-1lb 60/40 Bar :

Dual Banana Adaptors
2710 BNC Female to Banana
2720 BNC Male to Binding Posts
2730 BNC Female to Posts 2
3.95ea. 10 @ 3.45 ea.

L= - PKW105  Defuxe 10:1 Combo Prabe. Wited 895
SPECIAL 104@ 7.95, 25 @ 6.50
SK101 12 VDC-3A Fower Supply 29.50
P T Glart bars of SM2320  3.6-Drgt MM Assmb-wiCase SOLD 3769
999000900000 gg°° ? kght gmzoe g]eampOA Ammeter 36.50
(-3 - M2420 iuxe Universal Counter 185.00
00000060000 0 tiakly as this 27117A  Reg. H.V. Pawer Supply 165.00
2718 Tri-Reg. Power Supply 158.50
4226(equal) Dual Trace 25 MHz Oscilloscope 355.00
2" Project Speaker
Experimenter's Delight, & ohm, .1 Watt

2" Spk 3 for 2.00 10 for 5.45

nciud TIONAL SYSTEM:
xl?a?s‘é t;l:ges:pag;a \t’loeggr;) tbelwee:\d e ET100  Microcomputer Trainer 395.00
and 12V AC or DC. Size of board: 5 1/2° x 4" THes MONTH ONLY! EWD100  Dual 5.5 Disk Drive {for Above) 95.00
6398 $21.95 G513 99¢ ZVM133  Terminal lor ET100 Above 149,00
— e P e - ET100SET Ail 3 listed above 595 00
KEY LOCK SWITCHES X MAGNETS ET1600  960HoloBreadboardBleok SOLD 696
Thess arg hi K Box ful 38“3" 3,5,,0 NI s ETS00 350 Hole Breadboard Block 295
qualty units wih lar shape, a fitle_smaller than 1* long ET250 170 Hole Breadboard Biock 195
by 18 square. These are not ETB3300  Bread BoardiExperiment Module 24.50
{each unique), powertul, n fact they are rather ETA3660 Extra 660 hoe Breadboard Block 7.95

or, they're fun o

) . ETB6201  Dig. Experlmant Circult Brd Module 49.50
play with. Potanty marked

were removed from new equip-
ti EEA3104A Electronic Chis Guide & 2 Audio Tapes  18.50

ment and we didn't the rmoun

e, so we're selfing them cheap! with red pant on one end HCA3000 RF Connector Adaptor Kit 55.00
can be removed in off Box of 77 j: ANEO
gostonico; G202 99¢ | = s200 LD DSAGS4 DX Aut Satelite Receiver

ZIP WIRE AUTOMATIC SENSOR-LITE 1F. 950-1450 MHz

585.00
HP-15C  H-P Scientific Calculator & 360 pg. Book 49.50

Altractive clear insulated flexible 18 ga wire is
RS232-V24 Datacom NV¥ Breakout Box, RS232

pertect for replacement use on

etoly automatic night light features
attractive Jewelite display. soild state

lamps, stereos, radios, | Cmn% and vanable intensity e, 24 line |-O 14 LED Test Set 29.50
TV o speakers. Stan- | light. Night ight lights up at ‘ ug3 Oki-Data Microfine Printer 95.00
dard par wrre rated No. ng}‘ only 1o conseve & 700-T T-1Silent 70¢: Data Terminal w/Acoust.  54.50
P ) Ot e el e 7 \V. DB2525-2V  RS232 AE Sw. Box, Metal 1450
e T /d“.‘ CN3625-2V _ Cantronic AB Sw. Box, Metal 1850

goos .00 A BI0SO 500 Insul. Lug Assl, ANG12-22 wicase  12.50

HT301 Deluxe Ratchiet Close Lug Crimp Tool 11,50
548A H-P Logic Clip 99.00

NIN .
Note: The small kits of component parts usually supplied with
manuals are not available and prices reflact this omission. Al
coursas are new, and with exam

SOLD 1366

Actpop-Foigrs o woe SOLD w68

EE105 Opto Electronics Course 24.50
EE3004 SOLD 2886
EE3140  Concepts of Electromcs, 2 Vol. 36.50

EE3201A  Digital Techniques Course, 2 vol. SPEC. 36.50
EE4201  Fiber Optics Learning Course, SPECIAL 19.50
EE6201  Lab Experiments Digital Tech w/Guide  18.50
EH702

SOLD 2960
Easy Course Programming H-P11C & 15C 250 pg. 950 |

EDUCATIONAL BOOKS
These books are brand new & representa saving over publishr

ers kst prices. All hard bound except (soh) as naoted.

Micro Computer Expenmentation w/intel SDK-85 750
TTL Cook ggolg Lancaster {soft), Sams 495
Assembly Language Program (soft), Intel 495
Deasion Making Under Uncertainty, Hull, P-Hall 8.95
In-Circuit Testing, J. Baleson 12.50
Industrial Ventdation, 19th Edition, Amenican Conf.  14.95%

BOOKS BY MC GRAW HILL
Software Reliabiity, Musa lamino 9.50

Stainless Pllers Set

Designed for precision elactronic work.
Stainless, rustproof, washabie and won't
contaminate. Furthermors, they're non-
magnetic. Features: box jpint, precision

Introducing The Unix System, McGifton & Morgan 895
Digital Electronics, Tokheim & Activities Man., 2 Vol.  5.95
A Reference Guide to Practical Electronics (sof) 395
Strategies for Electronic Test, Pynn 495
BOOKS BY MERRILL
Electronic Devices, Floyd, 2nd Ed. 19.5¢
Experiments in Electronic Dev., Accompanies above 650
Digital Experiments-Trouble shoot, Cox {soft} 695
b Experiments in Elactric Circuits, Staniey, 2nd 8.50
Principles of Electronic Circuits, Fioyd, 2nd Ed. 998

Pringiples of Electronic Circuits, Floyd, 3rd Ed. 12.95

ound cutting edge ana plastic grips
£ 4

Two saperate high power amps on one PC ts paim. Limited quantity avai

board. Each amp has s own level control and

15 o odibh RMS. Fi H104A  5-1/4° Offset Needienose 4.85
et LED o ot onc o o HIOHB 14" Oagone Cuter 42
pd L 104D 5 Long Neadienose !
Puts out 125 VAC at up lo 265 ma. Brand | Circultry. Groal stereo booster amp for your H104E  4-3/4" Shor: Needlenose 485

new, has smal 2 prong fermale connector and | car sound system.  Use with any speakers

.8
bong flexible cord. For standard 120VAC. capable of handing at least 20 watts. One Setof 4 1285, 10sets ea. 9.35

Quick Guard Motion Alarm
Insiant afachment o car computer efc. by
magnets. Emits B0db puised alam signal il
distrbed. Simple am & disarm wispural key.
20'sec. entry 8 exit delay. Auto rese! after
sec, of alarm. 8V battery operation

ST23 SPECIAL 1285ea._ 10® 10.50

A 7 TED-MO

G950 $1.39 Eacv 10/ $12.00 |Operates on 12VDC. Size of board: 6 x 2.25'
C6442 $1995

MINIMUM ORDER: $10.00|plus $3.50 shipping and handling
We accept MC. Visa and Money Orders
SEND ORDERS TO: The Electronic Goldnine
A P.O. Box 5408 |Scottsdale, AZ 85261
PHONE ORDERS (602) 451-7454 FAX ORDERS (602) 451-9495

CIRCLE 256 ON FREE INFORMATION CARD

9V Alkaline Battery
Each1.85 10 for 1.65 ’ ﬁ
9V Battery Snap CII&

100 for 8.50 500 for 38,

CMSMMIS  D-Sub-3-Gond-MaledMwe 10k SOLD 696
CM1SMM10 D-Sub 15 Cond., Mala/Male, 10Ft. 6.95
CM15MMI5  D-Sub 15 Cond., Male/Male, 15Ft. 6.95

SPECIALBuy 10 @595 25@4.95

ASK FOR BETTER PRICE ON AVAILABLE QUANTITIES

1755 Osgood St., N. Andover, MA 01845
CALL: 508/682-6936 FAX: 508/689-9484

ORDER TOLL FREE: 800/343-1455 RES

488BW
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R-E SHOPPER CLASSIFIED

COMPONENTS

PLD DESIGN sales and pr(:?ramming service; A
complete PLD service at affordable prices. New
AMPALI6GR6PC $ .99 each, other types available.
CALL 1(800) TED-HEXS.

FREE PARTS FLYER. 1N4001 DIODE 1000/$12.00,
MOV 130V 38J 15/$5.00, .01uF 50V disc cap
500/$9.00, LED MV-50 red 100/$6.50, 12 VOLT red
LED 3/$1.00/ Add $3.00 s&h. NETWORK SALES,
90 Tumner, Elk Grove, IL 60007. (708) 952-1115.

AUDIO-VIDEO-LASERS

LASER ITEMS list. Send SASE Mike's Laser Facto-
ry, 132 ¥ East 3rd Street, Dayton, Ohio 45402.

FREE HOLOGRAM with $2.00 shipping. Any

LASER PROJECTS patterns for: Lightshows. Op-

tics. Measurement. Alignment; and ANIMATION!

W%L%I%ION, 2536 Alki Ave. S.W., #203, Seattle,
16.

CABLE TV

CABLE HACKERS BIBLE. Volume 2. Covering all
aspects of most cable systems. Schematics — fixes
— theory. $44.95. TOCOM 5503/5507 “SUPER
TEST CHIPS” — $29.95. JERROLD 400 manual
— $14.95. Catalog — $3.00. CODs (602) 782-2316
TELECODE, Box 6426-SH, Yuma, AZ
85366-6426.

TV NOTCH FILTERS. BROCHURE $1.00 MICRO
;H;ngéoBzox 63/6025, MARGATE, FL 33063. (305)
52- .

Z-TAC REPAIRS got you biting the bullet? Then let
us help with a full line of Zenith replacement parts
anéix gomplete repair facility. CALL 1 (800) TED-

MISCELLANEOUS
ELECTRONICS WANTED

QUASAR VR1000 VCR parts or whole units. Bay's
TV Service, (304) 744-8431, ask for Steve.

SURPLUS PHOTOFACTS WANTED. Many num-
bers, all quantities. Loeb, 414 Chestnut Lane, East
Meadow, NY 11554. (516) 481-4380.

SATELLITE EQUIPMENT

SATELLITE HACKERS BIBLE. Covering: Satellite
data communications — RTTY — SCPC — WEFAX
— Russian satellite television demodulator plans —
frequency listings — schematics for: RTTY/CW/
FAX demodulators — BMAC receiver — stock mar-
ket quote receivers — SuperGuide. Includes 144
IBM-PC software files. $53.45 CODs (602)
782-2316 TELECODE, Box 6426-SH, Yuma, AZ
85366-6426.

SATELLITE RECEIVERS repaired (most units).
Send $120.00 plus $10.00 S&H. Include brief de-
scription of problem. Sunset Electronics, 12145
Slzt;‘iz(garmel Court, Suite 250-139, San Diego, CA

TELEPHONE

BUILD TOUCH-TONE display. Connects to printer
port. Decode dialed telephone number digits, time,
date on your PC. With autologging and printout.
Complete schematics and basic st re. Free in-
formation. VRM SYSTEMS, 164 Donhead Village
Blvd., Richmond Hill, Ontario L4C 7R6 Canada.

KNOW WHO’S CALLING! Call identifier displays
incoming caller's phone number $79.95 ggd UR-
VEILLANCE COUNTERSURVEILLAN catalog
$5.00. Eavesdropping, POB 337, Buffalo, NY 1422
(716) 691-3476. "

MISCELLANEOUS
ELECTRONICS FOR SALE

TUBES. OLD stock from radio-TV stores. Extensive
listings $1.00 (refundable). Diers, 4276-SC2 North
50th Street, Milwaukee, WI 53216-1313.

BATTERIES GALORE for all your electronics and
household projects. Every type available. Free cata-
log 1 (800) 657-5929 or write PO Box 9932,
Maplewood, MN 55109.

TV NOTCH FILTERS. BROCHURE $1.00, MICRO
THinc., BOX 63/6025, MARGATE, FL 33063 (305)
752-9202. '

MARCONI NOISE GEAR. TF2090 SYSTEM. Your
choice of filters, CONFIGURED and TESTED,
$1,000.00 (214) 530-0077 Evenings.

HEWLETT PACKARD 5245L FREQUENCY
COUNTER. READY FOR USE in YOUR LAB,
$100.00. PRE-TESTED REPAIR PARTS: XTAL
oven assy, $45.00. Readout with Nixie or any card
assy, $20.00. Nixie, $5.00. Knobs, $3.00. $25.00
minimum, Add $25.00 shipping for counter, $5.00
for parts. Check/M.O. plus part number/description
to Turcotronix, 1000 E. 14th, Suite 429, Plano, TX
75074.

INVITATION TO BID: 2500 ea. specialty
#28AR102-2 BNC 90 deg. M-F. Amphenol equiv.
#31-70037 ** 7900 ea. Specialty #28J169-4 BNC
F-Crimp. Amphenol equiv. #31-70064 ** 500 ea.
Specialty #28AS5112-1 BNC F-Bulkhead. Amphenol
equiv. #31-70041 300 ea. OSM #2054-5239 SMA
F-flange. lndividuallé packaged by manufacturer.
Line item bids to: Connectors, 2930 Holycross
Lane, Garland, TX 75044.

ELECTRONIC PARTS, kits. Security devices. Free
information. No minimum order. Welsh Electronics,
620 Olive Lane, Ambridge, PA 15003-2458.

MLA: HEWLETT PACKARD MICROWAVE LINK
ANALYZER HP3702B HP3705A HP3710A
HP3716A. Meets spec. $1,000.00 (214) 530-0077
Evenings.

HAM GEAR FOR SALE

DIGITAL VOICE recorder. 60 seconds record/play-
back time, user expandable to 4 minutes, $84.95.
DVR chip with data sheets, $12.95. VHF FM crystal
controlled transmitter chip, 3.for $10.00. Add $3.00
for S&H. C&S Electronics, PO Box 2142, Norwalk,
CT 06852-2142 Phone (203) 866-3208.

PLANS-KITS-SCHEMATICS

DESCRAMBLER KITS. Complete cable kit $44.95.
Complete satellite kit $49.95. Add $5.00 shipping.
Free brochure. No New York sales. Summit RS, Box
489, Bronx, NY 10465.

BUILD OR buy assembled, four digit SWR & power
meter, with alarm & set points. Plans available. Free
information, Rupp Electronics, 5403 West-
breeze, Fort Wayne, IN 46804. (219) 432-3049.

BLACK BOX BIBLE. Collectionof 16 + cable, satel-
lite and video stabilizers schematics covering: Vid-
eoCiphers, Oak, Cable (Sinewave, Jerrold, Tri-
Mode, Universal, SSAVI) and Macrovision. $33.45.
CODs (602) 782-2316 TELECODE, Box 6426-SH,
Yuma, AZ 85366-6426.

Ni-CAD ZAPPER can rejuvenate those unre-
chargeable NI-CAD batteries. For complete sche-
matic and parts list to construct the NI-CAD Zapper,
send $5.00 check or money order to: Tentronix,
3605 Broken Arrow, Coeur d'Alene, iD 83814,

FM STEREO BROADCASTER kit. This kit outper-
forms the competition. Transmitter will broadcast
any audio signal from a CD player, VCR, or cassette
player to FM stereo radios throughout your home
and Xard. All the complex circuitry is in the unique
BA1404 integrated circuit. Tunable across the FM
band, runs on 1.5 to 12 volts DC. Complete kit of PC
board and components for $22.00 postpaid. Tent-
reggli, 3605 Broken Arrow, Coeur d'Alene, ID
14.

BX

DETER AUTO THEFT. 3 simple extremely hard to
defeat diagrams, variations, time delays. $8.00 —
$18.00 Radio Shack parts. Stops joyriding, child
accidents, plans $5.00. Chory Electronics, 1285
Bart James Road, Elizabeth City, NC 27909. Infor-
mation SASE.

TOUCH-TONE DECODER. Decode those tones
u've heard on your telephone or scanner! The
B-16 Decoder decodes, stores, and displays

touch-tone (DTMF) digits directly from your tele-

phone line, scanner, tape recorder, or virtually
any audio source. Decode dialed numbers received
on cordless, cellutar! Kit including glans, all IC’s,
and PC board for only $29.95. Send SASE for more
information. HB Technologies, POB 2771-N,
Spring VAlley, CA 91979.

FM TRANSMITTERS! Tune from 88-108 MHz. Just
like expensive kits only assembled/tested. Only
$19.95. To order or get more info, write Jim Dawson,
PO Box 483, Lansing, IL 60438.

BUILD 6 simple low cost circuits to extend the func-
tions and ranges of your meters and scope. Easy to
build, useful! Send now for complete instructions.
$5.00 Blue Bell Deslgn, Inc., Dept RSM, 524 White
Oak Rd., Blue Bell, PA 19422.

BUILD A digital clock that plays one of twelve
melodies on the quarter hour. Six large digit displays
with 12/24 hour mode, date, alarm and accessory
outlet. Also available completely assembled and
tested. Send $2.00 for complete assembly plans
and pricing to KERBER KLOCK KO., 36117 Hill-
crest Dr., Eastlake, OH 44095.

BUILD YOUR own neighborhood radio station with
our high quality FM stereo transmitter kit, with case
$49.95. Also available, two meter RF power ampli-
fier kit 10X power gain $35.95. Add $3.50 S&H.
Send SASE for complete list of kits. Sunset Elec-
tronics, 12145 Alta Carmel Ct., Suite 250-139, San
Diego, CA 92128.

PUBLICATIONS

OVERSEAS JOBS. Kuwait and Saudi Arabia.
$35.00/hr and up! Technicians and engineers
needed now! For information and company listings,
send $5.00 to: Jobs, PO Box 1271, Greenwood,
29648.

Death is forever.
Heart disease
doesn’t have to be.

THE AMERICAN HEART
ASSTIATION
MEMORIAL PRGGRAMs

%2

[
American Heart Association {)

This space provided as a public service.
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ALFA ELECTRONICS

QUALITY TEST EQUIPMENT

AFFORDABLE PRICE

Inductance: 1pH-40H

Logic Test: 20MHz

DMM 2360 DMM 135

$129.95 $69.95
DMM + LCR Meter s DMM measures
Most Versatile DMM 8 8. Temperature

Capacitance: 1pF-40uF
Frequency: 1Hz - 4MHz
Temperature. -40 - 302°F

0 - 1400°F, -20°-750°C,
0.1°, 1" resolution
Capactitance:1pF-20uF
Resistance: 0.100-2000MQ2
Volt, Current, Continuity

Clamp Meter
3012 $79.95

AC current

10mA-1000Amp

AC current range:20, 200 1000A,
good for both high and low current
ACV:200V, 750V. DCV:1000V
Resistance: 20002, 20k, Continuity,
diode check

LCR
Inductance:0.1uH-200
Capacitance:0.1pF-20

1% bask accuracy

The Best Handheld

«
H 0N
.000uF = A
Resistance:1mC2-20MQ o, R Easa;vc accuracyR:1%, C:2%,

Dissipation factor indicates leakage
in capacitor and Q factor in inductor
Zero adjustment to reduce

parasttics from test fixture

Very good for high frequency RF =
and surface mount components.

Very popular LCR
Inductance: 1pH-200H
Capacitance:0.1pF-200 uF
Resistance:0.010Q-20MQ

Y

°89 9

Test frequency 1 kHz

{solenmanais

n@llllll'
‘o

TESTMATE LEW TS E

Diode, Continuity Diode, hFE tests Line frequency test:0 -2000Hz, with

Volt, Amp, Ohm Type K thermocouple included 1Hz resolution

3999 count display Peak Hold, Data Hold

Peak Hold Comes with leads, hard carrying

Auto power off case

LCR Meter 814 - LCR Meter 195 E ===  Capacitance Meter
$199.95 $119.95 = 7705 $57.95

0.1 pF-20,000uF in 9 ranges
0.5% basic accuracy

Zero adjustment + 20pF to
compensate parasitics from test
fixture

7708 CAPACITANCE WETER

20 MHz Oscilloscope with Delay 20 MHz Digital Storage

Sweep PS-205 $419.95
Dual Trace, Component test, 6° CRT, X-Y Openmtion, TV
Sync, Z Mcdulation, CH2 Output, Graticule lllum, 2 probes
x1, x10

| PS-200 20MHz BASIC' $339.95
PS-405 40MHz DELAY $559.95
$749.95

PS-605 60MHz DELAY

Oscilloscope DS-203 $749.95

Switchable between digital and analog

2 K word per channel storage

Sampling rate: 10 M sample /sec

8 bit vertical resolution (25 Lerels/div)
Expanded Timebase 10ms/div - 0.5 s/div
Refresh, Roll, Save afl, Save CH2, Pre-Trig
Plotter Control

- Power Supply

PS-303 $169.95
0-30 VDC , 0-3A output

Power Supply

PS-1610 $299.95

0-16 VDC , 0-10A output
Constant voltage & constant current mode

(STt ® 0.02% + me line regulation =5 f——— r‘i‘] 0.2%+2mV line regulation
$6 |[@x|[B] oy AT H R,
e Short circuit and overload protected P w.'(! Shont circut and overicad protected
T w———y . RF SIGNAL AUDIO GENERATOR  FUNCTION
1 GENERATOR AG-2601.A $124.95 GENERATOR |
@ @ SG-41608  $124.95 oy Sty o FO-2100A  $169.95
— ,- - Output ﬁ.(}Omefssllge:Sava}-lI; s 'S;yr\:::;rr\;:cnxzan:)rvni(;% g alion Sﬁe Zséufre lrfarl:;lz ?lzzeesand ramp l
= _— - In:)a;nalijz, External 50Hz-20kHz Oeu(:pul d);st;;emm: 0.05% 500Hz - 50kHz q’mp;;:‘l: SmV:ZOVpp '
' - ©o o | - Ml&mur 1 kHz at 1 Vrms Output imped.ance:oécs)go :r?: e :)é o;fs;z?gnwv
VCF: 0-10V control frequency to 1000:1
= o RF SIGNAL AUDIO GEN./COUNTER FUNCTION
GEN./COUNTER AG-2603AD  $239.95 GENJ/COUNTER
SG-4162AD  $239.95  Cereraies audo signal same as AGZ01A  EG.2102AD  $239.95

Generates RF signal same as SG-41608
Frequency counter 1Hz -150MHz
Sensttivity <50mV

For intemal and external sources

FREQUENCY

Frequency counter 1Hz-150MHz
Sensitivity <5CmV
For internal and external sources

Generates signal same as FG-2100A
Frequency counter 4 digits
Feature TTL and CMOS output

ALFA ELECTRONICS

P.O. BOX 8089 Princeton, NJ 08543

(800) 526-ALFA
(609)275-0220

CIRCLE 224 ON FREE INFORMATION CARD

15 DAY MONEY BACK GUARANTEE
1 YEAR WARRANTY

Visa, Master Card, Ametjcan Express, COD, Purchase Order Welgome

&
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it Assembled and Tested Filters
lm¥na €s.. . as low as $16 each
* Beeping and Buzzing in quantities of 10 or more
* Severe Interference .
Kit Filters

as low as $8 each
in quantities of 21 or mare

(305)-752-9202

ANNNNNANMRARAANNNGY \\\\\\\\\\\\\\\b

CABLE T.V.-%
DESCRAMBLERS

-PANASONI;L::; 138 . 76 70
ZENIT.H CALL.CALL CAu;. CALL

HEAR THE TONES...SEE THE NUMBERS!
TOUCH-TONE DECODER/DISPLAY AND ASCII CONVERSION BOARD

[o e
‘: — DDD *EIGHT DIGIT DISPLAY
— [ = *32 CHARACTER BUFFER
g g | ] ' |
AN el I R

*ASCII SERIAL OUTPUT

Model TDD-8 decodes and displays all 16 DTMF digits and provides an ASCII serial output.
Digits are displayed on eight LED’s. 32 character memory can be scrolled It will accept almost
any audio source such as a tape recorder, teleph answering . etc. Perfect
for remote computer data entry using a telephone keypad. Serial output can be connected to
your computer. IBM compatible software included for displaying, storing/printing time, date and
number for automatic logging. Ideal for automatically logging your auto-patch traffic!

TDD-8 DTMF DECODER/DISPLAY/ASCII $99.00 MoTron Electronics

CAB-1 AUDIO & COMPUTER CABLES  $20.00 310 Garfield St., #4

PS-12 110VAC TO 12VDC POWER PACK  $10.00 Eugene, OR 97402
add $5 S/H - VISA/MC ACCEPTED

TEL: 800-338-9058 503-687-2118 FAX: 503-687-2492

(Touch-Tane is a trademark of AT&T)

BUY BONDS

Please have MAKE and MODEL used in your area when calling
Anyone Implylng Theft of Sewlce Wil be_DenIed Assistance.

CNC Concepts Inc.
P.O. Box 34503 Mon-Fri
MPLS., MN 55434  NOMN. SALES

1-800-535-1843

Try the

Electronics.

bulletin board

system
(RE-BBS)
516-293-2283
BMR-10  Speaker Kit 58295 The more ylm_: use it the
BMR-20  Amplifier Kit ~ $99.95 more useful It becomes.
BMR-30  Subwaofer Kit  $82.95 We support 300 and 1200
Developed by Rockford (orporuhon. Made In USA baud operation.

Educational & Organizational Discounts Available Parameters: 8N1 (8 data

b7 To order call toll-free E.. ) bits, no parity, 1 stop bit)
1-800-366-2349 ext. 3010 or 7E1 (7 data bits, even
or send check or money order: parity, 1 stop bit).
Rockford Corporation Educational Services
613 S. Rockford Drive Tempe, Arizona 85281 Add yourself to our user

Include $3.00 per unit Shipping & Hondling

files-to increase your
access.

Communicate with other
R-E readers.

Leave your comments on
| R-E with the SYSOP.

QUALITY NEW & USED P.C. PRODUCTS!!

15 DAY DOA MONEY BACK 90 DAY WARRANTY

LIMITED QUANTITIES N = NEW

IDE F/H/2 SER 1 PAR GAME (N)..

MAXISWITCH 101 KEYBOARD (R)........... $29  TRIDENT VGA 1024X768 256K (N)........... $55 256K X 480nS (P/N)......oooovvcccoiiovrener.... 34,
101 ENH KEYBOARD (N) $27  OAK VGA 800X600 256K (N)................ ..$39 256K or 64K 150ns DRAM (P)..................$.
MFM 1:1 FLOP/HARD CTLR (N)...............$29 14" MONO MONITOR WT or AM (N} ......... $89 256K or 64K 120ns DRAM (P)...

10MHz XT MOTHERBOARD (R) ............ $39  CUTIE 3 BUTTON MOUSE W/SW (N)......$15 256K 100ns DRAM (P) ...
286-12MHz MOTHERBOARD (Nj)..............$60  TEAC or SONY 1.44 MMB FLDR (R).......$53  INTEL MATH CHIP 80287-8 ..................
150W XT PWR SUPPLY (R) .......... ..$30  PC XT/AT GAME CARD (N)........... .88  INTEL MATH CHIP 8087-2 ......

200W AT PWR SUPPLY (R} ..................... $33  MONOCHROME VIDEO CARD (RN).......$12  EPROM 2764-250ns (P).

............... $24 AT /O 2 SER 1 PAR 1 GAME (N)

R = REFURBISHED P = PULLS

...... $12  EPROM 2712825005 (P).........................$.

PERSTOR PS180-16FN 16 BIT ARLL FLOPPY/HARD CONTROLLER, INCREASES MPM DR CAPACITY BY 90% (N)

VISA Prepaid RMA#

Radio-Electronics, January 1992

48BZ

286-12MHz SYSTEM, DT or MINI/T, 1MB, 101KB, IDE F/H CTLR, 2 SER, 1 PARA, 1 GAME, 1.2 FLOP.DR, ATB (N)
286-20MHz SYSTEM, DT or MINI/T, 1MB, 101KB, IDE F/H CTLR, 2 SER, 1 PARA, 1 GAME, 1.2 FLOP.DR, ATB (N).
386SX-16MHz SYSTEM, DT or MINI/T, 1MB, 101KB, IDE F/H CTLR, 2 SER, 1 PARA, 1 GAME, 1.2 FLOP.DH, ATB (N) v

386-25 N/CACHE SYS, DT or MINI/T, 1MB, 101KB, IDE F/H CTLR, 2 SER, 1 PARA, 1 GAME, 1.2 FLOP.DR, ATB (N)....
486-25 64KC SYSTEM, DT or MINY/T, 1MB, 101KB, IDE F/H CTLR, 2 SER, 1 PARA, 1 GAME, 1.2 FLOP.DR, ATB (N)

———
+$3 Handling Reg. for N EXSYS -4
@ COD + $7 CertCk \Returns

2115 OLD OAKLAND ROAD, SAN JOSE, CA 95131 FAX: 408-473-0826

CALL NOW

408-944-9318

Prices subject to change without notice.




SAVINGS |

| L (7K N CALL
| VISA | 708-697-2265
__— N\

HOLIDAY SALE

W-VWeN coe 6x N 238 11 N RNWE MW
386-3Y WM coche 6 16, 2xB 1 N N 4%
BH-BOr WM 2rEM I N W RS ]
JBEH-06x M 2xIMN 1 NN @b RE IN
WE-HEa BN 23BN xRNVl NE ¥
Wo-2062 60 2x3bl apo 4B we
-6 6l v Bt o U
W-126v 6t JuBB. wio 4 WB
SHS™ O TR 23S
SN 1 OF NG 1S
L4 or 12 Ny @ives
Tower coue 8 bays 2200
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APRUIED TLECTRONC RESEARCH, INC.

4701 'SW 45 ST
FORT LAUDTRONE AL 333K
{305).987-9785 Fox {X5) 987-599%

VIGA FREE CATAIOC
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Compivte Assemibied System ..
Pans & xn
Piys $2.00 Shipping and Handiing
P.0. Box 50036, Fort Wayme, IN 46898
{219) 4891711

Visa « MastorCarnd » Chack « Morey Order- COD

Baney-Bacy Guerantee

Movthibrook, . GDOS-190S
(708) 5591033 -~ Fax (708) S59-1037
THEE CATALOG WAl Orde:, ISANC 1. Aod Tax.

Tesr chijps for JERROLD. TOOOM ZENITH SA. &
maore. Rally scrivares opits in jost mingres. Easy inst-
\alintion. Zenith only $39.95es. Most athers enly S50

.
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CB RADIO OWNERS!
We specialize in a wade variety of techmcal
information, parts and services for CB
radios. 10-Meter and FM conwversion kits,
repair books, plans, high-performance
accessories. Thousands of satisfied
customers since 1976! Catalog $2.

CBCINTERNATIONAL, INC.

P.O. BOX 21500RS. PHOENIX. AZ 85046

PRINTED CIRCUIT ITS
ER4-XIT jets you copy art rom this magarmne
oMo your oroult board. Comgiete kit mcludes
everything but exposure uld. Shipped UPS ©
your street address (mo PO Boxes) for $39.95.
Full Catatog of ather PC sets and supphes, dry
transter Tities, Patterns. Symbois, Wire-
marers. etc. semt FREE. Just call or write 10:
OATAK, 55 Froepont Bivd., Sparks, NV 89431
702-359-7660.

| Winistere Sorveiliznce s $39. 5
e e e ey o

CULL IGENTIFIER  disp
shone number with B

ays callers phone nutter, st
¢ & time of CaB._ 508 3
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Electronics Workbench'

“BElectronics Workbench is pretty amazing. The
program is really useful. It’s also a lot of fun
to play with....and I'm glad to recommend it
to anyone interested in electronics.”

Jerry Pournelle, Ph.D., InfoWorld

“...a marvelous learning and teaching tool....”
Art Salsberg, Editor-in-Chief, Modern Electronics Magazine

“Building a circuit is simple and intuitive.”
Jeff Holtzman, Computer Editor, Radio-Electronics Magazine

|
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Build and simulate both Analog and Digital circuits.

Complete with simulated instruments.

The Electronics Lab in a Computer!

Feature Summary

digital and analog modules in-
cluded

dual-trace oscilloscope

function generator

muitimeter

spectrum analyzer (Bode plotter)
word generator

logic analyzer

logic conversion—truth table to
Boolean formula to logic gates
complete control over com-
ponent values

Ebers-Moll bijunction transistor
modelling—all parameters
under user control
Quine-McCluskey logic
simplification

print circuit schematic, parts
list, instrument readings, macros
grid snap

optional grid display

optional display of component
labels and values

user-defined models for all com-
ponents

global component models refer-
enced by name

block commands—move, copy,
cut

supports over 150 printers—
user can define new printers
pan the workspace

rotate or mirror parts
rubberbanding orthogonal
autorouting wires

direct manipulation of com-
ponents and instruments (click
and drag)

zoom instruments for adjust-
ment and reading

user defined IC macros for
parts bin

customizable parts bins
customizabie hypertext

help system

Three Versions

- Professional Version: uses color
coding for circuit tracing with an
unlimited* number of components;
EGA/VGA support.

Personal Plus Version: builds
circuits containing an unlimited*
number of components.

Personal Version: builds circuits
contiaining 20 components or less.
*limited only by the amount of
memory available

Requirements

Professional: IBM AT or PS/2 or
true compatible with 640 kB RAM;
Microsoft-compatible mouse;
EGA/VGA graphics; hard disk;
MS-DOS 3.0 or later.
Personal/Personal Plus: IBM
PC/XT/AT or PS/2 or true
compatible with 512 kB RAM;
Microsoft-compatible mouse;
graphics display; two floppy drives
or hard disk; MS-DOS 2.1 or later.
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Yes, I want Electronics Workbench® in my computer!

INTERACTIVE IMAGE TECHNOLOGIES LTD.
Radio-Electronics Offer

Check the version you want:  Name:
Return 1o: [J MS-00S 5.25* [J MS-DOS 35" fere.
Professional $209.00| - City: State: Zip:
Personal Plus $199.00| Tek () Fax: ()
Personal $ 99.00| MC/VISA/AMEX#
Signature: Exp.

ORDER INFORMATION: Canadian residents please add 7% GST (Ontario residents aud 8% PST
plus 7% GST). Al orders please add $15.00 shipping and handling.

908 Niagara Falls Boulevard, North Tonawanda, NY 14120-2060 Tel: (416) 361-0333 Fax: (416) 368-5799 |
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Americansloveradios,

and anyone who's ever owned one will
love this new book. Ittracesradio history
from the 1890s through the golden age
and the transistor revolution, and shows
how it reflects trends in our culture and
industry. More than 450 illustrations
depict all kinds of models, old-time ads
too. This 8% x 11, hardcover volume
makes a great gift, $45.00 (+$3 p&h).

The University of Arizona Press
1230 N. Park Ave., Tucson AZ 85719

Visa/MC, call 1-800-426-3797

Mondo-tronics
2476 Verna Court

ﬁ§l_.

Connedt Musde Wres toa boﬂery or other
power source and waich them contract in
length! Remove power, and they relax and
are ready for millions more cydles.

Musde Wires let you create direct linear
action without heavy gears, coils, or motors.
Use them in robots, models, plunes railroads
- anywhere you need small, strong motion.

Get our new 96 page Book and Muscle Wire
Sample Kit - it has everything you need to
get moving today! Toll free:

800-374-5764

Visa, MC, check, MO

Bool and
ample Kjy

San leandro, CA 94577

Phone: 510-351-5930
Fax: 510-351-6955

Plus 54,00
Pg
€A orde,s add ,:.

CIRCLE 260 ON FREE INFORMATION CARD
CD

Your Name Here

Certified Electronic
Technician

C) +4

You Can
Increase Your
Knowledge
and Income

by becoming an
EKI Certified Electronics
Technician—whether you are
starting or experienced.

If you are looking to:
0 Obtain certification as
an electronics technician
O Enhance your current knowledge
0 Change your career
or advancement
J Have more hands-on training
in conjunction with your
current study

Features:

* Excellent home-study program

o Immediate results

» A great value

e NO CCNTRACT to sign

o Study at a pace that's
right for you

» 2-week trial/evaluation is
available to qualified applicants

FREE

FULL COLOR

CATALOG

CALL TODAY:

1-800-453-1708

EK

16631 NOYES AVE
IRVINE CA 92714

Building a new computer,
or upgrading an old one?

Start with
an AMI motherboard.

AMI, the leading manufacturer of BIOS,
has developed a full line of motherboards.
Since these are built with AMI BIOS, com-
patibility is never a problem. And nei a;J
is performance — AMI motherboards
made with the same quality discipline that
has made AMI a respected industry leader.

So whether you have an old computer that
needs upgrading, or you just like building
computers, the way to begin is with an
AMI motherboard. We stock a variety of
them:

ISA 386SX (AT or XT footprint)
ISA 386/486 (AT or XT footprint)
EISA (AT footprint)

Send for catalog and price list.

Y BCM, Dept 26 .
: 49 Sherwood Termace, Suite R

Lake BIuff, lllinois 60044

FAX: 708-234-2522

TEL: 708-234-5576
CIRCLE 292 ON FREE INFORMATION CARD

CABLE TV ‘“‘BOXES”’

WHOLESALE PRICES!

CONVERTERS « DESCRAMBLERS
REMOTE CONTROLS o ACCESSORIES

FROM §9.95!" CALL NOw!!

—~GUARANTEED BEST PRICES—

-BEST WARRANTIES—COD'S
—IMMEDIATE SHIPPING—

LAKE SYLVAN
SALES, INC.
1-800-800-4582 rrione
1-612-895-9454 ¢ax

Public transportation
is for everyone.

e

Ue

CIRCLE 255 ON FREE INFORMATION CARD




SPECIALS

CABLE CONVERTERS

SIGMA

SIGMA 550—86 CHANNEL $99.95 ¢.cu

TOP CHANNEL ROLLOVER,
LAST CHANNEL MEMORY,
PARENTAL LOCKOUT,
FAVORITE CHANNEL, SURGE
PROTECTION, 4 db AMP,
DECODER COMPATIBLE,

1 YEAR WARRANTY.

$79.95 eacu
$75.00 eacn
$67.50 eacu
$65.00 eacn

VIEWSTAR IS HERE

MXC-2520-525 MHZ remote volume
remote volume control

Audio/video Baseband
Output, decoder loop

$129.95 ea.
$95.00 5 lot
$90.00 10 lot
$80.00 ea. 20 lot

Parental Lockout

Favorite channel
Remote Fine tuning

NEW “North Coast”

‘Excel’ 66 channel remote  $109.95 ea.
Fine tune remote,
60 min. Sleep timer
Display dimmer.
Favorite channel

Parental Lockout,
HRC/STD Remote

$85.00 5 lot
$79.95 10 lot

$75.00 20 lot

1 Selectable Twinline A/B Select Optional

UNITED ELECTRONIC SUPPLY

P.0. BOX 1206, ELGIN, IL 60121
(708) 697-0600

CIRCLE 240 ON FREE INFORMATION CARD
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: —— THE GAME MACHINE®

RANDOM NUMBER GENERATOR
WITH PRINTER!

INTERNAL COMPUTER GENERATES AND DISPLAYS HUN-
DREDS OF FIVE DIGIT NUMBERS EVERY SECOND - STOP
MOMENTARILY WHEN A 2 1/4" PAPER "TICKET" IS IN- |
SERTED IN THE FRONT PANEL AND THE DISPLAYED NUM-
BER IS STAMPED ON THE TICKET.

ONCE THE TICKET IS REMOVED THE MACHINE RESUMES RANDOM SELECTION.
AN EXCITING ADDITION TO YOUR RECREATION ROOM, YOUR CHURCH'S OR CIVIC GROUP'S FUN-D RAISING EVENTS, ETC.

Very crisp, bright numerals from the plasma display make it easy to read from across a well lighted room. Computer, display board, printer and 6-digit counter are all securely
mounted in a sturdy steel box measuring 17*W x 10"H x 11°D and weighing 27 pounds. Access to components via the rear cover with a round key (included).

#157 RANDOM NUMBER GENERATOR $39.95 rLus $10.00 sHipPiNG

AN OPTIONAL SOUND EFFECTS GENERATOR BOARD PLUG INTO 120VAC AND THE BACK OF
THE SYSTEM MAKES VERY UNIQUE NOISES THAT CHANGE WHEN A TICKET IS PUNCHED.

SOUND EFFECTS BOARD $10.00 pLus $4.50 sHippinG
52 PAGE AUTUMN ’91 CATALOG #18 NOW AVAILABLE
' CREDIT CARD ORDER LINE: 800-642-1123

INFORMATION PHONE: 216-621-1121

R & D ELECTRONICS 1224 PROSPECT AVENUE, CLEVELAND, OHIO 44115
CIRCLE 237 ON FREE INFORMATION CARD

Strong yet sensitive, teddy bear type.
Brown hair, big brown eyes. Prefers blue
jeans and plaid shirts. Seeking careful,
responsible, nature lover who enjoys the
forest. All others need not respond. Send
replies to Smokey Bear Head- g
quarters, Washington, D.C. 20252.

. Only you can prevent forest fires.

Ad A PUBLIC SERVICE MESSAGE OF THE USDA
U] FOREST SERVICE AND YOUR STATE FORESTER

CF




1 -800-344-4465 "THE NUMBER THAT SAVES YOU MONEY!"

FIELD SERVICE KIT

The Legge Field Service

Kit permits repair tecnicians
to perform field repair on a \
staticfree surface. Complete *§
with 2' x 2' work surface, fl
wrist-band, 15' groundwith
1-meg ohm resistor and clip.

$29.%,
9600 BAUD FAX CARD _

Part No. 570-0001F

Microtek MFAX96P
Auto dial & receive 1
Background Operatiors#
Multi-page/Destination

Polling. Operates any Microtek 300 dpi .
Scanner. Includes Fax Software. IBM PC XT,AT

Compatible $9 9 "

Part No. 220-3109

TEMPEST LETTER
QUALITY PRINTER

120/240VAC 49/63HZ

RS 232C/MIL-STD-18

Serial Interface.Letter -
Quality Daisy :

Printwheel. Mig. for inteq by Qume
FACTORY REFURBISHED -Modet LQP-5100B
(AFP-7-T). 55 CPS Print Speed ‘Wide Carriage

Part No. 220-3702 $149...
45MB SCSI HARD DRIVE

RODIME RO3057S y i
3 1/2" DRIVE e 4

SCSi Interface,28ms
APPLE & IBM compatible

Part No. 220-3412 $1 2968.

.Great for the travelers,

ESCORT RADAR
DETECTOR

The poplar Escort radar
detector. XK Band.

Signal strength meter.
Highway/City switch and
alert lamp.(Factory Demo's)

$49.%,
REGENCY TRAVEL

Part No. 660-0020F

SCANNER

The INFORMANT.

programed with frequencies for each state.
Inciudes DC power cord and AC adapter included.

Part No. 660-0018F $79 -9568

PUSH ON F ADAPTOR

55¢ 35¢

Part No. 240-1230F (ea) (25+)
BNC FEMALETO F
MALE ’

Wy $1.35%1.15
Part No. 240-1082F © (ea) (25+)

BNC FEMALE TO TNC

FEMALE _+&
5751 559125

Part No. 240-1015F (ea) (25+)

ROBOTIC EDUCATIONAL
KIT

A comprehensive introductory
course on intelligent
machines which encom-
passes robotics,Al,computers
and sensor systems.The
course has five units of text, &
sixth with experiments and,a
final exam kit.

Part No. 370-000€

3 1/2" DISK DRIVE

360K Disk Drive

MFG. By:Mitsumi

Model No. M57BCL-1
Complete with mounting :
bracket and two SBK swnches N
Great for hobbyist and computer
buffs. 34 pin data connection and
4 pin power connection.

Part No. 220-3415F $9 -9568

IBM PC/AT CASE
Genuine IBM Case
Full Size AT Case
Accepts Mini or
Fult Size Motherboards | Sl

Slide-off Top. 8 Slot Frame "

Made in U.S.A.
Part No. 220-2759

3" MINI FAN

115V, .11A mini fan
with 12" wire leads. i
Demensions: 3-1/8" x =
3-1/8 x 1-1/2". Ball bearing motor.
Part No. 290-0070F

ALARM BOARD

Great experimenting board.
24 lug and 6 lug terminal
strips, 8 relays, 8 slide
switches, over 30 ICs, 4
heatsinks, 2ft. four conductor telephone

line cord and many other parts.
Part No.100-0657F $5 -95ea

MECI

$5 -9593

800/422-

= — "= 1-800-344-4465

CIRCLE 239 ON FREE INFORMATIOM CARD

YAMAHA CARRYING CASE

Universal carrying case
for long fiat obejects

like tennis rackets or
musical instruments.
Fits objects up to

3 5/8'(H)x11"(W)x26"(L)
in size.

$g 95
Part No. 650-0098F « ea
NYLON CD CARRYING
CASE

Padded nylon CD
carrying case.
Includes hand and
shoulder straps. $5 95
Part No. 650-6401F « €a

BNC FEMALE TO TNC
MALE

Part No. 240-1258@

UHF FEMALE TO RCA

MALE ;,?'ﬁé -

(25+)

Part No. 240-1104; (ea) (25+)
DOUBLE MALE F

75¢ 45°¢
Part No. 240-1229 (ea) (25+)

PL-259

Part No. 240-1253F

S0-239

85°¢

Part No. 240-1301 (ea) (25+)

UHF T ADAPTOR
o=

Part No. 240-1076F (ea) (25+)

PLASTIC PARTS BOX

15"x14"x5" g
Great for under /5§
counter storage.

35.90,,

Part No. 580-9998F

Mendelson Electronics Co., Inc.
340 East First Street » Dayton. Ohio 45402
3525+ 513/461-3525 « Fax 513/461-3391

UG-175U
RG-58U

Y

Part No. 240-1220F

45¢ 25
(ea) (25+)

STORE HOURS: 8:30-5 0{E astern Time} Monday thru Saturday

1BM PC/XT s & ragistarad trademark of IBM Corp

TERMS: MASTERCARDVISA/DISCOVER, CHECK, or MONEY ORDER

(Checks allow W0 waeks for Claarance

Ohio ressdents add 6.5% State tax

Shipping/handlng=UPS Chart Rate + $2.00(Min.$3.90)(add $3.75 if ordaring COD}
Prices subject 10 change without nofice

$20.00 Minimum Order
Returns after 1D days subject to a 20% restocking fee (All returns must have RA#)
All sales subje=t 1o prior sale

Call or write for a free catalog.

48C
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USE R-E SHOPPER CLASSIFIEDS

READ BY MORE THAN 100,000 ELECTRONICS BUYERS AND
‘SELLERS AND TRADERS

~ INSTRUCTION FOR PLACING YOUR AD!

HOW TO WRITE YOUR AD

. TYPE or PRINT your classified ad copy CLEARLY (not in all
capitals) using the form below. if you wish to place more than one
ad, use a separate sheet for the additional ads (a photocopy of
this form works well). Choose a category from the list below and
write that category number into the space at the top of the order
form. If you do not specify a category, we will place your ad under
Miscellaneous or whatever section we deem most appropriate.

We cannot bill for classified ads. Payment in full must accompany
your order. We do permit repeat ad or multiple ads in the same
issue, but in all cases, full payment must accompany your order.

WHAT WE DO

The first two words of each ad are set in bold caps at no extra
charge. No special positioning, centering, dots, exira space, etc.
can be accommodated.

RATES
Our classified ad rate is 40¢ per word. Minimum charge is $6.00

per ad per insertion (15 words). Any words that you want set in

‘bold or caps are 10¢ each extra. Bold caps are 20¢ each extra.-

Indicate bold words by underlining. Words normally written in all
caps and accepted abbreviations are not charged as all-caps
words. State abbreviations must be Post Office 2-letter abbrevia-
tions. A phone number is one word.

CONTENT

All classified advertising in the R-E Shopper is limited to elec-
tronics items only. All ads are subject to the publisher’s approval.
We reserve the right to reject or edit all ads.

DEADLINES

Ads received by our closing date will run in the next issue. For
example, ads received by April 5 will appear in the July, 1991
issue that is on sale June 4. Shopper ads will appear Jan., Mar.,
May etc. No cancellations permitted after the closing date. No
copy changes can be made after we have typeset your ad. NO
REFUNDS, advertising credit only. No phone orders.

AD RATES: 40¢ per word, Minimum $6.00.

Send your ads with payment to:

Radio-Electronics SHOPPER, 500-B Bi-County Blvd. Farmingdale, NY 11735

' CATEGORIES

100 — Antique Electronics
130 — Audio-Video-Lasers
160 — Business Opportunities
190 — Cable TV

210 — CB-Scanners

240 — Components

300 — Computer Hardware
330 — Computer Software
360 — Education

390 — FAX

420 — Ham Gear For Sale

270 — Computer Equipment Wanted 450 — Ham Gear Wanted

630 — Repairs-Services
480 — Miscellaneous Electronics For Sale 660 — Satellite Equlpment
510 —. Miscellaneous Electronics Wanted 690 — Security

540 — Music & Accessories 710 — Telephone

570 — Plans-Kits-Schematics 720 — Test Equipment
600 — Publications

: CLASSIFIED AD COPY ORDER FORM

Ad No. 1—Place this ad in Category #

2-$6.00

32-$12.80

1-$6.00 3-$6.00 4 - $6.00 29 - $11.60 30 - $12.00 31-$12.40
5 - $6.00 6 - $6.00 7 - $6.00 8 - $6.00 33- $13.20 34 - $13.60 35 - $14.00 36 - $14.40
9 - $6.00 10 - $6.00 11 - $6.00 12 - $6.00 37 - $14.80 38 - $15.20 39 - $15.60 40 - $16.00
13 - $6.00 14 - $6.00 15 - $6.00 16 - $6.40 Ad No 1—Total words x .40 per word=$
: All Caps words x .10 per word=$
17 - $6.80 18 - $7.20 19 - $7.60 20 - $8.00
Bold words x .10 per word = $
§ 21-$8.40 22 - $8.80 23-$9.20 24 - $9.60 Bold Cap words x .20 per word=$
Y~
s TOTAL COST OF ADNo.1$
25 - $10.00 26 - $10.40 27 - $10.80 28 - $11.20
g Card # — = L " pbe = - 0 - o
=3 i .
g Total classified ad Payment$ _______ enclosed. Expiration Date __ __/ __ __
€
g [ 1Check [ ] MasterCharge [ ] Visa ($15.00 minimum credit Signature
K- card order)
P
;g Name Phone = D
@ Address City State Zip
48
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FAX/PHONE
SWITCH ™

Unbelievable! Fully Automatic! Easy Instaliation! No switches

or buttons to push!

« Connects a phone and FAX or modem to a single phone
line.

« Eliminates the need for an expensive dedicated phone
line.

* Works with an answering machine.

* Electronically senses if the outgoing phone call is
being made from Fax/Modem/Phone.

 On incoming calls, tells the caller to remain sitent if
they want to Fax.

* To reach the phone, it tells the caller to say
""Telephone” at a tone.

» New in sealed factory carton. Warrarteed.

Closeout Price $79.95

*

MAN3840
7 segment LED display. This hard to find device is available
in quantity. $1.79 each

100 for $150.00

PHOTORESISTOR
Great for security system projects, robotic applications,
model railroads, etc. Metal TO-18 package, ciear lens,
>90KQdark, <5002 under room light.

Special Deal ! 12 for $9.95

ULTRALINEAR

10.7MHz BAND PASS FILTER

Very high quality compiex L-C filter. List price over $45.00.
Limited Quantities Now only $11.95 each

PIEZO FAN
A very unique ftem. Made up of two piezo electric strips
mounted in a plastic case. When AC voltage is applied the
strips vibrate causing a fanning action. Optimum output at
110 VAC. Will work down to 20 VAC at decreasing output.
3%" x 2" x 14" with 8" leads. With specs.

2 for $9.95

80386 MOTHERBOARD
Grab bag. BRAND NEW 20MHz 386 motherboards. (No
CPU, RAM, or ROMS) 2 for $100.00

2 MEGABYTE RAM CARD
{1 MEG on card) For motherboard listed above.
$67.50 each or 2 for $100.00

TELEVIDEO COMPUTER CABINET ('3867?)
Includes power supply, dual half high disk drive bays,
internal speaker, much more. Not a cheap "tin”' clone box.
Remove two screws and spacers and the ‘386 motherboard
drops right in!

Were over $190.00 NOW ONLY $49.95

|

BOOM MIKE

Electret condenser type. This versatile microphone may be
wired for Handy Talkie, telephone, base station, aircraft iadio,
CB radio, motorcycle iniercom, etc. A transistor radio type
earphone may be installed in either or both mufts. The
microphone unit can be easily removed and installed on
another headset or helmet. $4.95

MINIATURE SPEAKER
This 1" diameter speaker is an ideal companion for
installation in our boom mike featured above,  $1.49

POWER
PINCHER [

Now there's an easy, inaxpensive way 1o save $5, $10
$20 a month or even more on your home energy bills. Fower
Pincher reduces the eneigy used by your refrigerator, freezer,
washer, or any other major AC electric motor-driven
appliance in your home by as much as 60%. (Licensed from
NASA under US Patent No. 4,052,648.)

$19.95 ea. or 4 for $76.00

PLUG PARADISE

Molex, Amp, Cannon, Viking, etc. 5 Lb. for $5.00

‘MAC’ TORX DRIVER
This 13-inch long torx driver is the only tool which will apen
up an Apple Macintosh. $4.95

»

HP 5082-2830

QUAD HOT CARRIER DIODE RING

Use as image reject mixer in microwave downconverter.
Applications. 5 for $4.95

SILICON VALLEY 'GOLD”’
Over 50 pounds of prirted circuit boards from computers,
monitors, modems, test, RF and microwave equipment, all
stuffed with goodies such as toroids, IC’s, switches, sockets,
connectors, oscillators, crystals, transistors, diades,
varactors, varistors, etc. A gold mine of ‘usable parts.

50 Lbs. for $49.95

ALLTRONICS

6 POLE CRYSTAL FILTER MODULE

(Granger PIN 259-0031-00) Set for about 4 MHz easily

modified for othar frequencies. 2 for $12.95
HC1& 6MHz XTAL for above, $1.00

CIRCULAR POLARIZER

Summalech 58mm circular polarizer, excellent for Leica,

Pentax, Canon, stc. Our Price
COMPARE AT $75 $9.95

12 VDC, 1W SOLAR PANEL
With cord and plug measures 7” x 13”. New — factory
sealed package. $27.49 each

VARO H407 HV DIODE
750 mA 6KV dicde. Great for laser supply.
$1.99 or 10 for $15.00

MATCHED N CHANNEL JFETs

2N3958 — A pair of matched N channel JFET's in one
package for low noise. Very stable. Differential amplifier
applications. $1.99 ea. or 10 for $17.95

FENWAL ELECTRONICS GD13J1
Ultra-fast “'mustard seed’" thermistor.
$3.95 ea. or 10 for $25.00

SCANNER RF AMPLIFIER

5 MHz to 900 MHz installs at antenna and serves as a
preamplifier to increase signal to noise ratio. Increase the
sensitivity of your scanner or shortwave receiver over 6 times
(10 db gain). Easy hookup, power supply and coupler
included. Special NOW $19.95

SWITCH BONANZA
Assorted switches, may include rotary, toggle, slide, *‘micro”,
breaker and weird. 50 pcs. for $5.95

A74 NNV

2300 ZANKER ROAD » SAN JOSE, CA 95131

VISA — MC — AM EX cards accepted. Minimum order $12%. California residents add 8% % sales tax.

Phone (408) 943-9773

CIRCLE 225 ON FREE INFORMATION CARD

FAX (408) 943-9776
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IC TESTER /IDENTIFIER

ELECTRONICS
1 2 3

A DIVISION OF MING E&P, INC.

ORDER TOLL FREE

L -800-669-4406

s MK LOPYRIAMT B9 .
e RE-99 AE /.2

Small PCB level receiver
powered by 12VDC with
IC'sincludedfor both single
ormulti-channel decoding.
8 bit address codes and 4
bit data codes.

SIZE: 2.25° x 3.75" x 0.5°

#RC-QQ Combmat/on of TX-88 & RE-99 $29.95

Tiny PCB level transmitter
powered by 12VDC with a
range of 100'-200' within
line-of-sight. Capable of
multi-channel signals and
4096 possible code combi-
nations. SIZE:1.5°x2.38"x 0.38"

f ~\
DIGITAL VOICE MODULE

#DVM-58C $89.95

® Record and playback up to 2 minutes of your message on
optional 4Mb of DRAM (32K bps). 1 Meg DRAM included.

® Up to 16 variable-length messages -each w/direct trigger.

® Very low standby current, only 8 mA w/4 Mega DRAM.

® "ENDLESS RECORDING MODE" for continuous recording.

@ "REPEAT MODE" and “VOX"' can be enabled.

® Selectable bit sampling rates of 16K or 32K bps

® "EOS" (end of sentence) output lets you control other devices

k. PCB dlmenSIons‘ 5.75"x2.75"x 0.5".

HT-21 HANDY TESTER $195.00

® Tasis TTL 74, CMOS 40/45 and
DRAM 4164-411000,4416-4425
series IC's.

@ {dentifies any unknown IC num-
ber on TTL 74 and CMOS 40/45
sefies.

® 1 x 16 LCD dot matrix display.

® Automatic power shut-offto con-
serve battery life.

® Up to 500 hours of operation on
a single 9V alkaline battery.

® 9v AC adapter included.

® ightweight at only 9 oz.
® Dimensions 3.5" x 7° x 2"

Stop guessing with your IC's, the HT-21 Handy Tester is a
compiete stand alone system which is portable, powerful anda
very affordable device for IC testing and identifing either in-
house or in the field.

A

DIGITAL VOICE MODULE

at the end of a message in the playback mode. ;
—

[ RTINS #DVR-120M $149.95
Incorporating the #DVM-58C Digital Voice Module within an ABS
enclosure and including the following:

©® 4 Mega DRAM

@ Intemnal playback speaket

® Recordplayback pushbutions

@ Reset pushbutton

® MIC and LINE OUT jacks
® 12V AC adapter

® Microphone

@ Terminal strip connector

=6
#DVM-2804 $49.95 |
(EPROM not included)

A compact digital voice module designed for playback of pre-
recorded message(s) from an EPROM IC:

® Up to 5 seperate messages from direct trigger inputs

® Dual socket design accepts a 256K EPROM for a total of 8 seconds
or a 1 Meg EPROM for a total of 32 seconds of message(s) playback.

® Buik-in 0.5W amplifler.

® SMT design, SIZE: 2.75" x 1.75" x 0.875"

DIGITAL VOICE

#DVMP $495.00
PROGRAMMING TOOL

This programming tool is designed to be used with your existing

EPROM programmer for the purpose of programming voice data

onto EPROM IC's for digital voice modules such as the #DVM-

2804. y.

e

MAIL ORDERS:

17921 Rowland St. [TECHNICAL SUPPORT

(818) 912-9469

]

City of Industry, CA 91748

FAX ORDERS:
(818) 912-9598.

ALL PRICES SUBJECT TO
CHANGE WITHOUT NOTICE

VISA, M/C & DISCOVER CREDIT CARDS ACCEPTED
FREIGHT CHARGES ADD:

UPS - Ground $ 5.00
Second day (blus) $ 8.00
Neaxt Day (red) $15.00
C.0.D. ADD: $ 4.00

CALIF. RESIDENTS ADD: 8.25% Sales

Tax

CANADIAN ORDERS:
All orders must be PREPAID by
check or credit card (VISA, MC).
Add a flat rate of US$15.00 for

shipping and handling by U.S.
POST OFFICE (air).

CIRCLE 212 ON FREE INFORMATION CARD
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FIG. 2—POWER SUPPLY. If you don't have a suitable 5-volt DC power supply available,

you can build this one.

color sequence is the reverse of
VGA.)

Vertical sync is generated by
sending horizontal sync to pin 1
of IC8-a, a 74L.S393 binary coun-

PARTS LIST

All resistors are Vs-watt, 5%.

R1—24,000 ohms

R2, R3—5100 ohms

R4, R10, R13—10,000 ohms

R5, R11—100 ohms

R6, R12—1000 ohms

R7-R9—620 ohms

R14—56 ohms

Capacitors

C1—1000 pF, 50 volts, electrolytic

C2—10 1K, 10 volits, electrolytic

C3-C13, C16, C17—0.01 uF, 50
volts, ceramic

C14—0.022 uF, 50 volts, ceramic

C15—100 pF, 50 voits, ceramic

Semiconductors

IC1—74HCO04 hex inverter

1C2—74HC14 hex Schmitt trigger

inverter

IC3, IC9—74L.5164 shift register

IC4—74LS74 D flip-fiop

IC5—74LS163 4-bit binary counter

IC6, IC7—74HC158 2-line to 1-line
selector

iC8—74LS393 dual 4-bit binary
counter

IC10—LMB340T-5.0 5-volt regulator

0OSC1—5.0688-MHz TTL clock

oscillator

0SC2—4.9152-MHz TTL clock

oscillator

D1—1N4001 diode

D2, D3—1N5711 Schottky diode

Q1, Q2—MPS6515 NPN transistor

Other components

F1—0.25-amp AGC fast-blow fuse

J1—DE9S 9-pin female connector

J2—HD DB15S 15-pin high-density
female connector

S1, S2—SPST switch

S3—DPDT switch

T1—120/6.3VAC transformer

Miscellaneous: AC linecord, wire-
wrap IC sockets, metal enclosure,
wire, solder, etc.

ter. where it ends up divided by
64 at pin 10 of IC8-b and fed into
the cLk input (pin 8) of IC9, an-
other 74LS164 shift register. The
cLr input to IC9 (pin 9) ultimate-
ly comes from its own gG output
via IC6's Az input (pin 5), its v2
output (pin 7), Schmitt inverter
IC2-f, and transistor Q2. Using
IC9’s gu output to reset itself
causes a division of its clock in-
put by 7. Therefore, the horizon-
tal sync is first divided by 64 by
IC8, then divided by seven by
IC9, making a total division of
448. Therefore, a 70.71-Hz signal
(31.68 kHz divided by 448) with a
60-pus pulse width is sent from
IC9 pin 3 to pin 14 of J2, a 15-pin
high-density VGA connector, via
C13, R13, and Schmitt inverter
IC2-e.

CGA/EGAL operation

When switch S2 is set to
"EGA.” it places a logic “1" (a
high) on pin 1 of IC6, which then
connects its “B” inputs to the “Y”
outputs. When S3 is set to "Mode
1,” it places a logic “0” (a low) on
pin 1 of IC7, another 74HCI158
selector, which connects its "A”
inputs to the “Y" outputs. Now

FIG. 3—THE AUTHOR’'S PROTOTYPE.
Perforated construction board and wire-
wrap technigues were used to assemble
the project.

IC7 uses CSC1 as its timing
source which is input at pin 2
and output at pin 4. That, in
turn, is input to pin 13 of [C6 and
output at pin 12. From pin 12 of
IC6, OSC1 is to IC3s cLk input
(pin 8] Because IC3s ge output
(pin 10) is tied back to its cLR
input (pin 9)vialC7 pins 5and 7,
IC6 pins 10 and 9, Rl1, and Q1,
IC3 divides OSC1 by five.

Output gc of IC3, which is also
OSC1/5 because QE is used as the
clear signal, routes 1.014 MHz
(5.0688/5) to pin 3 of [C4-a, caus-
ing further division by four at pin
9 of IC4-b for a total division of 20
(253.44 kHz). The 253.44-kHz
output from IC4 pin 9 is con-
nected to pin 3 of IC6 via IC7 pins
11and 9. The input to pin 3 of IC6
is output at pin 4, and from there
it goes to S3 and the cLk input of
IC5 (pin 2). After IC5 divides the
253.44 kHz by sixteen, the hori-
zontal sync measures 15.84 kHz.

Vertical sync is generated by di-
viding horizontal sync (15.84
kHz) by 256 at pin 8 of IC8. That
output connects to C12, R1, IC2-
b,andpin 14 of IC7. The 61.88 Hz
vertical sync signal with a 190 ps
positive pulse width is then sent
to pin 9 of output jack J1 via IC7
pin 12.

EGAZ2 operation

When S2 is set to "EGA,” it
places a high on pin 1 of IC6,
which then selects its "B inputs.
With S3 set to “Mode 2, it places
a high on pin 1 of IC7 so it also
selects “B” inputs. With the “B”
inputs selected, IC7 uses OSC2
as its timing source and 4.9152
MHz passes from pin 4 of IC7 to
pin 13 of IC6. The signal then
connects to IC3s cLk input (pin
8) from pin 12 of IC6. The gcG
output from IC3 is connected to
IC6 pin 10 via IC7 pins 6 and 7.
The signal is then output at pin 9
of IC6, and connects back to the
cLr input (pin 8) of IC3. The
OSC2 signal is divided by seven
by IC3 producing 702.17 kHz at
IC3%s gc output. The gc output
from IC3 ties to IC4-a, which
causes an additional division by
2. for a net of 14. The 351.08 kHz
from IC4-a pin 5 is connected to
IC5's cLk input (pin 2) via IC7
pins 10 and 9, and IC6 pins 3 and
4. The signalis further divided by

$OIUONO8|J-0IpRY ‘Z661 Alenuep
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We begm our m-deptg survey gf opto-
electmmc systems by taking a close
look at a wide vanety of LED c:rcults.
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OPTICAL ELECTRONIC DEVICES ARE
sowidely used in today’s consum?
er-electronics that it's hard to
come across a product that
doesn't use light-emitting diodes
(LED’} in one way or another. If
you've ever had a need to use
LED's or specialized flashing de-
vices in your circuit,design, we
might be of some help to you.
We'll start by presenting some
basic information on LED’s, then
we'll take a look at some multi-
LED packages. Finally, we'll
round-off with a discussion of
different types of flasher circuits
used for controlling LED’s.

LED basics

LED's are commonly used as vi-
sual indicators because of their
fast response time and high effi-
ciency. When compared to tung-
sten-filament lamps, their typical
energy conversion efficiency is
ten to fifty times greater and their
response time is one hundred to
one thousand times faster. LED’s
are widely available in red, or-
ange, yellow and green colors.

Figure 1 shows the standard
LED symbol and typical forward
voltages of different colored
LED's. The device is a genuine
diode, and a voltage of approxi-
mately 2 volts is produced across
it when it is passing a forward
current of 20 milliamps. If an
LED is reverse biased, it will ava-
lanche or "Zener” at a fairly low
voltage value, as shown in Fig. 2.
Most LED’s have maximum re-
verse voltage ratings in the range
of 3 to 5 volts.

%

RAYMARSTON. ~ « ; - o

3 R AR o
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CATHODE (K)
X
LED? =
ANODE (A)

COLORJL RED |ORANGE|YELLOW| GREEN

H 1.8V ‘ 2.0V ‘ 2.1V ‘ 2oy L

FIG. 1—LED SYMBOL AND TYPICAL for-

ward voltages of standard LED s atk:=20"

milliamps. g B
e
Ve
AVALANCHE KNEE VOLTAGE
REGION
v

FIG. 2—GRAPH SHOWING REVERSE bi-
ased LED responding as a Zenc¢r diode.

——— +Vg

>
E: R=Vg— V¢

_____ |

Ve=2.0V GD LED1

F

_____ - X

FIG. 3—METHOD OF FINDING the current-
limiting resistance value for a given Vg
and |g.

When an LED is used, a re-
sistor or other suitable current-

limiting device must be wired in
series with it. The current-limit-
ing resistor value can be calcu-
lated for a specific forward cur-
rent, I, and supply voltage, Vg,
as shown in Fig. 3, being,

R= (VS - VF)/lf:

In practical applications, the
series resistor can be connected
to either the anode or the cathode
of the LED. The LED brightness
is proportional to the LED cur-
rent; most LED’s will operate
safely up to absolute maximum
currents of 30 to 40 milliamps.
With a DC supply voltage and a
“suitable line dropping resistor,
.the current through the LED
should be maintained at a con-
stant value of approximately 20
milliamps

An LED 'can be used as an in-
dicator in an AC circuit by wiring
a diode in inverse parallel with it,
as shown in Fig. 4. The diode pre-

- *vents the LED from becoming re-

versed biased on the negative
half of the sine wave cycle. For a
given brightness, the line drop-
ping resistance value in an AC
circuit should be one half that
used in a DC circuit. When an
LED is used in an AC circuit, the
forward current conducts
through the LED only during the -
positive half of the sine wave cy-
cle/after the LED has reached its+
threshold voltage of about,1.5
volts. Therefore, the LED con- ¢

duéts current less than one half

the time ift an AC circuit as it *
does in a DC circuit. In order to
achieve the same gverage current
through thlie LED with an AC sup-
ply. approximately twice as much
current must flow so the ‘resis-
tance value must be’? reduced by
one half.

One of the first prob]ems you
will encounter when using a

"LED is identifying its polarity. .-
The cathode on most LED’ is .

identified by a notch or flat sur-
face on the component, or by a
short lead. That practice is not
universal, however, so the only
accurate way to identify the po-
larity ofan LED is to test it in the
basic circuit of Fig 3; try the LED
in both positions, when it glows,
the cathode is the most negative
of the two terminals. [tis always a
good practice to test an LED be-
fore soldering it onto the PC
board.
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FIG.4—ANLED USED IN AN AC circuit; D1
is wired in inverse parallel to prevent the
LED from being reverse biased.

T LED1

Special mounting kits are
available for securing LED's onto
PC boards and front panels.
Those kits consist of a special
mounting grommet and grooved
ring shown in Fig.5-a. If mount-
ing hardware is not available,
you can drill panel holes and ei-
ther epoxy the LED into place or
solder its leads into a PC board,
which can support the LED. That
method is shown in Fig. 5-b.

LED packages

LED's can be purchased as sin-
gle components, as shown in Fig.
1, or in a multi-LED package. The
most common type of multi-LED
package is the 7-segment display,
comprising seven or eight LEDs
packaged for displaying alpha-
numeric characters. Another

MOUNTING

GROMMET geTa|NING RING
(INSTALLED)

GROOVED
RETAINING
RING

EPOXY
LED /‘@-‘
{ N
o N
PANEL LEADWIRES P.C. BOARD
EPOXIED BACKED BY P.C. BOARD

b

FIG. 5—LED MOUNTING METHODS; (a)
shows an LED mounting kit consisting of
a grommet and retaining ring, and (b)
shows an LED mounted in a drilled hole
with epoxy or soldered leads.

well-known type of multi-LED
package is the bar-graph display,
which is made up of ten to thirty
linearly-mounted LED’s. An ex-
ample of a ten-element LED pack-
age is shown in Fig. 6-a.

Most LED's provide only a sin-
gle output color. There are, how-
ever, a few specialized LED
packages that provide multi-
color outputs. Those devices ac-
tually consist of two LED's con-
tained in one package. Figure 6-b
shows a bi-color LED which is
comprised of a pair of LED’s con-
nected in inverse parallel. The
color green is emitted when the
device is biased in one direction,

FIG. 6—MULTI-LED PACKAGES; (a) is a
10-element LED, and (b) is a 2-color LED
which contains two LED's connected in
inverse parallel.

and red or yellow is emitted when
it is biased in the reverse direc-
tion. The bi-color LED is useful
for giving polarity indication and
null detection.

Another type of multi-color
LED is shown in Fig. 7. This four
color LED is made by mounting a
green and red LED in a 3-pin
common-cathode package. That
device can generate green or red
colors by turning on only one
LED at a time, or it can generate
orange and yellow by turning on
the two LED’s in the current
ratios shown in the table.

A very important practical
point concerns the use.of “sec-
ond-grade” or “out-of-spec” de-
vices advertised as bargain
packages. Those devices often
have forward voltage drops in the
range of three to ten volts. Al-

- A
LEDT s
GREEN
KO— o
ﬁ@—oA
LED2
<~ R0
COLOR
JUTPUT RED |ORANGE|YELLOW) GREEN
T
LED1 l
CURRENT! 0 5mA | 10mA | 15mA
LED2
CURRENTE SmA 3mA 2mA 0

FIG. 7—MULTI-COLOR LED; this LED
gives four colors from two junctions as
shown in the current ratios given in the
table.

though “second grade” LED's
may be suitable for many applica-
tions, its always a good idea to
test those devices before using
them in your circuit, as we said
earlier

Multi-LED circuits

A number of LED’s can be driv-
en from a single source by wiring
all LED's in series as shown in
Fig. 8. The supply voltage used in
that circuit is equal to the sum of
the individual LED forward volt-
ages and the voltage drop across
the line-dropping resistor. The
line-dropping resistance value
can be calculated by using the
equation

R=(Vs—VEr)/lE.

The total forward voltage, Vi, is
the sum of the forward voltage
drop of each LED.

The circuit shown in Fig. 8
draws minimal total current, but
is limited in the number of LED's
that it can drive. A number of
those series LED circuits can,

g

/@! LEDZ Ver Vet Vegt Vi
*

@! LED3 |
5 N

FIG. 8—LED’s WIRED IN SERIES and driv-
en by a single current-limiting resistor.
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FIG. 9—A NUMBER OF SERIES LED cir-
cuits can be wired in parallel, to drive mul-
tiple LED’s.

+Vg

N
3R % R3

LED1 ¥ )LED2 LED3

D= ®

b

A

R1

<

FIG.10—THIS CIRCUIT CAN DRIVE alarge
number of LED’s, but at the expense of
high current.

+
<<
o

AAA,— >
vy

R1

{/@ LED;//@D LEDE{/GD LED3

FIG. 11—NEVER USE THIS LED driving cir-
cuit. One LED will draw all of the current.

however, be wired in parallel, so
that almost any number of LED's
can be driven from a single
source, as shown in the 6-LED
circuit of Fig. 9.

An alternate but less efficient
method of driving multiple LED's
is to simply wire a number of
dropping resistors and LED' in
parallel, as shown in Fig. 10.
That type of circuit will work, but
it draws a significant total cur-
rent, which is equal to the sum of
the individual LED currents.

Since we're on the subject of
how to connect multiple LEDS,
lets discuss what not to do. Never
hook-up multiple LED's as
shown in Fig. 11. That circuit will
not work properly because of in-
evitable differences in the for-
ward-voltage characteristics of
the LED’, one LED will usually
draw most of the available cur-

rent, leaving little or none left for
the remaining LED’.

Three widely used types of visi-
ble-output LED-control circuits
are those used for LED flashing,
LED sequencing, and LED dot or
bar analog-value indication. LED
flasher circuits are designed to
turn an LED alternately on and
off, to give an eye-catching dis-
play action. Those circuits may
control a single LED, or they may
be designed to control two LED’s
in such a way that one turns on
as the other turns off.

A special LED-flasher IC is
available, the LM3909, which
can be used to flash an LED from
alow voltage DC supply. and does
so at a very low average current
level. Some practical LED flasher
circuits using the LM3909 IC are
shown later in this article.

LED sequencer circuits are de-
signed to drive a chain of LED'’s
so that each LED in the chain is
switched on and off in a time-
controlled sequence, so that a
ripple of light seems to run along
the chain.

LED analog-value indicator cir-
cuits are designed to visually ap-
pear and respond as an analog
meter. An analog-value LED cir-
cuit drives a chain of linearly-
spaced LED’ in such a way that
the length of the chain that is
illuminated is proportional to the
analog value of a voltage applied
to the input of the driver circuit.

LED-flasher circuits

One of the simplest types of
LED display circuits is the LED
flasher, in which a single LED re-
peatedly switches alternately on
and off, usually at a rate of one or
two flashes per second. A 2-LED
flasher is a simple modification
of this circuit, but is arranged sc
that one LED switches on when
the other switches off. A 2-LED
transistor flashing circuit is
shown in Fig. 12.

In the flashing circuit shown
inFig. 12, Q1 and Q2 are wired as
astable multivibrators, with
their switching speeds deter-
mined by time constants R3 X C1
and R4 X C2. The circuit operates
at about 1 flash per second using
the component values shown.
The 2-LED flashing circuit can
be converted to single-LED oper-
ation by replacing the unwanted

LED with a short circuit.

An IC version of the 2-LED
flasher is shown in Fig. 13. That
design is based on the depend-
able 555 timer chip, or its more
modern CMOS counterpart, the
7555. The IC is wired in the asta-
ble mode, with its time constant
determined by R4 and Cl. The
output at pin 3 of the IC alter-
nately switches between the
ground and the positive supply
voltage, alternately shorting out

+6TO 9V

@ 5ous =@

S R1 R2
470Q 470Q

104F 10uF

a1 Q2
2N3704 2N3704

AAA
hA AL

<
<
<
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FIG. 12—TWO-LED FLASHER circuit oper-
ates at 1 Hz; Q1 and Q2respond as astable
multivibrators while LED1 and LED2 alter-
nately flash on and off.

+970 12V
LED1
D < R3
> 4] 8 $4.7K
:: R1 H
$a00 5053 6 3 gé}(
$ R2 7555 ﬂ )
< 470Q2
V) LED2 Voot o2 a2
Sa 10pF 100pF
N
=

FIG. 13—TWO-LED FLASHER circuit oper-
ates at 1 Hz using a 555 or 7555 timer IC.

+970 12V C2
LED1 100¢
- > R3 165
r// R & 4J’H3 315k
4700$ r 31"
LED3 1 5
c < R4
5| 995 15K
\ —= OR
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LED2 |\ 47003 3
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FIG. 14—FOUR-LED DOUBLE-BAR flash-
er in a “cross” configuration; the flashing
rate is variable from 15 to 2000 flashes per
minute.



and disabling LED1 or LED2.
The flashing circuit can be con-
verted to single-LED operation by
shorting out the unwanted LED
and its associated current-limit-
ing resistor.

A visually interesting display
can be produced with a useful
modification of the above circuit,
shown in Fig. 14. Two pairs of
series-connected LED’s are con-
nected in the form of a cross so
that the visual display alternately
switches between a horizontal
bar (LED1 and LED2 on} and a
vertical bar (LED3 and LED4 on).
The flash rate is made variable
via potentiometer R5 and can
range between 15 and 2000 flash-
es per second.

Flasher IC LM3909

A seemingly trivial task that
sometimes faces the design engi-
neer is that of providing illumi-
nated power indication of the ON
state of an electronic unit or the
location of a passive device such
as a fire extinguisher or emergen-
cy switch in a darkened room.
LED's operate reliably when main
power is available, but a serious
problem arises when battery-
powered equipment is involved.

LED indicators typically draw
about 12 milliamps when illumi-
nated and can therefore place a
fairly heavy strain on small sup-
ply batteries. Since LED's drop
two or more volts under the on
condition, they can not readily be
powered from battery voltages be-
low about 3 volts.

National Semiconductor pro-
vides an ingenious solution to
the problem of LED power drain
and operation from weak bat-
teries with the 8-pin LM3909
LED flasher/oscillator IC. The
LM3909 IC is a low-duty-cycle
(brief on period, long ofFF period)
oscillator that provides a voltage-
doubled, high-current pulse to
an external LED. High pulse cur-
rents of up to 100 milliamps are
produced from the IC, while still
drawing very low average cur-
rents of about 0.3 to 1.5 milli-
amps. Because of the voltage-
doubling capability, the LM3909
can flash an LED even when
powered from battery voltages as
low as 1.1 volts, and can provide
months, or even years, of contin-
uous flashing operation from a
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FIG. 15—INTERNAL CIRCUIT AND exter-
nal connections of the LM3909 low-volt-
age LED flasher IC.
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single 1.5-volt cell.

The LM3909 requires the addi-
tion of only a batteryand a timing
capacitor to function as an LED
flasher. The internal circuit of
this IC. together with typical ex-
ternal connections for 1.5-volt
flasher operation, are shown in
Fig. 15. In that particular ap-
plication. the LED receives cur-
rent via the 270-uF timing
capacitor Cl1, R1, and Q3 for only
about 1% of the time. All tran-
sistors except Q4 are off for the
remaining part of each operating
cycle. Resistor R9 draws only
about 50 pA. The timing capaci-
tor C1 is charged through R2 and

ESTIMATED BATTERY LIFE

CELL '_ UNDER COMTINUOUS 1.5V OF FLASHER OPERATION

ALKALINE

STANDARD
CELL CELL

~ 3MONTHS | 6 MONTHS

7 MONTHS | 15 MONTHS

15 MONTHS 30 MONTHS

FIG. 16—LED FLASHER USING 1.5 VOLT SUPPLY. TABLE shows estimated battery
life under continuous 1.5-volt LED flashing operation.
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FIG. 177—MINIMUM POWER, longer life,
1.1-Hz flasher. Average drain current is
0.32 milliamps.
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FIG. 18—FAST 1.5-VOLT BLINKER; flash
rate is 2.6 Hz and drain current is 1.2 milti-
amps.
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FIG. 19—VARIABLE-RATE FLASHER.

R3 and through R5 connected be-
tween pins 1 and 4 of the IC.
Transistors Q1 through Q3 re-
main off until C1 becomes
charged to about 1 volt. That volt-
age is determined by the junction
drop of Q4. its base-emitter volt-
age divider, consisting of R6-R7,
and the junction drop of QIl.
When the voltage at pin 1 be-
comes a volt more negative than
that at pin 5 (+ V), Q1 begins to
conduct and turns @2 and Q3 on.
The IC then supplies a pulse of
high current to the LED. The cur-
rent gain of Q2-Q3 is approxi-
mately 500. Transistor Q3 can
handle over 100 milliamps of col-
lector current, and rapidly pulls
pin 2 close to ground, pin 4.
Since C1 is charged at that time,
it forces the pin 1 terminal below
the ground potential value. As a
result of the pin 1 terminal being
less than the ground potential,
the one-volt drop across the LED
is greater than the supply voltage
value—RI1 then limits the LED
current to a safe value.
Capacitor C1 alternately
charges via the timing resistor
R5 and discharges via the LED
and Rl in this application. In
some other applications, the
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short between pins 1 and 8 can be
removed, enabling the capacitor
to charge through a total of 9
kilohms, increasing the duty cy-
cle and reducing the average cur-
rent drawn. If voltage boosting is
not needed, loads can be wired
directly between pins 2 and 6 or
pins 2 and 5 of the IC.

The LM3909 IC is thus a fairly
versatile device. A variety of
useful applications are shown in
the remaining part of this article.

Practical LM3909 circuits

The LM3909 circuits shown in
Figs. 16 and 17 can be used as
locator beacons for fire ex-
tinguishers, emergency switch-
es, and boat-mooring floats be-
cause of their low voltage
operation and low current drain.
The circuit shown in Fig. 16 gives
a brief flash once every second or
so, and typically draws an aver-
age current of only 0.63 milli-
amps. As shown in the table, that
circuit will continually operate
for three to thirty months from a
battery, depending on the size
and type of cell that is used.

An even longer life can be ob-
tained from the minimum-power
flasher circuit shown in Fig. 17.
That circuit is similar to the one
described above, except that the
short is removed from between
pins 1 and 8, causing the capaci-
tor to charge via 9 kilohms of in-
ternal IC resistance (R4 +R5).
The IC then operates with an in-
creased duty cycle, and reduced
average current is drawn. That
circuit has a typical current
drain of 0.32 milliamps.

A circuit similar to that of Fig.
17 can be designed for use with a
3-volt power supply. For 3-volt op-
eration, the timing capacitor val-
ue should be increased to 270 pF
for approximately the same flash

LM3909

B ot
_ Tiby

FIG. 20—HIGH EFFICIENCY LED indicator
gives seemingly “‘continuous” operation
from 1.5 volts. The current drain is 4 milli-
amps.
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FIG. 21—THIS WARNING FLASHER CAN OPERATE within a voltage range of 5 to 200
volts according to capacitor and resistor values specified in the table.

rate of 1 Hz. The average drain
current for that circuit is 0.77
milliamps, which is more than
twice the drain current of the 1.5-
volt flashing circuit.

Another variation of the 1.5-
volt flasher shown in Fig. 18 oper-
ates at a frequency of 2.6 Hz. In
that circuit, the internal timing
resistors are shunted by an exter-
nal 1-kilohm resistor; the charg-
ing time constant is reduced, the
duty cycle is decreased and the
average current drain rises to 1.2
milliamps. The circuit gives a far
more noticeable flasher indica-
tion than the three previous cir-
cuits, but at the expense of a
much higher current drain.

If you enjoy experimenting
with circuits, you can build the
variable-rate flasher shown in
Fig. 19. The flashing rate is varia-

lumination and has a rather
modest battery drain of about 4
milliamps.

All of the LED flasher circuits
we have discussed in Figures 16
through 20 are intended for oper-
ation from 1.5- or 3-volt supplies.
The LM3909 can also be used
with much higher supply volt-
ages, ranging from 5-200 volts
DC. The internal 6.5-volt Zener
diode, wired between pins 2 and
4 of the IC, regulates the voltage
between the LED cathode and
ground. Those circuit configura-
tions can be made with a mini-
mum number of external compo-
nents, as shown in the schematic
of Fig. 21.

As a final circuit suggestion,
you can built a useful flashlight-
finder shown in Fig. 22. The
LM3909, 200-pF timing capaci-

2 o SHORT PINS
SLIDE SWITCH e = - 1 AND 8FOR
e 9 SINL%E -Tgm TRANSLUCENT
e — 5| 'Mago9 ’ C:Iﬂ
3 s | i
| —— 4 _
e - — |
RING CONTACT ~ CONTACT FLASHING LED LOCATES
ONCI?UI_BL STRIP FLASHLIGHT IN TOTAL
ASSEMBLY DARKNESS

FIG. 22—A SIMPLE FLASHLIGHT FINDER; THE LM3909, capacitor and LED are installed
inside a translucent cap mounted on the end of the battery.

ble from zero to 20 Hz via potenti-
ometer R4. Resistors Rl and R2
are used to stabilize the duty cy-
cle of the circuit and maintain a
fairly steady apparent brightness
level as the flashing rate is varied.

The Fig. 20 circuit is designed
to give apparently continuous il-
lumination of the LED when
powered from a 1.5-volt cell. The
circuit operates as a 2-kHz
square-wave generator: resistors
R1 and R2 are used to approxi-
mately equalize the oNn and oFfr
times of the generator. The cir-
cuit gives a fairly dim LED il-

tor and LED are installed inside a
translucent cap mounted on the
end of the flashlight. An insu-
lated contact strip connects to
the positive terminal of the bat-
tery and passes through the case
for connection to pin 5 of the IC.
The negative terminal of the bat-
tery connects to pin 4 (ground) of
the IC. If a single-cell light is
used, short pins 1 and 8. Draw-
ing current through the lamp fil-
ament simplifies wiring and
causes negligible power loss
since the resistance of a cold bulb
is less than 2 ohms. R-E
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scramblers, video switchers, frequency
standards, wireless audio links, radiation
monitors, function generators, and much more.

In coming issues, Radio-Electronics will present
practical, educational, and money-saving
projects like: a helium-neon lasér ... a lighting
controller ... a video timebase corrector ... a
video noise processor ... a light-beam
communicator ... an antenina amplifier ... and
many others!

PLUS ... equipment troubleshooting techniques

... circuit design ... reports on new technology
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EXPERIMENTING WITH

Build our low-cost
data-capture

ADC FOR

system and let your PC
measure temperature, displacement,

and other quantities.

IN PREVIOUS ARTICLES. WE INTRO-
duced several general-purpose
analog and digital /O systems for
the PC. (See “Experimenting
With PC-Based Test Equipment”
in May, June, and July of 1991.)
The first installment described a
test instrument for measuring
capacitance: the second de-
scribed a digital R/C meter. Both
devices interfaced to the PC via a
standard parallel port. The third
installment described a simple
PC expansion card, the PC IO,
that adds 24 digital 1/O lines by
means of an 8255 Parallel [nput/
Output (PIO) device, the stan-
dard in the PC architecture.

In this article, we'll build a very
low cost analog-to-digital con-
verter (ADC) interface that allows
you to measure temperature, dis-
placement, audio signals, and
any other 0-5 volt analog signal.
Our ADC buiilds off the PC 10: By
adding an amplifier and ADC cir-
cuit, and some simple BASIC
software, you can capture and
display data and log it to your PC
at a rate of 1000 (or more, de-

pending on the speed of vour PC)
data points per second.

This article shows you how to
use the ADC to build an accurate
temperature sensor, but it's easy
to modify the circuit to accept
other types of analog input de-
vices.

Circuit theory

As shown in the block diagram
of Fig. 1, the circuit consists of
two functional blocks: a signal
conditioner and an A/D convert-
er. The signal conditioner is a
variable-gain amplifier with an
adjustable DC offset that allows
you to calibrate the circuit for a
variety of sensors. To understand
why calibration is necessary, let’s
look at the IC that does the actual
analog-to-digital conversion, a
standard eight-bit device called
the ADC0O804. Unlike a tradi-
tional voltmeter, the ADC0804 re-
sponds to AC voltage changes
very quickly, in fact at a rate
greater than 1000 per second.
The ADCO804 converts each
sample to digital form, after

YOUR PC

which a computer may read the
digital outputs for display or sub-
sequent analysis.

The ADC0804 accepts an ana-
log input of 0—5 volts DC and con-
verts it to a binary number
between O and 255, With a max-
imum range of 5 volts, and 256
steps between 0 and 5, resolution
is 5/256 = 0.0195 volts, or almost
20 millivolts. So for any analog
input voltage between 0.0000
and 0.0195, the ADC0804 will
produce a binary 0 (00000000);
for any voltage between 0.0195
and 0.0390, a binary 1
(00000001), and so on.

Twenty millivolts may seem like
more than enough resolution,
but what if you wanted to mea-
sure a signal with a maximum
value of 40 millivolts? You'd only
be able to distinguish two values
in the given range. That’s where
the signal-conditioning portion

JAMES J. BARBARELLO
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FIG. 1—BLOCK DIAGRAM shows the two major sections of the circuit, an amplifier and

the ADC proper.

of the circuit comes in. By ampli-
fying the signal so that it has an
effective range close to the max-
imum range of the IC. we can
break it down into much finer in-
crements, and then let software
scale it back to the appropriate
value.

The DC offset portion of the
signal conditioner lets us cancel
any steady-state DC voltage and
measure only the change in the
DC voltage. That's required for
the temperature sensor probe.
which is built around the base-
collector junction of a standard
2N2222 transistor. More on that
in a moment.

The circuit
Referring to the schematic di-
agram shown in Fig. 2, IC1 is a

standard 1458 (dual 741) op-
amp. One op-amp (IC1-a) ampli-
fies the input voltage by the ratio
—R3/R6. With the values shown,
that’s a voltage gain of —10. Re-
sistor R8 ensures minimum DC
offset from IC1-a. The second op-
amp (IC1-b) also functions as an
amplifier, but in this case, volt-
age gain is —(R5+RI11)/R7,
where R11 is a 15-turn, 10K po-
tentiometer that allows the gain
to be adjusted between values of
—1land —2. Like R8, R9 ensures
minimum DC offset from ICl1-b.
The two inversions in the op-
amps result in a non-inverted
output signal.

The voltage divider consisting
of R2 and R12 allows insertion of
a DC offset voltage of 0—+2.5
volts DC. This can offset any

positive quiescent DC voltage
from an input device.

The ADC is IC2: it is configured
for a free-running mode that
samples the input signal (pin 6)
continuously. To ensure that the
A/D is initialized properly, the
software drives pins 3 (Wr) and 5
(INTR) low momentarily on star-
tup. The eight digital outputs
(1C2 pins 12—18) drive the P10 di-
rectly, by way of P1.

A pair of 9-volt batteries sup-
plies power for the op-amps: the
host PC supplies +5-volt power
for the voltage-divider circuit and
IC2 via pin 25 of P1. Doing so
ensures a more stable reference
voltage than if the batteries were
used. Of course, you're free to use
a dual-polarity power supply in
place of the batteries.

Temperature sensing

A standard 2N2222 transistor
can readily serve as a $0.20 tem-
perature sensor. Referring to Fig.
3-a. note that the emitter and
base of QI are shorted together.
That connection provides a di-
ode—the base/collector junction.
When power is applied across the
junction, we would expect a con-
stant drop of about 0.7 volts
across it. The term about is im-
portant here, because the actual
drop depends on the temperature
of the junction.
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FIG. 2—COMPLETE SCHEMATIC shows the two gain stages (IC1-a, IC1-b) and the A/D

converter (IC2).



PARTS LIST

All resistors are Va-watt, 5%, un-
less otherwise noted.

R1—22,000 ohms

R2-—1000 ohms

R3—1 megohm

R4, R5, R7, R9, R10—10,000 ohms

R6, R8—100,000 ohms

R11-R13—10,000 ohms, 15-turn

potentiometer

Capacitors

C1—150 pF, ceramic disk (any vaiue
between 150--330 pF OK)

C2—0.1 pF, ceramic disk

Semiconductors

IC1—5558 or 1458 dual op-amp, 8-
pin DIP

IC2—ADC0804 or ADC0803 8-bit

A/D converter

Q1—2N2222 or PN2222 general pur-
pose transistor

Other components

B1, B2—9-volt battery

J1—miniature (¥s-inch) phono jack

P1—DB-25 male connector

Miscellaneous: 24-gauge stranded
wire, perforated construction
board, 9-voit battery clips, housing
for probe, shielded cable.

Note: The complete PC 10 Board
(with PC board, and all compo-
nents) is available for $39.95
(part #PCIl0O). The ADC0804 and
a calibrated PN2222A tempera-
ture sensor transistor are avail-
able for $8.00 (part #ADC).
Software, including compiled
and source code versions with
continuous and interval sam-
pling and data logging/listing is
available for $8.00 (part #ADC-
S). Specify part numbers and
send check or Money Orderto JJ
Barbarello, 817 Tennent Road,
Manalapan, NJ 07726. The au-
thor will be glad to answer any
questions, but they must be ac-
companied by a self-addressed
stamped return envelope.

FIG. 3—DRIVE THE ADC with a tempera-
ture-sensing transistor (a) or a calibration
potentiometer (b).

FIG. 4—THE AUTHOR’S PROTOTYPE was
built on several pieces of scrap perforated
construction board.

Silicon transistors used in this
way have a temperature coeffi-
cient of about —2mV/°C. That is,
at 0°C, the drop would be about
0.6 volt. As the temperature in-
creases, the drop decreases. At
100°C the drop will be about 0.4
volt. Although every transistor
has a slightly different tempera-
ture coefficient, all transistors
vary linearly with temperature.
So by calibrating for the par-
ticular transistor used, it's possi-
ble to obtain an accurate yet low-
cost temperature sensor.

Construction

Assembly is not critical; you
can build the circuit on perfo-
rated construction board as
shown in Fig. 4. We recommend
using sockets for the IC.

To connect to the PC 10 board,
connect eleven one-foot lengths
of wire to the appropriate points
on IC2, and the other ends to the
corresponding pins of P1, a stan-
dard DB-25 male connector.

Next. build the temperature
probe. Use either a 2N2222A
(metal case) or PN2222A (plastic
case) and a length of shielded ca-
ble. Twist the base and emitter
leads together, and solder them
to the center conductor of the ca-
ble. Connect the collector to the
shield. To avoid shorts, cover the
leads near the transistor with
heat-shrink tubing. Mount the
transistor in a cylindrical case (a
hollowed-out ballpoint pen body.
for example), making sure the
case can withstand the tempera-
ture range you will be measuring.
Fill the probe with silicone or ep-
oxy. Then attach a miniature
phono plug to the free end of the
cable, making sure that the cen-
ter conductor goes to the tip and
the shield to the ring.

The software

The QuickBASIC program that
reads the voltage output of the
circuit and converts it to a tem-
perature is shown in Listing 1;
note that line numbers are in-
cluded for reference only. (The
software is also available on the
RE-BBS, 516-293-2283,
1200/2400, 8N1, as a file called
PCADMATE.LST.) The program
requires several constants to
work. Rather than store that in-
formation in the QB file, which
would require recompiling every
time we recalibrate, we store it in
a sequential data file, TEMPDAT,
which contains the values we
need, each separated by a com-
ma. First comes the decimal I/O
port address of the PC I/O card
(described in July), followed by
the voltage at the low tempera-
ture, the low temperature, the
voltage at the high temperature,
and the high temperature. (Volt-
ages should be specified in volts
and temperatures in °C.)

For example, if those values
were 640, 4.1, 0, 0, and 100,
TEST.DAT would contain

640, 4.1, 0, 0,100

followed by a carriage return and
line feed. The file can be created
with any word processor; just re-
member to save it in ASCII or text
format, not the word processor’s
native format.

Lines 2—4 of the program open
TEMPEDAT, read the values, close
the file, and then set up the 8255
on the PC IO card so that lines
1-16 are inputs, and 17-22 are
outputs.

Lines 5-8 format the screen for
a pleasing look.

Lines 9—17 are the real meat of
the program, the measuring and
display loop. Line 10 pulses the
WRITE line low to obtain a read-
ing. Line 11 then retrieves that
reading into variable X. The pro-
gram converts that number into
a voltage (V) between 0 and 5.0.
Next, line 12 calculates the Cen-
tigrade (cent) and Fahrenheit
(faren) temperature values. Then
lines 13—15 format and display
the values. Line 16 pauses before
the next sample is taken, and line
17 checks whether the Escape
key has been pressed. If so, the
program ends; otherwise, execu-
tion loops back to line 10.

SOIU0.I08|3-0IpRY ‘2661 Arenuer

[=2]
-



Radio-Electronics, January 1992

=]
N

Calibration

First create the data file
(TEMPDAT) with nominal values
for port address, voltages, and
temperatures (640, 4.1, 0, O,
100); we’ll fine-tune those values
momentarily. Then run the pro-
gram to initialize the PC 10 card.

Next, connect the ADC circuit
to the PC 10 card, plug the probe
into J1, and place the tip of the
probe against a piece of ice.
Using a digital voltmeter on a low
range, measure the voltage
across the tip and ring of the
plug. Record the temperature
(0°C) and the resultant voltage.

Pour some boiling water in a
styrofoam cup, place the probe in
the water, and repeat the process,
recording both temperature
(100°C) and voltage. Use the two
voltage values to determine the
temperature coefficient of your
probe. For instance, if the 0°C
reading were 552 mV and the
100°C reading were 342 mV, the
temperature coefficient would
be (0.342-0.552)/(100) =
—2.1mV/°C.

Prepare a 10K potentiometer as
shown in Fig. 3-b. At this point,
the ADC board should be con-
nected to the PC 10, the 9-volt
batteries (or other power source)
should be connected, and the
BASIC program should be run-
ning. Connect a DVM across J1,
set the calibration potentiometer
so the value on the DVM equals
the high value taken earlier, and
adjust R12 for 0.000 volts, as
shown on the PC’s screen. Then
set the calibration potentiometer
so the value on the DVM equals
the low value, and adjust R11 for
a value (as shown on the screen)
between 4.0 and 4.5 volts. The
actual value doesn’t matter, just
the difference between the high
and low values.

Check the high reading setting
again to make sure it is still 0.0
volts, and recalibrate if neces-
sary. Go back and forth between
the two readings several times.

Now enter the correct values
into TEMPDAT. Make sure the
file is stored in the same sub-
directory as the program.

Now you're ready to use the
probe. Just place it against the
item to be measured, and hold it
there until you get a steady tem-
perature reading.

LISTING 1

REM % J % sk g s e Fe e e e e e e ok e e e e de ke s e e e o do oo ok e de e ok o ok ke ke ke

REM** ADCTEMP.BAS - V910629 *

REM** ADC0804 A/D IC & 2N2222 Temp Probe *
REM* dekdededdedk o e dedede e e dodede ks ook ok e e e o de oo e oo ek e ke ok

1 CLS : DEFINT A, X: DEF SEG =
2 OPEN "TEMP.DAT"
3 INPUT #1,
4 CLOSE #1:

add, lowvolt,

QUT ADD + 3, 146
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FOR INPUT AS 1
lowval,

hivolt, hival

REM**%kkkkkkkkkkkk*k SET UP SCREEN **kkskkdddhdhddhddkhkdkrn

5 LOCATE 1, 23:
6 LOCATE 2, 1:
STRINGS(16, 220)

PRINT "PcTEMFP TEMPERATURE MEASURING SYSTEM"
PRINT STRINGS(79,

220): LOCATE 8, 32: PRINT

7 FOR 1 = 9 TO 16: LOCATE i, 32: PRINT CHRS$(219); SPACES(14);

CHR$(219): NEXT

8 LOCATE 12, 33: PRINT STRINGS(14, 220): LOCATE 16, 33: PRINT

STRINGS(14, 220)

REM**************** SAMPLING LOOP Je % de e e K k% e T g ek ok Je g e e Kk ok

9 again:

10 OUT add + 2, O: OUT add + 2, 1: REM: Take A Sample

11 x = INP(add): v = x * 5§ / 255

12 cent=hival -~ (v * (hival - lowval) / lowvolt):faren = 1.8 *

INT(cent) + 32
13 LOCATE 4, 33:

15 LOCATE 14, 37:
" F"

16 FOR i = 1 TO 500: NEXT
17 IF INKEYS =

LISTING 2

IF CENT < 10.5 THEN OUT ADD+1, 1
IF CENT > 10.5 THEN OUT ADD+1, O

PRINT USING "Output =
14 LOCATE 10, 37: PRINT USING "###"; cent;
PRINT USING "###.#"; faren;

#.## v'; v
: PRINT CHRS$(248); "C"

: PRINT CHRS$(248):

CHR$(27) THEN END ELSE GOTO again

where V, is the voltage drop at
0°C, T is the temperature in °C,
and TC is the temperature coeffi-
cient.

LISTING 3
4 CLOSE #1: OUT ADD + 3, 146: OFEN "READING.DAT" FOR OUTPUT AS 1
16 FOR i = 1 TO 500: NEXT: OUTPUT #1, V

17 IF INKEYS = CHR$(27) THEN CLOSE: END ELSE GOTO again

LISTING 4

OPEN "READING.DAT"
DO WHILE NOT EOF(1)
INPUT #1, V: PRINT V
LOOP

CLOSE: END

FOR INPUT AS 1

Alternate ranging

It is possible to adjust the cir-
cuitry and the computer program
to any temperature range you de-
sire. Just recalibrate the circuit
and adjust the constants in
TEMPDAT. For example, assume
you want to measure tempera-
tures between —35°F and
+104°F.

First, determine the tempera-
ture coefficient as described
above. Next, convert the desired
temperature range from °F to °C
using the formula C=5/9 X
(F—32). In our example, + 104°F
is 40°C, and —35°F is —37.2°C.
Then calculate the drop at those
two temperatures using the fol-
lowing formula.

VD = VZ + “‘X TC)

At40°C, V, = 600 mV + (40°C
X —=2.1 mV/°C) = 600mV
—84mV = 516mV.

At —37.2°C, Vp = 600 mV +
(—=35°C x —2.1 mV/C) = 600
mV + 78.17 mV = 678.17 mV.

Now plug in the calibration po-
tentiometer (shown in Fig. 3-b),
set it to the high-temperature
drop (516 mV), and adjust R12
until the output is 0.000. Then
set the potentiometer to the low-
temperature drop (678 mV), and
adjust R11 for a value between
four and five volts. Last, insert
the temperature values and the
high-temperature output voltage
into the data file. Now the circuit
is fully calibrated for the new
temperature range.

Software modifications
You could use the probe as a
low-temperature detector. Con-
nect a sensitive 5-volt relay to
pins 9 (+) and 23 (gnd) of P1. If
the temperature goes below a
continued on page 82
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Single-Channel Filter (ARE) Aug 8
Slower Recording (ARE) Oct8
SMPTE Time Code Standards (Lancaster){HH) Nov 78
SOFTWARE

874X Programmer (Eady)(C) Nov 71

Adobe

PostScript Cartridge (Holtzman)(CC) Mar 84

Type Manager (Holtzman)(CC) Feb 78
Amencan Heritage Electronic Dictionary,

hton Miffiin's (Holtzman)(CC) Jut 77

Cms alk for Windows, DCA (Holtzman)(CC) Feb 78

Corel Draw (Holtzman){CC) Feb 78

Electronics Workbench,
Interactive lmagg,;‘rechnologles (Hoftzman)(CC) Jul 77

FirstApps, hDC puter Corp. (Holtzman)(CC) Feb 78
Micrografx Designer 2.0 (Hoitzman)(CC) Jul77
Microsoft
MS-DOS 5.0 (Hohzman)(CCg Seg
Windows 3.0 (Holtzman)(CC’ Jan 84,Feb 78
Windows 3.1 (Holtzman)(CC) Jun 80

MoreFonts, MicroLogic (Holtzman)(CC) Feb 78
Pizazz Plus,

Application Techm%ues (Hoitzman)(CC) Feb 78
Software Solution (ARE; 12
ToolBook 1.0, Asymetnx Corp.s (Holtzman)(CC) Feb 78
Ventura Publisher

Windows Edition (Holtzman){CC) Feb 78
Windows, Microsoft
Pains (and Pleasures) Holtzman)(CC) Feb 78
3.0, Microsoft (Holtzman)(CC) Jan 84,Feb 78
3.1 (Holtzman)(CC) Jun 80
Watch (Holtzman)(CC) Jun 80
Units + Conversion Factors
Unit Conversion Software (ER) Oct 22
Solar Energy Breakthrough (Lancaster)(HH) Nov 78
Solid State Testa Coil (Bytund)(C) Sep 33
Some Predictions for PC's to Come
During the Next Decade (Hoitzman)(CC) Jan 84

Speaker Cables,
Will “Beastie” Improve Your Audio? (Honeycutt) Feb 50

Speaker Protector (Vaught)(C} Aug 55,{LET)Dec 14
Spectrum Analyzer

(Doberstein & Cardone)(C) Aug 33,Sep 40
Standards

Resource Information,

and More (Lancaster}{HH) Dec 69

The Evolution of (Holtzman){(CC) Apr 85

Video (Holtzman)(CC) May 77
Stepper-Motor Robot (Eady)(C) Apr 63

Switching Power Supplies, Inside (Trietiey) May 49,Apr 57

T

TagfeCanridges, The Past,
sent, and Future of (Klein)(AUD)

Technical Literature (Lancaster)(HH)

Aug 80
Jan 68,Feb 71
Apr T1,Aug 69,0ct 71

Telecommunications

Personal Communications Networks {Newell) May 61

TELEPHONE
Build R-E's Call-Alert (Kreuter & Plant}{C) Oct 60
Caller 1D (Lancaster)(HH) Aug 69
Music on Hold (Hausman)(C) Nov 58

Phone Sentry, The (Cooper}(C) Sep 60

Telephone Information (Lancaster)(HH) Aug 69

Use Your Telephones as a

Home Intercom System (Polimene){C) May 44

Video Telephone {Colby}{C) Mar 33,Apr 45
Terminal/Monitor, RS-232 (Avritch)(C) Aug 50
Tesla

Coil, Solid State (E{Iund)(C) Sep 33

Coils (Lancaster)(HH Oct 72
TEST EQUIPMENT

Anaiog Scopes (O'Neal) Nov 43

Audio Sweep/Marker

Generator {(Wannamaker)(C) Feb 43,Mar 55

Build the Microanalyzer (Miga) SC) Sep 47
Color Bar Generator (Gouid)( Jut 41
Data Controls' Analyst 2

Data Line Monitor (ER) Feb 20
Digital Sinewave Synthesizer (Swift)(C) Oct 43
Digital Storage Oscilloscopes,

Buyer's Guide to éPnenuss) Nov 3t
DRAM Tester (HufftiC) May 33
Electronic Fuse (Petruzellis)(C) Dec 63

Experimenting With PC-Based

Test Equipment (Barbarello)(C) May 57,Jun 48,Jul 53

Fluke
Model 12 Digital Multimeter (ER) Dec 22
Model 45 Dual Dispiay Multimeter (ER) Mar 22
Model 76 DMM (ER) Jul 20
Global Speciaities
PCI-OMM PC-Based Multimeter (ER) Nov 22
Protolab (ER) Jan 12
Hewlett Packard 54601A
Portable Digital Oscilloscope (ER) Apr 18
Hot Troubleshooting Tips (Phelps) Feb 61

Let’s Build an Oscilioscope! (Grossbiatt)(DB) Oct 85
Logic Analyzer (Robidoux & Dmitroca)(C) Jun 31,Jul 47
Micro Monitar (Cooke}(C) 67,Nov 67
Putse Mate (Plant)(C) May 41
Putting a New Scope to Work (Ramirez) Jan 50

Simple but Effective
Test Equipment (Grossblatt)(DB}
Spectrum Analyzer
{ Cardone)(C)
THD Analyzer (Keidel)(C)

Apr78
Aug 33,Sep 40
Dec 47

Turn Your PC intc a Universal F cy
Counter (Grasty & Schulz)(C) Feb 37,Mar 43
THD Analyzer (Keidel)(C) Dec 47
Toner Cartridge Reloading,

More On (Lancaster){HH) May 65
ToolBook 1.0, Asymetrix Corp.’s (Holtzman){(CC) ¥Feb 78
Total Harmonic Distortion (ARE) Dec 12
Transfer Functions Part |l

Answering a [ etter of Protest (Kiein)(AUD) Mar 74
Transmitter, Simple FM (Metton)(C}) Nov 84
Troubleshooting Tips, Hot {(Phelps) Feb 61
Tune In the Worid With R-E's EZ

Shortwave Receiver (Kreuter){C}  Jan 56,(LET)Oct 14

Tumn Your PC Into a Universal
Frequency Counter (Grasty & Schuiz)(C) Feb 37,Mar 43

U

Understanding
Decibetls (Lancaster)(HH) Jan 68
Transforms, and More (Lancaster)(HH) Jul 68
Units + Conversion Factors
Unit Conversion Software (ER) Oct 22

Universal Frequency Count
Tumn Your PC Into a (Grasty & Schulz){C) Feb 37,Mar 43

Unusuat Newsletters (Lancaster)(HH) Jun 65
Use Your Telephones as a Home
Intercom System {Polimene)(C)  May 44,{LET)Nov 16
V/F Converters (Trietley) Jun 54
Ventura Publisher
Windows Edition (Holtzman)(CC) Feb 78
VHF Resources (Lancaster){HH) May 65
VIDEO (See also VIDEO NEWS)
Color Bar Generator (Gould)(C) Jul 41
PC-to-TV Converter (Stevens){C} Oct 33
Capture on the Cheap' (Toner}(C) Dec 37
Compression Secrets {Lancaster)(HH) Jul 68
Crosshatch Generator (L.ancaster)(HH) Jul 68
Standards (Holtzman)(CC) May 77
Sync (ARE) 12
Telephone (Colby)(C) Mar 33,Apr 45
Time Codes {Lancaster){HH) Dec 69
VIDEO NEWS (Lachenbruch)(D) Jan 8,Feb 6,Mar 6
Apr 6,May 6,Jun 6

Jul 6,Aug 6,Sep 6
Oct 6,Nov 6, Dec 6

Vocal Effects/Mixer {Weeder){C) Oct 39
Voice Recognition

Experiments in (Cooper)(C) Apr 49
Voltage

Doubler (Hubscher)(C) Aug 61

-to-Frequency Converters (Trietley) Jun 54
WHAT'S NEWS (D} AJ;n 4,5:: 4,‘I‘kar :

r 4, 4,Jun
Jul 4,Aug 4,Sep 4
Oct 4,Nov 5,Dec 4

Wavelet Breakthoughs (Lancaster){HH) Jul 68
Wholesale Surpius Sources {Lancaster)(HH) Jan 68
Wig-Wag Circuit? (ARE) Nov 12
Will “Beastie” Speaker Cables

improve Your Audio? (Honeycutt) Feb 50
Wind-Speed Read (ARE) Apr 12 (ARE) Apr 12
Windows

Pains (and Pleasures) (Holzman){CC) Feb 78

3.0, Microsoft (Holtzman){(CC) Jan 84,Feb 78

3.1 (Holtzman}(CC) Jun 80

Watch (Holtzman){CC) Jun 80

He's listening to a radio station in China.

|\

Ir's a microphone,

64K! And you call yourself a man...
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SPEAKER MATE

continued from page 46

sure to wipe off the tip of your
iron on a wet sponge immediately
after melting the plastic. Trans-
former T1 should be mounted
with its marker, if any, toward the
input jack side.

The last step is installing all
jumpers (J) and JU1; the JU1
jumper is installed for phone-line
powered applications, and left
out for use with an external
power source. So install JU1 for
now, and we’'ll go into greater de-
tail on it later. If a jumper runs
close to existing circuitry, you
might place some shrink tubing
on the bare lead. The kit men-
tioned in the parts list includes
some shrink tubing.

There are some options for the
front-panel configuration. In the
prototype, SPST toggle switch S1
is used as the aANswER switch and
is mounted next to LEDI, the
“power on”’ indicator. Cut the
leads long enough to reach the
front panel without too much ex-
cess. Volume control R20 has its
attached switch, S2, wired in se-
ries with the microphone ele-
ment to provide a ‘“‘mute”
function. The mute setup works
well because the low-impedance
microphone circuit doesn’t pick
up interference when open. If the
mute function is not needed,
R20’s switch can become the
ANSWER switch and you can elimi-
nate toggle switch S1. However,
the complete kit does include the
toggle switch.

f’ff

FOIL PATTERN for the Speaker-Mate.

In preparing the circuit board
for the cabinet, leave the speaker
leads long enough to attach the
speaker on the top half of cab-
inet. We have found that a spare
piece of perforated construction
board makes an excellent drilling
guide for making a neat speaker
grille on top of the cabinet. Cut-
ting out a notch on the cabinet
rear for the modular telephone
jack (J1) and drilling a Y%-inch
hole for access to the microphone
gain potentiometer completes
the cabinet back.

Completion of the front panel
is next. Figure 5 shows how we
mounted the microphone. A ¥%-
inch inside-diameter rubber
grommet was glued to the inside
of the front panel behind the %-
inch microphone opening. You
can use either hot-melt glue or

2.2K 1| AC 2
O——WA———)F——{INPUT OUTPUT
TELEPHONE LINE pi
INPUT IN PARALLEL TCM1512B
WITH SPEAKER-MATE
o— 81 ac mpuT PIEZO S
. TRANSDUCER (32
FILTER
‘+ 4oscr
R >
10uF 150k 3 COMMON
100V 7

FIG. 3—YOU MAY WANT TO ADD aringer to the Speaker-Mate. The tone ringer chip (IC3)
monitors the telephone line for a ring signal of 15 to 68 Hz, 40 to 150 volts AC. Resistor R
sets the warble and center frequency; with R at 150K, the warble is approximately 10 Hz

and the center frequency is 1250 Hz.

RTV silicone. Insert the micro-
phone element (with leads at-
tached) into the grommet so that
it sits back just enough to not
touch the front panel, but no
more; arecessed element will give
an echo sound we want to avoid.
This step acoustically and me-
chanically decouples the micro-
phone from the speaker output,
yet gives some directional effect.
It will be glued in such a position
in the grommet in just a minute.
Note that an electret microphone
is polarity-sensitive; the pin that
connects to the case of the micro-
phone is ground.

Finish up by wiring R20 and
its switch S2, LED1, and S1. We
found that prewiring these com-
ponents first makes assembly
easier. The final step is to fit the

- panel into the enclosure and glue

LED]1, the microphone, and the
speaker in place with RTV sil-
icon, making sure that the elec-
tret element is positioned as
mentioned before. Set the micro-
phone gain potentiometer, R15,
to about half way. Figure 6 shows
the completed Speaker-Mate pro-
totype.

Testing and use
For acoustical reasons, the
proven approach to testing the
unit is with the board mounted
in a closed case. At an extreme
setting of microphone gain, the
microphone may pick up the
speaker output. This extreme
continued on page 83




HARDWARE HACKER

source in our recent Tesla and

High Energy Resources sidebar.
This is the Tesla Society up in Colora-
do, who runs a great museum and
now offers annual Tesla and nontradi-
tional energy conferences. Their High
Energy Enterprises division has lots
of books and videotapes.

These range the gamut from hard-
to-find and genuinely useful research
materials on down (way on down)
through bunches of “Boy-a-whole-
flock-of-them-flew-over-that-time!"
pseudoscience titles.

On the other hand, if you are into
antigravity, the 1000 miles per gallon
carburetors, Russian weather control
conspiracies, Aeed motors, all those
pangalactic happy faces on Mars, or
zeropoint scalar energy, these books
and videos are definitely for you. This
is most fascinating reading and
watching, either way.

Actually, I'll freely admit that | firmly
now believe in one trilateral conspir-
acy. That's the one involving the first,
second, and third laws of ther-
modynamics. But that’s just me. And
if you want to prove me wrong, just
show to me any simple and indepen-
dently verifiable experiment that any-
one can reliably duplicate.

Some more info on wavelets: The
Wavelets book offered by Jones and
Bartlett is at long last in print. And a
major new tutorial just came out in
the October 1991 IEEE-SP Signal Pro-
cessing magazine on pages 14-38.

It seems | did miss an obvious

Shields and shielding

These have been popular topics
lately on our helpline, so perhaps it is
time to go over some fundamentals.
You can shield something electronic
either to keep objectionable signals
from getting out or getting in. For
instance, on any light dimmer, you
might want to suppress the horrible
AM radio interference caused by a
triac suddenly turning on. On a low-

VGA adapter for the Mac LC, computer monitors,
flyback, shielding, and GPS navigation resources.

BON LANCASTER

level audio circuit, you might want to
prevent pocwer-line hum and noise
from getting to you.

If you do know ahead of tme that
you're going to have interfering noise
or signals present, one very powerful
technique is to change over to fully
balanced circuits. They sense only
the differences between their inputs,
rather than any absolute values with
respect to ground. Thus, any
common mode interfering signals
that bounce both inputs up and down
together will automatically be re-
jected. Or at least suppressed. Sev-
eral fancy audio studios have even
gone to totally balanced power lines
to dramatically reduce their hum and
noise problems.

There are usually two paths that
interference can travel. One is with
radiated energy, which can propagate
directly through space to emit from or
interact with your circuit. The other is
conducted energy, which enters
along your power connectors and in-
put or output cables.

Since separate tricks are needed
to deal with any radiated or con-
ducted energy, step one is finding out
which path is the one you will want to
deal with first.

The radiated energy interference
will usually have two components.
They are that "E" or electric field,
which largely concerns itself with in-
duced voltages and that "H'™" or
magnetic field, which creates induc-
ed currents. Once again, you have to

NEED HELP?

Phone or write your Hardware
Hacker questions directly to:
Don Lancaster
Synergetics
Box 809
Thatcher, AZ 85552
(602) 428-4073

know which field component you are
going to suppress before you pick a
proper method.

Any old conductor should usually
block an E field. One cbvious hacker
choice that works well are boxes built
up out of double-sided printed-circuit
board. See Fig. 1.

But there are gotchas. At lower fre-
guencies, there is the lack of a well-
developed skin effect. which causes
an E field to penetrate deeper into a
conductor. Thus, thicker shields are
needed to suppress lower frequen-
cies. Say 20 mils for an AM broad-
cast band use or 80 mils for the high
ultrasonic frequencies.

A chield can also act as a shorted
turn to any nearby inductor, possibly
lowering the Q and detuning. A slot or
other continuity break can some-
times help this problem.

While some small shield holes are
often tolerable, any poor contacts are
defiritely not. A continuous solder
bead or else lots and lots of individual
screws may be needed for really high
shielding effectiveness.

It's very important that unintended
currents don't ever run through any
shiexds. Unwanted signal drops can
often end up in series with your input
signals, making things much worse
rather than better. Which is also why
you should keep all your digital and
analog grounds separate.

The H fields can be blocked by use
of any strongly magnetic materials.
These materials are said to have a
verv high permeability. The simplest
magnetic shield is a piece of scrap
sheet steel from the air conditioning
shcp or trailer hitch works. But things
get messy in a hurry if you need lots
of magnetic attenuation.

Those special and fancy shielding
materials are optimum only in certain
thicknesses and over a specific fre-
quency range. Worse yet, some of
thesse cannot be cut or dritled without

S01UON08|3-0IPRY ‘Z661 Asenuer
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FIG. 1—SIMPLE E-FIELD SHIELDS for ra-
dio-frequency hacker projects are easily
built up from pieces of double-sided
printed circuit board stock.

too strong of a magnetic field could
saturate a shield, making it useless.

To be effective, a magnetic shield
should completely surround the vol-
ume it is protecting.

A good free booklet on all of the
fundamentals of magnetic shielding
is available from Amuneal, while other
sources of custom shield materials
now include Advance Magnetics and
Magnetic Shield Corp.

Conducted interference can be
best eliminated by some blocking fil-
ter. These filters should freely pass

NEW FROM
DON LANCASTER

HARDWARE HACKER STUFF
Hardware Hacker Reprints Il or il 24.50
Midnight Engineering Reprints 16.50
Incredible Secret Money Machine  16.50
CMOS Cookbook 24.50
TTL Cookbook 24.50
Actlve Fiiter Cookbook 19.50
Micro Cookbook vol | or Il 19.50
Lancaster Classics Library 109.50
AppleWriter Cookbook 19.50

POSTSCRIPT STUFF
Ask The Guru Reprints I, 1l or lll
LaserWrlter Secrets (lle/Mac/PC)
PostScript Show & Tell
Intro to PostScript VHS Video
PostScript Beginner Stuff

24.50
29.50
39.50
39.50
39.50
16.50
28.50

PostScript Cookbook (Adobe)
PostScript Ref. Manual 1l (Adobe)
PostScript Program Deslgn (Adobe) 22.50

15.50
19.50
22.50
22.50
22.50
26.50
299.50

Type | Font Format (Adobe)
LaserWriter Reference (Apple)
Real World Postscript (Roth)
PostScript Visual Approach (Smith)
Thinking in PostScript (Reid)
Undst PS Pgrmmg (Holtzgang)

The Whole Works (all PostScript)

BOOK-ON-DEMAND STUFF
Book-on-demand resource kit 39.50
Bakerizing fllm package 16.50

FREE VOICE HELPLINE VISA/MC

SYNERGETICS
Box 809-RE
Thatcher, AZ 85552,
(602) 428-4073

GPS RESOURCES

Ashtech
390 Potrero Avenue
Sunnyvale, CA 94086

(800) 229-2400
CIRCLE 301 ON FREE INFORMATION CARD

Bancomm
6541 Via del Oro
San Jose, CA 95119

(408) 578-4161
CIRCLE 302 ON FREE INFORMATION CARD

GPS World
P.O. Box 10460
Eugene, OR 97440

(503) 343-1200
CIRCLE 303 ON FREE INFORMATION CARD

Magellan Systems Corp.
960 Overiand Court
San Dimas, CA 91773

(818) 358-2363
CIRCLE 304 ON FREE INFORMATION CARD

Magnavox
2829 Maricopa Street
Torrance, CA 90503

(800) 421-5864
CIRCLE 305 ON FREE INFORMATION CARD

NASA Tech Briefs
41 East 42nd Street Ste. 921
New York, NY 10017

(212) 490-3999
CIRCLE 306 ON FREE INFORMATION CARD

Rockwell Commercial GPS
P.O. Box 568842
Dallas, TX 75356

(214) 996-5863
CIRCLE 307 ON FREE INFORMATION CARD

Speleonics
P.O. Box 5283
Bloomington, IN 47407

(812) 339-7305
CIRCLE 308 ON FREE INFORMATION CARD

TI/GPS Products
P.O. Box 869305, M/S 8449
Plano, TX 75086

(214) 575-4057
CIRCLE 309 ON FREE INFORMATION CARD

Trimble Navigation
585 North Mary Avenue
Sunnyvale, CA 94086

(800) TRi-MBLE
CIRCLE 310 ON FREE INFORMATION CARD

the signals of interest, but present a
high series impedance and a low
shunt impedance to all others.
Murata-Erie is one good source.
The ferrite bead is a remarkably
cheap and super effective inter-

FIG. 2—FERRITE BEAD interference sup-
pressors are simply slipped onto any con-
ductor. The ferrite beads behave as lossy
and broadband high-frequency transfor-
mers. Multiple turns can also be used.

ference suppressor. As Fig. 2 shows
us, you simply hang them on a wire or
else run a turn or two through them.
Ferrite beads act as a broadband
high-frequency lossy transformer.
There are various materials and sizes,
again depending on frequency.
Sources of ferrite beads include Fair
Rite, FerriShield, Ferroxcube,
Intermark, and Siemens.

One very little known ferrite bead
gotcha: Do not ever cast a ferrite
bead in epoxy or otherwise constrain
it so it cannot move. The beads must
be able to physically change their size
slightly, or else the performance will
sharply degrade.

Two trade journals that involve
themselves with shields and shield-
ing are Electronics Test and
Compliance Engineering.

Monitor fundamentals

We sure do get a lot of computer-
monitor and TV compatibility calls.
Let's start off with the obvious: The
performance and bandwidth of an
ordinary TV or VCR using composite
NTSC video is severely limited. That
is why all the computer folks went to
special RGB monitors in the first
place. And that is why nearly all the
computers are totally incompatible
with ordinary television gear.

Yes, there now are all sorts of ways
you can use your computer for real
video editing or to record computer
screens on a VCR. But note that
there is no way | know of that you can
record plain old 80-column text as
composite video on your VCR. Or
display it on any unmodified TV set.

How does a monitor work? Inside
is a cathode ray “picture tube” with
one or more guns that squirt lots of
electrons at a phosphor screen. At
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HORIZONTAL
DEFLECTION
YOKE
HORIZONTAL FLYBACK DAMPER
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FIG. 3—THE RECURRENT FLYBACK SWEEP on television sets and computer monitor
displays is extremely energy efficient, but will only work over a VERY limited range of

horizontal scan rates.

any instant, only one single dot ap-
pears on the screen. That dot gets
moved around by the scanning pro-
cess, and will get brightened and dim-
med by rapidly setting its intensity at
a video modulation rate.

To build up the illusion of a full pic-
ture, that scanned dot is moved
rapidly and horizontally from left to
right and more slowly vertically from
the top to bottom. The decay charac-
teristics of the phosphors selected
and your human persistence of vision
combine to create the illusion of a
total picture.

Television uses what is known as
an interlaced scan. To build up a TV
frame, the dot starts at the upper left

and rapidly scans to the right and |

slowly on downward, painting every
second scan line. When it gets to the
bottom of this field, it goes back to
the top and picks up what it missed,
painting a second field. The normal
field rate is usually 60 hertz for black
and white or 59.94 hertz for color.

The NTSC (National Television
Standards Committee) standard
uses 512 lines per frame, or 262.5
lines per field. That leads to standard
horizontal scan rates of 15750 Hertz
for black and white or 15735 Hertz for
color. The two numbers end up
slightly different to get all the rest of
those color magic numbers to prop-
erly drop in place.

While watching rent-
al movies, you will
notice annoying pe-
riodic color darken-
ing, color shift,
unwanted lines
flashing or jagged
edges. This s
caused by the copy
protection jammin

signals embedde

in the video tape,
such as Macrovision
copy protection. THE
DIGITAL VIDEO STABI-
LIZER: RXIl COMPLETELY
ELIMINATES ALL COPY
PROTECTIONS AND JAM-
MING SIGNALS AND
BRINGS YOU CRYSTAL
CLEAR PICTURES.

WARNING

THE DIGITAL VIDEO STA-
BILIZER IS INTENDED FOR
PRIVATE HOME USE
ONLY. IT IS NOT IN-
TENDED TO COPY RENT-
AL WOVIES OR
COPYRIGHTED VIDEO
TAPES THAT MAY CON-
STITUTE COPYRIGHT IN-
FRINGEMENT.

DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPYGUARDS

FEATURES

s Easytouseand a
snap to install

+ State-of-the-art
Microchip technol-

085 i
. % automatic
+ Compatible to all
Wes of VCRs and
s

» The best and most
exciting Video Sta-
bilizer in the
market

« Light weight (8
ounces) and com-
Bact (1x3.5x5")

e Uses a standard 9
Volt battery (last 1-
2 years

» Fast UPS delive

. Ank')rlshipping avail-

able
+« UNCONDITIONAL
30 day money
back guarantee
o 1 year warranty

{Dealers Welcome)
FREE 20P Catalog

To Order: $59.95ea +$4 forp & h
Visa, M/C, COD Mon-Fri: 9-6 EST
1-800-445-9285
SCO Electronics Inc. Dept. 63801

| 581 W. MERRICK AD. VALLEY STREAM, NY 11580

ext. 63801

CIRCLE 191 ON FREE INFORMATION CARD

CABLE TV
DESCRAMBLERS

How You Can Save Money on
Cable Rental Fees

Bullet Proof

used on Cable

Date:
Sign=d:

1Unit S+
BEST Super Tri-Bi Auto/
Var. Gainpf\djus[ment $119.95.585 US Cable’ll Beat
Jerrold Super Tri-Bi ... $109.95.379 Anyone’s Price
Scientific Atlanta ......... $109.......879 n
Piongit et s100...579  Advertised in
Panasonic TZPC145.... $99.95..879  this Magazine!

Stargate Converter....... $95.........569
Digital Video Stabilizer. $59.95....$29
Wireless Video Sender..$59.95....$49.95
30 Day Money Back Guarantee
FREE 20 page Catalog
Visa, M/C, COD or send money order to:

U.S. Cable TV Inc. Dept. 53801
4100 N. Powerline Rd., Bldg. F-4
Pompano Beach, FL 33073

1-800-772-6244 ext. 53801

For Our Record

[, the-undersigned, do hereby declare under penalty of perjury
that all produc!_.;_gurchased, now and in the future, will only be

systems with proper authorization from
iocal officials or cable company officials in accordance with all
applicable federal and state laws. FEDERAL AND VARIOUS
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL
ANC CWIL PENALTIES FOR UNAUTHORIZED USE.

No Florida Sales!

CIRCLE 192 ON FREE INFORMATION CARD
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Actel
955 East Arques Avenue
Sunnyvale, CA 94086

(408) 739-1010
CIRCLE 311 ON FREE INFORMATION CARD

AD-Vance Magnetics
625 Monroe Street
Rochester, IN 46975

(219) 223-3158
CIRCLE 312 ON FREE INFORMATION CARD

American Colloid Co
1500 West Shore Drive
Arlington Heights, IL 60004
(708) 392-4600 .
CIRCLE 313 ON FREE INFORMATION CARD

Amuneal
4737 Darrah Street
Phitadelphia, PA 19124

(215) 535-3000
CIRCLE 314 ON FREE INFORMATION CARD

Aremco
PO Box 429
Ossining, NY 10562

(914) 762-0685
CIRCLE 315 ON FREE INFORMATION CARD

Fair-Rite
PO Box J
Wallkill, NY 12589

(914) 895-2055
CIRCLE 316 ON FREE INFORMATION CARD

Interlaced scan is used by NTSC
to minimize flicker. But interlaced
scan is totally unsuitable for data dis-
plays, especially small text! The rea-
son is that interlace works only if
successive lines are more or less the
same. This is clearly not the case
between dot lines of finer text. Thus,
most computer screens demand a
noninterlaced display where each
field is complete and identical.

Most computer monitors also will
use a 59.94- or a 60-hertz vertical
scan rate. Less than that and you'll
end up with too much flicker. If you try
to lengthen the phosphor per-
sistence you may end up with “com-
ets” for traveling balls.

The horizontal scan rate is decided
by how many horizontal lines you are
using per field. As you increase the
number of lines in a display. the hori-
zontal scan rate goes up. Scan rates
from 22 to 45 kilohertz are typical,
with some exotic displays going
much higher.

Now for the kicker: Most monitors
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will work only over a VERY limited
range of horizontal scan frequencies!
Unless you go to some very fancy
multi-sync techniques.
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FIG. 4—MULTI-SYNCING MONITORS
change their sweep values to try and
match an input horizontal scanning rate.
But once selected, they still operate only
over a very limited frequency range.
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Flyback deflection

Why can’'t someone just build a
monitor that accepts an ultra-wide
range of horizontal scan frequencies
and be done with it? The answer to
that has much to do with both energy
conservation and the way things have
been done in the past.

A set of coils known as a deflection
yoke normally goes on the neck of
the display tube. These are plain old
coils that will move your electron
beam to wherever you want it to go.
Normally, the horizontal yoke is
where all the action is, since it does
things several hundred times faster
than the vertical one.

Since several kilowatts or more of
deflection power are involved in the
horizontal deflection of a larger color
display, sneaky tricks will have to be
played to reuse and recycle all of the
energy involved. These sneaky tricks
go by the name of recurrent flyback
deflection, and are shown to you in
Fig. 3

The basic rule of any inductor is



that...
e = LAIAt

Let's rearrange things a tad...
Ai/At=e/l

Now Ai is the change in current
and At is the change in time, so
Ai/At will be a linear current ramp
whose rate of change should equal
your supply voltage divided by the
inductance of your horizontal yoke.

Say that the switch in Fig. 3 is now
open and has been that way for along
time. There is no current in the yoke,
and no deflection. The spot will still
be in the middle of the line.

Now, close the switch, but just for
around one-half of the live scan time.
What happens? We now apply a
positive voltage to an inductor, and
start building a linear current ramp.
That current ramp in the deflection
yoke creates one linearly increasing
magnetic field, and the spot moves to
the right. When you get to the right
side of the screen, you’ll have
bunches of energy stored in the hori-
zontal yoke's magnetic field.

What are you going to do with it? If
you just burn it up as heat, you'll end
up with bad reliability and high power
consumption. Besides needing far
tougher electronics. Instead. let's
work smarter instead of harder.

Open your switch. Your equivalent
circuit now consists of a yoke coil in
series with the flyback capacitor. A
standard and high-Q series-resonant
circuit. But one that started out with
zero volts on your capacitor and a
strong current through the coil.

At this time, all of the energy is in
the coil and none is in the capacitor.
Let the circuit resonate for a while,
exactly like any other series-resonant
circuit. In one quarter of a cycle, the
capacitor will be charged up to a large
positive voltage, often in the
800-1200 volt range. At the peak,
the current will be zero, and the induc-
tor will be “empty” and field-free.

You have now transferred all of the
magnetic energy that was in the yoke
into electrical energy stored in the
flyback capacitor! And done so with
very little loss.

Let the circuit continue to reso-
nate. The current will reverse in direc-
tion, and energy will start transferring
back into the inductor. Note that the
current is now going in the opposite
direction.

Let the circuit resonance continue
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until the capacitor gets to zero volts.
You will now have placed all of the
original magnetic energy right back
into the deflection yoke, with one
very important difference: Since the
current is going in the opposite direc-
tion, you're now at the maximum left
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spot position, compared to the max-
imum right that you were half a reso-
nance cycle ago. And, again, you
have dane this with very little loss.

This process is known as a flyback,
and the retrace interval is called the
flyback time. The beam is turned off
during the flyback time so the retrace
is invisible.

Let the circuit resonance try and
continue. The flyback capacitor will
try and go negative but, at that time, a
damper diode will turn itself on. Your
circuit now consists once again of a
coil connected between a positive
voltage and ground. It will once again
start generating a positive current
ramp. Only this time, it starts from a
negative initial current. Thus, your
sweep starts linearly moving from the
left to the center. As you move on
towards the center of your scan line,
the yoke energy gets sent back into
the positive supply.

When you get to the center of the
screen, you once again close your
switch to repeat everything for the
next cycle. The damper diode shuts
down just as soon as you cross cen-
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ter screen. Automatically.

Once again: Close your switch to
move from center to right. Transfer
the coil energy to a flyback capacitor.
Resonate half a cycle and transfer the
flyback capacitor energy back to the
coil inverting its sign and putting you
far left. Turn on the damping diode to
move from left to center. And repeat
the process once each scan line.

Several details I've omitted: That
flyback pulse also gets sensed and
routed to a current step-up trans-
former called a flyback transformer.
The flyback transformer steals a
minor part of the energy and uses it to
create the high voltage DC supply
that is needed by the display tube.
Other windings can be used for
blanking, horizontal phase com-
parison, and boosted supply voltages
elsewhere in the TV or monitor. And
games have to be played to keep any
uncenter DC bias out of the horizon-
tal yoke. But regardless of these de-
tails, the basic concept of recycling
your deflection energy remains.

This very elegant, highly tested,
and ultra conservative flyback
scheme inherently works best only at
one horizontal scan frequency. And
that is why you can’t normally get a
monitor that can accept any old hori-
zontal rate.

Yes, there are multi-sync monitors.
These usually work by measuring the
intended input scan frequency and
then switching in one or more flyback
capacitors and adjusting the supply
voltage accordingly. Figure 4 shows
one multisync scheme. Once switch-
ed, a multisync monitor is a narrow-
band system just like any other
flyback-driven circuit.

VGA for the Mac LC

The Macintosh LC computer was
designed for use with the Mac color
monitors to the Mac color standards.
Since these can be expensive, lots of
hackers are often on the lookout for
lower-cost substitutes. But note that
you definitely can not use an NTSC
color monitor because of the higher
scan rates on the LC.

And also do note that you should
never buy a substitute monitor with-
out making certain it works and is
good enot'~h for your uses.

Happily, there is a hidden “secret”
provision on the Mac LC that lets you
change your LC output so it is VGA-

compatible. Quality VGA monitors
are often available much cheaper in
far wider selections than are “real”
Mac monitors.

The secret jumper that changes
the LC scan rates for VGA com-
patibility is shown in Fig. 5.

GPS Nav resources

From time to time we've looked at
the Navicube concept right here in
Hardware Hacker. The Navicube is a
magic S5 cube 3 inches on a side
which always knows where it is and
which way it is pointing. Several re-
cent developments that should ulti-
mately make the Navicube possible
include low-cost accelerometers, ad-
vances in fiberoptic gyros, and the
ongoing GPS navigation system.

GPS is short for Global Positioning
Satellites, a military navigation sys-
tem that has recently seen several
dramatic improvements in price, re-
liability, and availability. 1've tried to
gather together some GPS info for
you as this month'’s resource sidebar.

The system consists of a flock of
roving satellites, any five or six of
which should be overhead at any
given time. The satellites broadcast a
series of low microwave-frequency
radio signals. By intercepting and
comparing the signals from several
overhead satellites, you can extract
your current absolute position and do
so to around a fifty-foot accuracy.
Your speed, acceleration, and current
time can also be determined to sur
prisingly high accuracies. Within two
inches per second even.

And by shifting to a differential
scheme from any one known and
fixed point, you can improve your ac-
curacy to a fraction of an inch.

Amazingly, the antennas needed
are no big deal. They can easily fit
inside a small shoebox. Unlike video
satellites, the GPS antennas need a
wide beamwidth, a narrow-frequency
bandwidth, plus a pseudorandom
modulation which works acceptably
well with lower signal-to-noise ratios.
The antennas do require line-of-sight
operation, so they have to be used
outdoors, on a rooftop, or on the top
of a vehicle or boat.

Since the reception electronics are
incredibly complex, it is unlikely that
you would want to try and build up
your own GPS receivers by using dis-
crete components.

Thankfully, sophisticated chip sets
are now becoming readily available
from Rockwell, Magellan, and others.
Their initial pricing is in the $500
range. But it is reasonable to expect
Japanese GPS chips within a year or
two for under $35. So now is the time
to start on your GPS hacks.

The leading trade journalin the field
is called, of alt things, GPS World. itis
free to qualified subscribers. An inter
esting hacker newsletter that deals
with navigation and communications
of interest to cavers is Frank Reid's
great Speleonics. Some other GPS
info appears from time to time in
NASA Tech Briefs. Several other
sources of GPS gear include
Ashtech, Bancomm, Texas Instru-
ments, and Trimble Navigation. Trim-
ble has a nice GPS intro book
available. It's called GPS—A guide to
the next utility.

New tech lit

From Actel, a new databook on
Field Programmable Gate Arrays.
And from Mini-Circuits a new RF/IF
Signal Processing Guide on higher
frequency mixers, splitters, ampli-
fiers, transformers, and such. Their
broadband amplifiers cost around a
dollar or so each.

A free update on our Santa Claus
machine technology is now titled an
Insiders Guide to Rapid Prototyping,
and is available from Management
Roundtable. These folks also put on
annual conferences.

A new quarterly hacker newsletter
on lower-cost vacuum projects and
techniques is now available through
Steve Hansen. It's called The Bell Jar.

Free samples of Liquisorb, a low-
cost cornstarch coliodial absorbent,
are available from American Colloid
Company. Since these sample pack-
ets dramatically swell up in the pres-
ence of liquid water, one obvious use
is as a low-cost flood alarm.

And through Aremco, a Materials
Catalog M12 that includes a wide va-
riety of high-temperature ceramic
materials, including machinable and
pourable versions.

For the fundamentals of digital inte-
grated circuits, be sure to check out
my classic CMOS Cookbook and
TTL Cookbook. You can also reach
me via GEnie PSRT (800) 638-9636,
where you'll find lots of resource stuff
not available elsewhere. R-E



AUDIO UPDATE |

| Reader questions: Real and imagined, serious and silly ;

s

fter several decades of an-
swering readers’ hi-fi ques-
tions for various electronics

and audio publications, one can get a
little nostalgic. | look back with
fondness to the days when | had all
the answers—or at least thought |
did—and was pleased to provide
them to curious readers. Today | cer-
tainly don't have all the answers, and
occasionally | don’t even understand
the questions. In any case, herewith
is a selection of updated Q's and A's
that, if not my greatest hits, at least
reflect some of the interesting con-
cerns of the audio public in the last
decade.

Subliminal Satanism

| keep hearing that some heavy-
metal rock bands put subliminal Sa-
tanic messages on their albums. The
messages are supposedly in the form
of words recorded in reverse at the
ends of certain cuts. What effect do
these messages have on listeners?
LB
Everetts, N.C.

Mostly it causes them to write silly
questions to magazine columnists.
The term “subliminal™ is usually ap-
plied to stimuli that are outside the
range of conscious perception but
are nevertheless said to reach the
brain and affect thinking. The pur-
ported danger in such a technique is
that the messages bypass conscious
evaluation and cause their hearers (or
viewers) to uncritically buy products,
vote for certain candidates... or wor
ship Satan. Since there appears to be
no legitimate research indicating any
effect at all from subliminal motiva-
tional messages, good or bad, |
wouldn’t worry about it... unless, of
course, you experience sudden inex-
plicable urges to buy large quantities
of toothpaste, to vote for Jesse
Helms, or join your local coven after a
long evening of heavy-metal head
banging.

My comments also apply to “'sub-
liminal"" self-help tapes. A recent
study by the National Academy of

Sciences concluded that such tapes
“have no proven value.” That seems
logical, considering that any mes-
sages recorded below the threshold
of hearing would necessarily be bur-
ied in normal tape noise.

Record and tape wear

I hope you can settle a bet for me. |
maintain that, unlike LP records, cas-
settes don't wear out. My friend in-
sists that they both wear with use.
And what s the situation with CD lon-
gevity? I've read some troubling re-
ports lately.
JS.
Evanston, IL

They both wear, but the effects are
different for tapes and discs. When
vinyl discs begin to wear, noise and
distortion are added to the signal.
Worn tapes, on the other hand, tend
to suffer signal losses. There are mo-
mentary 'dropouts’ that reflect
damage to the tape's oxide coating
caused by friction against the player’s
heads, capstan, and guides. There
may also be a partial erasure of the
high frequencies brought about by an
accumulation of residual magnetism
in those same metal parts. Periodic
cleaning and demagnetizing of the
player help minimize the damage.

Over time, there may be a marked
increase in cassette wow and flutter.
Assuming that the player is okay, and
that the tape or the cassette shell
mechanism has not been damaged
through overheating on a car’s
dashboard, the fault is probably
caused by an overly tight winding in-
side the cassette. The tape pack can
be restored to its normal looseness
by repeatedly, but gently, slapping the
cassette face down against a semi-
hard surface such as a magazine or
book. Squeal can sometimes be
helped by a very small amacunt of sil-
icone lubricant applied in the areas
where the tape hubs meet the shell,
but most of the time it reflects a prob-
lem (sometimes brought about by
aging) in the composition of the tape
coating.

Recently questions have been
raised about CD longevity, with
claims that CD's suffer from “laser
rot” over time. The reasons given for
the seli-destructive tendencies of
CD's have been varied, but the claim
is that today's CD’s have, at best, a
very limited life span.

I think that such predictions should
be taken with a sack of salt, consider-
ing their original sources are the
same “‘underground” audio publica-
tions that disparaged CD’s from the
outset.

| spoke to a gentleman in charge of
preservation research at the Library
of Congress, and he says he knows
of no evidence that supports the view
that normal, properly manufactured
CD's will spontaneously “fail” over
time. All of which is not to say that
some CD’s haven't had playback
problems because of mishandling or
manufacturing defects.

Undriven drivers

There's a hi-fi dealer in my area who
features what he calls "'Single Speak-
er Demonstrations.” He claims that it
was discovered in England that the
presence of other non-playing speak-
er systems in a listening room can
affect the sound produced by the
playing speakers. Does the removal
of non-playing speakers really help a
listener evaluate different systems
more accurately?
VSt
Los Angeles, CA

[ don't think so, particularly since it
would certainly prevent a fast A/B
comparison between systems. It's
probable that there is a slight mea-
surable acoustic effect in a show-
room produced by stacks of
uncorinected speaker systems. The-
oretically, acoustic-suspension
speakers would function as
Helmholtz absorbers at the frequen-
cy of their system resonances, and
vented systems would do the same
at their port resonances. In either
case, the suck-outs would occur in
the same low-frequency areas where
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most standing-wave problems occur
and conceivably might moderate the
effects. But given the very large
(10-20 dB) bass-response irreg-
ularities found in most rooms-—in-
cluding dealer demo rooms—it
seems unlikely that even the most
golden of ears could isolate a positive
or negative effect produced by the
presence of a dozen or so undriven
speaker systems.

Incidentally, | understand that
some lunatic fringe audiophiles even
advocate removing telephones,
clocks, and watches from listening
rooms in the belief that they some-
how resonate destructively with the
music. As with so many other super
stitious beliefs, this one also has in it
a small—very small-—grain of truth.

If you were to feed an audio os-
cillator through your system and
sweep it slowly at high volume from,
say, 40 to 200 Hz, you would find that
small and large objects in the room
vibrate slightly at their specific reso-
nant frequencies. But with music
there is usually not enough sustained

acoustic energy at any one frequency
to produce audible resonances. How-
ever, it is not a good idea to place
small art objects on top of your
speakers as there might be enough
coupled vibration to cause them to
dance sympathetically to whatever
tune is playing.

Sonic shatter

I'm curious about the old Memorex
wine glass shattering commercials.
Exactly what technology was in-
volved? Was it anything like Caruso’s
vocal trick?
M.H.
Mendenhall, MS

Like all good wine glasses, the
goblets used in the commercial were
both rigid and relatively fragile. To cali-
brate the goblets, each was placed
directly in front of a loudspeaker driv-
en by an audio oscillator. The os-
cillator was swept slowly through the
range of approximately 700 to 850
Hz, which covered the resonant fre-
quencies of the glasses used by
Memorex. During the frequency

sweep, a finger resting lightly on the
rim of the goblet could easily detect
the increase in vibration at the
goblet's specific resonant frequency.
That was marked on the crystal
goblet for future reference.

At glass-breaking time, a tape re-
cording (on a Memorex cassette)
was made of the celebrity singer pro-
ducing a sustained note at the pre-
viously determined critical frequency.
When the cassette tape was played
back very loudly through a speaker,
the wine glass—which had an ap-
proximately 140-dB sound field im-
pinging on it—would react by flexing
itself to pieces.

Given the above, it should be clear
that shattering a glass by an un-
amplified voice is no easy trick. Not
only does the singer have to produce
an enormous sound pressure level,
but also the frequency has to be with-
in a hertz or so of the wine glass’s
specific—and unknown—resonant
frequency. Perhaps in Caruso's day
voices were stronger and crystal
more fragile. R-E
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DRAWING BOARD

| More on automotive voltage regulators.

nce again | have to apologize
to everyone out there who's
waiting for us to get back to

the design of a digital scope. We
won't be doing that until next time
because | need this space to finish
going through our discussion of gen-
erators, alternators, voltage reg-
ulators, and all the rest of the stuff
you meet when you take a trip to the
always amazing world of charging
systems.

As | mentioned last time, | was
amazed by the amount of interest in
this and, as a certified member in
good standing of the old car and bike
freak club (with a particular emphasis
on British stuff), my duty is clear.

We've already gone through the
basics of the charging system and
seen that there are really only two
ways an alternator can be wired into a
bike or car. One side of the field wind-
ing is tied to either the hot side of the
battery (a pulled-up field), or to
ground (a grounded field). Most Brit-
ish cars and bikes use a pulled-up
field and you'll find a lot of American
cars using a grounded field. | said this
last time but it's really important so let
me repeat it. Before you can build
your own voltage regulator, you HAVE
to know how your alternator is wired.
Using the wrong regulator will de-
stroy the regulator and probably trash
the alternator as well.

The easiest way to tell what sys-
tem is used in your car or bike is to
use a multimeter. With the ignition
turned on, but the engine not running,
measure the voltage from the hot side
of the battery to the terminal marked
“F" on your existing regulator. If you
get a reading between 12 and 13 volts
(the battery voltage), your caris using
a pulled-up field.

If you get a zero, or near-zero read-
ing, you're probably looking at a
grounded field. You can make sure by
reading the voltage from the reg-
ulator's “F" terminal to ground. You
should see the 12- to 13-volt battery

voltage there. If you don’t see the
battery voltage anywhere you either
have a bad connection or you're mea-
suring from the wrong terminals.
Check the multimeter leads and, if
that doesn't cure the problem, get
out a flashlight and trace the wires.
You absolutely have to know what
you're dealing with before you add a
voltage regulator!

Anyone who finds that they have a
pulled-up field can stop reading right
now and skip ahead a bit because the
regulator we designed last month is
exactly the one needed. If you've got
a grounded-field alternator, there's
still some work to do. The regulator
we designed has to be modified be-
fore you can use it.

The easiest way to see the
changes is to compare the original
pulled-up field circuit (last month’s
Fig. 3) to the modified design for a
grounded-field regulator shown in
Fig. 1. One of the first things you
should notice is that R7 and R8 are
now in parallel. Electrically, there's no
real reasor for having those two re-
sistors in parallel. The only reason |
left them both there is to help make
the similarity between the two cir-
cuits more evident. You can leave
them wired in parallel or simply do the

arithmetic necessary to come up with
an equivalent single-resistor replace-
ment.

The major change to the circuit is
that the alternator field connection is
now made off the emitter of Q3 rather
than the collector. All the changes in
the circuit are aimed at varying the
voltage at Q3's emitter. The
Darlington pair made from Q2 and Q3
is still controlled by the voltage at the
collector of Q1 in exactly the same
way as it is for the pulled-up field
regulator. The positive feedback
(supplied by C3 and R&) that speeds
up the switching of the circuit from
fully on to fully off now comes from
(3’s emitter rather than its collector.

The reasons for the changes in the
circuit are all based around the idea of
being able to vary the output voltage.
Since, In the case of a grounded field,
the given is that one side of the field is
tied to ground, the job of the regulator
is to increase the output voltage at
the "F" terminal when the control
voltage at the base of Q1 falls below
the point set by R10. The LED has
been moved so it will monitor the field
voltage and D1 has been moved so it
can soak up any back-voltage gener-
ated when the alternator field collaps-
es. You'll also see that the value of R7
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FIG. 1—COMPARE THE ORIGINAL pulled-up field circuit (last month’s Fig. 3) to the
modified design for a grounded-field regulator shown here.

$oIUON08|J-0IpRY ‘2661 Asenuer

-~
(3,1



:

Rates: Ads are 24" x 274". One insertion $995 each. Six insertions $950 each. Twelve -
insertions $925 each. Closing date same as regular rate card. Send order with remittance to .
Engineering Admart, Radio-clectronics Magazine, 500-B Bi-County Blvd., Farmingdale, NY
11735. Direct telephone inguiries to Arline Fishman, area code-1-516-293-3000. FAX

R-E Engineering Admart

Radio-Electronics, January 1992

~
[+

FCC LICENSE
PREPARATION

The FCC has revised and updated the
commercial license exam. The NEW
EXAM covers updated marine and
aviation rules and regulations,
transistor and digital circuitry.
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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 rm.s. You'll
find MOSFET and bipolar output transistors in
inverting and non-inverting circuits. To Jrder
your copy send $6.25 plus $2.50 for shipping
in the U.S. to Electronic Technology Today
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BP182—MIDI interfacing enables any so
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of these music systems. Combine a computer
and some MIDt instruments and you can have
what is virtually a programmable orchestra. To
order your copy send $6.95 plus $2.50 for
shipping in the U.S. to Electronic Technology
Today Inc., P.0. Box 240, Massapequa Park,
NY 11762-0240.
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has been dropped to 100 ohms but,
as | said earlier, you can replace it and
R8 with a single resistor.

Before we take this any further, a
word or two has to be said about C3.
When the voltage on the output side
of the regulator changes, some volt-
age is bled off through C3 and used
to help speed up the action of the
regulator. That is true both when the
regulator is supplying current to the
alternator field and when it's shutting
the field current down as well. So,
when the regulator is working, cur-
rent will flow back and forth through
Cs.

Whenever you have that situation
with an electrolytic, the right compo-
nent to use is a non-polarized capaci-
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R the time. If you can't find a non-polar-  back on the road, | figured I'd be able
orm L i2€d electrolytic of the proper value, a  to drive to the parts supplier, get the
o standard substitute is to use a pair of  right component, and make the cor
—ammm pOlarized capacitors wired front-to-  rect substitution.
= mmms  Dack in parallel. When | was building That was several years ago and,
L smmm the circuit, | didn't have a non-polar  even though I've made many trips to
e el ized22 wF capacitor around so, since  Capacitors-R-Us since then, I've nev-

FIG. 2—FOIL PATTERN for the grounded-
field regulator.

I was in a hurry to get the circuitin my
car, | just used a regular polarized

er replaced the original polarized ca-
pacitor. | know it's the right thing to do




but I've never gotten around to it. The
choice is yours.

The foil pattern for the grounded-
field regulator is in Fig. 2, and the
parts-placement/wiring diagram is
shown in Fig. 3. If you have last
month’s column around, you’'ll see
that the new pattern is not very dif-
ferent from the pattern for the pre-
vious regulator.

Once you have the regulator ready
to install in your car, use at least 14-
gauge wire for the three connections
to the vehicle’s electrical system. Re-
member that the field windings in the
alternator have an impedance of only
about four ohms so, with a minimum
of twelve volts from the battery, the
wire has to carry at least four amps. If
you have any doubts about the gauge
of the wire, use the same stuff that
was there originally.

The only other precaution to take
when you're using either one of the
two regulators is to realize that, since
they're designed to be adjustable,
they're capable of making the alter
nator put out a lot of power. While that
isn't so bad for short periods of time,
having the electrical system run at a
constant level of sixteen or seven-
teen volts is a good way to blow stuff
up.

As soon as you have the circuit
connected and you're sure that the
whole charging system is working,
spend a little bit of time with your
multimeter to calibrate the potenti-
ometer (R10). Adjusting the potenti-
ometer will change the trip point of
the regulator and you should have
those voltages marked wherever you
have the potentiometer mounted.
Red-line the settings at sixteen
volts—you never, NEVER want the
system voltage to get beyond that
point.

If you're one of those unfortunate
people who have a generator as your
system’s electrical engine, none of
the circuits we've developed are suit-
able. As we discussed last month,
since the amount of current you get
from a generator is solely dependent
on how fast it's turning, the only way
to control the current being fed to the
electrical system is to have a make-
and-break type switch between the
generator’s output and the rest of the
electrical system.

You can always use an alternator/
regulator combination in place of a

generator. The only problems you'll
have are mechanical ones, since
you'll more than likely have to fab-
ricate your own mounting brackets
and you may be forced to do a bit of
surgery to make everything fit in se-
curely. While doing a substitution like
this is simple in theory, in practice
there are a couple of nasty things that
can screw you up if you're not careful.

The two big hassles are the sub-
stitute alternator's maximum current
output for a given RPM and the size
of the alternator pulley. As your start-
ing point, you want the alternator to
be able to generate enough current
when the engine is idling. | can’t give
you exact figures since they'll depend
on your vehicle. You might be able to
get them from the paperwork cover-
ing your existing generator.

Once you have a ballpark current
figure, you're ready to start the
search for a suitable alternator. Most
alternator pulleys are about half the
diameter of the main one driven by
the engine. That means the alternator
generally turns twice as fast as the

engine and the alternator you need
should have a high enough maximum
current output at about twice your
engine idle speed. The voltage reg-
ulator will take care of determining
how much below that maximum cur-
rent is right for your system. All you'll
have to do is put a multimeter across
the battery and adjust R10.

What makes everything compli-
cated is the fan belt. You want to be
absolutely sure that, once you have
the new alternator mounted next to
the engine, you can use a standard-
size far belt. This is such a big deal
that I'd remake the alternator mounts
to change the circumference of the
needed fan belt. Nothing is worse
than not being able to get replace-
ment fan belts from any auto supplier
in the universe.

I wish | had a simpler answer to the
problern of generators but all I've ever
done is replace them with alter
nators. I'll admit that it's a lot more
work than building a replacement reg-
ulator but the ultimate outcome is a
lot better.
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PC-BASED TEST EQUIPMENT

continued from page 62

ASK R-E

continued from page 13

specified value, the relay will be
energized. When the tempera-
ture rises again, the relay will be
de-energized. For example, to
trip at 10.5°C, add the lines
shown in Listing 2 between lines
16 and 17 of the original pro-
gram.

You can also change the value
in the FOR-NEXT loop to alter the
time between samples. For in-
stance, on the author’s system,
changing the value to 5000
causes samples to be collected
once every 10 seconds. The exact
time depends on your PC's speed,
so you'll have to experiment.

With a longer time between
samples, you can leg data sam-
ples to disk. To do so, change
lines 4, 16 and 17 as shown in
Listing 3.

To read and display the resul-
tant data, run the program
shown in Listing 4.

Other inputs

The signal conditioner circuit
can accept other input sources,
including linear-displacement
potentiometers (LDP’s), piezo-
electric transducers, and micro-
phones. An LDP is a specialized
potentiometer whose wiper
moves linearly instead of in the
normal circular fashion. Usually
these extremely accurate devices,
which can be purchased from
surplus electronics suppliers, are
mechanically connected to a
moving mechanism. They con-
vert linear motion into a corre-
sponding resistance. If a DC
voltage is placed across the LDR,
the output at the wiper is a volt-
age proportional to the amount
of displacement of the slider.

Piezoelectric devices can be at-
tached directly to a surface to
measure tension and stress. Un-
like an LDP, a piezoelectric device
produces a voltage directly, hence
doesn’t need a DC voltage source.
A microphone can also be used to
measure sound-related phe-
nomenon.

In fact, any device that can pro-
vide a voltage that varies between
zero and a few hundred millivolts
can be connected to the circuit
described in this article. R-E
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FIG. 3—AN AUDIO LIMITER will turn the volume down for you whenever the sound gets

too loud.

amplifier has to pass through the re-
sistor on the +V line. The amount of
current drawn by the amp will vary in
direct proportion to the amount of
work the amplifier has to do. As the
input signal increases, so does the
amount of current the amplifier needs
to handle it.

The voltage created across the re-
sistor is a DC analog of the AC audio
voltage at the amplifier's inputs. The
DC voltage controls the transistor
and, when it's high enough, the tran-
sistor will turn on and energize the
LED in the optoisolator. That will
change the resistance of the pho-
toresistor wired into the amplifier's
feedback loop and, as a result, cause
a change in the gain of the amplifier.
All the parts used in the limiter are
easy to find with the possible excep-
tion of the optoisolator. That isn't a
big deal since you can make one of
your own by using a standard LED
and photoresistor. Just put them next
to each other in a small tube and seal
up the tube ends to make it light-tight.

Building the circuit is a lot easier
than getting it into your TV set. If you
have any doubts at all about doing it,
you're much better off forgetting the
whole idea. You really don’t want to
blow up the TV or yourself in the pro-
cess of modifying the audio.

If you're TV has an earphone jack,
you can build the circuit in a small box
and run the audio from the jack,
through a small isolation transformer,
through the limiter, and finally con-
nect it to a separate amplifier and
speaker.

POWER-SUPPLY REPAIR

| have an IBM-compatible com-
puter and the power supply died
on me. | took it out of the case
and, after some investigation, I'm
pretty sure that one of the trans-
formers is shorted. It seems like a
shame to buy a new supply since
all it would take to repair my old
one is replacing one component.
Do you have any sources of sup-
ply for the transformer | need?—
G. Benfisch, New York, NY

All of the IBM-type power supplies
are regulated switchers and they all
use at least two transformers—one
for the AC line voltage and the other
for the switcher. You didn't specify
which one was shorted but re-
member that both of them have to fit
exactly on the printed circuit board.
You can probably find a replacement
transformer that has the same specs
as the one you need but you also have
to make sure it fits on the board.

If you are willing to devote a lot of
time to catalogs, ads, and the tele-
phone, you might come up with
something suitable, but since a whole
replacement supply costs only about
forty or fifty bucks from just about
every supplier in the universe, | can’t
see any reason to screw around with
fixing your old one.

Your time has to be worth some-
thing, and even if you found a replace-
ment transformer | wouldn't be
surprised if it costs as much as a
whole new power supply. But then
again, the education just might be
worth the expense. R-E




SPEAKER MATE

continued from page 66

gain is built into the unit to allow
for different electret micro-
phones, but it can be set very
high before any feedback occurs.
You can actually set the gain to
the point where you can be heard
on the speakerphone in an adja-
cent room.

With the unit plugged into
your phone line, turn the ANSWER
switch on and you should hear a
dial tone. (You may need a "Y"
adaptor to put the Speaker-Mate
in parallel with an existing tele-
phone.) The dial tone will not be
very loud because the device is
designed to limit the volume of
the dial output, but you will hear
it. The LEVEL control will respond
only alittle bit due to the limiting
action of the dial-tone detector
within ICI1.

The next step is to get a friend
to help you set up the micro-
phone gain. The mid setting will
probably be close, but you may
want more gain depending on
the environment and if you want
to be able to use the device at
some distance. Remember,
though, that at higher settings
background noise will also come
through and the speech may
have an echo. For desk use, a set-
ting can be found that allows
talking in a normal voice with the
unit placed about 15 to 20 inches
from the user. Remember that
the person you are talking to is
the judge of the microphone set-
ting, and the voLuMmE control af-
fects only your received listening
level.

Once set up, you must call
someone on a conventional
phone, turn on the Speaker-
Mate, and then hang up the reg-
ular phone. To receive calls, sim-
ply answer with the Speaker-
Mate and speak in a normal
voice. The sound quality is so
good that the calling party will
probably not even know you are
using a speakerphone.

User add-ons

In a rural installation, the add-
ed distance from the central
phone office can cause a reduc-
tion in loop current to the point

where line-powered operation of
the project may become mar-
ginal. Performance in the talk
path is normal, but the received
audio may have a pumping
sound due to the lack of available
current to reproduce the audio
peaks.

While the project would still be
usable, Fig. 7 shows a simple ex-
ternal power addition which con-
sists of adding a Y-inch mini-
ature jack {J2), a DPDT slide
switch (S83), and a diode (D2).
The parts can be mounted on the
rear panel of the project case and
wired into the printed-circuit
board. The PC board is prepared
by removing jumper JU1 and
connecting the two wires from S3
in place of JU1; the ground con-
nection can be made to a spare
hole in the board provided for
this purpose.

As shown in Fig. 7, S3 will
switch the unit between being
line-powered and powered from
an external source. If you're
using the external-power modi-
fication, a 4.5- or 6-volt DC wall
adaptor is perfect. Do not exceed
6 volts, as the Zener diode is not
in the circuit when using exter-
nal power.

The Speaker-Mate is not a
stand alone telephone because a
ringer is needed to hear incom-
ing calls and a dialer is required
to make outgoing calls. You may
want to add the ringer to the
Speaker-Mate, as shown in Fig.
8. The tone ringer chip (IC3),
manufactured by Texas Instru-
ments, monitors the telephone
line for a ring signal of 15 to 68
Hz, 40 to 150 volts AC. The ring
signal powers a two-tone warble
signal generated by IC3. The out-
put of the device drives a solid-
state piezoelectric transducer.
The circuit can be installed with-
in the Speaker-Mate’s enclosure
and the transducer can be
mounted on the front or rear pan-
el, with a small hole drilled as an
audio port.

There is also a dialer circuit
you can build using Motorola’s
MC145412 IC and a handful of
other miscellaneous parts. The
schematic for the dialer circuit is
available from Project-Mate (see
the parts list) if you send a self-
addressed stamped envelope
(SASE). R-E
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ultimedia. It may be the first
overhyped buzzword of the
90's. Or it may be the begin-

ning of Gutenberg Il. Gutenberg | oc-
curred around the year 1440, when
Johannes Gutenberg invented mova-
ble type, thus clearing the way for
high-volume printing. High-volume
printing did two things: it vastly in-
creased the variety of literature avail-
able, and it vastly increased the
audience for that literature. Sixty
years later, millions of books had
been printed, and Europe was home
to thousands of what we today might
call “QwikPrint” shops. Five hundred
and fifty one years later, we're on the
threshold of another revolution in
publication technology. Gutenberg |
brought to the masses media for the
efficient transmission of language;
Gutenberg [l will bring to the masses
media for the efficient transmission
of all aural and visual information.

That's a grandiose claim. However,
the confluence of several social and
technological factors makes it a likely
one.

Socially, traditional forms are los-
ing out to other media. Literacy is
dropping; mixed-media forms of edu-
cation and entertainment are becom-
ing increasingly popular. People
depend more on CNN than the New
York Times to keep abreast of current
events. Computer-generated graph-
ics receive frequent showings in ma-
jor art centers. Electronic music has
received the attention of serious
composers. Live drama is now min-
uscule compared to film. Traditional
print publishers are dabbling in new
forms—books on tape, encyclope-
dias on CD-ROM. And video games
are preparing an entire generation for
a lifetime of interaction with elec-
tronic media. High schools are gradu-
ating illiterate, innumerate people; to
compensate, corporations are
spending billions educating, re-
educating, and preeducating this in-
creasingly unqualified work force.

MULTIMEDIA
APPLICATIONS

GRAPHICAL ENVIRONMENT
WITH MULTIMEDIA
EXTENSIONS

CPU |MEMORY | DISK | VIDEO

FIG. 1—MULTIMEDIA ARCHITECTURE
provides a standard interface for multi-
media applications to build on.

You may bemoan the loss of tradi-
tional modes of communication—and
| would join you. Nonetheless, it's
happening. So you can either throw
up your hands or find a way of pre-
serving the old while embracing the
new. And that's where multimedia fits
in.

Gutenberg Il

In addition to those social factors,
there's a whole lot of technology
coming together to set the stage for
Gutenberg Il. The basic architecture
is shown in Fig. 1.

Multimedia demands computing
power, including a fast CPU, lots of
memory (RAM) and permanent stor-
age (disk), and high resolution video.
Now this base technology level is
here, at affordable prices.

On top of the base technology
layer is a userfriendly graphical en-
vironment, with special extensions to

VENDOR INFORMATION

SideBar ($99.99), Paper Software,

P.O. Box 567, New Paltz, NY 12561.

(800) 551-5187, (914) 255-0056.
CIRCLE 41 ON FREE INFORMATION CARD

High-Tech Ventures, The Guide for Entre-
preneurial Success, ($29.25) C. Gordan
Bell and John E. McNamara, by Addison-
Wesley, April 1991.

CIRCLE 42 ON FREE INFORMATION CARD

~ JEFF HOLTZMAN

handle new media (sound cards, CD-
ROM drives, MIDI interfaces, laser
disc and other motion video sources,
etc.). The graphical environment is a
highly contentious area right now, but
recent events lead me to the con-
clusion that when all the smoke
clears, there's going to be much less
different among the competing sys-
tems than there is in common. Win-
dows, OS5/2, and the Mac environ-
ment are all headed toward stan-
dards. Architectural layering will hide
underlying technologies, so it won't
matter whether you're running the
Mac Finder, Windows' Program Man-
ager, or the OS/2 Desktop. It'll mat-
ter even less whether it's an Intel or
Motorola CPU under the hood. When
you plug in the latest multimedia ex-
travaganza, it'll just run.

At the highest level are the applica-
tions. There are some 2500 CD-
ROM titles in “print” right now. Few
of these are multimedia based; the
vast majority consist of pretty boring
text/numeric databases. However,
several dozen full multimedia titles
will be released between the time this
is written and the time you read it;
1992 promises the release of hun-
dreds of new titles. Such as? How
about: Compton’s Multimedia Ency-
clopedia, the Guinness Multimedia
Disk of Records, Just Grandma and
Me: A Broderbund Living Book,
Countries of the World, Composer
Quest, The Electronic Library of Art,
Berlitz language lessons (Spanish,
French, German, italian), Great Cities
of the World, Battle Chess, SimCity,
The Macmillan Dictionary for Chil-
dren, Multimedia Beethoven, Intro-
ductory Games in French and
Spanish, World Atlas, Desert Storm.

There are other factors contribut-
ing to this revolution in publishing.
Hypertext research initiated by Ted
Nelson in the early 60’s plays a promi-
nent role. Advances in cognitive and
instructional psychology also contrib-
ute significantly.



TABLE 1—MULTIMEDIA HARDWARE LEVELS

Component | Base Level Power User Developer _
CPU 80286/10 MHz | 80386/25 MHz | 80486/33 MHz & [dird o o
___“_‘.,3531, d;“‘*——
RAM 2 MB 4 MB 16 MB i =
- 3 adebar view
Hard disk 30 MB 80 MB 0.5-1.0 GB [ahed]
ADre Carthur]
Video VGA (16 color) VGA (256 color) | 1024 x 768 x 256 : [books)
color, non-interlaced, L b
video overlay i f[o
; 1 fmyn]
Optical storage* CD-ROM with audio output 1 [pmc)irr::!ex]
Audio* 8-bit DAC, 8-bit ADC, 11 and 22 kHz sampling rates. Bl e g %qi;’"]
16-bit DAC and ADC preferred. ST
Multi-voice synthesizer. e
MIDt Bl [ 5]
*Note: Required for upgrade kit ‘::::: ljﬁ:
i TR B B
; Sl unk
. ] jgwfilec ta
Getting in step MPMC. The IBM/Microsoft battle is GDnve i freemnfo ot
S treeinfo nc

Chances are you don't own a multi-
media-compatible PC right now. But
as those titles are released, you're
going to start thinking strongly about
buying one, or about buying an up-
grade kit for your existing PC (or buy-
ing separate components for an
upgrade.)

Microsoft has defined a basic mul-
timedia PC as shown in Column 2 of
Table 1; performance-conscious
users will want a system like that in
Column 3; developers will opt for
something like Column 4. An up-
grade kit consists of a CD-ROM
drive, along with an audio board that
provides ADC, DAC, and MIDI sup-
port.

NCR, CompuAdd, Tandy, NEC,
Olivetti, Zenith, Fujitsu, and Philips
have all announced or begun shipping
multimedia PC's; prices start around
$2500. Upgrade kits starting around
$700 are available from CompuAdd,
Creative Labs, Headland, Media Vi-
sion, and Tandy.

It's only a matter of time before all
major hardware vendors provide sim-
ilar offerings.

Standards and competition
Microsoft initiated formation of a
trade group, the Multimedia PC Mar-
keting Council IMPMC). Since its for
mation, however, the MPMC has
attached itself to the Software Pub-
lishers Association, thereby guaran-
teeing that no one vendor's interests
will be served at the expense of
others—or the consumer's.
Nonetheless, there is IBM, which
has been strangely silent about the

one thing, but bear in mind that IBM is
heavily involved in multimedia tech-
nologies. A few years ago Big Blue
introduced a touch-screen system
that is widely used in training applica-
tions. The company has an entire divi-
sion dedicated to educational sys-
tems; it has funded or sponsored
projects that we'll soon be hearing
lots about, including one on the voy-
age of Columbus. Other IBM titles
include Ulysses, the Declaration of
Independence, and Hamlet. Expect a
strong showing—when IBM is ready.

There are some other technologies
that have been hanging around for
years, waiting to become ecanomical
and adopted by large numbers of
users. DVI (Digital Video Interactive)
is one; CD-I (Compact Disc Interac-
tive) is another. It's too soon to tell
whether the Microsoft/MPMC stan-
dards will really take hold. It's likely
that they will, however. These stan-
dards are comprehensive, are built on
general-purpose computing plat-
forms, and are supported by a fairly
broad spectrum of vendors. Why
would the average consumer buy a
CD-l player when he or she can get
the same effect on a PC that also
allows word processing, checkbook
balancing, etc? DVI, CDI, and similar
technologies will either become com-
pliant with emerging standards, re-
main as they are and carve out niche
markets, or simply die.

Conclusions

Above | said that Gutenberg Il
would support all sound and visual
information. Want to guess what

FIiG. 2—SIDEBAR is the most elegant Win-
dows shell on the market. It won’t over-
load you with features; rather it adheres to
a smali-is-beautiful philosophy. Nice
work.

Gutenberg Il will support? Even bet-
ter, when it'll happen?

News bits

Intel’'s microprocessor line is com-
ing under increasing pressure.
Chips & Technologies, which
has suffered financial hardships in re-
cent years, has bet the farm on two
new chip lines that the company
hopes will restore it to the glory of
former days. One line comprises a
set of 386DX and 386SX CPU's; the
other is a complete PC-on-a-chip.
The latter combines fully compatible
versions of the major system compo-
nents (8086 CPU, 8254 timer, 8259
interrupt controller, DMA emulator,
XT bus controller, CGA graphics con-
troller. and 16C450 UART) in a single
package called the F8680. Building a
system with the F8680 amounts to

SOIU0I)0B|F-0IpRY ‘2661 Arenuer
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BUYER’'S MART

FOR SALE

TUBES: “oldest,” “latest.” Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewocod Ave.,
R.E., Hammond, IN 46324.

RESTRICTED technical information: Electronic sur-
veillance, schematics, locksmithing, covert sci-
ences, hacking, etc. Huge selection. Free
brochures. MENTOR-Z, Drawer 1549, Asbury
Park, NJ 07712.

CABLE TV converters: Jerrold, Oak, Scientific At-
lantic, Zenith & many others. “New MTS” stereo
add-on: mute & volume. Ideal for 400 and 450
owners! 1 (800) 826-7623, Amex, Visa, M/C accept-
ed. B & B INC., 4030 Beau-D-Rue Drive, Eagan,
MN 55122.

FREE CATALOG

FAMOUS “FIRESTIK” BRAND CB ANTENNAS
AND ACCESSORIES. QUALITY PRODUCTS
FOR THE SERIOUS CB’er. SINCE 1962

FIRESTIK ANTENNA COMPANY

2614 EAST ADAMS

PHOENIX, ARIZONA 85034

DESCRAMBLERS cable TV converters, lowest
prices, guaranteed, best quality, all types available,
CNC CONCEPTS, INC., Box 34503, Minneapolis,
MN 55434. 1 (800) 535-1843.

TOCOM and Zenith “test” chips. Fully activates
unit. $50.00. Cable descramblers from $40.00.
Orders 1 (800) 452-7090. Information (213)

SPEAKER repair. Al makes — models. Stereo &
professional. Kits availabie. Refoaming $18.00. AT-
LANTA AUDIO LABS, 1 (800) 568-6971.

REMOVE tamper resistant torx screws. Set in-
cludes seven 4" bits. $29.95 plus $3.50 S&H. SUN-
SET ELECTRONICS, 12145 Alta Carmel Court,
Suite 250-139, San Diego, CA 92128.

867-0081.

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:

Radio-Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $25.00.

{ ) Plans/Kits () Business Opportunities () For Sale

() Education/Instruction { ) Wanted () Satellite Television

()

Special Category: $25.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No retunds or credits for typesetting errors can be made unless you clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5
TUBES, new, up to 90% off, SASE, KIRBY, 298
West Carmel Drive, Carmel, IN 46032.
T.V. notch filters, phone recording equipment, bro- 6 7 8 9 10
chure $1.00. MICRO THinc. Box 63/6025, Margate,
FL 33063. (305) 752-9202.
CIRCUIT Boards — Complete printed circuit fab- 11 12 13 14 15 ($46.50)
rication from single sided to production multilayers.
Twenty-four hour turnaround available. CIRCUIT
CENTER, PO Box 128, Addison, IL 60101. (708
5430671 X : (708) 16 ($49.60) 17 ($52.70) 18 ($55.80) 19 ($58.90) 20 ($62.00)
PREVENT descrambler detection & damage! Order
Tech-Block today! Simple in-line connection. Only
$19.95 P.P.D. THE STAGE DOOR VIDEQ, PO Box 21 ($65.10) 22 ($68.20) 23 ($71.30) 24 ($74.40) 25 ($77.50)
518, Belleview, FL 32620. For C.0.D.’s 1 (800)
395-4557.
26 ($80.60) 27 ($83.70) 28 ($86.80) 29 ($89.90) 30 ($93.00)
Quality Microwave TV Antennas
IRELESS CABLE - IFTS - MMDS - Amateur TV 31 ($96.10) 32 ($99.20) 33 ($102.30) 34 ($105.40) 35 ($108.50)

Utira High Gain 50db(+} » Tuneabie 1.9 to 2.7 Ghz.
« 36-Channel System Complete $149.95
« 12-Channel System Complete $114.95
« Call or write {SASE) for “FREE" Catalog
HILLIPS-TECH ELECTRONICS
* P.0. Box 8533 . Scottsdale, AZ 85252
LIFETIME  {602) 947-7700 ($3.00 Credit a# phone orders)
WARRANTY MasterCard « Visa « COD’s « Quantity Pricing

ELECTRONIC supermarket surplus prices! Trans-
former specials, railroaders, builders, engineers,
experimenters, LSASE, FERTIK'S, 5400 Ella, Phi-
la., PA 19120.

QUR monthly picture flyer lists quality surplus parts
at low prices. Single and quantity prices. STAR-
TRONICS, Box 683, McMinnville, OR 97128.

PHOTOFACT folders under #1400 $5.00. Others
$7.00. Postpaid. LOEB, 414 Chestnut Lane, East
Meadow, NY 11554. {516) 481-4380.

CB RADIO OWNERS!

We specialize in a wide variety of technical
information, parts and services for CB radios
10-Meter and FM conversion kits, repair books,
plans, high-performance accessories. Thousands
of satisfied customers since 1976! Catalog $2
CBC INTERNATIONAL
P.0. BOX 31500RE, PHOENIX, AZ 85046

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information {Sorry. no telephone orders can be accepted.)

Card Number Expiration Date

/

Signature

Please Print Name

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$3.10 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues: 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for
indwviduals who want to buy or sell a personal item) $2.50 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 55¢
per word additional. Entire ad in boldface, $3.70 per word. TINT SCREEN BEHIND ENTIRE AD: $3.85 per
word. TINT SCREEN BEHIND ENTIRE AD LUS ALL BOLD FACE AD: $4.50 per word. EXPANDED
TYPE AD: $4.70 per word prepaid. Entire ad in boldface, $5.60 per word. TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: $5.90 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS
ALL BOLD FACE AD: $6.80 per word. DISPLAY ADS: 1" x 2v«"—$410.00; 2" x 2¥"—$820.00; 3" x
2v4"—$1230.00. General Information: Frequency rates and prepayment discounts are available. ALL
COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.O. BOX ADDRESS WILL
NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS
AND PHONE NUMBER. Copy to be in our hznds on the 5th of the third month preceding the date of the
issue. (1.e., Aug. 1ssue copy must be receivec by May 5th). When normal closing date falls on Saturday.
Sunday or Holiday, issue closes on preceding working day. Send for the classified brochure. Circle Number
49 on the Free Information Card.




TEST equipment pre-owned now at affordable
prices. Si?nal generators from $50.00, os-
cilloscopes from $50.00, other equipment, including
manuals available. Send $2.00 U.S. for catalog,
refunded on 1st order. J.B. ELECTRONICS, 3446
Dempster, Skokie, Il. 60076. (708) 982-1973.

DESCRAMBLERS: Oak Sigma, Varisync, Hamlin,
Scientific Atlanta, Jerrold, Pioneer, Sylvania. Cata-
log $5.00 moneyorder (credited first order), service
manuals, schematics, SURPLUS ELECTRONICS,
PO Box 10009, Colorado Springs, CO 80932.

WIRELESS CABLE RECEIVERS 1.9 T0 2.7 GHz

30 CH PARABOLIC DISH SYSTEM $173 90
30 CH ROD ANTENNA SYSTEM $193 90
30 CHCRYSTAL CONTROLLED SYSTEM $294 95
SUN MICROWAVE INT'L. INC SENO $1 00 FOR
P.0. BOX #34522 CATALDG ON THESE
PHOENIX, AZ 85067 AND OTHER FINE
(602) 230-1245 VIOEO PRODUCTS
QUANTITY DISCOUNTS

ORDERS DMLY 1-800-434-4190 COOE 9793

VISAMC AME X

YO! Like to go exglorin ? New computer maze
game — Dungeon Thief. Simple, fun, for all ages/
abilities. Full game $15.00, demo $3.00. PC's/com-
patibles, color or mono. Specify disk (5.25," 3.5")
Check/m.o. to: SENTE SYSTEMS,INC., Dept. 67,
Box 9439, Anaheim, CA 92812.

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

DESCRAMBLERS, all brands, examples Tocom
VIP wir $275.00, Oak RTC-56 w/r 10 @ $89.00, M-3
5-B $35.00 — 10 @ $29.00, F.T.B. 10 @' $59.00,
SA3-B 10 @ $59.00, Hamlin CRX-6600 w/r 10 @
$79.00, Sylvania 4040 DIC replaces Jerrold 400
DIC w/r 10 @ $69.00, full warranty C.O.D. orders
OK MOUNT HOOD ELECTRONICS, (206)
260-0107.

.!*!: Advanced solid-state LASER

This ineredible unit 'ﬂih less
than 1/2 ounce. Only 1.128°

long and 0.580" wide. With a
range of more than 1000 yards,
ou are limited only by your

magination!

This is not s breakable
[

two or morel  supply.
POLARIS Industries

141 W. Wicuca Rd.. Suite 300-B
Atlanta, GA. 3034Z
Calt Our Toll Free 24-Hour Order Line

1-800-222-5520

m isal

TEST TURN-ONS SA 8580 SA 8550 SA 8500 SA

8570/90 Zenith all Jerrold Starcom 6/7 Tocom-VIP

$44.95 each 1 ps boxes SA 8580 Starcom 7B/B

(F:’ioneer 6110 Tocom VIP $279.95 each. 1 (800) 74-
ABLE.

CB TV Jerrold 450-DIC $45.00, JSX-DIC M35B or
SB-3 $19.00, RTC-56 $79.00. Other brands in
stock. For dealers only (405) 685-2048.

ELECTRONIC test equipment and parts. Free cata-
log. EF ELECTRONICS, Box 326, Aurora, IL
60506.

TUBES. Thousands. $ .85. None higher. SASE for
list. CHUCK ADAMSON, 3410 Sands, El PAso, TX
79904. (915) 757-8609.

DESCRAMBLERS

CAB

YOU WON'T AND ANY HCLES N oR WARRANTES
WE CARRY ALL MAJOR BRANDS
BEST PRICE BEST
THE CONNECTION

1-512.250503] S ¢

DESCRAMBLER LIQUIDATION!
FREE CATALOG!

Hamlin Zombos $44, Oak M33B $60 (min. 5), etc.
WEST COAST ELECTRONICS
For Information: 818-709-1758

Catalogs & Orders: 800-628-9656

/(= —
Ferro Fluid

Pro-Tach ferro fluid is commonly
used on voice coils to substantially
improve frequency response,
increase transient and continuous
power handling capabilities and
reduce second and third order
harmonic distortion. It reduces the
Q and lowers the impedance peak
at resonance without a significant
reduction in SPL. Ferro fluid can
effectively increase power
handling capability of a driver by 200-300%. General
purpose fluid for tweeters and midranges only. 10cc
bottle (enough for 75-100 tweeters).

#RM-340-430 $1 ggeich
Light Oak Speaker Cabinet

Premium ported speaker cabi-

net made of acoustical grade

particle board and covered with

Y alight oak vinyl laminate. Pre-
;i cut with an 11-1/4" hole for use
with most 12" woofers. The

baffle board has no tweeter or

midrange holes for design flex-

ibility. The 3/4" thick particle

board ensures low panel reso-

nance. Dimensions: 11*x 15"x

27°. Volume: 2.5 cu ft. Grill

and terminal included. Sold
individually.
' 50
#RM.262-100 $49% $45
Bach  (2up)

+15 day money back

International inc

/E}}';';%ss

Local: 1-513-222-0173

LFAX: 513-222-4644 destination customer

We accept Mastercard, Visa, Discover, and C.0.D. orders. «

24 hour shipping «  Shipping charge « UPS chart rate + $1.00

($3.00 minimum charge) « Hours 8:30 am - 7:00 pm EST,

340 E. First St., Dayton, Ohio 45402 Monday - Friday * 9:00 am - 200 pm Saturday. Mail order customers,
please call for shipping estimate on orders exceeding 5 lbs. Foreign

12 Gauge Neon Wire

The competition in tocay's
auto sound contests i3 so
fierce that good sound
alone is not enough to
win. More and more
installers are striving 1o
make their instaliation
more pleasing to the aye.
Parts Express now stocks
12 gauge speaker wire in vibrant neon colors. Ttis wire is
the same high quality, made in the U.S. wire you have
used before, but now it has flashy, neon colored insulating
jackets. Available in neon pink, neon green, and neon
orange. Sold by the foot on or 50 ft. spools.

#RM-100-162 (Neon pink) ¢
#RM-100-166 (Neon orange) 49 /Ft.
#RM-100-170 (Neon green)

Tuned Port Tubes

These attractive, preformad tuned
ports allow the back oressure ra-
diated fromthe rear of the woofer
to reinforce the sound level in
front. Made of black plastic.

Part # Length Dia. (1-9) (10-up)
#RM-260-320 & 1-7/8" 1.40 .95
#RM-260-321 a4 1-7/8" 1.60 1.20
#RM-260-322 5" 2" 1.65 1.30
#RM-260-323 f 2-7/8 1.40 .95
#RM-260-324 (¢ 2-7/8" 1.85 1.50
#RM-260-326 g 2-7/8" 1.65 1.30
#RM-260-327  2-1/2" 3-7/8 1.85 1.50
#RM-260-328 5" 3-7/8" 1.95 1,60

~_ No mixing for quantity pricing.

guarantee + $15.00 minimum order «

s please send $5.00 U.S. tunds for catalog postage.

Y
Famous Maker 3-1/2" Speaker Pair

Dual cone 3-172" speaker
pair for upgrading stock
dash speakers. Graphite
fiber composite wooter cone
provides a smooth extended
response at a/l power levels.
The high frequency radiator
(whizzer) takes over from the woofer at 6,000 Hz and
greatly extends the response past 20 KHz. Strontium
forrte magner. 3/4" high temperature voice ccil.
Impedance: ¢ ohm. Power handling capability: 25 watts
continuous, 70 watts peak. Frequency response: 120-
21,G00 Hz. Equipped with dust screer. Made in the U.S.
by a companx with over 40 years experience in the auto

sound markex.
$2 9?32"

#RM-265-275
SubwocterInput/Output Terminal

- 7

This recessed terminal ~ « - ]
panel has inputs for right
and left channels as well
as outputs for right and
left channets to route to
your satellite speakers.
Greatly simpiifies 7 ]
subiwooler hook-up. Eod . @ *
Outside dimansions: o -

3-7/8" x 5-3/8".

#RM-260-308 W‘ .
s $3% e Trw

(1-9)

N =
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4+ 9 % ®« PRESENTING 4 % & %«

CABLE TV
DESCRAMBLERS

% % STARRING &« & & & &
JERROLD, HAMLIN, OAK
AND OTHER FAMOUS MANUFACTURERS

* FINEST WARRANTY PROGRAM AVAILABLE
* LOWEST RETAIL / WHOLESALE PRICES IN US
* ORDERS SHIPPED FROM STOCK WATHIN 24 HRS
* ALL MAJOR CREDIT CARDS ACCEPTED
FOR FREE CATALOG ONLY 1-800-345-8927
FOR ALL INFORMATION 1-818-709-9937

PACIFIC CABLE CO., INC.
73252 Reseda Blvd., Dept. 2110
Reseda, CA 91335

BUILD our picture only, satellite TV descrambler for
most channels. Uses 6 transistors and 4 chips. Most
parts from Radio Shack. For educational purposes
only, not to be used illegally. Circuit board and plans
$30.00 U.S. funds. Circuit board, plans, and parts
kit $89.00 U.S. funds. Build a super high economy
carburetor, to make eight cylinder engines run on
less than one gallon of gasoline per hour. Plans for 5
types $20.00 U.S. funds. Cheque, money order or
Visa welcome. Order from VALLEY MICROWAVE,
Bear River, Nova Scotia, Canada BOS 1BO. Tel.
(902) 467-3577 8 to 4 eastern time. Fax: (902)
467-3937 anytime.

INVESTIGATORS, experimenters — Quality new
plans. Micro and restricted devices. Free catalog.
Self addressed stamped envelope required. KEL-
LEY SECURITY, INC. Suite 90, 2531 Sawtelle
Blvd., Los Angeles, CA 90064.

REMOTE CONTROL KEYCHAIN

EDITOR with source $49.00 modify and sell all you
like. No royalties. Written in QuickBasic version 4.5.
Manual on disk included. TARBELL ELEC-
TRONICS, 5881 John Avenue., Long Beach, CA
90805. (213) 423-2792.

PLANS AND KITS

FASCINATING electronic devices! Dazers! Lasers!
FM/AM/phone transmitters! Detectors! Kits/as-
sembled! Catalog $2.00. QUANTUM RESEARCH,
16645-113 Avenue, Edmonton, AB. T5M 2X2.

HOBBY /broadcasting/HAM/CB/surveillance trans-
mitters, amplifiers, cable TV, science, bugs, other
great projects! Catalog $1.00. PANAXIS, Box 130-
F1, Paradise, CA 95967.

DIGITAL recorder. Digitally record any audio
source with special effects. Microprocessor con-
trolled device. Detailed plans, $9.75: T. ZURAW,
Box 341, Dearborn Hts, M1 48127.

- = "Complete w/imini-transmitter

- @ and +5 vdc RF recejver
Fullz' assembled including plans -
. 0 build your-own auto alarm

Quantity discounts. availabie

) $24.95 XTI
VISITECT INC. Box 12155, Fremont, Ca, 94539
(510) 531-8425 Fax {510} 531-8442

e

PCB and schematic CAD. $195.00 IBM EGA CGA
Multilayer. rubberband, autovia, NC drill, laser, dot
matrix, plotter, library, Gerber, AUTOSCENE, 10565
Bluebird St., Minneapolis, MN 55433. (612)
757-8584 free demo disk.

GREAT value. Precision fully-regulated supply
(2 + x0-50V + /—0.01%5A0.5%) and (1+x5V-3A).
Tested parts as specified Radio El. Mar/90. No case
U.S. $560.00 + $20.00 shipping (U.S./Can) cheque
or M.O. to: BCH, 150 Clark Blvd., Dept. 299, Bra-
malea, Ontario Canada L6T-4Y8.

#EX192

All major brands carried
*JERROLD, *TOCOM, *ZENITH
*GENERAL INSTRUMENTS
*SCIENTIFIC ATLANTA, *OAK
*HHAMLIN, *EAGLE, *PIONEER
7th Year in business. Thank You
Member of Omaha Chamber of Commerce
1 Yecar warranty on new equipment
30 Day money back guarantee
Orders shipped from stock within 24 hours

CALL TODAY FOR A FREE CATALOG

1-800-624-1150

= %

o ,m

& MD/ELECTRONICS?”
Z. 875S0.72nd St.

Omaha, NE 68114
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Cable TV
Descrambler Kits

Universal Kit..cooveveueeenens $55.00

Includes ail pans and PC Board. Not included
is the ac agaptor or enclosura.

Tri-Mode Kit.......eveneaee ...339.00

Includes ati pants PC Board and AC Adaptor Not
Included 1s the enciosure.

SB-3 Kit........... S $29.00

includes ail pants. PC Board and AC Adaptor. Not
inciuded is the enclosure.

Universal Tutorial............ $9.95
includes an in depth study of the techonoiogy used
and has troudleshooting nints.

Tri-Mode Tutorial............. $9.95

Inciudes a gate by gate study of the circuit and has
troubleshooting nints.

Call Toil Free 1-800-258-1134
COD Only
M & G Electronics, Inc.

72 Orange St., Suite 216
Providence,  Rl. 02303

Build this kit for under $60 which
removes lead vocals from standard
stereo records, CD's, tapes or FM
broadcasts. Easily connects to any
home component stereo. Pertorm
live with the backgrounds. You can
be the lead singer ot your favorite
band. Detailed Plans. $4.95
Weeder Technologies
14773 Lindsey Rd.
Mt. Orab, Ohio 45154

REMOVE
LEAD
VOCALS

From Records & CD's

REMOVE VCR copy protection, PCB PAL instruc-
tions $16.50 w/P&H, LOGICAL CHOICE, 955 NW
Ogden, Bend OR 97701.

BUG, telephone, FM, plans. Convert RadioShack
device, easy. $12.95 ALLAN LABS, PO Box 14302,
101 Alian Lane, Research Triangle Park, NC 27709.

PRINTED circuit art work. Low cost, for free infor-
mation write NEGRON ENGINEERING, 159 Gar-
field Place, Brooklyn, NY 11215. Fax or call (718)
768-4028.

VIDEOCIPHER Il/scanner/cable/satellite modifica-
tions books. Catalog — $3.00. TELECODE, PO
Box 6426-RE, Yuma, AZ 85366-6426.

DESCRAMBLER kits. Complete cable kit $44.95.
Complete satellite kit $49.95. Add $5.00 shipping.
Free brochure. No New York sales. SUMMIT RE,
Box 489, Bronx, NY 10465.

CABLE TV, EQUIPMENT

OAK RTC-56 99.00 M35-B 29.00
TOCOM BULLET PROOF TEST CHIP 59.00 EA
TOCOM 5503 VIP 250.00 5503 A 200.00
HAMLIN, JERROLD, ZENITH, S.A. LOW AS 19.00
M-F 6A-3P PST. 1-800-622-3799
SAMI DAY SHIPPING. FULL WARRANTY

SECURITY system plans for eight zone, entry/exit
delay, prealarm controller with independent tamper/
fire zones. Build it yourself for under $50.00! Intro-
ductory offer also includes plans to modify a readily
available product into an inexpensive alarm system
motion detector. $15.00 ppd. V-TRONICS, PO Box
177, Ruby, NY 12475.

PLANS: New 150 watts audio amplifier SC compen-
sated with power supply. Send SASE and $10.00 to
IOVATION, 21 Tennyson, Dover, NH 03820.

ELECTRONIC projects — Complete plans/parts
list. Audio/automotive/infrared/magnetic/power/
photographic/custom designs/computer programs.
Catalog $3.00 credit 1st order. ULRICH ELEC-
TRONICS, 11625 Jefferson St. NE, Blaine, MN
55434.

BUILD 6 simple low cost circuits to extend the func-
tions and ranges of your meters and scope. Easy to
build, useful! Send now for complete instructions.
$5.00 BLUE BELL DESIGN, INC., Dept REM, 524
White Oak Rd., Blue Bell, PA 19422,

INVENTORS

INVENTORS! Can you patent and profit from your
idea? Call AMERICAN INVENTORS CORP. for free
information. Serving inventors since 1975. 1 (800)
338-5656.

SPECIALIZED SECURITY

SURVEILLANCE — Audio/vidoe/infra-red, person-
al protection equipment. Public, private, corporate
uses. Extensive book; $9.00. Was “Security Sys-
tems” catalog. TRI-TRON OF ATLANTA, 1857G
Fox Hollow, Lilburn, GA 30247-3363.

SATELLITE TV

FREE catalog — Lowest prices worldwide. SKYVI-
SION, 1012 Frontier, Fergus Falls, MN 56537. 1
(800) 334-6455. (See full page ad the Shopper sec-
tion)

SATELLITE TV — Do it yourself — systems. Up-
grades. Parts. Major brands discounted 40% —
60%. We'll beat everyone's price. L.J.H. INC., call

CIRCLE 197 ON FREE INFORMATION CARD
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FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV

BUSINESS OPPORTUNITIES

YOUR own radio station! Licensed/unlicensed AM,
FM, TV, cable. Information $1.00. BROADCAST-
ING, Box 130-F1, Paradise, CA 95967.

LET the go;emment finance your small business.
Grants/loans to $500,000. Free recorded meassage:
(707) 449-8600. (KS1).

EASY work! Excellent pay! Assemble products at
home. Call toll free 1 (800) 467-5566 Ext. 5192.

FREE C LOG

+CABLET.V. BOXES - ALL TYPES -
+ LOW PRICES - DEALER PRICES -

DESCRAMBLERS

* Special Dealer Prices!

® Compare our Low Retail Prices!
® Guaranteed Prices & Warranties!
* Orders Shipped Immediately!

REPUBLIC CABLE PRODUCTS, INC.

4080 Paradise Rd. #15, Dept RE192
r— Las Vegas, NV 89109
For all other information (702) 362-9026

ACE PRODUCTS

CABLE TV Secrets — the outlaw publication the 1-800-234-0726
 able companies tried to ban. HBO, Movie Channe!
Ghowtime, descramblers, converters, etc. Sup-

liers listincluded. $9.95. CABLE FACTS, Box 711-

t, Pataskala, OH 43062.

/ECRET cable descrambler. Build your own de-
crambler for less than $11.00, in seven easy steps.
ladio Shack parts list inciuded. Also free descram-
ling methods that cost nothing to try! Send $10.00
' LOUIE WHITE, 2 Marlin, Baytown, TX 77520.

CABLE DESCRAMBLERS
OAK M35B COMBO $39.95

Jerrold, Zenith, Hamlin, Sci. Atlanta, Pioneer
& MORE! QUR PRICES ARE BELOW WHOLESALE!

CABLEH+PLUS
14417 Chase St. #481-A Panorama City, CA 91402
1-800-822-9955  Other Info. 1-818-785-4500
NG CALIF. SALES — DEALERS WANTED Walriut Creek Calif 94597

HOiIlEa_ss;mElyr_lvork available! Guaranteed eas_y
money! Free details! HOMEWORK-R, Box 520,
Danville, NH 03819.

WHAT snow? For sale: thriving, fully equipped, au-
dio-video repair shop. Proven 40% + increase in net
last three years. $70,000.00 cash. AUDIOTECH,
256-B North Highway 101, Encinitas, CA 92024.
FAX (619) 944-0345, Phone (619) 944-9048.
ELECTRONIC

BIG
ASSEMBLY BUSINESS

Start home spar2 time. Investment knowledge or
experience unnecessary. BIG DEMAND assem-
bling electronic devices. Sales handled by profes
sionals Unusual business opportunity.

FREE: Complete illustrated literature
BARTA RE 00 Bux 248

CABLETV
"BOXES"”

Converters-Descramblers

Remote Controls-Accessories
* Guaranteed Best Prices *
* 1 Year Warranty - CO.D.'s »
* Immediate Shipping
* FREE CATALOG »

Call or Write
NAS/TRANS-WORLD CABLE CO.
3958 North Lake Blvd. @ Suite 255
Lake Park, Florida 33403
1-800-442-9333
1-800-848-3997

MAKE $$$TBecoTne ar American eTectrE)nTcs deal-
er! Profit opportunities since 1965. Call SCOTT
PRUETT, 1 {800) 872-1373.

MONEYMAKERS! Easy! One man CRT rebuilding
machinery. $6,900.00 rebuilt. $15,900.00 new. CRT,
1909 Louise, Crystalake, IL 60014. (815) 459-0666
Fax (815) 477-7013

ANTIQUE RADIO CLASSIFIED
Free Sample! “’iﬁ N
LS

Antigue Radio's ot 6
Largest Cirzulation Monthly. ) o |
Articles, Ads & Classifieds. >
6-Month Trial: $15. 1-Yr: $27 ($40-1st Class).

A.R.C., P.O. Box 802-L9, Carlisle, MA 01741

MARK V ELECTRONICS, INC.

Competitive Pricing * Fast Shipping Since 1985

We accept major Credit Cards. Money Ort

CIRCLE 93 ON FREE INFORMATICON CARD

A indicates the level of difficulty in the assembling of our Products. 4 Beginner AA intermediate A AA Advanced Fully Assembled
iy % AT T
- b o o
1 \’ * ¥ ” LI ; SM-302
P [ - 3
0 1 . 000a { | TA-8UOMK2
3 =
' TA477 TA-1500 = EErEERgE oM 100
Special offer will be given to the purchase of Amplifier + Metal Cabinet + Power Transtormer: TA 3600, 4 SM-720 M
- B AMPLIFIERS T Assems. [ MISCELLANEDUS KIT ASSEMB. |
| MODEL DESCRIPTION | MODEL DESCRIPTION
*
MK " MM AA v I 0 ke A
M M Weoding M. a ¥ Vg St
120MK! W Ma M ]
A W M ‘: | : 41IMK 1 " Aaa
M W . 60W i M 79 A Voo ad
w A 4 Aa 4
Aaa upe Aa
| oW 1o M a I b
W Mostel Mo Aa ) :
" W o v aa 1 Ne ior S ol (1A 3600 TA 477 Th MK
A MK W 120w M A Aa | SR— S - TGULATOHS == - =5
W B0W 1ere0 M AA 4
| W M " aa Hﬁ‘*,*r*—’ D o
M AAa R-35 03 a ey :
Aba R-50 te & A A
. —_— - = = i — -
N [ r - METAL CABINETS WITH ALUMINUM PANEL B |
! b o aa MODEL  H"x W" x D" MATCHING
361 W Mono Amp AA A 1 ‘ G 12 A
" N ’ [| igiee & | G : :
| A AAw | Lo o < < J !
m N, . a ) G 198 2000 MK
di RAOKE Mix * — | — e —l
= , R o - __ POWER TRANSFORMERS B i
DIGITAL METERS AND COUNTER __KIT_ASSEMB. MODEL DESCRIPTION MATCHING N
M M 156 AA | C23n A K A G
M 4 MAAA 4¢ ‘ J 00 407 x
M-4 M AAA 3-1 24y MK
M-49 M MP (w/Holc )AL 44 I o
| sM-10 IMC (AAA 086 ’§Jx‘ o TA 3800

ers. Checks and C O.D. Orgers. C.0.D. fee 1s $6 50. Mimimum order 15 $20,00. We ship by UPS ground inside US {min. §4.00) and 570 by US mai Business & Showroom hour:

outsioe US Please call our sales depastm@nt for orders over 2 Ibs. or foreign orgers. - Alt assembled unis have a 30 days warranty.» Quality o Volume discount avarlable upon reques! + Residens. Mon. thru Fri.  9:30 am to 5:00 pm
0! CA please 30d saies 1ax 8 25%. + Prepa:d Order for faster Shipment. Pncas are subject to change withoutpror notice.We are not responsible for ypogranical errors Sat. 10:00 am to 5:00 pm
MARK V ELECTRONICS, INC, - 8019 E. Slauson Ave, Montebello, CA 90640 === = &5

IN CA 1-800-521-MARK (orders only)
OUTSIDE CA 1-800-423-FIVE (orders only)
ORDER BY FAX (213) 888-6868

CATALOG & INFORMATION (213) 888-8988

s: (Pacific Time)
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Your Natural Resource for Wide

st/Measurement and Prototype Equipment

Jameco Solderless Breadboards Metex Digital Multimeters

‘ » Handheld. high accuracy « AC/DC voltage, AC/DC current
‘ resistance, diodes, continuity, transistor hFL
* Manual ranging w/ ovetload protection
|« Comes with probes, batteries, case and |
A0mes with protics, batteries, case and manua
| M3650 & M4650 only:
\

. Alﬁ() meastires t‘I'L’qUL’HC'\' Jnd C.l[hlLiI.l[)(L’

| M3800 35 Digit Mulimeter cavens $39.95 MZK,SO
| M3610 3.5 [y gre Mulomewer aeeee. $59.95

‘ M3650 3.5 Dhgn Mulumeter w/lrequency e wr Tﬂu sy
| & CaPAUILINCC earerransanes $74.95 24 Hﬂ ; Hodﬂrﬂ'e‘ 'l
M4650 4.5 Digit w/t requency & Capacitance OT Y e o L & ;
& Dara Hold Switch

Jameco's long-lasting breadboards feature screen-printed color coordinates and are suitable

for many kinds of prototvping and circuit design. Larger models teature a heavy-duty Jameco Loglc Pulser

aluminum backing with voltage and grounding poste.

Part Dim. Contact Binding Part Dim.  Contact Binding ‘
No. L"xW" DPoints Posts Pricc No. 1" xW" Points Posts Price
- - o 4 s v = .
JE21 30252025 00 0 $495  JE25 os00.42s lood 3 17.95 l « Max Frequency 80MH; « Minimum

T T e (Ses JES ML NN L 3192 | Compablewich 1T DTLRTLAIL - denwiale pubs 10ns « 120KS i
' N LU B g 0 - . - . IS Py, o .

HNIL, MOS and CMOS ICy - impedance * Max, supply voltage: £25V
[ o IMQ Svnc input impedance ® Pulser o I threshold: (Loy+0.8V 20,1V, (HD
GoldSl‘ar 20MHz Dual Trace osci“oscope mode output current: TOmA ¢ Square wave +2.3V 0.2V « CMOS threshold: (Lo) 300
| current output: SmA ¢ Audible tone VCC 210%, (HE) 709NV CCET0%
The perfect unit for today's LP540....cciioienenenarinnnene $16.95 MS104 $24.95

(csring .llld nieasurement |

needs! Features include a 67 A.R.T. EPROM uUvp EPROM Eraser

CR 1" display. and bandwidth
fom DC 10 20 Ms The | Programmer

GoldStar Oscilloscope comes |
with two 40MH/ probes. two
fuses. power cord. operation

i
o iy

manual, schematics and block ‘
and witing diagram. It's |
lightweight and portable with

4 d (\V(Y-)’C.H \\'.lll.l[]l'\ﬂ

k|

bl
(87020 --$399.95 | | Programs all current FPROMs in the 2716 o Lrases all EPROM'S » Lrases 1chip in
0 27512 tange plus the X280+ LEPROM 15 minutes and 8 chips in 21 min
BNC Cable Assemblies | Weller s°ldering and | ° RS232port = Sottware included » UV intensity: 6800 UW/CM?
for GS7020 ~ Desoldering Stations trr $199.95 | DE4 $89.95
BNC1  BNC(M) 10 BNCM) RGSS . .
AU (3970 verevenenenee $3.95 ‘ o ;gé“(/ | EPROMs - for your programming needs
o
BNC2  BNCM) o Micro Hook ' | Part No. Price Part No. Part No. Price
174 39" K4
NG RHRIEs 3.95 |  TMS2516.ummnnnn. $4.25  2764-20... 272560TP........$3.75
BNC3  BNC(M) 1o Macro Hook | | TMS2532-35....... 8.95 2764-25... 27256-15..ccuuueee 5.49
RGITE (39 1) vrereeneens3.95 | TMS2532A .........6.95 2764A-20 27256-20..c.ucccuee. 4.95
o ‘ ’ 2764A-25 ... 27256-25... 449
| 27C64-15 weunneneene 3.95  27C256-15..c...5.95

27C64-25... 4.95
271280TP.......... 27C256-25.......... 4.25
27128-20..cciieeeren 7.95 275120TP... 4.95
27128-25..ccenn 775 27512-20... .6.75
27128A-15..........4.95  27512-25.. .5.95
27128A-20 ..........4.49 27C512-15 .6.75
27128A-25 .......... 3.75  27C512-20.......... 6.49

27C256-20...

AMECO ... 5
o Temperature adjustable from 350°
AT Jfmm et .

| 501
ELECTRONIC COMPONENTS OERDU o
U /ACTO V()l[JgL‘ crreunt PI‘U(L‘C[S sensitve ‘
COMPUTER PRODUCTS components from damage
|« Lighted onfott switch

24 Hour Toll-Free Order Hotline ‘ WCC100 Soldering Station....$89.95 ‘

1.800°831-4242 | 2732420

B | * 50 Wart Temperawre Controlied | 2732A-25.... 27C128-15.......... 5.75 272512-22 .......... 5.95
— Desoldering Station 2732A-45. 27C128-25.uccuureen 7.95 27C010-1 .9.95
VISA | M.—_.:.M_____c Plcas.c refer 10 | Desoldering head is temperature \ 27C32 ... 68766-35
= | Mail Key 2 | controlied 1o 800°F | .
= when * Low maintenance vacuum system ‘ * Partial Listing * Over 4000 Electronic
@‘ I%J ordering | ‘

|| DS600 Desoldering Station ..$549.95 and Computer Components in Stock!
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Selection & Competitive Prices

Computer Products and Electronic Components

Assemble Your Own Computer Kit!
Jameco 16MHz 80286 Computer Kit

Jameco 4-Channel Switching Power Supply

+SVDC @ 5.0A
SVDC @ 1.0A
+12VDC @ 1.0A
-12VDC @ 1,0A

* Building your own computer provides you
with a better understanding of componens
and their functions

* Microprocessor mini-computer, terminal

In-depth assembly instructions included
Have vour new computer assembled and

running in an cvening, using common tools

and process control applications
Input: 90-130VAC @ 47-440Hz
Size: 6.25"L x 3.88"W x 1.5"H

Software included
Purchase computer kit contigured by
Jameco or dmign vour own

Weight: 1.25 [bs.

Data included

Additional Power Supplies available!

FCS604A $44.95

Includes:

80280-16 Motherboard wich
2MB RAM {expandable to 8MB)
101-key enhanced kevboard

Zaison 56 Watt Switching Power Supply

+SVDC @ 4.5A

+ Muldi [/O Card w/ controller +12VDC @ L4A d Quantt?y
» Toshiba 1.44MB. 3.5" -12vDC @ 0.3A Lonite
+12VDC @ 1.2A

Hoppy disk drive

Baby sized desktop case
200 Watt power supply
DR DOS 5.0

AMI diagnosuc sofeware

JE2816.......cueneee. $599.95

* Input: F1SVAC @ 47-440H,

* Two 4 pin molex stvle connectors tor
voltage output

» Sires 6"Lx 4,5"W x 2'H

* Weight 1.5 |bs.

R | LTEY K7 S $24.95
integrated Circuits* | Dynamic RAMs ! Connectors IC Sockets
Part No. 1.9 10+ | Part No. Description Price Part No. _ Description Price Low Profile  Wire Wrap(Gold) Level 42
. | .
7400.... $.29  $.19 | 4164-100...... 1000y, 64K x 1 $1.89 | DB25P  Male, 25-pin $65 gip  s10  8WW $.49
7402 . .29 19| 4164-1200 12000 64K x| 169 | DB25S  lemale, 25-pin 5 4Lp a1 14WW 69
| 1
7404 . 29 19| 4164-150....... 15005, 64K x 1 1.49 | DB2SH  Hood 39 er 12 16WwW 79
|
7406 . 35 .25 4125660 .......00n, 256K x 1 2.49 | DB2SMH  Metal Hood 135 240 1o 24WW 115
7407 . .35 25 41256-80 ....... 80ns, 256K x 1 2,19 LEDs 28LD .22 28WW 1.39
7408. -35 -25 41256-100 ...100ns, 256K x 1 1.95 | R : 4 A4oLp .28 40WW  1.89
7410 <29 .19 41256-120...120ms, 256K x | 1.79 | XC209R - Ti (Red) A o
7417. ..35 .25 41256-150 ...150ns. 256K » 1 1.69 XC556G F1 3/4, (Green) 16 Soldertasi Standard
7420 . .29 19 511000D-80 8()[1\‘ IMBx1 7.25 | XC556R Tl 3/4, (Red) A2 and Header Plug Seckets
7432..... ..35 .25 51 ]000[’-]0“'1()()(1.5‘ IMRB )\ | ()'75 XC556Y T 3/4, (Ycllow) 16 Also Avarlable
7447 ..... .89 79 ’ ' ’
VL L . 39 .29 Miscellaneous
7476 .. . 45 .35 c # » | ?4 H 'I* ll F () d H l' .
TEB6 eereeeeeeeenn 45 35 omponents La-riour loll-rree Urder Hotline:
7489 .. . 2.75 .
IR T remionees 1480083 1- 4242
74121 .49 -39 Values available (insert ohme into space
74192 ... e 79 .69 marked "NX"): . . )
£ 3 DX T 79 -69 30062, TK. SK. 10K, 20K, SOK. 100K, TMFG Call or Write for a
. . 43PXX  3/4 Ware,15 Turn..... $.99
Linear ICs C63PXX 172 Watt | Turn . 89 FREE 90-Page 1992 Catalog!
Part No. —12 10+ . . | $30.00 Minimum Order ¢ Data Sheets - 50¢ each
TLO82CP ..............$59  $.49  Transistors And Diodes
LM317T... S oo PN2222 512 IN7SI 85 | ®
'95 PN2907 .12 C106B1 65 |
:35 1N4004 .10 2N4401 15 1355 Shoreway Road
B NG5 o s ELECTRONIC COMPONENTS < mont CA 94002
.39 - . ' : . .
IM723CN . 39 2NI9O4 12 N0 25 FAX: 1+800+237-6948
LM741CN... o 25 - | COMPUTER PRODUCTS BBS Support: 415-637-9025
LM1458N ... . .29 wirches
LM1488N ... .. .45 39 . N International Sales * Customer Service » Technical Assistance
LM1489N . 45 .39 sz(\)"(T;B SPDT. On-On (Toggle) -$:~(1); | * Credit Department + Al Other Inguiries: 415-592-8097 « 7AM - SPM P.S. 1.
ULN2003A. .69 59 h- SPSTL L6-pin (DIP) el 1,
LM3914N 195 175 MPCI21 5T i
NE5532.... 1.19 1.09 On-Of-0n (Toggle) e, 1,19 Y2 L 1,92 Perms, Prices subjeet o change without note
7805T ... .45 .41 MS102  SPST. Momentary [ OV Readanes k™ 2 TS e 8250 Sades day [rems subject o avalabiliy and prion sale.
V£:3 DA .45 .41 ush-Butto = Mupping lundling and msurane are Comnlere lise ob terms/waimntics is available
(Push-Button) veeesesssesresees .39 pansE L o A —

¥ Call for a complete listing of 1 “Additional components availuable
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CABLE TV DESCRAMBLERS!

BE a recording engineer; Train at home for high

— exciting careers. Free information. A
DIO I STITUTE, 2258-A Union St., Suite K, San
Francisco, CA 94123.

VCR tapes by college instructor covering electronic
topics. Send for free demo $3.50 P&H 0.C.S., PO
292, Fort Mill, SC 29715.

EDUCATION & INSTRUCTION

F.C.C. Commercial General Radiotelephone li-
cense. Electronics home study. Fast, inexpensive!
“Free” details. COMMAND, D-176, Box 2824, San
Francisco, CA 94126.

CABLE KINGDOM!

*JEROLD* *QAKx* xHAMLINx
XZENITH* *xPIONEERX
*SCIENTIFIC ATLANTAX

COMPLETE course in electronic engineering. Eight
volumes. Includes all necessary math and physics.
Free brochure. BANNER TECHNICAL BOOKS,
1203 Grant Avenue, Rockford, IL 61103.

4 ELECTECH /
CABLE T.V. DESCRAMBLERS

« All quality brand names -

IN STOCK

6 MONTH WARRANTY! WE SHIP COD!
ABSOLTLEY LOWEST
WHOLESALE/RETAIL PRICES!
kR R RkAkFREE CATALOG ¥ KX KX

CABLE TV DESCRAMBLERS
* CONVERTERS *»

« All fully guaranteed + All the time -
Knowledgeable Sales Service Department
FOR FREE CATALOG 800-253-0099

T.p. VIDEO and ACCESSORIES.
1470 OLD COUNTRY RD
SUITE 315 A [
PLAINVIEW, NY 11803 - \| BEST BY MAIL
NO N.Y. SALES ‘ ' Rates: Write National, Box 5, Sarasota, FL 34230
CALL NOW! 1 (800) 950-9145 OF INTEREST TO ALL
PANASONIC, JERROLD, OAK, | ltor torets. Seat Weatsm & Morer information’s1.00
PIONEER, SCIENTIFIC ATLANTA || DISCOUNT "TRAVEL SERVICE, 662 Franklin Ave.,
AND MORE. LOWEST PRICES. FREE CATALOG, || Garden City, NY 11530, Suite 421,
WANTED MONEYMAKING OPPORTUNITIES

WE PAY UP to $300.00 weekly Woodburning Picture

Radio-Electronics, January 1992
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INVENTIONS/ new products/ideas wanted: call
TLCI for free information/inventors newsletter. 1
(800) 468-7200 24 hours/day — USA/Canada.

INVENTORS: We submit ideas to industry. Find out
what we can do for you. 1 (800) 288-IDEA.

INVENTORS! Your first step is important. For free
advice, call ADVANCED PATENT SERVICES,
Washington, DC, 1 (800) 458-0352.

INVENTORS! Confused? Need help? Call IMPAC
for free information kit. USA/CANADA: 1 (800)
225-5800 (24 hours!).

CABLE READY (800) 234-1006

CABLE TV

DESCRAMBLERS

ALL TYPES 800-582-1114
FREE CATALOG

M.K.ELECTRONICS » 7958 PinesBlvd
Suite 276 * Pembroke Pines, FL 33024

Frames. Everything supplied. No experience or selling.
Bay Frame, PO Box 1588-(RE), Jackson, TN 38302.

PERSONAL-MISCELLANEOUS

SINGLES! MEET OTHER Fun Exciting People Call IN-
TRODUCTIONS 1-900-776-4225. $2/Min.

THE ELECTRONIC GOLDMINE

irai=l selechons of unique
elecironic kits available 1n

OVER 1400 i
Ee e wodd! We have DlFFERENT 3
Ui 5 0ver 66 kis and

L over 1,400 umque,

bargain priced, components

Ths ke contans 2 boght iy tey LED's (cre ]|
red and one green) thal altematel

two transisior rmlerabr arcul uses m +

tny surface mount devices (SMD) as used 0
awmost al lae model Somrslicalsd slectronic
products Sza orly 1 58" x 34 Compiele wih
ak parts, PC board and nsiructons

C6465 $5.00

Redao)

for lestng and venhcaton of
infrared outpui  Uses sensitve
slecironic crculry to

{ospond 10 al typos of rifared TV
elc remote controliers and
LEDs producng sound

e

and Iighing
a baghi red 9V bafiery (ol
ncl Sae of board 25 14

Complete with ail pans PC board
and mstuctions

C6441 $5.95

INEXPENSIVE

GEIGER COUNTER
Probadly the owesl pnced Geiger
Counler kit available n the world
woay! Features sensitve thin walled
Goger Mualar ube and spaker
that emts choks n 0n 10
radiaton Jevel  Detects Beta and

Operates from ona
vaalevy{:dnaned) Oy Fx |,
T

06447 $39.95

Sze 65 x 126" x 175

G812 $31.95
MINIMUM ORDER: $10.00 plus $3.50 shipping and handing.
We accept MC, Visa and Money Crders.

SEND ORDERS TO: The Electronic Goldmine
P.O. Box 5408 Scofisdale, AZ 85261
PHONE ORDERS (602) 451-7454 FAX ORDERS (602) 451-8435
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PAY TV AND SATELLITE DESCRAMBLING
ALL NEW 1992 EDITION ALL NEW
it's up to the minute All new update on cable, wireless and satellite Turn-ons
| bypasses, circuits, chipping, bullets, bags. Oectec. Liberty One ECM's, Data
Readers, programming, and lots more Qur best yet Only $15.95 Other (all dif
| ferent) editions 1981, 1989. Volume One {Basics) $15 95 each MDS Handbook

$995 Satelite systems under $600 $12 95 Any 3/829 95 or 6/$49 95 Video

CABLE TV

DESCRAMBLERS

THE MOST ADVANCED
TECHNOLOGY IN CABLE EQUIPMENT:

* BASE BAND e JERROLD
* PIONEER e TOCOM
* HAMLIN e ZENITH

e SCIENTIFIC ATLANTA ¢ OAK

For out of this world prices call
WORLDWIDE CABLE

1 800-772-3233
FREE CATALOG AVAILABLE

7491 C-5 N. FEDERAL HWY., SUITE 142
BOCA RATON, FL 33487

MC / COD / VISA N0 RLORIDA SALES

$2995 News Monthly $24 95/yr Sample $3 All new catalog $1
Shipping costs included
Scrambling News, 1552 Hertel Ave.,

Bulfalo, NY, 14216. Voice,Fax (716) 874-2088
COD'S ARE DK, ADD 56
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COMPUTER CONNECTIONS

continued from page 85

adding some SRAM or DRAM—
that's it. Who wants it? In the era of
$2000 386 boxes and $3000 486
boxes, who cares about a CGA-level
80867 Makers of laptop and hand-
held devices like HP's 95LX. That's
the theory, anyway. It may be that
we're about to witness an explosion
of PC Gadgets, miniature DOS-like
devices that surpass calculators and
the Sharp Wizard type of device. The
other line consists of 386 clones that
provide 10—15% better performance.
Both lines incorporate a new tech-
nology called SuperState that pro-
vides an interrupt level higher than all
normal IRQ's and the NMI, and which
when entered gives a totally new ad-
dress space for executing code. Su-
perState could be used to implement
power management functions, toem-
ulate missing instructions (e.g., 286

continued on page 96



EASY ORDER
1-800-582-4044

~omplete Line of DC Power Supplies to Convert 120Vac t

3 s PR4.5
standard Features Include:

0 13.8Vbc £0.5VDe.

EASY FAX
1-800-582-1255

MICROS | DRAMS

| Order # Price Order # Price Desc.
| 6242 . ....8.95 |MK4027N2 75, ...4x1
| 6502. 2,95 4116-20 85. . 16x1

Solid state integrated circuit provides excellent regulation 6522A . 3.75 4416-12 2.95. 16x4
Qutput voltage maintained up to 95% of no load value | 6821.......... ....1.75 [4164-10 1.95. ..64x1
High quality filtering for low noise operation 6845.... ....2.45 14164-15 1.55.. ..64x1
Heavy duty power transformer for complete line isolation 8080A .. 275 4164-20 1.25.. ..64x1
On/Off indicator light and rugged on/off switch on faceplate 8085A .. -2.95 i41464'12 2.75.. 64x4
3 conductor grounded cord on 10 Amp and larger models 8086 ... .. 4.45 41256-80 2.75.. 256x1
- . . 8088.......... ... 4.25 41256-12 2.15.. 256x1
Current limiting electronic foldback for auto overcurrent protection 8237A5 4.15 | 51258-80 4.95 256x1
- ! 8250..... 5.75 |514256-10 6.95.. 256x4
. : . : e p PR25 8251A ... 2.25 514258-80 9.95.. 256x4
Tripp Lite DC Power Supplies Are Designed For Reliability and Superior Performance. | 82535 " 2.95 511000-80 705 Ve
ICS*  Continuous Ripple | 8255A5 2.75 511000-10 6.95.. TMx
Jrder# Price (amps) Duty(amps)  Fusing Voltage HxWxD (Inches) Weight ]‘ 8275....... ... 18.95 '511001-80
’R4.5 32.95 45 - Internal .............. 0.1 Volt Max. .....3.125 x 4.75 x 8.25...........5 Ibs.
R7  24.95 Chassis Mount......0.15 Volt Max. ... 3.75 x 65X 7.5 7les. | o STATIC A el Order # S oo
’R10 64.95 .Chassis Mount ....... 0.15 Volt Max. .....4.5 x 6.625 x 7.625. .10 lbs. | 2101 .. 1 65: 2708 475 559\1—
’R15 89.95 15... ....Chassis Mount ....... 0.15 Volt Max. ....... 4.75x7.5x8.25........13 Ibs. | 2114&5'" '1'39 2716 T
’R25 126.95 25.... ....Chassis Mount ....... 0.15 Volt Max. .....5.125 x 12.5 x 10.5. .20 Ibs. \ 2147-3 '3’75'2732
R40 179.95 40. .Chassis Mount ....... 0.15 Volt Max.. .7.25x12.5x 10 .26 Ibs. " 61 16LP-:.3M .2.75\[2732A25 3'45 v
’R60  249.95 60 ... Chassis Mount ....... 0.15 Volt Max.......... 85x125x10............ 29 lbs 6116-3 2.252732B45 405
Intermittant Communications Duty (50% Duty Cycle) 6264LP10 ... 4.95 2764-25 3.75
6264LP15 ....... 3.95 2764A25 3.25.
| 6264-10 ... .4.75/27C64A15 3.95..
6264-15 ... .3.75/27128A25 3.95..
62256LP1D.....6.75|27256-25 4.75.
| 62256LP15 .....6.25 27C512-15 6.95.
SB830 | 628128LP8...34.95 27C010-15 9.95..
628128LP10 32.95|27C020-15 2495
_ LINEAR LINEAR
el Order # Price Order # Price Description

*Color coordinates for easy recognition
Insertion wire: 20-29 AWG (0.3 - 0.8 mm)

MAX232CPE..4.55 CA3161E 1.95 Decoder Driver

T owew e | camees ol

t e O RN LM339N . 39 7805K 125 .5V Pes fieg. T0.5
Price | Price | Dimensions(in) = Dist. | Dist. | Terminal | Terminal | Binding || LM555CN....... 29 7805T .45 5V Pos. Reg. TO-220

Order# 19 10+ LxWxH Stvrjpsjli Points | Strips | Points 47 Posts | LM741CN....... .29 78127 .45 5V Pos. Reg. TO-220

SB200 2.99 249 65x037x04 2 100x2 | 0 | 0 0 | LM1488N . .45 79L05 -29 .5V Neg. Reg. TO-92

SB400 4.89 4.39 33x22x04 2 100 | 1 | 300 | 0 [ LM1489N ... .45 79057 -49 5V Neg. Reg. TO-220

SB630 545 | 495 65x1.4x04 0 0 1 | 830 0

SB830 6.49 5.99 6.5x22x04 2 200 | 1 630 ‘ 0

SB1360 12.49 11.99 85x39x1.2 1 100 | 2 | 1,260 2 . —

SB1660 | 17.45 1695  B85x51x12 4 400 2 | 1260 3 || Seders  Price Organization Speed

$B2390 2249 | 2149 ’ 9.1x6.9x%x1.2 5 500 | 3 1,890 | 4 1%9-80 57:00 1,048,576)(9 .:80ns

SB3220 | 3149 | 3049 | 9.5x83x12 7 700 4 2,520 4 | axe-80 210,00 419430450 .. . T 80ns

Z80 CPU Technical Manual
This 338 page manual contains the architecture, pin description, timing, instruction set, instruction
dJescription, interrupt response and hardware/software implementation examples of the Z8G CPU.

Order # 229 9.95 780 CPU Technical Manual Weight: 1 Ib.

Intelligent Peripheral Controllers

Over 700 pages of data sheets. application notes and technical information on Zilog's intelligent
deripheral controllers  The part numbers contained in this book are 28400, 284C00, Z284C01,
Z8410/C10, Z8420/C20. 28430/C30, 28440/1/2/4, Z84C40/1/2/3/4, Z8B4C50. 28470, Z84C90,
Z84011/C11, Z84013/15. Z84C13/C15, 280180, 280181 and Z280.

Order # 22480 13.95 Intelligent Peripheral Controllers . ..

Datacom ICs

Over 700 pages of data sheets and other technical information on Zilog's Data Communications ICs.
Part numbers contained in this book are the Z216C30/31/33/35/50, 25380, 285230, Z80C30. Z85C30,
28030, 28530, Z80181. 284013, 284015, 284C13, 284C15. 28440, Z84C40 and Z85C80. Also
included are application notes.

Order # 22503 13.95 Datacom ICs

Microcontrollers
Over 1300 pages of data sheets, application notes and technical information on Zilog's microcontrollers.
The part numbers contained in this book are Z8600/01/02/03/04 11/12/13F71/81/82/91.
28800/01/20/22,ZBGCOO/COG/COB/COQ/C10/C12/C19/C20/C21/C27/030/C40/CSO/CG1»062/089/090/
C91/C93/C94/C96/C97. ZBBEOS/E 19/E21/E30/E40, Z88C00, 286127, Z86128. Z765A, 75380 and
Z53C80.

Order # 28275 16.95 Microcontrollers
“Books are not returnable. We carry the newest versions av

Weight: 2 Ibs.

Weight: 2 Ibs.

Weight: 3 Ibs.

ailable.

EC

2917 Bayview Drive
Fremont, CA 94538

| Easy Order: 1-800-582-4044
| Easy Fax: 1-800-582-1255
International Fax: 1-510-770-2346
Customer Service: 1-510-770-2345

Mondoy-Friday, 7am - 5pm (PST)/10am-8pm (EST)
‘ E COD-No personal checks, US funds ($5.00 Surcharge)

E usPs E UPsS [II Federal Express E Airborne

’ Add 5% of tctal for shipping UPS Ground ($3.00 min.).

|

Actual shipping charges based on weight.
' Call or write today for your free copy of our cotalog.

Califora: residents, dd appropriate sales fox.
12 mordh worsoaty on all EasyTech products
‘) doy money bock guarantee,

We reserve the right to substitute monufacturers.
Prices subject to change without nofice
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P.O. Box 567 » Van Nuys, CA 91408
20 AMP RFI/EMI FILTER
8
20 amp RFIVEMI general purpose
common-mode fitter. Controls
line-to-ground noise. Small size,
UL and CSA listed. CAT# RF1-201 $8.50 each
4PDT - 24 Vdc RELAY
24 Vdc, 650 ohm coil - 3 amp contacts ﬁ&?
=
Prastic dust cover. Size: 1 174" X 1 i4* | I !
X 7/8" CAT# 4PRLY-24N $4.00 each D,
Ly
CASSETTES (ERASED)
Premium quality metal tape in
C-60 cassettes {30 min.or more
“brand-name" tapes on the
market, in durable, clear plastic
transport mechanisms. Recorded
moved and therefore, need to be taped over to re-
record. Audiophiles will appreciate the wide dynamic
range of this tape. If your cassette deck has a "metal”

Corcom# 2086 1
& ik

low leakage. 3.46" X 1.16° X 281" ¥ #
Standard 14 pin (ICE CUBE) style.

HIGHEST QUALITY METAL
per side). One of the finest
and bulk erased, the record-protect tabs have been fre-
setting you will hear the difference. A real bargaini

CASSETTE e
STORAGE CASE Ql
Black, unbreakable plast

au%cio c:ssr;’ne s‘ora;;:sc;cs& --/é/

CAT# CBOX 5 for $1.00
HEAT SINK COMPOUND

100 for $15.00
G C Electronics # 10-8109

For effective transfer of heat e “'f’
between components and | TACwE
heat sinks. Z9 silicone heat AT

sink compound
CAT# HSC-1 $2.00 per 1 0z tube

OPTO SENSOR

TRW/Optron # OPB5447-2

CAT# OSR4 2 for $1.00

12 Vdc 500 ma. f']_‘“ ~
W)

12 Vdc, 200 ma. 3%

1,000 ohms bright light. 16K ohms dark. -

IR emitter/sensor pair in \ A=
Rectangular package with

2.1mm D.C. power plug with

center negative. White case.

2.1 mm D.C. power plug with center negative.
CAT# DCTX-122 $3.00 each

0.182" dia. X .08"high. 0.18" long leads, \rr
CAT# PRE-7 2for$1.00

WALL TRANSFORMER
CAT# DCTX-125W $4.50 each
100, 50 1o0 o D010

Courteous Service - Discount Prices - Fast Shipping

60 min. tape - CAT# C-600M $1.25 each -10 for $10.00

Shortwave Listening

Guidebook

by Harry Helms

The world is talking on shortwave radio,
and here’s the book that tells you how to
listen in! In direct, nontechnical language,
Harry explains how to get the most from
your shortwave radio. Its 320 heavily

| illustrated pages are filled with practical
advice on:

antennas

when and where to tune

selecting the right radio for you
accessories

reception techniques

.

s o e

- ... Learnhow to hear
SHUrLEETE the BBC, Radio
‘ et LIl Moscow, ham radio
Gl R . operators, ships at
sea, even Air Force
One! Includes
hundreds of
frequencies for
stations around the
, world and the times
_ you can hear them.

| - i h
Br
| o ;

please include
sales tax).

7128 Miramar Road
Suite 151, San Diego, CA 92121

Only $16.95 plus 5
$3.00 shipping H 1 ghTeXt
(CA residents Publications, Inc.

for the 48 continental U.S.A. $3 50 per order. All others

including AK, HI, PR or Canada must pay full shipping
Al orders delivered in CALIFORNIA must include state
sales tax (7 1/8%, 7 1/2%, 7 3/4%, 8 1/4 %) .Quantities

Limited. NO C.0.D. Prices subjact to change w/out notice

T2, A ANNOUNCING:
a2uEl  ANEND

CABLE FEES!

g B A
All Jerrold, Oak, Hamlin. Zenith. Scientific At-
lanta, Magnavox and all specialized cable equip-
ment available for shipment within 24 hours. For
fast service MC/VISA or C.O.D. telephone or-
ders accepted. 60 Day Guarantee (Quantity Dis-
counts). Send self-addressed Stamped enve-

lope. 1-800-232-5017

=g, C.0.D.ORDERS ":ﬁ
mmmm  AcCCEPTED OO

CABLE-TRONICS, INC.

1304 F. Algonquin Road Suite 501
Algonquin, Hiinois 60102

Call or Write For Our
FREE 64 Page Catalog
(Outside The U.S.A. Send $2.00 Postage)
ALL ELECTRONICS CORP.
P.O. Box 567 + Van Nuys, CA » 91408
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Does Your Heart Good.

[ ]
£ 7 AmericanHeart Association

MONITOR TESTER

continued from page 49

16 by ICS to produce a horizontal
sync of 21.94 kHz.

Vertical sync is generated by di-
viding the horizontal sync by 64
at IC8's g output (pin 10). The gr
output of IC9 connects back toits
own cLR input via IC6 pins 6 and
7 causing IC9 to divide by 6, for a
net division of 384. That gives us
avertical sync of 57.14 Hz at IC95s
@a output. That ga output is con-
nected to 1C2-e pin 11, which is
configured as a one-shot, and
outputs a 60-microsecond nega-
tive pulse to IC7 pin 13. The pulse
isoutput at pin 12 of IC7 which is
connected to pin 9 of connector
J1. Switch S3 routes 351.08 kHz
to the low-byte RGB inputs of an
EGA monitor. That causes the
monitor to display a pseudo
three-dimensional pattern to dis-
play on the monitor.

As a few final notes, VGA RGB
inputs are 75-ohm impedance.
Resistors R7-R9 reduce the am-
plitude of the color signals to 0.5-
volt p-p. 400-line operation is
produced by making horizontal
sync negative polarity and ver-
tical sync positive. EGA monitors
switch from Mode 2 (enhanced)
to Mode 1 by changing the polar-
ity of vertical sync; in Mode 1 it'’s
positive, in Mode 2, it's negative.

Construction

The use of perforated con-
struction board and wire-wrap is
recommended for this project.
Try to keep the TTL clock os-
cillators (OSC1 and OSC2) as
close to IC6 and IC7 as possible.
Also, decouple all IC’s and the os-
cillators with the 0.01 pF ceramic
disc capacitors as shown in the
schematic in Fig. 1. (You can sol-
der them directly to the V. and
ground wire-wrap pins).

This project requires + 5-volts
to operate. If you've already got a
suitable power supply you can
use it. Otherwise, Fig. 2 shows a
suitable one for the project.

Once the circuitry is com-
pleted, you should put the as-
sembled boards in a metal project
box and tie earth ground to the
case. Figure 3 shows the author’s
completed prototype. R-E



10010 Canoga Ave., Unit B-8
Chatsworth, CA 91311

LASER DIODES

ELECTRONICS

SINCE 1983 — YOUR I.C. SOURCE — AND MUCH MORE!
NO SHIPPING CHARGES ON PRE-PAID ORDERS!*
NO CREDIT CARD SURCHARGE!

SCHOOL P.O.’s WELCOME!

Dynamic RAMS

EPROMS

STOCK # DESC. SPEED 1-24 25-99 100+ |STOCK # SPEED 1-24 25.99 100+
STOCK # MFG. WAVE- OUTPUT OPER. OPER. PRICE 41256-60 256K x1 60 ns 259 246 221 | 2716 450 ns 329 313 282
LENGTH POWER CURR. VOLT. 41256-80 256K x1 80ns 219 208 187 | 2732 450 ns 419 398 3.58
L59220 TOSHIBA 660 nm 3 mw 8SmA  25v 129.99 41256-100 256K x1 100ns 1.99 1.89 1.70 |2732A 250ns 329 3.13 282
L59200 TOSHIBA 670nm 3 mwW 85mA  23v 49.99 41256-120 256K x1 120ns 1.89 1.80 1.62 | 2764 250 ns 349 332 299
LS9201 TOSHIBA 670 nm  5mwW 80mA  2.4v 59.99 41256-150 256K x1 150ns 179 1.70 153 |' 2764A 250ns 309 294 265
LS9211 TOSHIBA 670nm  5mw SOmA  23v 69.99 511000-70 1megx1 70ns 549 522 470 27128 250ns 479 455 410
Ls9215 TOSHIBA  670nm 10mW 45mA  2.4v 109.99 511000-80 1megx1 80ns 529 503 4.53 | 27C128 250ns 479 455 4.10
LS3200 NEC 670nm 3 mw 8mA  22v 79.99 511000-10 1megx1 100ns 509 484 4.36 | 27256 250ns 459 436 3.92
LS022 SHARP 780 nm  5mw 65 mA 1.75v 19.99 514256-70 256K x4 70 ns 649 617 555  27C256 250 ns 429 408 367
514256-80 256K x4 80ns 609 579 521 27512 250ns 549 522 4.70
514256-10 256K x4 10Cns 569 541 487127C512  250ns 549 522 4.70
L As E R l U B Es 541000-80 4megx1 80ns 2699 2564 23.08 |27C1024 200ns 1099 10.44 9.40
544256-80 1megx4 80ns  31.99 30.33 27.35 |27C2048 200ns 21.99 20.89 18.80

STOCK # WAVELENGTH OUTPUT OUTPUT BEAM BEAM POLARI- OPERATING OPER. FIRING MIN. SIZE WT. BRH PRICE
POWER  POWER DIAM. DIVERG. ZATION VOLTAGE CURR. VOLT. SERIES DO XL (GM.) CL. 1-9 10+

(MIN.) (MAX.) RES. (IN MM)

LT7770 543nm (Green) 0.5mW 1.0mW  071mm = 12mrad random 1750v2110v 65mA < 8kV 81k 01 37x350 200 I 799.99 749.99
LT7650 632.8nm (Red) 0.5mW 2.0mW  049mm <17mrad >1001 1000v3100v 35mA < 7kV 68k Q1 2S5 x146 70 llla  529.99 479.99
LT7656 632.8nm (Red) 0 5mwW 20mW  034mm <24mrad random 1050v:100v 28mA < 8KV 82 f1 225x 118 60 llla  134.99 124.99
LT7655 632 8nm (Red) 05mwW 20mW  049mm < 1.7mrad random 1000v:100v 35mA < 7kV 68k f1 B x150 70 lia  144.99 134.99
LT76555  6328nm (Red) 1.0mwW 20mW  049mm <17 mrad random 1000v>100v 35mA < 7kV 68k 1 25x150 70 llla  159.99 144.99
LT7632 632.8nm (Red) 1.2mw 3.0mW  061mm <30mrad random 1300v>100v 35mA < 7kV 81k f} 20x210 70 llla  249.99 229.99
LT7621S  632.8nm (Red) 2.0mW S.0mW  075mm = 12mrad random 1300v:100v 50mA < 7kV 68k Q1 30x255 140 lla 20499 191.99
LT7634 632 8nm (Red) 2.0mwW 50mW  075mm <12mrad >500.1 1300v:100v 50mA S 7kV 68k {}  30x255 140 llla  209.99 194.99
LT7621MM 632.8nm (Red) 5 0mwW 15mwW 1.0mm  <25mrad random 1250vi100v 65mA < 7kV 68kl  0x255 140 lib  359.99 334.99
LT7627 632.8nm (Red)  5.0mwW 1SmW  080mm <1 1mrad random 1900v:100v 65mA < 8KV 81k}  37x350 200 lllb 369.99 344.99
LT7628 632.8nm (Red) 5.0mw 15mW  080mm =11mrad >5001 1900vi100v 65mA < 8KV  8Ix i 37x350 200 b 389.99 364.99
LT7627MM 632 8nm (Red)  10mW 30mw 12mm =40mrad random 1750vX100v 65mA < 8kV 81x @1  37x350 200 b 479.99 444.99
Laser Pointer Power Supply Collimator Pen Disc Drive & Computer

= Output: 3.5 mw
- Wavelength: 670NM
- Power Supply: 2xAAA Batteries

(included) +12v @ 1.5A » Op. Voit.: 2.2-2.5V ning fiuid, anti-stats ——
= Beam: Approx. 3" @ 100 yards ~12v @ 4A = Wavelengtn: 820NM :f,aede,f'iﬁpesgagﬂ 2‘,;,1'.”2?;232_ o
Quantity Discounts Available * Size: 77 Lx 5% W x 215" H + Data Sheet inc. STOCK # PRICE
STOCK # PRICE STOCK # PRICE STOCK # PRICE $B1099 3%" Kit $6.99
LSPOINT $199.99 PS1003 $19.99 S$B1052 $39.99 SB1100 5% Kit  $6.99

= Input: 115/230V
- Output: +5v @ 3.75A

= Output: 2.5 mW (max.)
= Current: 90-150 mA

1
|
r Cleaning Kit

Not just a drive cleaner-but a complete
computer cleaning kit. Includes swabs,

Disc Drive Head-
Cleaning Kit

Caswn....

Includes cleaning fluid and
head-cleaning diskette

STOCK # PRICE

Anti-Static
Screen Wipes

Dispenser packs, individually wrapped

STOCK #
SB1104 Dispenser pack $1.99

For static-sensitive applications

Robotic Arm Kit

Robots were once confined to science fiction
movies Today. whether they're performing

fan

Avoider Robot Kit

'
.

An intelligent robot that knows how

PRICE

dangerous tasks or putting together complex
products robotcs are finding their wiy into
more and more industries The Robotic Arm
Kit1s an educahonal kit that teaches dasic
robotic arm fundamentals as well as testing
your own motor skills Command 1t to perform

to avoud hitting wails. This robot
emits an infra-red beam which
detects an obstacle in front and
then automatically turns ieft and
continues on

" } ) Of 25 wipes simple tasks
SB1105 3% Drive Kit $1.99| | 551107 Dispenserpack $4.99 | | STOCK # PRICE STOCK # PRICE
SB1106 5%" Drive Kit $1.99 of 100 wipes YO1 $49.99 MV912 $49.99

ORDER LINE — (800) 824-3432
INTERNATIONAL ORDERS — (818) 341-8833
FAX ORDERS — (818) 998-7975
TECHNICAL SUPPORT — (818) 341-8833

=

|
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® 15.00 MINIMUM ORDER

® UPS BLUE, RED & FEDERAL EXPRESS
SHIPPING AVAILABLE

CPEN MCN-FRI 9:00 AM - 6:00 PM,

SAT 10:00 AM - 3:00 PM PDT

® CARESIDENTS ADD 7% SALES TAX

CALL FOR QUANTITY DISCOUNTS

CALL FOR FREE CATALOG

(FOR 1ST CLASS DELIVERY OR CATALOGS
DELIVERED OUTSIDE THE U.S. — SEND $2.00)
WE CARRY A COMPLETE LINE OF ELECTRONIC
COMPONENTS

@

*NO SHIPPING CHARGES ON PRE-PAID
ORDERS DELIVERED IN THE CONTINENTAL U.S.

SOIUONOB(T-0IpRY ‘2661 Asenuer

0
(3]
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COMPUTER CONNECTIONS

continued from page 92

or even 386 op codes), to perform
multitasking, and all sorts of other
things creative designers will enjoy
thinking up.

Product Watch

If you've bitten the Windows bug,
you've probably heard about Nor-
ton's Desktop for Windows (NDW),
an everything-including-the-kitchen-
sink collection of Win3 utilities. If that
sort of overblown approach turns you
off, check out SideBar (Fig. 2). This is
quite simply the most elegant Win-
dows program I've seen in four or five
years of Windows watching. As the
name suggests, SideBar places a bar
along the side of your screen; this bar
gives you the best of both DOS and
Windows. At the top, the bar contains
several pushbuttons for arranging
icons on your desktop. Beneath the
buttons is a text box for entering
DOS commands (dir, c¢d, md, etc.).
SideBar interprets your commands
itself; it does not run a copy of COM-
MAND.COM. The remainder of the
space is occupied by a set of drive
icons, file/directory listings, or both.
The dual display can locate two file
windows horizontally or vertically.
You can select one or more files from
one window and drag them to the
other. The same approach works for
copying, moving, deleting, renaming,
changing attributes, associating
(documents to applications), and
placing icons on SideBar to execute
directly.

SideBar can replace Windows' Pro-
gram Manager, File Manager, or both.
It provides a text-menu approach to
launching applications, that while not
as visual as NDW, is really elegant
and easy to use.

SideBar is extremely resource
aware and efficient. You can force it
to unload itself and thereby save
memory when running applications;
just double-click on the background
to bring SideBar back. The documen-
tation is quite well done; all product
packaging is made from recycled ma-
terials.

[ really like some of NDW's utilities.
But for the time being, I'm going to
use SideBar as my main Windows
interface. R-E

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.

Free Information Number

108

84
77,182

109

186

127
177

178

121

86

194
114
104
115
197
53

179

93

190
78

195

Page
AMC Sales ................... 77
Ace Products .............. 23,89
All Electronics ................ 94
American Reliance Inc. . ... ... .. 23
Appliance Service. ... ... ... ... 23
B&K Precision ................ 17
C&SSales.................... 7
CIE ....................... 8. 31
Cable Warehouse . ........... .. 27
Command Productions ... ... ... 71
Deco Industries. ............ ... 23
EasyTech..................... 93
Electronic Goldmine ........... 92

Electronic Tech. Today ... 16, 82, 33

Electronics Book Club. . ... ... .. 79
Fluke Manufacturing ... ... ... CV2
Grantham College . ... ......... 15
Heathkit ..................... 13
HighText Publications, Inc. ... .. 94
ISCET ... ................... 28
ISECO, Inc. .................. 23
Jameco ... .. ... ... ..ol 90. 91
JanCrystals .................. 77
JensenTools . ............... .. 23
M&G Electronics. ............. 8%
MD Electronics. . .............. 88
MJS Design. .................. 23
Mark V. Electronics. ........... 89
NRI Schools .................. 18
Optoelectronics. ................3
Parts Express . ................ 87
People’s College ...............25
Radio Shack ..................32
Rite-Off ... ................... 26

191 SCO Electronics. .. ............ 69
— Science Probe .. ............. Cv3
— Scope Electronics . .............. S
— Star Circuits . .. ............... 26
92 Tektronix .. ................. Cv4
123 Test Probes ................... 28
— The School Of VCR Repair. . .. .. 27
196 Unicorn ...................... 95
192 US.Cable.................... 69
187,188 Viejo Publications . ... ... ... 17,71
181 WPT Publications . ............ 76
193 Worlwide Cable . . ............. 92

ADVERTISING SALES OFFICE

Gernsback Publicati Inc.
500-B Bi-County Blvd.
Farmingdale, NY 11735
1-(516) 293-3000
President: Larry Steckler
For Advertising ONLY
516-293-3000
Fax 1-516-293-3115
Larry Steckler

publisher
Christina Estrada

assistant to the President
Arline Fishman

advertising director
Denise Haven

advertising assistant
Kelly McQuade

credit manager

Subscriber Customer Service
1-800-288-0652

Order Entry for New Subscribers
1-800-999-7139

7:00 AM - 6:00 PM M-F MST

SALES OFFICES

EAST/SOUTHEAST

Stanley Levitan, Eastern Sales Manager
Radio-Electronics

1 Overlook Ave.

Great Neck, NY 11021

1-516-487-9357, 1-516-293-3000

Fax 1-516-487-8402
MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen, Midwest Sales Manager
Radio-Electronics

One Northfield Plaza, Suite 300
Northfield, IL 60093-1214
1-708-446-1444

Fax 1-708-559-0562

PACIFIC COAST/Mountain States
Marvin Green, Pacific Sales Manager
Radio-Electronics

5430 Van Nuys Bivd. Suite 316

Sherman Oaks, CA 91401
1-818-986-2001

Fax 1-818-986-2009

RE Shopper

Joe Shere, National Representative
P.O. Box 169

Idyliwild, CA 92549

1-714-659-9743

Fax 1-714-659-2469




Science PROBE! — the only
magazine devoted entirely to Amateur
Scientists! If you are fascinated by sci-
encein allits many forms.. . . if you can't
stay away from a microscope, tele-
scope, calipers, or test tube — we in-
vite you to share the wonders in every
issue of Science PROBE! You will join
a community of Amateur and Student
Scientists who enthusiastically seek
scientific knowledge or follow scientific
pursuits for their own sakes and not
merely as a profession.

Obtain your next issue of Science
PROBE! by visiting a quality News-
stand, Convenience Store, or Super-
market or by reserving your personal
copy through the mail by completing
the coupon below.

From your very first issue of Science
PROBE! you will be involved in a world
of scientific facts, experiments, and
studies pursued by amateur scientists
who are university students, investors,
academicians, engineers, or office
workers, salesmen, farmers—whose
quest is to probe into the mysteries of
science and reveal them to all.

Plan to become a Science PROBE!
reader!

Welcome to. . .

PROBE!

The Amateur Scientist’s Journal

Embark on an irresistible new journey into the realm

M\ of mystery, challenge, and exploration! The perfect

magazine for the budding scientist, the serious
amateur, the professional who would like to relax,
and those who simply want to gaze at the stars.

Articles to appear in upcoming issues of Science PROBE!
are:

How an Amateur Mapped the Milky Way
Make your own Seismometer
Operate a Solar-powered Weather Station
Grow Crystals Automatically
Experiment with a Saltwater Aquarium
How to Keep a Science Notebook

If you’re fascinated by science in all its many forms,
if you are compelled to experiment and explore, then
Science PROBE! is your kind of magazine!

l-_———_—_—————————_——_—_—_—-——I
7RA29
| Science PROBE! I
| 500-B Bi-County Boulevard I
Farmingdale, NY 11735
| I
I Please forward my copy of Science PROBE! as soon as it comes off the press. I
I am enclosing $3.50-U.S.A. ($4.23-Canada-includes G.S.T.) plus $1.00 for |
| shipping and handling. Better still, please enroll me as a subscriber and send |
| the next four (4) quarterly issues of Science Probe. I am enclosing $9.95- |
| US.A. (Canada: $16.00—includes G.S.T) |
| [] Next Issue Only [l Next Four Issues (1 Year) |
I Offers valid in the U.S.A. and Canada only. No foreign orders. |
Name |
| |
Address
| |
] City State ZIP I
| All Orders payable in U.S.A. Funds only. |
I-——_—-—_——_—_——_—_—_—_—_——_—_’

ON SALE AT QUALITY NEWSSTANDS, CONVENIENCE STORES AND SUPERMARKETS
GET YOUR COPY TODAY—S$3.50-U.S.A.—$3.95-Canada




WHAT YOUR TOOLS
SAY ABOUT YOU.

“ULTIMATE PROFESSIONAL"

Here’s the newest family member: the 60 MHz Tek 224. ACE TROUBLESHOOTER”
Ies as rugged, reliable and easy to use as the test of the The Tek 222 is everything a service scope ought to be.
220 Series—and extended bandwidth makes it the logical Lightweight. Rugged. Fully programmable. Floatable

to =400 V. Two channels, 10 MHz, Auto Setup and

choice for computer service professionals.
Auro Trigger make it easy finding trouble—fast.
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RUGGED SURVIVALIST”
Tek’s 222PS Power Scout™ offers the field-proven per-
formance of the 222, plus its rated 600 VAC, 850 VDC
and 6 kV peak surge. Perfect for circuit measurements
requiring extra protection—and a

few added guts.

.~

S

They're just 472 pounds. U.L. certified. And start at $2450. 220 Series
handheld oscilloscopes —all with Teks exclusive IsolatedChannel™
architecture —are the service tools the professionals use. There’s one

with you written all over it. To order, contact your Tek representative
or distributor. Or just call Tek direct: 1-800-426-2200

Tektronix

COMMTTED 10 E XCELLENCE

CIRCLE 92 ON FREE INFORMATION CARD 40W- 187643



